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Foreword

$W ODVW \HDU·V FRQFOXGLQJ SKDVH RI  WKH :RUOG 6XPPLW RQ WKH ,QIRUPDWLRQ 6RFLHW\ WKH LQWHUQDWLRQDO
FRPPXQLW\VHWLWVHOI DQDPELWLRXVEXWDFKLHYDEOHDJHQGD7KH6XPPLWPDGHDFRPPLWPHQWWRHQVXULQJ
WKDWLQIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJLHV ,&7V DUHHPSOR\HGWRVXSSRUWDWUXO\JOREDORSHQ
DQGLQFOXVLYHLQIRUPDWLRQVRFLHW\WKDWEHQHÀWVSHRSOHHYHU\ZKHUH
0XFK ZRUN OLHV DKHDG WR EHWWHU XQGHUVWDQG WKH GLPHQVLRQV RI  WKH GLJLWDO GLYLGH DQG LWV HIIHFWV RQ
GHYHORSPHQW+RZHYHUWKHEDVLFGLDJQRVLVLVZHOOHVWDEOLVKHG3HRSOHLQGHYHORSLQJFRXQWULHVQHHGHDVLHU
DQGFKHDSHUDFFHVVWR,&7V7KH\QHHGHQKDQFHG,&7VNLOOVWREHWWHUHPSOR\WKHVHWHFKQRORJLHVLQWKHLU
KRPHV VFKRROV DQG MREV $QG WKH\ QHHG WKH IUHHGRP WR FUHDWH VKDUH DQG H[FKDQJH LQIRUPDWLRQ DQG
NQRZOHGJHRI DOONLQGV
81&7$'·VInformation Economy Report 2006: The Development PerspectiveDQDO\VHVWKHVSHFLÀFUHTXLUHPHQWV
RI ,&7DQGHEXVLQHVVVWUDWHJ\VHWWLQJLQDGHYHORSLQJFRXQWU\FRQWH[W,WDOVRFRQVLGHUVWKHGHVLJQDQG
DVVHVVPHQWRI SURSRRUHVWUDWHJLHVDVZHOODVWKHXVHIXOQHVVRI QDWLRQDO,&7SROLF\UHYLHZV)LQDOO\LW
HYDOXDWHVWKHGHYHORSPHQWLPSOLFDWLRQVRI FUXFLDOWHFKQRORJ\DQGEXVLQHVVWUHQGVVXFKDV web services
DQG VHUYLFHRULHQWHG DUFKLWHFWXUHV ² WUHQGV WKDW ÀUVW HPHUJHG LQ WKH GHYHORSHG ZRUOG EXW WKDW LQ DQ
LQFUHDVLQJO\QHWZRUNHGHFRQRP\QHHGWREHFRQVLGHUHGE\GHYHORSLQJFRXQWULHV
7KLV5HSRUWZDVSUHSDUHGDV*RYHUQPHQWVQRQJRYHUQPHQWDORUJDQL]DWLRQVDQGWKH81V\VWHPFRQWLQXH
WRLPSOHPHQWWKH:RUOG6XPPLW·VRXWFRPH,WLVGHVLJQHGWRKHOSSROLF\PDNHUVLQGHYHORSLQJFRXQWULHV
PDNHLQIRUPHGFKRLFHVLQWKHÀHOGRI ,&7DQGHEXVLQHVV,DPWKHUHIRUHSOHDVHGWRUHFRPPHQGLWWR
WKHJURZLQJ,&7IRU'HYHORSPHQWFRPPXQLW\DQGPRUHJHQHUDOO\WRDQ\RQHLQWHUHVWHGLQSURPRWLQJ
VXVWDLQDEOHGHYHORSPHQWIRUDOO
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1RWZLWKVWDQGLQJ WKH PDJQLWXGH RI  WKH LVVXHV
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EHIRUHWKH\DUHLPSOHPHQWHG7KDWLVWKHUHDVRQZK\
FKDSWHUSUHVHQWVDIUDPHZRUNWKDWSROLF\PDNHUVFDQ
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LPSDFWRQSRYHUW\

7KH ÀUVW TXHVWLRQ WR EH FRQVLGHUHG LV WKH H[WHQW WR
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WRGD\·V JOREDO LQIRUPDWLRQ HFRQRP\  7KLV SUREOHP
SUHVHQWV VHYHUDO GLPHQVLRQV 7KH PRVW REYLRXV RQH
has to do with the differences in the level of access
WR,&7VEHWZHHQGHYHORSHGDQGGHYHORSLQJFRXQWULHV
)URP D GHYHORSPHQW SRLQW RI  YLHZ RQH PXVW DOVR
LQYHVWLJDWHKRZDQGWRZKDWH[WHQWWKHHQWHUSULVHVRI 
GHYHORSLQJFRXQWULHVDUHDGRSWLQJ,&7VDQGHEXVLQHVV
DQGZKHWKHUWKHLUSDWWHUQVRI DGRSWLRQDQGXVHDUH RU
VKRXOGEH GLIIHUHQWIURPWKRVHRI WKHLUFRXQWHUSDUWV
LQGHYHORSHGFRXQWULHV,WLVWKHQQHFHVVDU\WRH[DPLQH
WKH LQWHUQDO GLYLGHV LQ GHYHORSLQJ FRXQWULHV WKDW
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SURVSHFWV RI  GHYHORSLQJ FRXQWULHV H[WHQGV ZHOO
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WHFKQRORJLHV ,&7V KDYH WKH SRWHQWLDO WR HQKDQFH
HIÀFLHQF\ LQ PRVW DUHDV RI  HFRQRPLF DFWLYLW\ )RU
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EXVLQHVVVWUDWHJ\UHDVRQVVHUYLFHRULHQWHGDUFKLWHFWXUH
WHFKQRORJLHV DQG SDUWLFXODUO\ :HE VHUYLFHV DUH OLNHO\
WRUHSUHVHQWDPDMRUPLOHVWRQHLQWKHHYROXWLRQRI H
EXVLQHVV (QWHUSULVHV LQ GHYHORSLQJ FRXQWULHV VKRXOG
EH DZDUH RI  WKH ODWHVW WUHQGV LQ WKHVH WHFKQRORJLHV
DQGFRQVLGHUWKHPRVWDSSURSULDWHVWUDWHJLHVIRUWKHLU
JUDGXDODGRSWLRQ&KDSWHUH[SODLQVKRZWKHOD\HUHG

structure of the Internet is one of the main reasons
IRUWKHVXFFHVVRI WKLVWHFKQRORJ\DQGKRZLWLVLQWKH
LQWHUHVWRI GHYHORSLQJFRXQWULHVWKDWWKHSRWHQWLDORI 
WKH,QWHUQHWDVDQHTXDOL]HULQLQWHUQDWLRQDOFRPSHWLWLRQ
LVQRWHURGHGE\VXERSWLPDOJRYHUQDQFH,QSDUWLFXODU
WKH FKDSWHU PDNHV LW FOHDU WKDW RSWLPDO JRYHUQDQFH
measures are those that respect the principle of minimal
,QWHUQHWOD\HUFURVVLQJ³WKDWLVWKDWSROLF\VKRXOGEH
implemented at the Internet layer that is closest to the
SUREOHP WKDW LV LQWHQGHG WR EH GHDOW ZLWK &KDSWHU 
closes the Report with an examination of the recently
adopted United Nations Convention on the Use of
Electronic Communications in International Contracts
ZKLFKZLOOKHOSGHYHORSLQJFRXQWULHVHVWDEOLVKDOHJDO
IUDPHZRUN IRU HEXVLQHVV WKDW IROORZV LQWHUQDWLRQDO
EHVW SUDFWLFH DQG HQDEOHV DQG IDFLOLWDWHV HEXVLQHVV
WUDQVDFWLRQVDWWKHQDWLRQDODQGLQWHUQDWLRQDOOHYHOV

A Call for Action
$ORQJDQGLQWHQVHSHULRGRI LQWHUQDWLRQDOGLDORJXHRQ
the issues of ICT for development came to a fruitful
FRQFOXVLRQ ZLWK WKH FORVLQJ RI  WKH VHFRQG SKDVH RI 
WKH:RUOG6XPPLWRQWKH,QIRUPDWLRQ6RFLHW\ :6,6 
LQ 7XQLV LQ 1RYHPEHU  6WDNHKROGHUV DUH QRZ
HQJDJHGLQWKHWUDQVODWLRQLQWRSUDFWLFDODFWLRQVRI WKH
SURJUDPPHDQGSULQFLSOHVWKDWZHUHDGRSWHGLQWKHWZR
SKDVHVRI WKH6XPPLW7KHDPRXQWRI ZRUNWKDWQHHGV
WR EH GRQH LV IRUPLGDEOH WKH WLPH DYDLODEOH LV VKRUW
DQG WKH FKDOOHQJHV RI  D PXOWLVWDNHKROGHU GHFLVLRQ
PDNLQJSURFHVVDUHFRPSOH[
81&7$' LV IXOO\ FRPPLWWHG WR FRQWULEXWLQJ WR
this endeavour within the scope of its mandate
DQG H[SHUWLVH ,Q DGGLWLRQ WR LWV SDUWLFLSDWLRQ LQ
VHYHUDO :6,6 OLQHV RI  DFWLRQ 81&7$' KDV HQWHUHG
into a partnership with the International Labour
2UJDQL]DWLRQDQGWKH,QWHUQDWLRQDO7UDGH&HQWUHZLWK
WKHREMHFWLYHRI DGGUHVVLQJNH\LVVXHVRI HEXVLQHVVDQG
HHPSOR\PHQW 7KH ÀUVW DFWLYLW\ RI  WKH SDUWQHUVKLS
ZDV WKH MRLQW RUJDQL]DWLRQ RI  WKH ÀUVW IDFLOLWDWLRQ
PHHWLQJ RQ ´(EXVLQHVV DQG HHPSOR\PHQWµ ZKLFK
WRRNSODFHLQ0D\7KHPHHWLQJUHFRJQL]HGWKH
NH\ UROH RI  VWDNHKROGHUV IURP *RYHUQPHQWV FLYLO
VRFLHW\ DFDGHPLD DQG WKH SULYDWH VHFWRU LQ VKDSLQJ
SURPRWLQJ DQG LPSOHPHQWLQJ UHODWHG SURMHFWV DQG
SURJUDPPHV $QRWKHU H[DPSOH RI  LQWHUDJHQF\
cooperation to support ICTs for development is the
MRLQWRUJDQL]DWLRQRI DQ81&7$'²81,7$5VHPLQDU

RQIUHHDQGRSHQVRXUFHVRIWZDUH )266 7KHHYHQW
KHOG RQ  $XJXVW  DW WKH 81 LQ 1HZ <RUN
H[DPLQHG WKH UROH RI  )266 LQ HFRQRPLF DQG VRFLDO
GHYHORSPHQW DV ZHOO DV LWV XVH LQ WKH 81 V\VWHP
(QVXULQJ WKH IXOO SDUWLFLSDWLRQ RI  DOO GHYHORSLQJ
FRXQWULHV LQ WKH JOREDO LQIRUPDWLRQ HFRQRP\ ZLOO
UHTXLUH WKH DFWLYH LQYROYHPHQW DQG VXSSRUW RI  WKH
ZKROHLQWHUQDWLRQDOFRPPXQLW\LQFOXGLQJELODWHUDODQG
PXOWLODWHUDOGRQRUV
7KHJUHDWSRWHQWLDORI ,&7VDVFDWDO\VWVRI VRFLDODQG
HFRQRPLF GHYHORSPHQW LV FOHDUO\ UHFRJQL]HG ,&7
GLVVHPLQDWLRQ DQG DGRSWLRQ LQ GHYHORSLQJ FRXQWULHV
are supported by many donors as a powerful means
WR IDFLOLWDWH WKH DFKLHYHPHQW RI  PDMRU GHYHORSPHQW
JRDOV LQ WKH DUHDV RI  KHDOWK HGXFDWLRQ JRYHUQDQFH
DQGRWKHUV$FRPSUHKHQVLYHDSSURDFKWRVXSSRUWLQJ
,&7IRUGHYHORSPHQW DFWLRQV VKRXOG SD\ DGHTXDWH
DWWHQWLRQWRWKHDGRSWLRQRI ,&7VDQGHEXVLQHVVE\WKH
HQWHUSULVHVRI GHYHORSLQJFRXQWULHV7KHUHLVDJURZLQJ
DPRXQW RI  HYLGHQFH IURP GHYHORSHG DQG GHYHORSLQJ
countries that the adoption of ICTs by enterprises
KHOSVDFFHOHUDWHSURGXFWLYLW\JURZWKZKLFKLVHVVHQWLDO
IRU VXSSRUWLQJ LQFRPH DQG HPSOR\PHQW JHQHUDWLRQ
0RUHZLGHVSUHDGDGRSWLRQRI ,&7VLQWKHSURGXFWLYH
VHFWRUVRI GHYHORSLQJFRXQWULHVVKRXOGDOVRDFFHOHUDWH
innovation and thus enhance the competitive position
RI GHYHORSLQJFRXQWULHV
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In addition to the support of national and international
GHYHORSPHQW FRRSHUDWLRQ RUJDQL]DWLRQV ,&7 DQG
HEXVLQHVV IRU GHYHORSPHQW LQLWLDWLYHV KDYH PXFK
WR JDLQ IURP 6RXWK²6RXWK FRRSHUDWLRQ 7KLV JLYHV
GHYHORSLQJFRXQWULHVWKHSRVVLELOLW\WRVKDUHNQRZOHGJH
DQG FDSDFLW\EXLOGLQJ UHVRXUFHV LQ DQ DUHD LQ ZKLFK
D JURZLQJ QXPEHU RI  GHYHORSLQJ FRXQWULHV KDYH
DFKLHYHG ZRUOGFODVV H[SHUWLVH 81&7$' DFWLYHO\

xxi

VXSSRUWV6RXWK²6RXWKLQLWLDWLYHVLQWKHÀHOGRI ,&7V
$QH[DPSOHRI WKLVZDVWKHVLJQLQJRI D0HPRUDQGXP
RI 8QGHUVWDQGLQJZLWKWKH*RYHUQPHQWRI %UD]LOIRU
FDSDFLW\EXLOGLQJZRUNLQWKHÀHOGRI )266LQ$IULFD
,QWKHÀQDODQDO\VLVJOREDONQRZOHGJHVKDULQJLVDOVRWKH
IXQGDPHQWDOSXUSRVHRI WKLV5HSRUWZKRVHFKDSWHUV
DUHVXPPDUL]HGLQWKHQH[WIHZSDJHV

1. ICT Indicators for Development: Trends and impact
,QWKH,QWHUQHWDQGLWVDSSOLFDWLRQVFRQWLQXHGWR
VSUHDG WKURXJK VRFLHWLHV DQG HFRQRPLHV DURXQG WKH
JOREH 0RELOH FRPPXQLFDWLRQV DUH JURZLQJ UDSLGO\
LQ GHYHORSLQJ FRXQWULHV ZKLFK DUH QRZ IDU DKHDG RI 
developed countries in terms of absolute number of
VXEVFULEHUV7KLVPDNHVPRELOHSKRQHVWKHRQO\,&7LQ
ZKLFKGHYHORSLQJFRXQWULHVKDYHVXUSDVVHGGHYHORSHG
FRXQWULHV LQ WHUPV RI  XVHUV %XW SHQHWUDWLRQ UDWHV LQ
GHYHORSLQJHFRQRPLHVFRQWLQXHWREHZHOOEHORZWKRVH
RI GHYHORSHGFRXQWULHV,QVRPHGHYHORSHGFRXQWULHV
WKHSHQHWUDWLRQUDWHLVRYHUSHUFHQWZKLOHLQVHYHUDO
GR]HQ GHYHORSLQJ FRXQWULHV LW LV XQGHU  SHU FHQW
6FKHPHV WR PDNH PRELOH WHOHSKRQ\ PRUH DIIRUGDEOH
DFFRXQW IRU PXFK RI  WKH JURZWK LQ GHYHORSLQJ
FRXQWULHV)RUH[DPSOHLQDOPRVWSHUFHQWRI 
PRELOHVXEVFULEHUVLQ$IULFDXVHGSUHSDLGVHUYLFHVWKDW
ZHUHWDLORUHGWRORZLQFRPHPDUNHWV
$OWKRXJKGHYHORSHGHFRQRPLHVKDYHORVWVRPHRI WKHLU
VKDUHRI WRWDO,QWHUQHWXVHUVWRGHYHORSLQJFRXQWULHV
they still account for more than half of Internet users
ZRUOGZLGH 7KH GLJLWDO GLYLGH EHWZHHQ GHYHORSHG
DQG GHYHORSLQJ HFRQRPLHV LV PDLQWDLQHG LQ WHUPV
RI  ,QWHUQHW SHQHWUDWLRQ 7KH DYHUDJH SHQHWUDWLRQ IRU
GHYHORSLQJHFRQRPLHVLVERRVWHGE\WKHFDVHRI VHOHFWHG
FRXQWULHVZLWKH[FHSWLRQDOO\KLJKSHQHWUDWLRQVXFKDV
WKH 5HSXEOLF RI  .RUHD $SSUR[LPDWHO\ RQH WKLUG RI 
GHYHORSLQJHFRQRPLHVKDYHDSHQHWUDWLRQUDWHRI OHVV
WKDQ  SHU FHQW $IULFD KDV WKH KLJKHVW JURZWK UDWHV
LQWHUPVRI ,QWHUQHWXVHUVVLQFHPDQ\FRXQWULHVVWDUW
IURPYHU\ORZOHYHOVEXWLWKDVWKHORZHVWSHQHWUDWLRQ
UDWHV
Internet access by enterprises is nearly universal in most
GHYHORSHG FRXQWULHV ZLWK SHQHWUDWLRQ UDWHV UHDFKLQJ
DOPRVWSHUFHQWDPRQJODUJHHQWHUSULVHV,QWHUQHW
DFFHVV E\ HQWHUSULVHV LQ WKH GHYHORSLQJ ZRUOG LV OHVV
XQLIRUPUHÁHFWLQJDYHU\EURDGUDQJHRI SHQHWUDWLRQ
UDWHV7KHUHLVKRZHYHUDSRVLWLYHFRUUHODWLRQFRHIÀFLHQW

RI   EHWZHHQ ,QWHUQHW SHQHWUDWLRQ DQG RZQHUVKLS
RI  ZHEVLWHV E\ HQWHUSULVHV ZLWK ,QWHUQHW DFFHVV 7KLV
VXJJHVWV WKDW WKH OHYHO RI  ,&7 NQRZOHGJH LQ WKH
HFRQRP\PLJKWDOVREHDQLPSRUWDQWGHWHUPLQDQWRI 
,QWHUQHWXVHE\HQWHUSULVHVVLQFHVHWWLQJXSDZHEVLWH
GHPDQGVPRUHWKDQEDVLFFRPSXWHUOLWHUDF\
:LWK UHJDUG WR WKH W\SH RU PRGH  RI  ,QWHUQHW
DFFHVVWKHUHDUHODUJHGLIIHUHQFHVEHWZHHQGHYHORSHG
FRXQWULHV ZKHUH EURDGEDQG LV JURZLQJ UDSLGO\ DQG
GHYHORSLQJ FRXQWULHV ZKHUH GLDOXS LV VWLOO SUHYDOHQW
7KLVFKDQJLQJQDWXUHRI ,QWHUQHWPRGHVRI DFFHVVLV
D QHZ GLPHQVLRQ RI  WKH LQWHUQDWLRQDO GLJLWDO GLYLGH
,QULFKFRXQWULHVEURDGEDQGVXEVFULEHUVLQFUHDVHGE\
DOPRVWSHUFHQWLQWKHODVWKDOI RI UHDFKLQJ
 PLOOLRQ ,Q SDUWLFXODU HQWHUSULVH EURDGEDQG
FRQQHFWLYLW\ JUHZ VLJQLÀFDQWO\ LQ WKH (8 IURP 
SHU FHQW LQ  WR  SHU FHQW LQ  %URDGEDQG
LQFUHDVHVWKHFDSDFLW\RI HQWHUSULVHVWRHQJDJHLQPRUH
VRSKLVWLFDWHGHEXVLQHVVSURFHVVHVDQGGHOLYHUWKURXJK
WKH,QWHUQHWWKXVPD[LPL]LQJWKHEHQHÀWVRI ,&7V,W
is estimated that broadband could contribute hundreds
RI ELOOLRQVRI GROODUVD\HDUWRWKH*'3RI GHYHORSHG
FRXQWULHVLQWKHQH[WIHZ\HDUVDQGKDVEHHQFRPSDUHG
WRXWLOLWLHVVXFKDVZDWHUDQGHOHFWULFLW\
7KHJURZWKRI EURDGEDQGLVODUJHO\GXHWRFRPSHWLWLRQ
DQGGHFOLQLQJSULFHVEXWLWDOVRGHSHQGVRQWKHDYDLODEOH
LQIUDVWUXFWXUH,QPDQ\GHYHORSLQJFRXQWULHVEHFDXVHRI 
WKHODFNRI HFRQRPLHVRI VFDOHWKHLQFHQWLYHWRH[SDQG
EURDGEDQG LQIUDVWUXFWXUH RXWVLGH XUEDQ DUHDV LV ORZ
:LUHOHVVWHFKQRORJ\DQGVDWHOOLWHVFDQKHOSFLUFXPYHQW
WKH FRVW RI  LQIUDVWUXFWXUH IRU VSDUVHO\ SRSXODWHG
UHPRWHRUUXUDODUHDV*RYHUQPHQWVKDYHDQLPSRUWDQW
UROHWRSOD\LQLPSURYLQJDFFHVVWREURDGEDQGWKURXJK
LQIUDVWUXFWXUHDQGSROLF\*RYHUQPHQWSROLF\FDQHLWKHU
HQFRXUDJHRUEHDGLVLQFHQWLYHWRFRPSHWLWLRQDQGWKXV
KDYHDQLPSDFWRQDYDLODELOLW\DQGSULFHV)RUH[DPSOH
ZKLOH WKH *RYHUQPHQW RI  WKH 5HSXEOLF RI  .RUHD
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HQIRUFHVFRPSHWLWLRQDQGHQFRXUDJHVQHZHQWUDQWVLQ
WKHWHOHFRPPXQLFDWLRQVPDUNHWWKH8QLWHG6WDWHVKDV
DOORZHG JURZLQJ FRQVROLGDWLRQ RI  WKH LQGXVWU\ 7KH
result is that there is a wider choice and better offers
for customers in the Republic of Korea than there are
IRUFXVWRPHUVLQWKH8QLWHG6WDWHV
2QOLQHVDOHVDQGSXUFKDVHVDUHQRZFRPPRQSODFHLQ
DOO GHYHORSHG HFRQRPLHV EXW YDU\ DFURVV LQGXVWULHV
DQG FRXQWULHV ,Q WKH 2(&' FRXQWULHV WKH VKDUH RI 
HQWHUSULVHVSXUFKDVLQJRQOLQHUDQJHGEHWZHHQDQG
SHUFHQWLQ(QWHUSULVHVLQGHYHORSLQJFRXQWULHV
DUHLQFUHDVLQJO\FRQGXFWLQJHFRPPHUFHEXWDYDLODEOH
GDWDGRQRWFRQÀUPWKHGHYHORSHGFRXQWU\WUHQGWKDW
RQOLQHSXUFKDVHVDUHPRUHIUHTXHQWWKDQRQOLQHVDOHV
This can be partly explained by an overrepresentation
RI  FHUWDLQ VHFWRUV LQ VXUYH\V DV LV WKH FDVH IRU WKH
PDQXIDFWXULQJVHFWRULQ$UJHQWLQDDQG.D]DNKVWDQRU
other business activities in the real estate sector in the
FDVHRI 5RPDQLD$VUHJDUGVWKHPDQXIDFWXULQJVHFWRU
the reason for the lower incidence of online purchases
FRXOGEHWKDWLQVRPHHPHUJLQJPDUNHWVLQWHUPHGLDWH
JRRGV%%LVOHVVGHYHORSHGWKDQÀQDOSURGXFWV%%
,QIRUPDWLRQ IURP GHYHORSLQJ FRXQWULHV RQ WKH XVH
RI  HEXVLQHVV IRU LQWHUQDO EXVLQHVV SURFHVVHV LV YHU\
OLPLWHGEXWGDWDRQWKHXVHRI WKH,QWHUQHWIRUEXVLQHVV
DSSOLFDWLRQVVHHPWRFRQÀUPWKHWUHQGIURPGHYHORSHG
FRXQWULHVLQWHUPVRI WKHJDSEHWZHHQ60(VDQGODUJH
HQWHUSULVHVZLWKVRPHH[FHSWLRQV
'DWDRQWKH,&7VHFWRUVKRZWKDWJHQHUDOO\VSHDNLQJ
IROORZLQJWKHFRQWUDFWLRQLQWKHHDUO\VGHYHORSHG
countries experienced an increase in both value
DGGHG DQG HPSOR\PHQW LQ WKH ,&7 VHFWRU LQ 
This increase in demand and supply in the developed
FRXQWULHV· ,&7 VHFWRU RSHQHG XS QHZ SURVSHFWV IRU
GHYHORSLQJ FRXQWU\ EXVLQHVV SDUWQHUV ,Q  WKH
,&7VHFWRUUHSUHVHQWHGSHUFHQWRI WRWDOEXVLQHVV
employment in developed countries and was a source of
HPSOR\PHQWJURZWK,&7VHFWRUHPSOR\PHQWJUHZE\
RYHUSHUFHQWDQQXDOO\EHWZHHQDQGZKLFK
UHSUHVHQWHGDQDGGLWLRQDOPLOOLRQSHRSOHHPSOR\HG
7KH PDMRULW\  SHU FHQW  RI  WKRVH ZRUNLQJ LQ WKH
,&7 VHFWRU ZHUH HPSOR\HG LQ WKH VHUYLFHV VHFWRUV D
ÀJXUHWKDWFRUUHVSRQGVWRWKHKLJKVKDUHRI VHUYLFHVLQ
D W\SLFDO GHYHORSHG HFRQRP\ $PRQJ WKH GHYHORSLQJ
FRXQWULHV IRU ZKLFK GDWD DUH DYDLODEOH WKH 5HSXEOLF
RI  .RUHD 0DOD\VLD DQG WKH 3KLOLSSLQHV VKRZ D YHU\
ODUJHVKDUHRI ,&7HPSOR\PHQWLQWKHLUEXVLQHVVVHFWRU
DERYH WKH 2(&' DYHUDJH  2QH H[SODQDWLRQ FRXOG
EHWKDWLQ VRPHGHYHORSLQJFRXQWULHVWKHVL]HRI  WKH
business sector is still small and most developments in
WKHSULYDWHPDUNHWDUHEDVHGRQQHZWHFKQRORJLHV

([SRUWV RI  ,&7HQDEOHG VHUYLFHV JUHZ IDVWHU WKDQ
WRWDOVHUYLFHVH[SRUWVGXULQJ²WKXVFUHDWLQJ
QHZ H[SRUW RSSRUWXQLWLHV IRU GHYHORSLQJ FRXQWULHV
,Q  WKLV ZDV PDLQO\ GXH WR WKH DERYHDYHUDJH
 SHU FHQW JURZWK UDWH RI  GHYHORSLQJ FRXQWULHV·
H[SRUWVVXUSDVVLQJGHYHORSHGFRXQWULHV·SHUIRUPDQFH
'HYHORSHG FRXQWULHV· FRQWULEXWLRQ WR ZRUOG ,&7
HQDEOHG VHUYLFH H[SRUWV UHPDLQHG KLJK LQ  DW
DURXQG  SHU FHQW 'XULQJ ² GHYHORSLQJ
FRXQWULHVODJJHGEHKLQGWKHZRUOGFRPSRXQGDQQXDO
JURZWKUDWHEXWVRPHKDGH[FHSWLRQDOO\KLJKJURZWK
UDWHV'HYHORSLQJDQGWUDQVLWLRQFRXQWULHV·H[SRUWVRI 
,&7HQDEOHGVHUYLFHVRULJLQDWHGPRVWO\LQ$VLD SHU
FHQW IROORZHGE\$PHULFD SHUFHQW $IULFD SHU
FHQW DQG6RXWK(DVW(XURSHDQGWKH&RPPRQZHDOWK
RI ,QGHSHQGHQW6WDWHV SHUFHQW :KLOHFXUUHQWO\WKH
WRSH[SRUWHUVRI ,&7HQDEOHGVHUYLFHVDUHDOOIURP
GHYHORSHGFRXQWULHV&KLQDDQG,QGLDZLOOVRRQPDNH
WKHLUZD\LQWRWKHWRSUDQNLQJV,QWKH
ELOOLRQ YDOXH RI  WKH ,&7HQDEOHG VHFWRUV UHSUHVHQWHG
DERXWSHUFHQWRI WRWDOVHUYLFHVH[SRUWVFRPSDUHG
ZLWKRQO\SHUFHQWLQ
$Q DQDO\VLV EDVHG RQ IRUHLJQ DIÀOLDWHV· ÁRZV
GHPRQVWUDWHV WKDW WUDGH LQ WKH ,&7HQDEOHG VHUYLFHV
FDUULHGRXWWKURXJKWKHIRUHLJQDIÀOLDWHVRI PXOWLQDWLRQDO
FRPSDQLHV ODUJHO\ H[FHHGV FRQYHQWLRQDO H[SRUW DQG
LPSRUW ÁRZV DV PHDVXUHG E\ WKH ,0) %DODQFH RI 
3D\PHQWV VWDWLVWLFV )XUWKHUPRUH GHYHORSLQJ DQG
transition economies have increased their commercial
SUHVHQFH DEURDG $Q DQDO\VLV LQ UHODWLYH WHUPV VKRZV
that in most cases ICTs boost service exports more
WKDQ VDOHV WKURXJK IRUHLJQ DIÀOLDWHV +RZHYHU ODUJH
H[SRUWVRI ,&7HQDEOHGVHUYLFHVDUHDOVROLNHO\WREHVROG
PRUHWKURXJKIRUHLJQDIÀOLDWHV'HYHORSLQJFRXQWULHV·
H[SRUWVZRXOGEHQHÀWIURPLPSURYHGDFFHVVWRIRUHLJQ
PDUNHWVXQGHUDOO:72*$76PRGHVRI GHOLYHU\
Computer and information exports are the most
G\QDPLF ,&7HQDEOHG VHUYLFH VHFWRU SDUWLFXODUO\ LQ
WKH GHYHORSLQJ HFRQRPLHV %HWZHHQ  DQG 
FRPSXWHU DQG LQIRUPDWLRQ VHUYLFHV H[SRUWV JUHZ VL[
WLPHVIDVWHUWKDQWRWDOVHUYLFHVH[SRUWV7KHVKDUHRI 
GHYHORSLQJ FRXQWULHV LQ WKLV H[SRUW VHFWRU LQFUHDVHG
IURPSHUFHQWLQWRSHUFHQWLQZLWKWKH
KLJKHVWJURZWKVLQFH7KLVLVSDUWO\H[SODLQHGE\
WKHFRUUHVSRQGLQJORZOHYHOUHJXODWRU\HQYLURQPHQWLQ
WKH:72&RQWLQXHGWUDGHOLEHUDOL]DWLRQLQWKLVVHFWRU
ZRXOGQHHGWRWDNHLQWRDFFRXQWGHYHORSLQJFRXQWULHV·
concerns about the movement of natural persons
0RGH   $GGLWLRQDOO\ GHYHORSLQJ FRXQWULHV VKRXOG
VHHNLPSURYHGPDUNHWDFFHVVFRPPLWPHQWVXQGHUWKH
other modes of delivery in order to boost the potential
IRU6RXWK²6RXWKWUDGHLQVHUYLFHV
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&DOOVIRUWKHPHDVXULQJRI ,&7LPSDFWRQGHYHORSPHQW
have been an essential and persistent feature in the
discussion on ICT measurement and the collection
RI VWDWLVWLFDOLQGLFDWRUV7KHFKDSWHUVKRZVWKDWPRVW
UHVHDUFKRQWKHLPSDFWRI ,&7VDWWKHÀUPOHYHOUHYHDOHG
DSRVLWLYHLPSDFWRQÀUPSHUIRUPDQFHDQGLQFUHDVHG
PDUNHW VKDUH LI  FRPSOHPHQWHG E\ RUJDQL]DWLRQDO
FKDQJHVWKHXSJUDGLQJRI VNLOOVDQGLQQRYDWLRQ$JH
DQGVL]HRI WKHFRPSDQLHVDVZHOODVTXDOLW\DQGVSHHG
RI  WKH ,QWHUQHW FRQQHFWLRQ DOVR SOD\ D UROH 2WKHU
FULWLFDOIDFWRUVFRQFHUQWKHUHJXODWRU\HQYLURQPHQWLQ
ZKLFKWKHÀUPRSHUDWHVWKHVWUXFWXUHRI WKHLQGXVWU\
VHFWRU DQG WKH GHJUHH RI  FRPSHWLWLRQ LQ WKH PDUNHW
+HQFH WR RSWLPL]H LPSDFW ÀUPOHYHO ,&7 VWUDWHJLHV

xxiii

QHHG WR EH LQWURGXFHG LQ FRQMXQFWLRQ ZLWK RWKHU
FKDQJHVLQWKHPDQDJHPHQWRI ÀUPV
ICT access and use can contribute to productivity
JURZWK LQ ERWK GHYHORSHG DQG GHYHORSLQJ FRXQWULHV
81&7$' UHVHDUFK RQ PHDVXULQJ WKH LPSDFW RI 
,&7V RQ *'3 LQ GHYHORSLQJ FRXQWULHV KDV UHYHDOHG
D SRVLWLYH FRQWULEXWLRQ HYHQ LQ SRRUHU FRXQWULHV %XW
countries that already have a certain level of ICT
XSWDNHDQGHGXFDWLRQVHHPWREHQHÀWPRVWIURPWKH
QHZ WHFKQRORJLHV  7KHUHIRUH *RYHUQPHQWV QHHG WR
FUHDWHDQHQDEOLQJHQYLURQPHQWWKURXJKWKHLUQDWLRQDO
,&7 SODQV DQG SROLFLHV WR SURPRWH ,&7 GLIIXVLRQ
DPRQJHFRQRPLFDQGVRFLDODFWRUV

2. Reviewing National ICT Policies for the Information Economy
'XULQJWKHSDVWGHFDGH,&7VKDYHEHFRPHSDUWRI PDQ\
GHYHORSLQJFRXQWULHV·GHYHORSPHQWSODQVDQGSRYHUW\
UHGXFWLRQ VWUDWHJLHV *RYHUQPHQWV KDYH IRUPXODWHG
,&7 VWUDWHJLHV RU ´PDVWHU SODQVµ DQG VHW REMHFWLYHV
to ensure the effective deployment and use of ICTs
LQ WKHLU FRXQWU\ IRU WKH EHQHÀW RI  WKHLU FLWL]HQV DQG
HQWHUSULVHV $V RI  -XQH  RXW RI   GHYHORSLQJ
DQGWUDQVLWLRQFRXQWULHVDQGWHUULWRULHVDOPRVWDKDOI 
SHUFHQW KDGDOUHDG\DGRSWHGDQDWLRQDO,&7SODQ
DQGDÀIWKZHUHLQWKHSURFHVVRI SUHSDULQJRQH
%XWVRIDURQO\DIHZGHYHORSLQJFRXQWU\SROLF\PDNHUV
have carried out a comprehensive assessment of their
QDWLRQDO ,&7 SODQV 5HYLHZLQJ WKH VWDWXV RI  WKHLU
ICT policies would help them better understand the
SROLF\ FKDOOHQJHV DQG RSSRUWXQLWLHV SUHVHQWHG E\
,&7V IRU WKH LQIRUPDWLRQ HFRQRP\ DQG TXDQWLI\ WKH
PDLQ DFKLHYHPHQWV UHJDUGLQJ WKH LPSOHPHQWDWLRQ RI 
their ICT policy measures as foreseen in the national
,&7SODQ,WZRXOGDOVRDOORZWKHPWRLGHQWLI\FULWLFDO
success factors and best practices as well as reasons for
IDLOXUHZKLFKLVLPSRUWDQWIRUDGMXVWLQJDQGUHIRUPLQJ
WKH,&7SROLFLHV
+RZHYHU WKHUH DUH QR LQWHUQDWLRQDO JXLGHOLQHV IRU
GHYHORSLQJFRXQWULHVWRGHÀQHDQGLPSOHPHQWDQ,&7
SROLF\UHYLHZ VXFKDVIRUH[DPSOHZKDWWKH2(&'
RIIHUVWRLWVPHPEHUFRXQWULHVWKURXJKWKH,&7SHHU
UHYLHZSURFHVV 7KHUHIRUHDVSDUWRI LWVRQJRLQJZRUN
on ICT policies and on ICT measurement for economic
GHYHORSPHQW DQG WUDGH 81&7$' KDV GHYHORSHG D
PRGHOIUDPHZRUNIRUFDUU\LQJRXWQDWLRQDO,&7SROLF\
UHYLHZV

This chapter presents the UNCTAD model ICT
policy review framework IRU GHYHORSLQJ FRXQWULHV
,W RXWOLQHV WKH WKUHH PDMRU FRPSRQHQWV RI  WKH
IUDPHZRUN XVLQJ VHOHFWHG EHVW SUDFWLFH FRXQWU\
H[DPSOHVDQGVXFFHVVIXO,&7SROLFLHVIURPGHYHORSLQJ
FRXQWULHV 7KH ÀUVW FRPSRQHQW LV WKH UHYLHZ RI  WKH
JOREDO,&7HQYLURQPHQWZKLFKSURYLGHVDQRYHUYLHZ
RI DFRXQWU\·V,&7XSWDNHIRFXVLQJRQWKHVWDWXVRI 
,&7SHQHWUDWLRQDQGXVHIRUGLIIHUHQWHFRQRPLFDFWRUV
Its second component is the assessment of the main
FRPSRQHQWV RI  WKH ,&7 SROLF\ IUDPHZRUN ZKLFK
examines in depth the national ICT policies that have
EHHQ SXW LQ SODFH E\ WKH *RYHUQPHQW LQFOXGLQJ WKH
FRPSRQHQWV RI  D QDWLRQDO ,&7 SODQ SULRULW\ DFWLRQV
FRQFHUQHG VHFWRUV WDUJHWV DQG UHOHYDQW SURMHFWV
The last component consists of the assessment of
WKH LQVWLWXWLRQDO IUDPHZRUN DQG WKH LPSOHPHQWDWLRQ
PHFKDQLVPV ZKLFK FRQVLGHUV WKH DGHTXDF\ RI 
the established implementation mechanisms and
LQVWLWXWLRQDO IUDPHZRUN DQG WKH H[WHQW WR ZKLFK
FKDQJHV KDYH WR EH PDGH WR LPSOHPHQW WKH SROLFLHV
FRQWDLQHGLQWKH,&7PDVWHUSODQ
7KH SURSRVHG IUDPHZRUN LV D JHQHULF PRGHO WKDW
FRXOGEHXVHGDVDEDVLVE\GHYHORSLQJFRXQWULHV,WZLOO
KDYHWREHDGDSWHGWRWKHQHHGVRI HDFKFRXQWU\DQG
FRXOG LQFOXGH DGGLWLRQDO HOHPHQWV WR UHÁHFW VSHFLÀF
QDWLRQDODVSHFWVQRWFRYHUHGE\WKHPRGHO$VSDUWRI 
LWV WHFKQLFDO FRRSHUDWLRQ DFWLYLWLHV 81&7$' FDUULHV
RXWFRPSOHWHQDWLRQDO,&7SROLF\UHYLHZVDWWKHUHTXHVW
RI  PHPEHU 6WDWHV DQG VXEMHFW WR WKH DYDLODELOLW\ RI 
IXQGV
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3. Pro-Poor ICT Policies and Practices

,&7VDUHVXSSRUWLQJSRYHUW\DOOHYLDWLRQHIIRUWVDFURVV
WKH ZRUOG 5DGLR DOORZV ZRPHQ LQ SRVWZDU 6LHUUD
Leone to express their concerns and advocate
UHJDUGLQJ WKHLU QHHGV ,QIRUPDWLRQ NLRVNV LQ %ROLYLD
DUHHQKDQFLQJWKHQHJRWLDWLRQSRVLWLRQRI DJULFXOWXUDO
SURGXFHUV EHFDXVH WKH\ FDQ QRZ DFFHVV PDUNHW SULFH
LQIRUPDWLRQ
,Q  *RYHUQPHQWV FRPPLWWHG WKHPVHOYHV WR
KDOYLQJSRYHUW\0LVFRQFHSWLRQVDERXW,&7DQGSRYHUW\
VKRXOG QRW FXW VKRUW WKH PXFKQHHGHG FRQWULEXWLRQ
WKDW,&7VFDQPDNHWRWKDWHQG7KLVFKDSWHUSURYLGHV
SROLF\PDNHUVSUDFWLWLRQHUVDQGWKHGRQRUFRPPXQLW\
ZLWKDQXQGHUVWDQGLQJRI KRZ,&7VFDQFRQWULEXWHWR
poverty reduction and an overview of recommended
SURSRRU,&7SROLFLHVDQGSURJUDPPHV
3RYHUW\DOOHYLDWLRQPHDQVWDNLQJGHYHORSPHQWHIIRUWV
D VWHS IXUWKHU WR VSHFLÀFDOO\ HQKDQFH WKH FDSDELOLWLHV
RI WKHSRRU,QDVLPLODUIDVKLRQ,&7VFRQWULEXWHWR
SRYHUW\ UHGXFWLRQ E\ FRPSOHPHQWLQJ VSHFLÀF SUR
SRRU DFWLYLWLHV IRU H[DPSOH E\ VXSSRUWLQJ ZRPHQ·V
DGYRFDF\ HIIRUWV LQ 6LHUUD /HRQH  GLUHFWO\ HQKDQFLQJ
SRRUOLYHOLKRRGV IRUH[DPSOHE\SURYLGLQJDFFHVVWR
PDUNHW LQIRUPDWLRQ LQ %ROLYLD  RU UHGXFLQJ EDUULHUV
WR SRYHUW\ UHGXFWLRQ LQFOXGLQJ GLVLQIRUPDWLRQ RU
FRUUXSWLRQ  ,&7V IRU SRYHUW\ UHGXFWLRQ PHDQ WDNLQJ
ICTs for development efforts one step further to
HQKDQFHWKHFDSDELOLWLHVRI WKHSRRUXVLQJ,&7VDVDQ
LQVWUXPHQW
7RGD\WKHUHLVDFRPPRQXQGHUVWDQGLQJWKDW,&7VDUH
DQHFHVVDU\EXWLQVXIÀFLHQWWRROIRUSRYHUW\DOOHYLDWLRQ
%DVLF LQIUDVWUXFWXUH VNLOOV DQG SROLWLFDO ZLOO IRU
H[DPSOHDUHDOVRQHHGHG5HDOLW\VKRZVWKDWGLIIHUHQW
WHFKQRORJLHV KDYH GLIIHUHQW FRQWULEXWLRQV WR PDNH WR
SRYHUW\ UHGXFWLRQ DQG WKDW LQ RUGHU WR EH HIIHFWLYH
SURSRRU ,&7 HIIRUWV PXVW EH HPEHGGHG LQ SRYHUW\
UHGXFWLRQ LQLWLDWLYHV LQFOXGLQJ QDWLRQDO GHYHORSPHQW
VWUDWHJLHV DQGEHVWSUDFWLFHV VXFKDVPXOWLVWDNHKROGHU
DQGSDUWLFLSDWRU\DSSURDFKHV 6XSSRUWLVQHHGHGDWDOO
OHYHOVDQGVXVWDLQDELOLW\FRQFHUQVDOWKRXJKQHFHVVDU\
VKRXOG QRW FURZG RXW ÀQDQFLDO UHVRXUFHV (IIRUWV
VKRXOGEHPDGHWRVFDOHXSDQGUHSOLFDWHEHVWSUDFWLFHV
ZKLOH SROLFLHV DQG SURJUDPPHV PXVW EH FRQWH[W
VSHFLÀF)LQDOO\RQO\WKURXJKDIRFXVHGGLDORJXHDQG
UHVHDUFK RQ SURSRRU ,&7V ZLOO WHFKQRORJLHV EULQJ
SRYHUW\DOOHYLDWLRQ

+DYLQJLGHQWLÀHGKRZ,&7SROLFLHVDQGSURJUDPPHV
FDQ FRQWULEXWH WR SRYHUW\ DOOHYLDWLRQ RQH PD\ DVN
ZKDW EDUULHUV SROLF\PDNHUV DQG SUDFWLWLRQHUV IDFH
LQ HIIHFWLYHO\ SXUVXLQJ SURSRRU ,&7 HQGHDYRXUV
Recommended ICT policies and practices often do not
PDWHULDOL]H IRU YDULRXV UHDVRQV ,QWHUQDWLRQDO GHEDWHV
DQG FRPPLWPHQWV LQFOXGLQJ WKH :RUOG 6XPPLW RQ
WKH,QIRUPDWLRQ6RFLHW\ DUHQRWIRFXVHGRQ,&7IRU
SRYHUW\UHGXFWLRQ$QGDQ\EURDGFRPPLWPHQWVKDYH
\HWWREHWUDQVODWHGLQWRSROLF\DQGSUDFWLFH&RQWHVWHG
GLVFRXUVHVFRQWLQXHWRLQÁXHQFHSROLFLHVDQGSUDFWLFHV
² IDLOXUH WR DOOHYLDWH SRYHUW\ LV LQ WKH GHWDLO QRW LQ
WKH EURDG FRPPLWPHQWV ([SHULHQFH VKRZV WKDW
LPSOHPHQWDWLRQ RI  ,&7 SURJUDPPHV LV WKH PRVW
FKDOOHQJLQJSDUW)RULQVWDQFHZKLOHPXOWLVWDNHKROGHU
DSSURDFKHV KDYH PDQ\ YLUWXHV WKHLU SUDFWLFDO
LPSOHPHQWDWLRQ LV QRW RQH RI  WKHP ² ZRUNLQJ ZLWK
RWKHU RUJDQL]DWLRQV LV QRW HDV\ 0RUHRYHU VFDOLQJ XS
VXFFHVVIXOEHVWSUDFWLFHVLQYROYHVPRUHWKDQUHSOLFDWLQJ
JRRGSURMHFWVLWUHTXLUHVDQRWKHUOHYHORI FRPPLWPHQW
7KHFURVVFXWWLQJQDWXUHRI ,&7VDVZHOODVWKHOLPLWHG
DYDLODELOLW\RI TXDQWLWDWLYHPHDVXUHPHQWDQGTXDOLWDWLYH
DVVHVVPHQWV RI  ,&7 IRU SRYHUW\ DOOHYLDWLRQ UHQGHUV
WKHVH HIIRUWV LQYLVLEOH ,QVWLWXWLRQDOO\ WKHUH LV OLWWOH
DFFRXQWDELOLW\RULQFHQWLYHWRFRRUGLQDWH,&7VWUDWHJLHV
DQG SRYHUW\ UHGXFWLRQ SROLFLHV 0RUH IXQGDPHQWDOO\
WKHTXHVWLRQRI KRZSRZHULPEDODQFHVDUHGHDOWZLWK
UHPDLQVXQVDWLVIDFWRULO\XQDQVZHUHG
81&7$' RIIHUV D Pro-poor ICTs Framework to
H[DPLQHWRZKDWH[WHQWDQ,&7SROLF\RUSURJUDPPHLV
SURSRRU7KHIUDPHZRUN H[SDQGHGIURP5DR·V&V
)UDPHZRUNIRU$QDO\VLVDQG3ODQQLQJ,&7LQWHUYHQWLRQV 
KHOSVSROLF\PDNHUVXQGHUVWDQGTXHVWLRQDQGSURSRVH
SURSRRU,&7LQWHUYHQWLRQV,WTXHVWLRQVNH\DUHDVIRU
PHHWLQJWKHQHHGVRI WKHSRRUVXFKDVFRQQHFWLYLW\ LV
WKHWHFKQRORJ\DFFHVVLEOHDQGDIIRUGDEOH" FRPPXQLW\
ZKR EHQHÀWV IURP WKH LQWHUYHQWLRQ"  FDSLWDO DUH
WKHUH VXIÀFLHQW ÀQDQFLDO UHVRXUFHV"  DQG FRKHUHQFH
LV WKH ,&7 VWUDWHJ\SURJUDPPH FRKHUHQW ZLWK WKH
GHYHORSPHQWVWUDWHJLHV" 
2Q WKH EDVLV RI  WKHVH UHÁHFWLRQV ,&7 SROLF\PDNHUV
DQGSUDFWLWLRQHUVDUHHQFRXUDJHGWRIRFXVRQ,&7VIRU
SRYHUW\UHGXFWLRQE\SURPRWLQJDEHWWHUXQGHUVWDQGLQJ
RI SURSRRU,&7V LQFOXGLQJWKHIROORZXSWRWKH:RUOG
6XPPLWRQWKH,QIRUPDWLRQ6RFLHW\ DQGWRPDNH,&7V
ZRUN IRU WKH SRRU E\ DGRSWLQJ EHVW SUDFWLFHV LQ ,&7
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SROLFLHV DQG LQWHUYHQWLRQV 7KH\ PD\ DOVR FRQVLGHU
VXSSRUWLQJ DSSURDFKHV LQFOXGLQJ SDUWLFLSDWLRQ DQG
GHFHQWUDOL]DWLRQWKDWHQDEOHWKHSRRUWREHKHDUGDQG
WRSDUWLFLSDWH
2WKHU UHFRPPHQGDWLRQV DUH WR PDLQVWUHDP ,&7V
effectively into national and sectoral poverty reduction
SROLFLHVDQGLQWRGHYHORSPHQWDVVLVWDQFHSURJUDPPHV
ZLWK DQ DZDUHQHVV RI  WKH FURVVFXWWLQJ QDWXUH RI 
SURSRRU ,&7V DQG DOVR WR SURPRWH WKH VFDOLQJ XS
RI  VXFFHVVIXO SURJUDPPHV E\ SURYLGLQJ DQ HQDEOLQJ

xxv

HQYLURQPHQWDVZHOODVHQFRXUDJLQJWKHGHYHORSPHQWRI 
SURSRRU,&7QHWZRUNVDQGRUJDQL]DWLRQDOFDSDFLWLHV
)LQDOO\ 81&7$' FDQ VXSSRUW GHYHORSLQJ FRXQWULHV
LQ FDUU\LQJ RXW SRYHUW\ DQG JHQGHU DQDO\VLV RI  ,&7
SROLFLHV DQG XQGHUWDNLQJ FRXQWU\ UHYLHZVRI  SROLFLHV
DQGSURJUDPPHVDFURVVVHFWRUVDQGLVVXHVDUHDVDQG
DOVR VXSSRUW WKH FROOHFWLRQ RI  GDWD GLVDJJUHJDWHG E\
VH[DJHHGXFDWLRQDQGJHRJUDSK\WRKHOSLGHQWLI\ZKR
LVQRWEHQHÀWLQJIURP,&7V

4. ICTs in the Oil Sector: Implications for Developing Economies
2LOLVSOD\LQJDPDMRUUROHLQWKHZRUOGHQHUJ\EDODQFH
and the demand for it will continue to increase in the
IRUHVHHDEOH IXWXUH (QVXULQJ WKDW WKH VXSSO\ RI  RLO
IURPH[LVWLQJDQGQHZRLOÀHOGVDQGRWKHUIRVVLOHQHUJ\
VRXUFHV LV IRUWKFRPLQJ ZLOO EH WKH PDLQ FKDOOHQJH
for the petroleum industry and one of the means of
DYRLGLQJIXWXUHHQHUJ\FULVHV0HDQZKLOHWLJKWPDUNHW
FRQGLWLRQVLQFOXGLQJDODFNRI HQRXJKVSDUHSURGXFWLYH
FDSDFLWLHV LQ RLO SURGXFWLRQ DQG UHÀQLQJ DUH NHHSLQJ
SULFHV KLJK DQG PDNLQJ XSJUDGLQJ DQG LPSURYLQJ RI 
WKHRLOVXSSO\FKDLQDQXUJHQWWDVN*LYHQWKHFDSLWDO
LQWHQVLYH DQG VNLOOEDVHG QDWXUH RI  WKH RLO LQGXVWU\
D NH\ LQVWUXPHQW IRU IDFLOLWDWLQJ LWV PRGHUQL]DWLRQ LV
,&7V0RUHLQWHQVLYHDQGHIÀFLHQWXVHRI WKHODWWHULV
LQFUHDVLQJO\PDLQVWUHDPHGLQWRWKHLQGXVWU\SUDFWLFHVLQ
ERWKGHYHORSHGDQGGHYHORSLQJHFRQRPLHV0RUHRYHU
FRPSXWLQJ PHDVXULQJ DQG FRPPXQLFDWLQJ GHYLFHV
HPEHGGHG LQ PRGHUQ RLO WHFKQRORJLHV DUH PDNLQJ
WKHP PRUH LQIRUPDWLRQLQWHQVLYH &RQVHTXHQWO\ WKH
RLOVHFWRUFRXOGEHFRQVLGHUHGDQLQWHJUDOSDUWRI WKH
LQIRUPDWLRQHFRQRP\
$V WKH SURGXFWLRQ RI  RLO LV PDLQO\ FRQFHQWUDWHG LQ
GHYHORSLQJ DQG WUDQVLWLRQ HFRQRPLHV ZKHUH WKH RLO
LQGXVWU\ WHFKQRORJ\ VWDQGDUGV DUH VLPLODU WR WKRVH LQ
GHYHORSHGFRXQWULHVWKHLPSDFWRI ,&7VRQLPSURYLQJ
WKHHFRQRPLFSHUIRUPDQFHRI WKHRLOVHFWRULVDIIHFWLQJ
WKHSURGXFWLRQRI FUXGHRLOLQDOOWKRVHFRXQWULHV,&7
DQG UHODWHG NH\ WHFKQRORJ\GULYHQ HIÀFLHQF\ JDLQV
KDSSHQLQERWKWKHXSVWUHDPVWDJHV H[SORUDWLRQDQG
SURGXFWLRQ RI  FUXGH RLO  DQG WKH GRZQVWUHDP VWDJHV
WUDQVSRUWDWLRQUHÀQLQJRI FUXGHRLODQGGLVWULEXWLRQ
RI RLOSURGXFWV RI WKHJOREDOSHWUROHXPLQGXVWU\,&7V
impact the effectiveness of the petroleum industry
DQGRIIHURSSRUWXQLWLHVIRULWVIXUWKHUGLYHUVLÀFDWLRQ
HVSHFLDOO\LQWKHRLOH[SRUWLQJGHYHORSLQJDQGWUDQVLWLRQ
HFRQRPLHV7KH\DOVRRIIHUSRVVLELOLWLHVIRULPSURYLQJ

WKHSURGXFWLRQDQGGLVWULEXWLRQRI RLOSURGXFWVLQRLO
LPSRUWLQJFRXQWULHVDVSDUWRI VXVWDLQDEOHGHYHORSPHQW
PRGHOV
$YRLGLQJ SRWHQWLDO GHWHULRUDWLRQ DQG RLO VXSSO\
VKRFNV FDQ EH DFKLHYHG RQO\ ZLWKLQ D IUDPHZRUN RI 
ZHOOGHÀQHG DQG FRRUGLQDWHG SROLFLHV DQG SUDFWLFHV
WKDWLQFOXGHWKHXVHRI ,&7VDVDWRROIRULQWHJUDWLQJ
DQG RSWLPL]LQJ EXVLQHVV SURFHVVHV LQ ERWK XSVWUHDP
DQG GRZQVWUHDP RSHUDWLRQV 7R LPSURYH WKH XVH RI 
,&7VDQGQHZWHFKQRORJLHVWKHQDWLRQDORLOH[SRUWLQJ
FRPSDQLHV RI  WKH RLOH[SRUWLQJ GHYHORSLQJ FRXQWULHV
VKRXOG FRQWLQXH LQYHVWLQJ LQ ,&7UHODWHG NQRZKRZ
DQG EXVLQHVV SURFHVVHV ,Q DGGLWLRQ WR XQGHUWDNLQJ
WKHLU RZQ 5 ' WKH\ VKRXOG HVWDEOLVK FORVH UHODWLRQV
ZLWK RLO VHUYLFH FRPSDQLHV DQG RLO WHFKQRORJ\ DQG
,&7UHODWHGYHQGRUVDVZHOODVRLOLQGXVWU\FRQVXOWDQWV
DQGH[SHUWV6WLSXODWLQJWHFKQRORJ\WUDQVIHUFODXVHVLQ
WKH SURGXFWLRQ VKDULQJ RU RWKHU DUUDQJHPHQWV ZLWK
international oil companies could also be a part of
WKHLU VWUDWHJLHV *RYHUQPHQWV IRU WKHLU SDUW VKRXOG
HQFRXUDJHERWKQDWLRQDODQGIRUHLJQRSHUDWRUVWRXVH
VWDWHRIWKHDUWWHFKQRORJLHV$VDUHVXOWRLOFRPSDQLHV
ZLOOPDNHWKHQHFHVVDU\LQYHVWPHQWVLQQHZ,&7VDQG
RWKHURLOUHODWHGWHFKQRORJLHVZKLOHH[WUDFWLQJFUXGHRLO
RUSURGXFLQJRLOSURGXFWVLQWKRVHFRXQWULHV
7KH EHQHÀWV RI  XVLQJ ,&7V WR UHGXFH WKH XQLW FRVWV
of distribution of oil products are especially important
IRU RLOLPSRUWLQJ GHYHORSLQJ FRXQWULHV WKDW KDYH QR
PHDQVRI FRPSHQVDWLQJIRU WKHLQFUHDVHVLQWKHFRVW
RI  RLO E\ LQFUHDVLQJ WKHLU H[SRUWV RU VZLWFKLQJ WR
DOWHUQDWLYHHQHUJ\VRXUFHVRUE\LQWURGXFLQJHIIHFWLYH
FRQVHUYDWLRQ PHDVXUHV ,W LV HTXDOO\ DSSDUHQW WKDW
ZHOOGHVLJQHGLQWHUQDWLRQDOHQHUJ\FRRSHUDWLRQHIIRUWV
VKRXOG LQFOXGH ÀQDQFLDO DQG WHFKQRORJLFDO VXSSRUW
PHDVXUHVIRUWKRVHFRXQWULHV
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5. ICTs, Enterprises and Jobs: What Policies?
Jobs are an essential poverty eradication tool because
they are the source of income both for the population
WKURXJK ZDJHV DQG IRU *RYHUQPHQWV WKURXJK
WD[DWLRQ,&7VDUHLPSRUWDQWFRQWULEXWRUVWREXVLQHVV
SHUIRUPDQFH6LQFHHQWHUSULVHVDUHWKHVRXUFHRI MREV
SROLF\PDNHUVPXVWGHYHORSVWUDWHJLHVWRSURPRWH,&7
XVLQJ FRPSHWLWLYH HQWHUSULVHV SDUWLFXODUO\ VPDOO DQG
PHGLXPVL]HGRQHV WKDWJHQHUDWHGHFHQWZRUN
7KH´GLJLWDOGLYLGHµLVWKHUHVXOWRI VRFLDODQGHFRQRPLF
LQHTXDOLWLHV ZLWKLQ DQG EHWZHHQ FRXQWULHV $ PDMRU
concern is to adopt corrective policies so that this divide
GRHVQRWSURORQJDQGGHHSHQH[LVWLQJVRFLRHFRQRPLF
LQHTXDOLWLHV&KDSWHUUHYLHZVVRPHRI WKHIDFWRUVWKDW
explain why ICTs have considerable effects on labour
PDUNHWVKRZWHFKQRORJ\EULQJVDERXWFKDQJHVLQWKH
structure of the economy and how the introduction
RI  DXWRPDWLRQ DW WKH ´IDFWRU\µ RU SURGXFWLRQ  OHYHO
has shifted employment away from production to
PDQDJHULDODQGRWKHUQRQSURGXFWLRQHPSOR\PHQWDQG
WRWKHVHUYLFHVVHFWRU,QDGGLWLRQWKHFKDSWHUDUJXHV
WKDWWKHUHLVVFDQWHYLGHQFHWRSURYHWKDWDVLJQLÀFDQW
DPRXQW RI  ZRUN SUHYLRXVO\ GRQH LQ KLJKFRVW DUHDV
LVEHLQJGLVSODFHGWRORZODERXUFRVWHFRQRPLHV2Q
WKHRWKHUKDQGHPSOR\PHQWOHYHOVRI VNLOOHGZRUNHUV
LQ PDQ\ GHYHORSLQJ FRXQWULHV WHQG WR VKRZ D WUHQG
WRZDUGV ODERXU PDUNHW VHJPHQWDWLRQ VLPLODU WR WKDW
LQ WKH GHYHORSHG HFRQRPLHV  ,Q DOO WKHVH FRXQWULHV
there is evidence of a rise in either the employment
RUWKHZDJHOHYHOVRI VNLOOHGZRUNHUVDQGDIDOOLQWKHVH
VDPHIDFWRUVIRURWKHUVWKHUHLVFRQVLGHUDEOHHPSLULFDO
HYLGHQFH WKDW VNLOOELDVHG HPSOR\PHQW LV UHODWHG WR
WHFKQRORJLFDOFKDQJH

PDUJLQDOL]HGLI WKH\IDLOWRUHFRJQL]HWKHFRPSHWLWLYH
DGYDQWDJHRIIHUHGE\WHFKQRORJ\DQGWKHHFRQRPLHVRI 
VFDOHWKDWDUHDVVRFLDWHGZLWKODUJHUPDUNHWV0RUHRYHU
LW LV LQFUHDVLQJO\ FOHDU WKDW HFRQRPLF DFWLYLW\ ZLOO
LQFUHDVLQJO\EHQHWZRUNGULYHQ6HYHUDOSDWKVFDQEH
WDNHQWRDFKLHYHVRFLDODQGHFRQRPLFSURJUHVVWKURXJK
,&7V  :LWK UHJDUG WR WKH ÀUVW HQWHUSULVHV PXVW EH
DEOHWRIXOO\H[SORLWWKHEHQHÀWVRI ,&7V7KLVLPSOLHV
HQVXULQJ WKDW ÀUPV DFKLHYH SURGXFWLYLW\ LQFUHDVHV
WKURXJK WKHLU LQYHVWPHQWV LQ WKHVH WHFKQRORJLHV
PDQDJHUVDQGHQWUHSUHQHXUVPXVWEHDEOHWRGHYHORS
WKH SURFHVVHV DQG FUHDWH WKH RUJDQL]DWLRQV WKDW ZLOO
PDNHHIÀFLHQWXVHRI LQYHVWPHQWVLQ,&7V
8QOHVVWKHZRUNIRUFHKDVWKHQHFHVVDU\VNLOOVWRDGDSW
DQGEHFUHDWLYHHQWHUSULVHVZLOOQRWEHDEOHWRHQKDQFH
WKHLUSURGXFWLYLW\DQGLQQRYDWLRQ7KURXJKRXWFKDSWHU
LWLVQRWHGWKDW,&7VDUHFKDQJLQJWKHQDWXUHRI PDQ\
WDVNV WKDW KDYH OLWWOH WR GR GLUHFWO\ ZLWK FRPSXWHUV
7KXV WKH HPSKDVLV VKRXOG QRW EH SODFHG H[FOXVLYHO\
RQ HOXVLYH ´FRPSXWHU OLWHUDF\µ  1HZ SURGXFWLRQ
SURFHVVHV DQG HQWHUSULVHV UHTXLUH ÀYH IXQGDPHQWDO
VNLOOV OLWHUDF\ QXPHUDF\ WKH FDSDFLW\ WR OHDUQ WKH
capacity to communicate clearly and the capacity to
ZRUNLQWHDPV
7DNLQJ WKH WLPH DQG PDNLQJ WKH HIIRUW WR H[SODLQ WR
WKH ODERXU IRUFH WKH ZRUNUHODWHG LPSOLFDWLRQ RI 
LQYHVWPHQWVLQWHFKQRORJ\KHOSWRHQOLVWWKHLUDVVLVWDQFH
DQG DOOD\ WKHLU IHDUV  7KLV FDQ EH DFKLHYHG WKURXJK
GLDORJXHWKURXJKVRFLDOVHFXULW\DQGWKURXJKWUDLQLQJ
)UHHGRPRI DVVRFLDWLRQDQGWKHSRVVLELOLW\RI LQLWLDWLQJ
GLDORJXHEHWZHHQHPSOR\HUVDQGZRUNHUVDUHFHQWUDOWR
WKLVDLP

Those enterprises that fail to adapt to the structural
FKDQJHVDVVRFLDWHGZLWKJOREDOL]DWLRQDQG,&7VPD\EH

6. Service-Oriented Architecture and Web Services Technologies:
Trends and Implications for E-Business in Developing Countries
7KH JURZLQJ DGRSWLRQ RI  HEXVLQHVV SUDFWLFHV
UHLQIRUFHV JOREDO SURGXFWLRQ DQG GLVWULEXWLRQ PRGHOV
that emphasize cooperation and rapid information
H[FKDQJH DPRQJ EXVLQHVV SDUWQHUV 7KLV PHDQV WKDW

FRPSHWLWLYHQHVVLQFOXGLQJIRUHQWHUSULVHVLQGHYHORSLQJ
FRXQWULHVLVEHFRPLQJPRUHDQGPRUHGHSHQGHQWRQ
WKHLU DELOLW\ WR XVH ,&7V WR LQWHJUDWH WKHPVHOYHV LQWR
YDOXHQHWZRUNVDWUHJLRQDODQGJOREDOOHYHOV
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,Q WKLV EXVLQHVV HQYLURQPHQW ZHE VHUYLFHV :6 
WHFKQRORJLHV ZKLFK HQDEOH DXWRPDWHG LQWHUDFWLRQ
over the Internet between computers that handle a
EXVLQHVVSURFHVVEHFRPHSDUWLFXODUO\UHOHYDQW$YHU\
simple example of how web services can be used for
HEXVLQHVVFRXOGEHDVHUYLFHLQDQ60(·VZHEVLWHWKDW
DXWRPDWLFDOO\ XSGDWHV D FDWDORJXH·V SULFHV LQ VHYHUDO
FXUUHQFLHVE\FKHFNLQJSHULRGLFDOO\WKHODWHVWH[FKDQJH
UDWHVIURPDÀQDQFLDOQHZVVHUYLFH2I FRXUVHWKHVDPH
ORJLFFDQEHDSSOLHGWRDPXFKPRUHFRPSOH[VFHQDULR
LQYROYLQJDQ\FRPELQDWLRQRI EXVLQHVVSURFHVVHV
6\VWHPV RSHUDWLQJ LQ WKLV ZD\ GHSHQG RQ WKH
IXQFWLRQDOLWLHV WKDW RWKHU V\VWHPV PDNH DYDLODEOH WR
WKHP,GHDOO\WKHOHYHORI GHSHQGHQFHVKRXOGEHNHSW
as low as possible in order to maximize the chances
WKDW GLIIHUHQW V\VWHPV FDQ LQWHUDFW ZLWK HDFK RWKHU
$FKLHYLQJ VXFK ORZ OHYHOV RI  GHSHQGHQFH LV FDOOHG
´ORRVHFRXSOLQJµZKLFKLVWKHJRDOSXUVXHGE\6HUYLFH
2ULHQWHG$UFKLWHFWXUHV 62$ 62$FDQEHGHÀQHGDV
DGLVWULEXWHGVRIWZDUHPRGHOLQZKLFKPRGXODUORRVHO\
FRXSOHGDSSOLFDWLRQVFDQEHIRXQGXVHGDQGFRPELQHG
RYHUDQHWZRUN
62$DUHEXLOWRQRSHQVWDQGDUGVVXFKDVWKHH;HQVLEOH
0DUNXS /DQJXDJH ;0/  DQG 6LPSOH 2EMHFW $FFHVV
3URWRFRO 62$3 WKXVSURYLGLQJEURDGLQWHURSHUDELOLW\
DPRQJ GLIIHUHQW YHQGRUV· VROXWLRQV 7KLV PHDQV WKDW
DQ HQWHUSULVH FDQ LPSOHPHQW :6 ZLWKRXW KDYLQJ
DQ\ NQRZOHGJH RI  WKH FRQVXPHUV RI  WKRVH VHUYLFHV
2SHQVWDQGDUGVHQVXUHWKDWWKHFULWHULDDQGGHFLVLRQV
DUH WUXO\ VHUYLFHRULHQWHG DQG DUH QRW ELDVHG WRZDUGV
RQHSODWIRUPRUDQRWKHU:LWKRXWRSHQVWDQGDUGVWKH
SRVVLELOLWLHV WKDW 62$ JLYH HQWHUSULVHV WR FRPELQH
replace and mix the components of their IT systems
ZLWKRXWWKHQHHGWRFUHDWHVSHFLÀFFRGHWRLQWHUFRQQHFW
WKHPZRXOGQRWPDWHULDOL]H
6WDQGDUGVHWWLQJLVWKHUHIRUHRI WKHXWPRVWLPSRUWDQFH
IRU WKH GHYHORSPHQW RI  62$ DQG :6 WHFKQRORJLHV
7KHVH SURFHVVHV FXUUHQWO\ WDNH SODFH HVVHQWLDOO\
RXWVLGH WKH SXEOLF VSKHUH WKURXJK HQWLWLHV VXFK DV
WKH2UJDQL]DWLRQIRUWKH$GYDQFHPHQWRI 6WUXFWXUHG
,QIRUPDWLRQ 6WDQGDUGV 2$6,6  WKH :RUOG :LGH
:HE &RQVRUWLXP :&  DQG WKH :HE 6HUYLFHV
,QWHURSHUDELOLW\2UJDQL]DWLRQ :6, 7KHRSHUDWLRQVRI 
WKHVHRUJDQL]DWLRQVKDYHQRWDOZD\VEHHQFRQWURYHUV\
IUHHDVWKHFRPSHWLWLYHVWUDWHJLHVRI VRPHRI WKHPDMRU
WHFKQRORJ\FRPSDQLHVKDYHDIIHFWHGWKHLUDWWLWXGHVWR
DQGLQYROYHPHQWLQWKHVWDQGDUGVHWWLQJERGLHV7KLVLV
SDUWLFXODUO\WUXHZLWKUHJDUGWRWKHLQWHOOHFWXDOSURSHUW\
ULJKWVSROLFLHVRI WKHYDULRXVDFWRUVLQYROYHG+RZHYHU
DVWKHWHFKQRORJLFDODQGPDUNHWVLWXDWLRQKDVHYROYHG
a reasonable division of labour seems to have been
DFKLHYHGDPRQJWKHVWDQGDUGVHWWLQJRUJDQL]DWLRQV
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7KHDGRSWLRQRI :6WHFKQRORJLHVZLOOEHLQFUHDVLQJO\
necessary in order to maintain competitiveness in several
VHFWRUVDQGLQGXVWULHVVRPHRI ZKLFKDUHLPSRUWDQWIRU
WKHHFRQRPLHVRI GHYHORSLQJFRXQWULHV)RUH[DPSOH
WKH ,&7SURGXFLQJ VHFWRU LQ ZKLFK GHYHORSLQJ
FRXQWULHV KDYH D VLJQLÀFDQW DQG JURZLQJ VKDUH RI 
ZRUOG WUDGH LV UDSLGO\ DGRSWLQJ :6 WHFKQRORJLHV ,W
can be expected that this trend will be replicated in a
ZLGHUDQJHRI PDQXIDFWXULQJDFWLYLWLHVRI FRQVLGHUDEOH
LPSRUWDQFH LQ WKH GHYHORSLQJ ZRUOG LQFOXGLQJ DUHDV
VXFKDVWH[WLOHDQGDSSDUHO2WKHUVHFWRUVZKHUH62$
DQG :6 FRXOG KDYH D SRVLWLYH LPSDFW LQFOXGH UHWDLO
EDQNLQJLQVXUDQFHGLVWULEXWLRQVHUYLFHVWUDQVSRUWDQG
ORJLVWLFVRSHUDWLRQVEXVLQHVVSURFHVVRXWVRXUFLQJDQG
WRXULVP 'HYHORSLQJ FRXQWULHV VKRXOG DOVR FRQVLGHU
WKHYDVWSRWHQWLDOWKDW:6DQG62$WHFKQRORJLHVRIIHU
IRUWKHLPSOHPHQWDWLRQRI HJRYHUQPHQWVHUYLFHV
62$DQG:6ZLOOIDFLOLWDWHGHHSHUOHYHOVRI LQWHUEXVLQHVV
FROODERUDWLRQ 7KLV FRXOG RSHQ XS RSSRUWXQLWLHV
IRU GHYHORSLQJ FRXQWU\ HQWHUSULVHV IRU H[DPSOH E\
IDFLOLWDWLQJWKHLUSDUWLFLSDWLRQLQJOREDOVXSSO\FKDLQVRU
E\PDNLQJEXVLQHVVSURFHVVRXWVRXUFLQJPRUHDWWUDFWLYH
(QWHUSULVHV LQ GHYHORSLQJ FRXQWULHV VKRXOG DOVR WDNH
DGYDQWDJH RI  WKH VFDODELOLW\ RI  WKHVH WHFKQRORJLHV
ZKLFK HQDEOHV HQWHUSULVHV IDFLQJ FRQVWUDLQWV LQ WKHLU
,7 EXGJHWV RU LQ WKHLU KXPDQ UHVRXUFHV WR JUDGXDOO\
LPSOHPHQW WKHP ,Q DQ\ FDVH LW LV LPSRUWDQW WR EHDU
LQPLQGWKDWWKHSHUWLQHQFHRI DFKDQJHWRZDUGV62$
DQG:6DSSURDFKHVLVQRWDPDWWHURI PHUH,7SROLFLHV
EXWRI RYHUDOOEXVLQHVVVWUDWHJ\
)URP WKH SUDFWLFDO SRLQW RI  YLHZ DQ HQWHUSULVH
FRQVLGHULQJZKHWKHUWRLQYHVWLQD:6LPSOHPHQWDWLRQ
VKRXOGDGGUHVVVHYHUDOLVVXHV2QHRI WKHPLVWKHNLQG
of relationship it has with the business partners that
DUH PRVW OLNHO\ WR XVH WKH SURSRVHG :6 7KLV UHIHUV
to the content of the business relationship and to its
WLPHKRUL]RQ$QRWKHUTXHVWLRQWRDVNLVKRZGDWDDUH
JRLQJWREHVKDUHGDQGZKRLVJRLQJWRKDQGOHDJLYHQ
VHJPHQWRI DEXVLQHVVSURFHVVDQGKRZ7KHUHDUHDOVR
GHFLVLRQVWREHPDGHDERXWWKHZD\LQZKLFKWKH:6
DUHJRLQJWREHLPSOHPHQWHGZKDWSURFHVVHVDUHWREH
DXWRPDWHGDQGZKHWKHUKRZ:6DUHWREHH[WHQGHG
WR RWKHU EXVLQHVV SURFHVVHV )LQDOO\ WKHUH LV WKH
IXQGDPHQWDOTXHVWLRQRI KRZWKH:6LPSOHPHQWDWLRQ
LV WR EH PDQDJHG VR WKDW LQ WKH HQG WKH HQWHUSULVH
KDVPDGHLWVNQRZOHGJHEDVHODUJHUDQGHQKDQFHGLWV
FRPSHWLWLYHQHVV
,QGHVLJQLQJWKHLUVWUDWHJ\WRLPSOHPHQW62$DQG:6
WHFKQRORJLHVHQWHUSULVHVLQGHYHORSLQJFRXQWULHVZRXOG
EH ZHOO DGYLVHG WR JLYH IXOO FRQVLGHUDWLRQ WR )266
VROXWLRQV7KHYDOXHRI LPSOHPHQWLQJDQ62$LQFUHDVHV
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PRUH WKDQ SURSRUWLRQDOO\ WR WKH QXPEHU RI  :6 WKDW
DUH DYDLODEOH LQ LW &RPPHUFLDO VROXWLRQV UHTXLUH WKH
SD\PHQWRI IHHVWKDWDUHSURSRUWLRQDOWRWKHFRPSXWLQJ
UHVRXUFHV WKDW UXQ WKHP $OO WKLV PHDQV WKDW JRLQJ
IRU D WUXO\ FRPSUHKHQVLYH 62$ LPSOHPHQWDWLRQ WKDW
FRQQHFWVDOOWKHHQWHUSULVH·VVHUYLFHVDQGDSSOLFDWLRQV
FDQ EH UDWKHU H[SHQVLYH ,I  RQH RU VHYHUDO RI  WKH

PDQ\ )266 VROXWLRQV WKDW DUH DYDLODEOH LV FKRVHQ
this restriction is lifted and as many services and
DSSOLFDWLRQV FDQ EH DGGHG WR WKH 62$ LQIUDVWUXFWXUH
DV PDNHV EXVLQHVV VHQVH )XUWKHUPRUH WKH XVH RI 
)266 JHQHUDWHV VLJQLÀFDQW SRVLWLYH H[WHUQDOLWLHV WKDW
KHOSDGYDQFHWKHLQIRUPDWLRQHFRQRP\LQGHYHORSLQJ
FRXQWULHV

7. The Layered Internet Architecture:
Governance Principles And Policies
$ YDVW DUUD\ RI  KXPDQ DFWLYLWLHV PDQ\ RI  WKHP RI 
D FRPPHUFLDO QDWXUH DUH LQFUHDVLQJO\ PRYLQJ WR WKH
,QWHUQHW 7KLV PRYH LV DFFRPSDQLHG E\ DVVRFLDWHG
SROLWLFVDQGFRQVHTXHQWO\E\WKHQHHGWRJRYHUQ(YHQ
RXUJRYHUQLQJRUJDQL]DWLRQVKDYHPRYHGRQOLQH:LWK
WKH ,QWHUQHW·V RXWVWDQGLQJ JURZWK RUJDQL]HG VRFLHW\
FDQQRWLJQRUHLWRUOHDYHLWXQJRYHUQHG7KHLVVXHLVQR
ORQJHUZKHWKHUWRJRYHUQEXWKRZDQGRQWKHEDVLVRI 
ZKDWSULQFLSOHV
,Q DVNLQJ WKLV TXHVWLRQ LW LV XVHIXO WR UHYLHZ ZKDW LW
is that has made the Internet become the preferred
GDWDQHWZRUNDQGQHWZRUNDSSOLFDWLRQVSODWIRUP7KH
DQVZHUKDVPRUHWRGRZLWKHQDEOLQJDQGHPSRZHULQJ
than a set of technical features or the way in which a
WKLQJLVXVHG:KDWLVRSDTXHLVWKDWWKHHPSRZHULQJ
principles of the Internet are embedded in the technical
VSHFLÀFDWLRQ RI  WKH 7&3,3 VXLWH ² WKH ,QWHUQHW
SURWRFRO²DQGWRWKHPDMRULW\RI OD\XVHUVWKH\VHHP
WRUHSUHVHQWMXVWWKDWDVHWRI IHDWXUHV+RZHYHUWKH
FRQWULEXWLRQV RI  /DZUHQFH /HVVLJ <RFKDL %HQNOHU
.HYLQ:HUEDFKDQG/DZUHQFH6ROXPDQG0LQQ&KXQJ
and others have provided an improved transparency by
WUDQVODWLQJWKHWHFKQLFDOSULQFLSOHVRI WKH,QWHUQHWLQWR
conceptual notions such as the code thesisWKHend-to-end
principleWKHFRQFHSWRI network neutrality and the layers
principle
7KHVH SULQFLSOHV GHVFULEH WKH ,QWHUQHW DV D OD\HUHG
RSHQDQGDFFHVVLEOHQHWZRUNWKDWIRFXVHVRQHIÀFLHQWO\
WUDQVIHUULQJ GDWD DV LWV VROH IXQFWLRQDOLW\ $Q\
IXQFWLRQDOLW\ EH\RQG JHWWLQJ GDWD IURP WKH VHQGHU WR
the recipient is built into an application that runs on
WRS RI  WKH QHWZRUN %HORZ WKH DSSOLFDWLRQV YDULRXV
layers of applications and protocols ensure that the
GDWD WUDYHO FRUUHFWO\ ZLWKLQ WKHLU SULPDU\ QHWZRUN
DQG WR UHFLSLHQWV RQ RWKHU QHWZRUNV )RXU OD\HUV DUH
FRPPRQO\ LGHQWLÀHG IURP D QRQWHFKQLFDO SRLQW RI 
YLHZ

L

L

L

L

7KHSK\VLFDOOD\HU²ZLUHRSWLFÀEUH
7KH ORJLFDO OD\HU ² ZKHUH WKH 73,3 VXLWH LV
ORGJHG
The application layer – where the functionalities
WKDWZHDVXVHUVVHHDUHLPSOHPHQWHGDQG
7KHFRQWHQWOD\HU²WH[WJUDSKLFVDXGLRYLGHR
HWF

,QWKLVVHQVHWKH,QWHUQHWLVD´VWXSLGQHWZRUNµWKDW
GRHVQRWFDUHZKDWWKHGDWDDUHRUZKHUHWKH\DUHJRLQJ
$OVRLWGRHVQRWGLVFULPLQDWHDVWRZKDWDSSOLFDWLRQVXVH
LW²ZHEEURZVHUHPDLOFOLHQWVRUYRLFHRYHU,QWHUQHW
applications – nor does a developer need permission
IURP WKH QHWZRUN RU LWV RZQHUV RU PDQDJHUV WR
GHYHORSDQDSSOLFDWLRQWRJLYHDZD\RUVHOO)LQDOO\WKH
Internet does not discriminate as to what content these
DSSOLFDWLRQVFUHDWHDQGPRYHEHWZHHQXVHUV7KLVKDV
PDGHWKH,QWHUQHWLQWRRQHRI WKHPRVWSRZHUIXO\HW
GHPRFUDWLFWHFKQRORJLHVLQKXPDQKLVWRU\
,QGHHG PDQ\ RI  WKH VKRZSLHFH ,QWHUQHW VXFFHVV
VWRULHVVXFKDVWKH:RUOG:LGH:HE<DKRR*RRJOH
6N\SH$PD]RQDQGH%D\ZHUHGHYHORSHGE\DPELWLRXV
HQWUHSUHQHXUV RU VFLHQWLVWV DQG QRW E\ PDLQVWUHDP
LQGXVWU\ FRUSRUDWLRQV ,Q WKLV VHQVH LW LV HQWLUHO\
FRQFHLYDEOHWKDWWKHQH[W,QWHUQHW´NLOOHUDSSOLFDWLRQµ
PD\ FRPH IURP D GHYHORSLQJ RU WUDQVLWLRQ HFRQRP\
%H\RQG LWV UROH DV D FRPPXQLFDWLRQV QHWZRUN RI 
QHWZRUNV WKH ,QWHUQHW KDV HVWDEOLVKHG LWVHOI  DV DQ
LQQRYDWLRQ SODWIRUP SUHFLVHO\ EHFDXVH RI  LWV RSHQ
DQG DFFHVVLEOH QDWXUH :KLOH GHOLEHUDWLQJ RQ WKH
IXWXUH RI  ,QWHUQHW JRYHUQDQFH *RYHUQPHQWV VKRXOG
consider whether any proposed policy enhances these
fundamental characteristics or contributes to their
GHWHULRUDWLRQ
7KH EHVW ZD\ WR KDQGOH WKLV WDVN LV WR HVWDEOLVK RQH
or several referential principles that would serve as
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D TXDOLI\LQJ WHVW IRU SROLF\ SURSRVDOV LQ SDUWLFXODU
whether there is any intent to codify policy into
UHJXODWLRQ7KLVFKDSWHUSURSRVHVWKHVRFDOOHGOD\HUV
SULQFLSOH DV D SROLF\ UHIHUHQFH 7KH OD\HUV SULQFLSOH
UHTXLUHVWKDW,QWHUQHWJRYHUQDQFHSROLF\DQGUHJXODWLRQ
DYRLGLQWHUIHULQJZLWKDQGFKDQJLQJWKHOD\HUHGQDWXUH
RI  WKH ,QWHUQHW DUFKLWHFWXUH 7KLV SULQFLSOH FDQ EH
GHFRPSRVHGLQWRWZRDUJXPHQWVWKHSULQFLSOHRI OD\HU
separation and the principle of minimization of layer
FURVVLQJ
The principle of layer separation states that the
VHSDUDWLRQ EHWZHHQ ,QWHUQHW OD\HUV DV GHVLJQHG LQ
WKH ,QWHUQHW V EDVLF WHFKQRORJLFDO DUFKLWHFWXUH PXVW
EH PDLQWDLQHG 7KLV PHDQV WKDW SROLF\ RU UHJXODWLRQ
WKDW ZRXOG UHTXLUH D SDUWLFXODU OD\HU RI  WKH ,QWHUQHW
WR GLIIHUHQWLDWH WKH KDQGOLQJ RI  GDWD RQ WKH EDVLV RI 
information available only at another layer should be
GLVDOORZHG7KHSULQFLSOHRI PLQLPL]LQJOD\HUFURVVLQJ
VWDWHV WKDW JRYHUQLQJ DXWKRULWLHV SULPDULO\ GHYHORS
policy for a particular layer to be implemented precisely
DWWKDWVDPHOD\HU+RZHYHUDVWKLVPD\QRWDOZD\VEH
IHDVLEOH SROLF\PDNHUV VKRXOG PLQLPL]H WKH GLVWDQFH
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between the layer at which policy aims to produce an
HIIHFWDQGWKHOD\HUGLUHFWO\WDUJHWHGE\WKHSROLF\:KLOH
WKHOD\HUVSULQFLSOHPD\EHVXIÀFLHQWWRSURYLGHDSROLF\
FKHFN LQ PRVW FDVHV ,QWHUQHW JRYHUQDQFH DXWKRULWLHV
VKRXOGFRQVLGHUSROLF\SURSRVDOVE\UHIHUHQFLQJWKHP
to the other complementary Internet principles listed
DERYH
7KH:6,6GHEDWHRQ,QWHUQHWJRYHUQDQFHZDVDVVLJQHG
WR WKH :RUNLQJ *URXS RQ ,QWHUQHW *RYHUQDQFH
:*,* DQGFRQWLQXHVDIWHUWKH:6,6ZLWKWKHZRUN
RI WKH,QWHUQHW*RYHUQDQFH)RUXP ,*) 7KH:*,*
VXFFHHGHG LQ PDLQVWUHDPLQJ WKH ,QWHUQHW JRYHUQDQFH
GHEDWH DQG HVWDEOLVKHG VROLG JXLGHOLQHV IRU WKH
FRQWLQXDWLRQRI WKLVSURFHVVE\WKH,*):KLOHPXFK
KDV EHHQ DFFRPSOLVKHG LW LV \HW WR EH VHHQ ZKHWKHU
WKH SURFHVV ZLOO VXFFHHG LQ HVWDEOLVKLQJ FRQYHUJHQFH
EHWZHHQ WKH WHFKQRORJLFDO DQG SROLWLFDO FRPPXQLWLHV
in order to establish a common set of principles
IRU JRYHUQDQFH WKDW WDNHV LQWR DFFRXQW SROLWLFDO DQG
VRFLDO QHHGV ZKLOH DW WKH VDPH WLPH SUHVHUYLQJ WKH
WHFKQRORJLFDO DGYDQWDJHV RI  WKH ,QWHUQHW DV ERWK DQ
RSHQGDWDQHWZRUNDQGDQLQQRYDWLRQSODWIRUP

8. Laws and Contracts in an E-Commerce Environment
0RVW OHJDO V\VWHPV KDYH GHYHORSHG RYHU PDQ\ \HDUV
DQGFRPSULVHDP\ULDGRI ODZVDQGUHJXODWLRQVDVZHOO
DVMXGLFLDOGHFLVLRQPDNLQJ:KLOHODZVDQGUHJXODWLRQV
UDUHO\H[SUHVVO\UHTXLUHWKHXVHRI SDSHUWKH\RIWHQXVH
WHUPLQRORJ\WKDWVHHPVWRSUHVXPHWKHXVHRI SDSHU
DQGRWKHUSK\VLFDODFWV&RQFHUQVKDGEHHQH[SUHVVHG
WKDW H[LVWLQJ SDSHUEDVHG OHJDO V\VWHPV PLJKW EH
XQDEOH WR DFFRPPRGDWH HFRPPHUFH DQG FRXOG OHDG
WR XQFHUWDLQW\ ZKLFK ZRXOG KDPSHU JOREDO HOHFWURQLF
WUDGH$VDFRQVHTXHQFHZKHQRUJDQL]DWLRQVVKLIWIURP
SDSHUEDVHG FRPPXQLFDWLRQ WHFKQLTXHV WR HOHFWURQLF
PHWKRGVWKHUHLVRIWHQXQFHUWDLQW\DERXWKRZH[LVWLQJ
ODZV ZLOO WUHDW GDWD PHVVDJHV LQ WHUPV RI  YDOLGLW\
HQIRUFHDELOLW\ DQG DGPLVVLELOLW\ $OWKRXJK WKHUH LV D
JHQHUDOFRQVHQVXVWKDWHFRPPHUFHLVQRWWDNLQJSODFH
ZLWKLQ D OHJDO YDFXXP IRU ZKLFK D WRWDOO\ QHZ OHJDO
IUDPHZRUNQHHGVWREHFUHDWHGLWLVDOVRDFNQRZOHGJHG
WKDW WKHUH LV D QHHG WR DGDSW WKH H[LVWLQJ ODZV DQG
UHJXODWLRQV WR DFFRPPRGDWH HOHFWURQLF FRPPHUFH
0DQ\ *RYHUQPHQWV KDYH DPHQGHG RU VXSSOHPHQWHG
H[LVWLQJ ODZV LQ RUGHU WR LQFUHDVH OHJDO FHUWDLQW\ DQG
ERRVWWKHWUXVWRI ERWKEXVLQHVVDQGFRQVXPHUVLQH
FRPPHUFH

7KLV FKDSWHU H[DPLQHV WKH OHJDO QDWXUH RI 
FRPPXQLFDWLRQV DQG GDWD PHVVDJHV LQ HOHFWURQLF
FRPPHUFH &RQVLGHUDEOH LQWHUQDWLRQDO KDUPRQL]DWLRQ
KDV EHHQ DFKLHYHG LQ WKLV ÀHOG EDVHG RQ D VHULHV RI 
initiatives by the United Nations Commission on
,QWHUQDWLRQDO 7UDGH /DZ 81&,75$/  7KH PRVW
VLJQLÀFDQW RI  WKHVH ZDV WKH DGRSWLRQ RI  WKH 8QLWHG
Nations Convention on the Use of Electronic
&RPPXQLFDWLRQV LQ ,QWHUQDWLRQDO &RQWUDFWV ZKLFK
ZDV IRUPDOO\ DGRSWHG E\ WKH *HQHUDO $VVHPEO\ LQ
1RYHPEHUDQGRSHQHGIRUVLJQDWXUHLQ-DQXDU\

The provisions of that Convention address three main
WRSLFVZKLFKFRPSULVHWKHIRFXVRI WKHFKDSWHUOHJDO
YDOLGLW\IRUPUHTXLUHPHQWVDQGUHJXODWLQJWKHFRQWUDFW
FUHDWLRQSURFHVV
$ IXQGDPHQWDO OHJDO FRQFHUQ WKDW D SHUVRQ ZLOO KDYH
ZKHQ FRPPXQLFDWLQJ HOHFWURQLFDOO\ LV ZLOO VXFK
FRPPXQLFDWLRQV EH FRQVLGHUHG YDOLG" /HJDO YDOLGLW\
FRQFHUQV DULVH IURP D QXPEHU RI  GLIIHUHQW VRXUFHV
)LUVWLWPD\VLPSO\EHDQLVVXHLQWHUPVRI WKHWUDGLQJ
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SDUWQHUWRZKRPDPHVVDJHLVEHLQJVHQWZLOOWKHSDUW\
DFFHSW P\ HOHFWURQLF PHVVDJH DQG DFW RQ LW" 6HFRQG
there will be concerns as to whether communications
WKDW SDVV EHWZHHQ WUDGLQJ SDUWQHUV EXW ZKLFK DUH
DOVRUHTXLUHGWREHPDGHE\ODZVXFKDVWD[LQYRLFHV
will be an acceptable record for the public authority
ZLWK UHVSRQVLELOLW\ IRU UHJXODWRU\ VXSHUYLVLRQ 7KLUG
communications that are made directly with public
DXWKRULWLHV QDPHO\ HJRYHUQPHQW DSSOLFDWLRQV UDLVH
LVVXHVFRQFHUQLQJWKHSRVVLELOLW\DQGYDOLGLW\RI VHQGLQJ
VXFKFRPPXQLFDWLRQVHOHFWURQLFDOO\)RXUWKWKHUHLVWKH
need for electronic communications to be acceptable in
DFRXUWRI ODZLQWKHHYHQWRI DGLVSXWHDULVLQJEHWZHHQ
WUDGLQJ SDUWQHUV RU D FODLP EHLQJ PDGH E\ D WKLUG
SDUW\ DIIHFWHG E\ WKH HOHFWURQLF FRPPXQLFDWLRQ 7KH
&RQYHQWLRQLVGHVLJQHGWRFRQWULEXWHWRWKHUHVROXWLRQ
RI DOORI WKHVHGLIIHUHQWYDOLGLW\FRQFHUQV

DUH DFFHSWDEOH 7KH 81&,75$/ 0RGHO /DZ RQ
(OHFWURQLF &RPPHUFH LQ  DQG WKH VXEVHTXHQW
0RGHO /DZ RQ (OHFWURQLF 6LJQDWXUHV DGGUHVV VXFK
IRUP UHTXLUHPHQWV LQ FRQVLGHUDEOH GHWDLO 7KHVH DUH
UHSOLFDWHGLQZKROHRUSDUWLQWKH&RQYHQWLRQ

/HJDO V\VWHPV DERXQG ZLWK WHUPV DQG SKUDVHV WKDW
ZKLOH QRW H[SUHVVO\ H[FOXGLQJ WKH XVH RI  HOHFWURQLF
FRPPXQLFDWLRQV ZHUH FOHDUO\ XVHG LQ UHIHUHQFH WR
SK\VLFDO GRFXPHQWV DQG SURFHVVHV VXFK WKDW OHJDO
uncertainties exist as to whether electronic alternatives

)LQDOO\VRPHSROLF\UHFRPPHQGDWLRQVDUHPDGHZKLFK
FRQVWLWXWHDFKHFNOLVWRI LVVXHVIRUGHYHORSLQJFRXQWULHV
WRFRQVLGHUZKHQHPEDUNLQJRQODZUHIRUPGHVLJQHG
WRIDFLOLWDWHHOHFWURQLFFRPPHUFH

*HQHUDOO\PRVWHOHFWURQLFFRPPHUFHOHJLVODWLRQOHDYHV
LQ SODFH XQGHUO\LQJ FRQWUDFW ODZ RQ VXFK LVVXHV DV
FRQWUDFWIRUPDWLRQHQIRUFHDELOLW\WHUPVDQGUHPHGLHV
7KHUH DUH D IHZ LQVWDQFHV KRZHYHU ZKHUH WKHUH KDV
EHHQVXSSOHPHQWDWLRQRI WKDWODZVSHFLÀFDOO\LQDUHDV
ZKHUHWKHUHLVDSHUFHLYHGQHHGWRGHDOZLWKWKHXQLTXH
DVSHFWVRI HOHFWURQLFFRPPHUFHVSHFLÀFDOO\WKHSURFHVV
RI  FRPPXQLFDWLQJ VHQGLQJ DQG UHFHLYLQJ PHVVDJHV
The Convention sets out rules for this communication
SURFHVV WKXV SURYLGLQJ VRPH FHUWDLQW\ IRU WUDGLQJ
SDUWQHUV
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Chapter 1
ICT INDICATORS FOR DEVELOPMENT:
TRENDS AND IMPACT
this export sector increased from 4 per cent in 1995
to 20 per cent in 2003, with the highest growth since
2000.

A. Introduction
In 2005, the Internet and its applications continued to
penetrate societies and economies around the globe.
Mobile communications continued their steep growth
in developing countries, which are now far ahead of
developed countries in terms of absolute number of
subscribers. Mobile phones also continue to be the
only ICT indicator where developing countries have
surpassed developed countries. Despite this growth,
penetration rates in many developing countries remain
low, especially among least developed countries (LDCs).
7KH,QWHUQHWXVHUV·FXUYHFRQWLQXHVWRÁDWWHQLQPRVW
developed countries; at the same time, broadband is
experiencing an unprecedented growth in rich countries,
providing them with unexpected opportunities for
HFRQRPLFJURZWKDQGMREFUHDWLRQ7KLVÁLHVLQWKHIDFH
of reality in many developing countries, where SMEs
depend on slow, low-quality connections unsuitable
for most e-business applications.

Central to the debate on ICT for development is the
availability of evidence on the impact of ICTs on
productivity and growth in developing countries. While
an increasing amount of research has become available,
showcasing a positive impact in developed countries,
limited research on developing countries indicates that
those countries that have reached a certain level of ICT
XSWDNHEHQHÀWPRVWIURPWKHQHZWHFKQRORJLHV
These issues and others will be examined in this chapter
of the report. It provides an overview of trends and
indicators on the use of ICTs by different actors in
society and the economy, as well as its impact on
development, growth and trade. As in previous issues
of the Information Economy Report, section B will
ÀUVW SUHVHQW EDVLF DFFHVV DQG XVH LQGLFDWRUV VXFK DV
Internet users and mobile phone subscribers, as well
as the scope and development of e-commerce and
other e-business applications. In addition to presenting
WUHQGVIDFWVDQGÀJXUHVLWZLOOH[DPLQHKRZVSHFLÀF
ICTs can impact and have impacted on enterprises in
developing countries, in particular with regard to the
growth of broadband availability and use.

The increasing availability of comparable data on
the use of ICTs in developing countries permits a
more informed discussion on the evolution of the
information economy in those countries. Enterprises
in developing countries are increasingly conducting
HFRPPHUFH EXW DYDLODEOH GDWD GR QRW FRQÀUP WKH
developed country trend that online purchases are
more frequent than online sales. For example, about
28 per cent of enterprises in Qatar effect online
purchases and almost 35 per cent effect online sales;
this is also the case in Argentina, China and Romania.
In terms of using ICT for e-business, the use of
intranets and extranets remains low in comparison
with developed countries.

Section C will take the reader from the individual
DQGÀUPOHYHOWUHQGVDQGDQDO\VHVWRWKHVHFWRUDODQG
industry levels. It will focus on the ICT industry sector,
presenting available data on people employed by the
sector, as well as its value-added contribution to the
economy.
In section D, the focus will shift to ICTs and
international trade. Last year’s Information Economy
Report examined the evolution of international trade
in ICT goods. This year we will look at how ICTs have
impacted on services trade, in particular in developing
FRXQWULHV 7KH VHFWLRQ ZLOO ÀUVW SUHVHQW PDMRU WUDGH
ÁRZVDQGPDUNHWVPRVWG\QDPLFVHFWRUVDQGGLIIHUHQW
modes of providing ICT-enabled services, including
through offshoring. Then the reader’s attention will

Trade in ICT-enabled services has experienced aboveDYHUDJH JURZWK UDWHV GXULQJ WKH SDVW ÀYH \HDUV WKXV
creating new export opportunities for developing
countries. For example, as this chapter will show,
between 1995 and 2004, computer and information
services exports grew six times faster than total
services exports. The share of developing countries in
1

2
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be drawn to a broader analysis of ICT-related services
WUDGH XVLQJ IRUHLJQ DIÀOLDWHV· LQZDUG DQG RXWZDUG
ÁRZV,WZLOOÀQLVKZLWKDVQDSVKRWRI FRPSXWHUDQG
information services, one of the most rapidly growing
services export sectors, and present relevant WTO
commitments.
Section E will discuss approaches to measuring the
LPSDFWRI ,&7VRQSURGXFWLYLW\DQGJURZWK,WZLOOÀUVW
VXPPDUL]HWKHODWHVWUHVHDUFKÀQGLQJVLQWKLVDUHDDQG
then present the results from recent UNCTAD work
on measuring the impact of ICTs on GDP growth in
developing countries.
$V XVXDO WKH FKDSWHU·V VFRSH LV GHÀQHG E\ WKH
availability of comparable statistical data. The data
presented are based on sources that include the ITU
for ICT access indicators, UNCTAD for ICT use data
on enterprises and on the ICT sector for developing
countries, the OECD and Eurostat for enterprise data
for their members, and the IMF and UNCTAD for
data on international trade in services and foreign
DIÀOLDWHVDOHVUHVSHFWLYHO\

The availability of data from developing countries
is increasing gradually. In the past few years, the
international community has made a major effort
to raise awareness among developing country
policymakers so that they include ICT measurement
in their national ICT policy agenda; this effort is now
starting to bear fruit. The Partnership on Measuring
ICT for Development, which was launched during
UNCAD XI in 2004, and which comprises 11
international organizations, continues to play a critical
role in this process. Box 1.1 describes recent activities
in which the Partnership has engaged and its role in the
WSIS follow-up process.

B. ICT access and use by
individuals, households and
enterprises
This section looks at the latest available data on selected
indicators of ICT access and use, which are part of the
list of core indicators agreed upon under the aegis of

Box 1.1
Partnership on Measuring ICT for Development: Entering phase II
,&7SROLF\PDNLQJUHVHDUFKDQGDQDO\VLVDVZHOODVVWUDWHJLFHEXVLQHVVGHFLVLRQPDNLQJEHQH¿WVFRQVLGHUDEO\IURPUHOLDEOHDQGFRPSDUDEOHVWDWLVWLFDOGDWDRQ,&7DFFHVVXVHDQGLPSDFW6LQFHWKHPHPEHUVRIWKH3DUWQHUVKLSRQ0HDVXULQJ,&7IRU'HYHORSPHQWZKLFK
LQFOXGHWKH,78WKH2(&'81&7$'WKH81(6&2,QVWLWXWHIRU6WDWLVWLFVWKH81,&77DVN)RUFHWKH:RUOG%DQNWKH815HJLRQDO&RPPLVVLRQV (&$(&/$&(6&$3DQG(6&:$ DQG(XURVWDWKDYHDFWLYHO\SURPRWHGWKHSURGXFWLRQRI,&7VWDWLVWLFVLQGHYHORSLQJFRXQWULHV
'XULQJWKH¿UVWSKDVHRIWKH3DUWQHUVKLS -XQH±'HFHPEHU DQXPEHURIDFWLYLWLHVZHUHFDUULHGRXWWRFUHDWHDZDUHQHVVDPRQJ
SROLF\PDNHUVDERXWWKHLPSRUWDQFHRI,&7VWDWLVWLFDOLQGLFDWRUVWRWDNHVWRFNJOREDOO\RQWKHVWDWXVTXRRIGDWDDYDLODELOLW\DQGWRGHYHORSD
VHWRIFRUH,&7LQGLFDWRUVWKDWFRXOGEHFROOHFWHGE\DOOFRXQWULHV
7KH:RUOG6XPPLWRQWKH,QIRUPDWLRQ6RFLHW\ :6,6 DQGLWVWZRSKDVHV *HQHYDDQG7XQLV SURYLGHGDQLGHDOIUDPHZRUN
IRUSURPRWLQJVXFKDFWLYLWLHVDQGUHDFKLQJRXWWRWKH,&7SROLF\FRPPXQLW\7KH,(5SUHVHQWHGLQGHWDLOWKHREMHFWLYHVDFWLYLWLHVDQG
DFKLHYHPHQWVRIWKH3DUWQHUVKLSGXULQJLWVLQLWLDOSKDVH,WFXOPLQDWHGLQ:6,67XQLV 1RYHPEHU ZKHUHWKH3DUWQHUVKLSRUJDQL]HGD
SDUDOOHOHYHQWRQ³0HDVXULQJWKH,QIRUPDWLRQ6RFLHW\´$WWKDWHYHQWWKHVHWRIFRUHVWDWLVWLFDOLQGLFDWRUVIRUWKHLQIRUPDWLRQVRFLHW\DJUHHG
XSRQLQ*HQHYDDWDJOREDO:6,67KHPDWLF0HHWLQJLQ)HEUXDU\ZDVODXQFKHGWKURXJKWKHSXEOLFDWLRQ³&RUH,&7,QGLFDWRUV´$WWKH
LQYLWDWLRQRIWKH6XPPLWRUJDQL]HUVWKHRXWFRPHRIWKHHYHQWZDVUHSRUWHGWRWKH:6,63OHQDU\RQ1RYHPEHU
$VDUHVXOWRIWKHZRUNRIWKH3DUWQHUVKLSWKH¿QDO:6,6RXWFRPHGRFXPHQWVSURPLQHQWO\IHDWXUHWKHLVVXHRILQGLFDWRUV7KH:6,67XQLV
$JHQGDIRUWKH,QIRUPDWLRQ6RFLHW\FDOOVIRUSHULRGLFHYDOXDWLRQEDVHGRQDSSURSULDWHLQGLFDWRUVDQGEHQFKPDUNLQJDQGXVLQJDQDJUHHG
PHWKRGRORJ\LQFOXGLQJWKDWGHYHORSHGE\WKH3DUWQHUVKLSRQ0HDVXULQJ,&7IRU'HYHORSPHQW,WIXUWKHUPRUHLQYLWHVWKHLQWHUQDWLRQDOFRPPXQLW\WRVWUHQJWKHQWKH,&7UHODWHGVWDWLVWLFDOFDSDFLW\RIGHYHORSLQJFRXQWULHVZKLFKLVDOVRDNH\REMHFWLYHRIWKH3DUWQHUVKLS
1RZWKDWWKH3DUWQHUVKLSKDVHQWHUHGLWVVHFRQGSKDVH -DQXDU\±'HFHPEHU LWVPDLQIRFXVLVRQHQKDQFLQJFDSDFLWLHVLQ
GHYHORSLQJFRXQWULHVWRSURGXFHFRPSDUDEOH,&7VWDWLVWLFV7RWKDWHQGPHPEHUVRIWKH3DUWQHUVKLSHQJDJHLQYDULRXVWHFKQLFDODVVLVWDQFH
DFWLYLWLHVVXFKDVDGYLVRU\PLVVLRQVGHYHORSPHQWDQGGHOLYHU\RIWUDLQLQJDQGWKHRUJDQL]DWLRQRIPRUHIRFXVHGZRUNVKRSVWRH[FKDQJH
EHVWSUDFWLFHDQGDGYDQFH,&7PHDVXUHPHQWDWWKHUHJLRQDODQGQDWLRQDOOHYHOV7KH3DUWQHUVKLSFRQWLQXHVLWVZRUNRQPHWKRGRORJ\DQGWKH
GHYHORSPHQWRIQHZFRUHLQGLFDWRUVLQDUHDVVXFKDVHGXFDWLRQDQGJRYHUQPHQW
For further information, see http://measuring-ict.unctad.org.
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Box 1.2
Comparability of enterprise data from developing countries
:KHQHYHUSRVVLEOHWKHHQWHUSULVHGDWDIURPQDWLRQDOVXUYH\VSUHVHQWHGLQWKLVFKDSWHUKDYHEHHQDGMXVWHGWRH[FOXGHPLFURHQWHUSULVHV
DQG HQVXUH WKDW WKHLU VHFWRUDO FRPSRVLWLRQ URXJKO\ UHSUHVHQWV WKH HFRQRPLF ZHLJKW RI HDFK VHFWRU %XW WKH ODFN RI VWDQGDUGL]DWLRQ DQG
FRPSDUDELOLW\RIPRVWQDWLRQDOVXUYH\VLQGHYHORSLQJFRXQWULHVLVVWLOODSUREOHPDWLFLVVXHLQPHDVXULQJZRUOGZLGH,&7WUHQGV$OVRLQPDQ\
GHYHORSLQJFRXQWULHVVPDOOVFDOHDJULFXOWXUHDQGWKHLQIRUPDOVHFWRUDFFRXQWIRUDODUJHSDUWRIWKHHFRQRP\DQGPLJKWQRWEHUHÀHFWHGLQ
WKHVXUYH\V&RQVHTXHQWO\VXUYH\VIURPGHYHORSLQJFRXQWULHVDOVRWHQGWRFRQWDLQOHVVLQIRUPDWLRQDERXWWKHRYHUDOOHFRQRPLFLPSRUWDQFH
RILQIRUPDWLRQWHFKQRORJLHVWKDQVXUYH\VIURPGHYHORSHGFRXQWULHV7KLVLQWXUQUHQGHUVFRPSDULVRQVEHWZHHQGHYHORSLQJDQGGHYHORSHG
FRXQWULHVPRUHGLI¿FXOW
$QRWKHUFRPSDUDELOLW\LVVXHRFFXUVZLWKUHVSHFWWRWKHLQGLFDWRUVRQWKHDFWLYLWLHVFDUULHGRXWRQWKH,QWHUQHWE\HQWHUSULVHV0HDVXUHGDVD
SURSRUWLRQRIWKHHQWHUSULVHVZLWK,QWHUQHWDFFHVVVRPHRIWKHVHLQGLFDWRUVFDQEHKLJKHULQGHYHORSLQJFRXQWULHVWKDQLQGHYHORSHGFRXQWULHVWKLVPLJKWVHHPFRXQWHULQWXLWLYH+RZHYHULWFRXOGEHEHFDXVHLQOHVVGHYHORSHGHFRQRPLHV,QWHUQHWDFFHVVLWVHOIDOUHDG\FUHDWHV
DVHOHFWLRQELDVLQIDYRXURIHQWHUSULVHVZLWKDSDUWLFXODUDI¿QLW\IRU,&7DQGHEXVLQHVVXVHZKLOHLQPRUHGHYHORSHGHFRQRPLHV,QWHUQHW
DFFHVVWHQGVWREHPRUHXQLYHUVDO)RUWKDWUHDVRQHFRPPHUFHDQGHEXVLQHVVXVDJHLQGLFDWRUVDUHSUHVHQWHGKHUHERWKDVDVKDUHRI
HQWHUSULVHVZLWK,QWHUQHWDFFHVVDQGDVDVKDUHRIDOOHQWHUSULVHVVXUYH\HG
7DEOHLQWKHVWDWLVWLFDODQQH[VKRZVWKHPRVWUHFHQWGDWDRQ,&7XVHLQEXVLQHVVHVUHFHLYHGIURPVHOHFWHGGHYHORSLQJFRXQWULHVZKLFK
KDYHEHHQXVHGLQVHYHUDVORIWKHFKDUWVDQGWDEOHVRI&KDSWHU6RPHRIWKH¿JXUHVUHÀHFWVDPSOHVXUYH\UHVXOWVRQO\DQGQRWWKHZKROH
WDUJHWSRSXODWLRQ6HYHUDOVXUYH\VDOVRFRYHUHGHQWHUSULVHVZLWKHPSOR\HHVEXWGDWDRQWKHVHHQWHUSULVHVDUHQRWLQFOXGHGLQWDEOH
7KHPHWDGDWDRQWKHGLIIHUHQWFRXQWU\VXUYH\VDUHFRQWDLQHGLQWKHQRWHVWRWDEOH

the Partnership on Measuring ICT for Development
(see box 1.1). It will highlight trends in these indicators,
which serve for the basic evaluation of the level of
connectivity of individuals, households and enterprises
in developing countries, as well as determine the use
made of ICTs. This general picture of the status of
ICT access and use in developed and developing
countries is based on data from national statistical
RIÀFHVDQGRWKHUUHOHYDQWVRXUFHVLQFOXGLQJWKH,78
the OECD, Eurostat and UNCTAD. Enterprise data
from developing countries should be interpreted with
caution (see box 1.2).

Chart 1.1
Mobile phone subscribers
by level of development

1. Mobile phones
Mobile phones are the only ICT in which developing
countries have surpassed developed countries in terms
of users (see table 1.1). Furthermore, mobile phones
have economic importance for many users in developing
countries, as they are enablers of business, in particular
for micro-entrepreneurs. The relevance of mobile
phones to small businesses in developing countries was
examined in last year’s Report (UNCTAD, 2005). The
HFRQRPLFEHQHÀWVRI PRELOHSKRQHXVHDUHDIDFWRURI 
the growth in the number of mobile phone subscribers
in developing countries. The evolution and the growing
share of developing economies in the worldwide
mobile market can be seen in chart 1.1. Tables 1.14

Source:81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLcation Indicators Database, 2006.

and 1.15 in the statistical annex show mobile phone
VXEVFULEHUVDQGSHQHWUDWLRQÀJXUHVE\FRXQWU\
Trends from recent years continued during 2005:
v While developing Asia has the largest number
of new subscribers from 2004 to 2005, African
countries present the highest growth (see

INFORMATION ECONOMY REPORT 2006

Latin America and the Caribbean

22 325 131



12.0

76.7

39 451 949







20.1








521 231 021



10.2
34.2





605 557 394

1 166 240 364

2002





9.4

21.0

% change
2001–2002

67 861 597









680 373 258









666 179 919

1 414 414 774

2003

83.5









31.5



14.1

10.6



11.0

24.3

% change
2003–2004

124 549 606









894 661 980









739 337 908

1 758 549 494

2004

INFORMATION ECONOMY REPORT 2006

6.7

South-East Europe and CIS



77.2



32.3



11.9





72.5







28.7

4.2



64.2
10.5









9.4

19.8

% change
2002–2003

Source: 81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH

1.6

Oceania

11.0



18.4

8.1



$IULFD



8.0

Developing economies

Asia



Latin America and the Caribbean





Oceania



North America



8.0
8.8





Asia

Europe

63.1

18.7

8.8

58.0

19.5

15.6

2002

Developed economies

% change
2001–2002

World

2001

84.0

21.8

2.4
20.6



26.0

48.0

29.7





10.2



10.3

22.9

% change
2003–2004



14.2



13.6









69.0

22.4

2003

37.9







8.6

17.6

49.9









29.5



10.6

60.0
81.4





8.9

22.0

% change
2004–2005

49.6









31.3



11.6





9.5

23.5

% change
2004–2005





76.2

27.5

2004

Table 1.2 – Mobile phone penetration by region and level of development

72.0



24.8





30.5

12.8

12.8





10.0

21.3

% change
2002–2003

Source: 81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH

South-East Europe and CIS





Asia

Oceania





$IULFD



388 336 523

Developing economies



North America

Oceania





Europe

553 458 217

Developed economies

Asia

964 119 871

World

2001

Table 1.1 – Mobile phone subscribers by region and level of development

56.8

4.6

41.8

22.1

14.1

22.8









83.0

33.6

2005

186 308 159









1 174 964 724



221 828 884





809 906 208

2 171 179 091

2005

4
CHAPTER 1 ICT INDICATORS FOR DEVELOPMENT: TRENDS AND IMPACT

CHAPTER 1 ,&7,1',&$7256)25'(9(/230(1775(1'6$1',03$&7

table 1.1) as a group, departing from a low
base, followed by South-East Europe and CIS
countries.1
v Among African countries, South Africa,
Nigeria, Egypt and Morocco continue to be
the leaders in terms of the region’s number of
subscribers.
v The penetration rate in developing economies
continues to be well below that of developed
countries (table 1.2). In some developed
countries, the penetration rate is over 100 per
cent, while in several dozen developing countries
it is under 10 per cent. However, the gap in terms
of mobile phone penetration has diminished
over time between developed and developing
countries.
In 2005, the worldwide number of mobile phone
subscribers passed the 2 billion mark, with Asia
accounting for more than 40 per cent of them.
Private research estimates that by the end of 2006, the
number of global mobile phone subscribers will be
approximately 2.6 billion.2 In developed countries the
growth in the mobile phone industry will come from
the increased offer and use of innovative services,
from SMS and roaming to Internet access and music
downloads. For example, it is expected that more than
one third of Europeans will have Internet-enabled
phones by 2010 (Kelley and McCarthy, 2006), although
more than three quarters of Europeans that currently
have mobile phones with Internet access do not use
them for that purpose. There are, however, encouraging
signs of potential growth, such as the fact that mobile
phones accounted for 40 per cent of business-toconsumer (B2C) music downloads in 2005 worldwide,
led by Europe and Asia (IFPI, 2006).3
Schemes to make mobile telephony more affordable
account for much of the growth in developing
countries. For example, in 2004 almost 88 per cent
of mobile subscribers in Africa used pre-paid services
that were tailored to low-income markets (ITU, 2006).
The growth of mobile telephony in Asia is due to
a highly competitive market, which has led to lower
prices for calls and mobile devices (handsets). In
fact, enhanced competition positively affects mobile
teledensity in developing countries in general (World
Bank, 2006).
Mobile connectivity sidesteps some important obstacles
to other types of connectivity, but most notably to the
GHSOR\PHQW RI  À[HGOLQH LQIUDVWUXFWXUH ZKLFK FDQ



be hampered by, among other things, cost and the
remoteness of certain areas. In Africa, mobile phones
have proved so successful that in many cases they have
UHSODFHGÀ[HGOLQHV

2. Internet

Individual users
Between 2004 and 2005, the number of Internet users
worldwide, as well as Internet penetration, continued
to grow, as shown in tables 1.3 and 1.4.4 Tables 1.16
and 1.17 in the statistical annex show the number of
,QWHUQHW XVHUV DQG ,QWHUQHW SHQHWUDWLRQ ÀJXUHV E\
country. As is the case with mobile phones, previous
trends have continued:
L

L

L

L

Although developed economies have lost some
of their share of total Internet users, they still
account for more than half of Internet users
worldwide (see chart 1.2), more than a third of
whom are in the United States.
The digital divide between developed and
developing economies is maintained in terms of
Internet penetration. The average penetration
for developing economies is boosted by the
case of selected countries with exceptionally
high penetration, such as the Republic of Korea
or small islands. Approximately one third of
developing economies have a penetration rate
of less than 5 per cent.
The gender digital divide is apparent, but
more and better data are needed in order
to understand its magnitude, especially in
developing countries (see box 1.3).
In 2005, Asia accounted for nearly 40 per cent
of all Internet users, almost a third of whom
were in mainland China. In fact, China is
second only to the United States in terms of the
number of Internet users worldwide. Although
mainland China's penetration rate is only 8.6 per
cent, Macao (China) and Hong Kong (China)
have penetration rates of 36.9 per cent and
50.1 per cent, respectively. Taiwan Province of
China has the very high penetration rate of 58.1
per cent. But the regional leaders in terms of
penetration are the Republic of Korea (69.0 per
cent) and Japan (66.6 per cent). Central Asian
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Chart 1.2

L

Internet users
by level of development

L

Source:81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDtion Indicators Database, 2006.

countries have the lowest pene tration rates in
the region.
L

In 2005, Africa had the highest growth rates
in terms of numbers of Internet users, since
many countries start from very low levels, but
it has the lowest penetration rate after Oceania.
South Africa, Egypt and Nigeria account for
approximately 14 per cent of African users
each. South Africa and Egypt also have above
average penetration rates with respect to the
region.

In Europe, almost 59 per cent of Internet
users live in four Western European countries
(Germany, United Kingdom, Italy and France).5
The Russian Federation accounts for more than
60 per cent of users in SEECIS.
In Latin America and the Caribbean, Brazil and
Mexico accounted for over 60 per cent of Internet
users in 2005. Another 25 per cent of users were
located in Argentina, Chile, Colombia, Peru
and Venezuela, all in South America. However,
there were very high growth rates for Caribbean
island countries and Central America. In terms
of penetration, Caribbean islands also show
the highest rates in the region, and Brazil has
the highest penetration rate among the larger
countries, at 19.5 per cent. It should be noted
that a survey by the Brazilian Government
conducted in August and September 2005
reported that 24.4 per cent of the population
had accessed the Internet in the previous three
months, usually at work or at home (Brazilian
Internet Steering Committee, 2006).

Enterprise access to the Internet
Internet access by enterprises is nearly universal
in most developed countries (see table 1.5), with
penetration rates reaching almost 100 per cent among
large enterprises. Certain economic sectors are more
FRQQHFWHGWKDQRWKHUVSDUWLFXODUO\WKHÀQDQFLDOVHFWRU

Box 1.3
Gender and Internet use
0HQDUHPRUHOLNHO\WRXVHWKH,QWHUQHWWKDQZRPHQLQ2(&'FRXQWULHVZLWKWKHH[FHSWLRQRI)LQODQGDQGWKH8QLWHG6WDWHV 2(&'D 
,QWKH(8SHUFHQWRI(XURSHDQZRPHQUHJXODUO\XVHWKH,QWHUQHW DWOHDVWRQFHDZHHN DVRSSRVHGWRSHUFHQWRIPHQ1
:KLOHWKHUHDUHJDSVRIVLPLODUPDJQLWXGHLQ,QWHUQHWDFFHVVEHWZHHQPHQDQGZRPHQLQVRPHGHYHORSLQJFRXQWULHV IRUH[DPSOHSHUFHQW
LQ%UD]LO LQPRVWRIWKRVHFRXQWULHVWKHJDSVDUHPRUHVXEVWDQWLDOIRUH[DPSOHLQ'MLERXWL*XLQHD,QGLD1HSDODQG7XUNH\,WZRXOGDSSHDU
WKDWWKHORZHUWKHSHQHWUDWLRQRI,&7LQGHYHORSLQJFRXQWULHVWKHODUJHUWKHGLIIHUHQFHVLQJHQGHUDFFHVVZLWKZRPHQDWDGLVDGYDQWDJHEXW
WKHUHDUHVHYHUDOH[FHSWLRQV 2UELFRP )RUH[DPSOHWKH1HWKHUODQGVDQG0H[LFRERWKKDYHSHUFHQWRIIHPDOH,QWHUQHWXVHUV
EXWRYHUDOOSHQHWUDWLRQLQWKH1HWKHUODQGVLVSHUFHQWDVRSSRVHGWROHVVWKDQSHUFHQWLQ0H[LFR,QVXFKFDVHVWKHUHDUHFXOWXUDODQG
VRFLDOLQÀXHQFHVRQWKHDELOLW\RIZRPHQWRDFFHVV,&7IUHTXHQWO\FRXQWU\VSHFL¿FRQHVDQGSROLFLHVWRDGGUHVVWKHJHQGHUGLJLWDOGLYLGH
PXVWWDNHWKHVHLQÀXHQFHVLQWRFRQVLGHUDWLRQ
7KHDYDLODELOLW\RIGDWDRQLQGLYLGXDODFFHVVWRWKH,QWHUQHWGLVDJJUHJDWHGE\JHQGHULVYHU\OLPLWHG,WLVLPSRUWDQWWRLQFUHDVHWKHDYDLODELOLW\
DQGTXDOLW\RIGLVDJJUHJDWHGGDWDRQLQGLYLGXDODFFHVVWR,&7LQFOXGLQJWKH,QWHUQHWVLQFHVXFKGDWDFDQVHUYHWRDVVHVVSXEOLFDQGSULYDWH
HIIRUWVWREULGJHQDWLRQDOGLJLWDOGLYLGHVVXFKDVWKH5HSXEOLFRI.RUHD¶VKLJKHUHGXFDWLRQSURJUDPPHWRSURPRWHWKHSDUWLFLSDWLRQRIIHPDOHV
LQWKH,&7ZRUNIRUFH :RUOG%DQN ,QWKLVFRQQHFWLRQFKDSWHURIWKLV5HSRUWKLJKOLJKWVWKHQHHGIRUGLVDJJUHJDWHGGDWDE\JHQGHU
UHJLRQDQGDJHLQRUGHUWRHIIHFWLYHO\LQIRUPSURSRRU,&7SROLFLHVDQGSUDFWLFHV
1

,QGLYLGXDODFFHVVGDWDLVQRWDYDLODEOHIRU)UDQFH,UHODQG0DOWDDQG1RUZD\
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Table 1.5 Internet penetration and website ownership, by enterprises in
selected countries, 2004
Enterprises with 10 or more employees
Share of enterprises with a website

Share of enterprises
using the Internet

RIDOOHQWHUSULVHV

RIHQWHUSULVHVZLWK,QWHUQHWDFFHVV

Japan (2003)a





80.4

Denmark







Iceland (2003)







Finland







Belgium







Sweden



82.1



Brazil (2005)







Germany







Rep. of Korea







Canada





68.0

Austria







Argentinab





61.1



64.0



Ireland





64.8

Singapore (2005)







Morocco (2005)







Australia







Czech Republic







Netherlands







Switzerland (2002)

c

d

Italy



44.1



Greece







Spain (2003)







United Kingdom

86.6





Norway







Poland







Luxembourg (2003)







Hong Kong (2005)

84.8











France (2003)







Hungary







Portugal







Slovakia







Costa Rica







Macao (China) (2003)







Qatar (2005)

68.4





Russian Federationf

68.2

24.0



China (2005)g







Panama (2002) h



..

..

New Zealand (2001)

c

e

64.1





Andorra







Bulgaria

62.6





Philippines (2001)j

62.4

..

..

Cuba

60.0





Thailand (2005)

i
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Mexico (2003)







Romania







Moldovag



..

..

Kazakhstan (2005)



8.4



Belarus (2005)g



10.2



Ukraine (2003)g

28.0

..

..

Kyrgyzstan (2005)k



8.4



Cameroon (2005)



12.1



Chile (2003)



8.6

42.6

Azerbaijan (2005)



2.8



Paraguay (2002)b,h



..

..

g

Notes:
Enterprises with 100 or more employees.
b
6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\
c
(QWHUSULVHVZLWKRUPRUHHPSOR\HHV
d
:HEVLWHLQFOXGHVDSUHVHQFHRQDQRWKHUHQWLW\ VZHEVLWH
e
(QWHUSULVHVZLWKHPSOR\HHV
f
(QWHUSULVHVZLWKRUPRUHHPSOR\HHV
g
$EUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
h
3URYLVLRQDO¿JXUHV
i
Enterprises with 16 or more employees.
j
5HIHUVWRHVWDEOLVKPHQWVZLWKDYHUDJHWRWDOHPSOR\PHQWRIRUPRUH
k
2IHQWHUSULVHVZLWKFRPSXWHUV
Source:2(&'  81&7$'HEXVLQHVVGDWDEDVH  
a

wholesale trade and real estate, renting and business
services industries.6, 7 In the EU, overall Internet access
by enterprises with 10 or more employees is very high
at 91 per cent, with Scandinavian countries showing
the highest penetration rates (Finland with 98 per cent,
Denmark with 97 per cent and Sweden with 96 per
cent).8 Slovenia also has very high penetration at 96
per cent.
Internet access by enterprises in the developing
ZRUOG LV OHVV XQLIRUP UHÁHFWLQJ D YHU\ EURDG UDQJH
of Internet penetration rates. There is, however,
D SRVLWLYH FRUUHODWLRQ FRHIÀFLHQW RI   EHWZHHQ
Internet penetration and ownership of websites by
enterprises with Internet access.9 This suggests that
the level of ICT knowledge in the economy might
also be an important determinant of Internet use
by enterprises, since setting up a website demands
more than basic computer literacy. Even more, it
could matter that the characteristics of a country’s
economy and the structure of the enterprise sector
result in differing predispositions for Internet use by
enterprises. Enterprises involved in more knowledgeintensive production tend to have a greater demand for
Internet access and so do larger enterprises compared
ZLWKVPDOOHUÀUPV
Concerning the type or mode of Internet access,
there are substantial differences between developed

countries, with an ever-increasing share of broadband
connections, and developing countries, where dial-up
is still prevalent (see chart 1.3). The changing nature
of Internet modes of access is another dimension
of the international digital divide. Broadband access
deserves special attention for its potential to enable
more sophisticated e-business, positively impacting
RQFRPSHWLWLYHQHVVDQGSURGXFWLYLW\DWWKHÀUPOHYHO
this in turn having an impact on economic growth.
The next section will take a more detailed look at
this issue.

3.

Broadband spread and its potential

Access to the Internet via broadband is important for
the development of countries’ information societies.10
Apart from the speed, the main characteristics of
advanced broadband technologies that make them
so desirable for developing countries wishing
to advance technologically are that they are
HYHUSUHVHQW DOZD\V RQ ÁH[LEOH OHVV FRVWO\ DQG
more secure. Individuals are able to obtain more
services and a richer experience from the Internet,
with greater ease; enterprises are able to add value to
their online interactions with customers and suppliers
DQG PDNH WKHP PRUH HIÀFLHQW DQG *RYHUQPHQWV
are able to enhance the e-government experience
for their citizens. Some of the current broadband

INFORMATION ECONOMY REPORT 2006

10

CHAPTER 1 ICT INDICATORS FOR DEVELOPMENT: TRENDS AND IMPACT

Chart 1.3
Modes of Internet access by enterprises in selected developing
countries, 2005 or latest available year
Enterprises with 10 or more employees

Notes:
(1) Survey of the manufacturing sector only.
(2) Reference year 2004.
Source: UNCTAD e-business database, 2006

trends (tables 1.18 and 1.19 in the statistical annex show
data for selected countries on broadband subscribers
and penetration) are as follows:
v Broadband is increasingly available worldwide
(38 per cent of all Internet subscribers in 2004)
(ITU, 2006), although some countries and
regions have more affordable and thus more
rapidly growing broadband connections.
v In the OECD countries (most of which, but
QRWDOODUHFODVVLÀHGDVGHYHORSHG EURDGEDQG
subscribers increased by almost 15 per cent in
the last half of 2005 to 158 million. In terms
of broadband penetration, the leaders were
Iceland and the Republic of Korea, both with
more than 25 per cent penetration. At the other
end of the scale, Slovakia, Mexico, Turkey and
Greece have less than 3 per cent penetration
each.

v The United States has the largest total number
of broadband subscribers at 49 million, with
a penetration of 16.3 per cent. Although
broadband becomes more common and
continues to rapidly gain ground over dial-up
at the household level, the United States is still
lagging behind most of Western Europe and
some Asian countries (Lopez, 2006).
v All non-OECD developing economies for
which data on broadband are available have
been showing very low penetration rates, with
varying growth rates. The only exceptions are
in Asia. The Special Administrative Regions
of China (Hong Kong and Macao), as well as
Taiwan Province of China, have a relatively
small subscriber base but penetration rates
of 23.6 per cent, 14.8 per cent and 20.2 per
cent, respectively. This is the reverse of the
situation in mainland China, which had the
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largest number of broadband subscribers
among developing economies, but very low
penetration (2.9 per cent). The Republic of
Korea and Singapore continued to be outliers
in 2005, with 25.5 per cent and 15.4 per cent
penetration, respectively.
Growth in broadband access and penetration in recent
years (see chart 1.4), particularly in developed countries,
is due to competition and declining prices. In OECD
countries, for example, users paid on average $9.42 less
in 2004 than in 2002 for a 514 Kbp increase in their
DSL connection (OECD, 2005c). On the other hand,
the monthly charge for a broadband connection in
low-income countries can be more than 10 times that
of high-income and middle-income countries (World
Bank, 2006).11 It should be noted that the United States
is lagging slightly behind other developed countries
RZLQJ WR LQVXIÀFLHQW FRPSHWLWLRQ VLQFH FKRLFH RI 
local access to broadband is usually limited to a few
providers. Developed countries have also progressed
in terms of the available connection speed. While
WKHEDVLFEURDGEDQGLVGHÀQHGDVHTXDOWRRUJUHDWHU
than 256 Kbps, most countries already offer minimum
speeds of 512 Kbps. In France, Japan and Sweden,
premium DSL services at 10 Mbps or more are available
for residential users (OECD, 2005b).

Chart 1.4
Broadband penetration in selected
economies (%)

Source: ,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUVGDWDEDVH

11

Apart from market factors such as pricing, offers
and competition, broadband expansion depends on
the available infrastructure. In 2005, 62 per cent of
broadband Internet subscribers in OECD countries
used DSL, 31 per cent used Cable Modem and 7
per cent used other types of connection.12 In the
European Union, DSL represents 80 per cent of
all broadband subscriptions. The development of
broadband by building on pre-existing networks in
the EU15 has determined the prevalence of DSL. In
the new EU member countries, where there are lower
OHYHOV RI  3& DQG À[HGOLQH SHQHWUDWLRQ EURDGEDQG
development could build on other types of network,
such as cable, and even mobile or wireless.13 The latter
are particularly interesting for improving access in rural
areas, where they can make better economic sense.14
Previous infrastructure has also led to the prevalence
of cable in the United States (65 per cent of broadband
connections). Other broadband technologies are less
prevalent, with some country exceptions, such as
-DSDQZLWKDKLJKSURSRUWLRQRI ÀEUHWRWKHSUHPLVHV
)773  DQG 3HUVLDQ *XOI  FRXQWULHV ZLWK WKHLU ÀEUH
optic backbone.
In many developing countries, because of the lack of
economies of scale and infrastructure, the incentive to
expand broadband outside urban areas is diminished.
Wireless technology and satellites can help circumvent
the cost of infrastructure for remote or rural areas, or
for areas without a critical mass of users. Such is the
case of eChoupal in India (see box 1.4), which uses very
small aperture terminals (VSAT).15 VSAT satellites may
offer developing countries the possibility of increasing
the availability of bandwidth and reducing its cost
(UNCTAD, 2005). Some countries have no choice
but satellite, such as Uganda, which currently lacks
FRQQHFWLRQVWRVXEPDULQHÀEUHRSWLFFDEOHV\VWHPV16
Governments have an important role to play in improving
access to broadband through infrastructure and policy.
In the Republic of Korea, the Government’s vision of
development through the ICT sector and ICT-enabled
services is dependent on broadband deployment. The
European Union’s i2010 strategy focuses on promoting
broadband networks, which are considered crucial
for e-business, economic growth and employment. It
aims to reduce the digital divide between urban and
rural areas in Europe (27 per cent penetration among
households in densely populated areas as opposed
to 15 per cent in sparsely populated areas), including
through public funding grants to invest in broadband
infrastructure. For example, such funding was endorsed
for Latvia in 2006, with the aim of promoting economic
development of its rural areas.17
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Government policy can either encourage or be a
disincentive to competition, and thus have an impact
on availability and prices. For example, while the
Government of the Republic of Korea enforces
competition and encourages new entrants in the
telecommunications market, the United States has
allowed growing consolidation of the industry. The
result is that there is a wider choice and better offers
for customers in the Republic of Korea than there are
for United States customers.

cent do so (ECTA, 2006). Governments could take
measures to aggregate local demand, develop relevant
content and services, and enhance skills. In Spain, for
example, a Government observatory has suggested
that public policies to promote digital literacy, and the
inclusion of ICTs in education and administration,
should be a priority for encouraging the development
of broadband in that country (GAPTEL, 2004).

Enterprise access to broadband
Prominent researchers have warned that the United
States will lose its competitive edge in technology if
it does not come up with a national policy to promote
broadband uptake and competition.18 In response, at
the time of the drafting of this report, the United
States Senate had started hearings to review broadband
legislation (the Communications, Consumers’ Choice,
and Broadband Deployment Act of 2006), which
could increase competition in broadband services and
provide incentives to bring broadband to unserved
areas of the country.
Finally, Governments can promote not only supply of,
but also demand for, broadband. In Europe, although
62 per cent of rural households could subscribe to
broadband (the infrastructure is available), only 8 per

Some broadband trends among enterprises are
highlighted below:
v Enterprises in OECD countries are increasingly
adopting broadband platforms to connect to the
Internet, and affordable broadband connectivity
has been linked to the increased use of ICTs by
SMEs (OECD, 2004).
v In the EU, where 63 per cent of enterprises
have broadband access, there are prospects for
continued growth and broadband has had a
positive impact on certain economic activities,
particularly business process outsourcing.
Enterprise broadband connectivity grew

Chart 1.5
Enterprise broadband penetration in selected EU countries

Notes: 0LVVLQJFROXPQVUHÀHFWGDWDQRWDYDLODEOH
Source: Eurostat, 2006.
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VLJQLÀFDQWO\ IURPSHUFHQWLQWRSHU
cent in 2005), with the highest penetration in
Scandinavia (83 per cent in Sweden, 82 per cent
in Denmark and 81 per cent in Finland) and the
lowest penetration in Cyprus (40 per cent) (see
chart 1.5).
v As both an OECD country and a developing
economy, the Republic of Korea remains
an exceptional case in enterprise broadband
penetration. It was the leader among OECD
member States and worldwide, with 92 per cent
of enterprises having a broadband connection.
Singapore is the other exception, as broadband
Internet access among enterprises has overtaken
narrowband: 55 per cent for all enterprises,
with the percentage rising to 77 per cent for
enterprises with 10 or more employees (IDA,
2005).
v For other developing economies, Internet
modes of access other than broadband are
still the norm, in particular dial-up modems,
and there is still no clear picture regarding
the growth rate of broadband access among
enterprises.
While enterprises’ access to the Internet adds value by
improving their connectivity with suppliers and clients,
and making them available to a wider market, including
international markets, broadband increases the
capacity of enterprises to deliver through the Internet.
Corporate analysts estimate that broadband could
contribute hundreds of billions of dollars a year to
the GDP of developed countries in the next few years,
and liken it to water and electricity as “the next great
utility” (Whisler and Saksena, 2003). There is growing
recognition that broadband can help enterprises
PD[LPL]HWKHEHQHÀWVRI ,&7VDQGFRQGXFWHEXVLQHVV
(including optimizing internal business processes).
For example, a German study estimates that if in
the coming years broadband growth in Germany is
maintained at an annual rate between 15 and 25 per
cent, the deployment of new services and economic
activities could result in the creation of 265,000 jobs
and in GDP growth of up to 46 billion euros by 2010
(Fornefeld et al., 2006). Studies in the United Kingdom
indicate that enterprises that use broadband are more
likely to have multiple business links, and enterprises
with more links tend to have higher labour productivity
(Clayton and Goodridge, 2004).
A study in the United States indicates that broadband
clearly has a positive economic effect (Gillett et al.,



2006).19 Researchers linked broadband adoption at the
community level to quicker growth in employment, and
in the number of enterprises in IT-intensive sectors
and overall. However, they also acknowledge that more
study and better data are needed at the enterprise level in
order to measure the impact of broadband on business
and of ICT on national economic performance. Such
GDWD VKRXOG UHÁHFW QRW RQO\ WKH DYDLODELOLW\ RI  ,&7
(supply side), including broadband, but also how it is
adopted and used (demand side).
However, in certain developing regions, such as
Western Asia, most enterprises still need to become
aware of the potential of broadband and related
applications, and of the offers of application service
providers (ESCWA, 2005).

What are the sectors that stand to beneﬁt
more from broadband?
Broadband can enable or enhance the adoption of
certain applications that have an impact on enterprise
productivity. Broadband is much faster than dial-up
Internet access, it is always on, and does not block
telephone lines. In particular, broadband enhances
existing multimedia applications, for example by
broadening access to online video content, but it can
be expected that new applications and business models
could continue to emerge as broadband access grows.
VoIP is an example of a broadband service with costVDYLQJ SRWHQWLDO IRU ÀUPV DQG LQGLYLGXDOV  WKDW LV
slowly gaining ground. However, in some cases, such as
Singapore, it appears that there is not much difference
between the types of Internet applications used by
companies with broadband access as opposed to those
enterprises that have slower access (IDA, 2005).
Several Governments, for example in the European
Union, promote the enhanced use of broadband in
the health sector, government, education, and the farm
and food sectors (mainly in rural areas). The eChoupal
case (see box 1.4), in India, is a good example of
EURDGEDQG DGRSWLRQ EHLQJ UHOHYDQW DQG EHQHÀFLDO
to a non-ICT-intensive economic sector such as the
agroindustry. However, it is those industries that make
more use of multimedia applications or that have digital
SURGXFWVWKDWDUHWKHÀUVWWREHQHÀWIURPWKHHQKDQFHG
experience that can be enabled by broadband. For
example, the online music business has experienced
UHFHQW VLJQLÀFDQW JURZWK ZRUOGZLGH IURP 
million in 2004 to $1.1 billion in 2005, with prospects
for continued growth (IFPI, 2006). In the EU, 70
per cent of consumers that downloaded music from
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Box 1.4
Broadband for enterprise efficiency in India: The eChoupal

1

7KHUROHRIEURDGEDQGLQ,QGLD¶VRIIVKRUH,&7HQDEOHGVHUYLFHVVHFWRULVZHOONQRZQ%XWLWDOVRKROGVVLJQL¿FDQWSURPLVHIRUHQWHUSULVHFRPSHWLWLYHQHVVLQRWKHUHFRQRPLFVHFWRUVLQFOXGLQJWKRVHWKDWDUHDQFKRUHGLQUXUDODUHDVVXFKDVDJULFXOWXUH'RPHVWLFHI¿FLHQFLHVGULYHQ
E\,&7DOVRKDYHDQLPSDFWRQH[SRUWFRPSHWLWLYHQHVV7KHH&KRXSDOSURMHFW ZZZHFKRXSDOFRP RIWKH,QGLDQFRUSRUDWLRQ,7&RQHRI
,QGLD¶VODUJHVWH[SRUWHUVRIDJULFXOWXUDOSURGXFWVLVDVXFFHVVVWRU\LQWKLVVHQVH,WVXFFHVVIXOO\XVHG,&7WRLQFUHDVHWKHHI¿FLHQF\RILWV
DJULFXOWXUDOVXSSO\FKDLQUHGXFHFRVWVHOLPLQDWHLQWHUPHGLDULHVDQGLPSURYHSULFHWUDQVSDUHQF\DQGSURGXFHTXDOLW\7KHH&KRXSDOKDV
FUHDWHGVKDUHKROGHUYDOXHIRUWKH,7&&RUSRUDWLRQZKLOHEULQJLQJHFRQRPLFDQGRWKHUEHQH¿WVWRVPDOOIDUPHUV
7KHH&KRXSDOVWDUWHGLQ-XQHE\LQWHJUDWLQJDFRPSXWHUZLWKDQ,QWHUQHWFRQQHFWLRQWRVL[FKRXSDOV DWUDGLWLRQDOFRPPXQLW\JDWKHULQJ
LQIDUPLQJYLOODJHV RIVR\EHDQIDUPHUVLQ0DGK\D3UDGHVKLQ&HQWUDO,QGLD$VLPSOHSRUWDOJDYHIDUPHUVDFFHVVWRLQIRUPDWLRQWKDWVLJQL¿FDQWO\LPSURYHGWKHLUZRUNDQGZKLFKXQWLOWKHQZDVXQDYDLODEOH ORFDOZHDWKHUIRUHFDVWVFURSSULFHOLVWVLQQHDUE\PDUNHWVEHWWHUVRZLQJ
WHFKQLTXHV 7KHLPPHGLDWHEHQH¿WVLQWHUPVRISURGXFWLYLW\HQFRXUDJHGIDUPHUVWRVHOOGLUHFWO\WRWKH,7&&RUSRUDWLRQZKLFKFRXOGSD\D
EHWWHUSULFHIRUDEHWWHUSURGXFW7KH&RUSRUDWLRQ¶VZDUHKRXVHVWKDWFROOHFWHGWKHFURSHYHQWXDOO\DOVRVHUYHGWRVHOOWRWKHIDUPHUVLQSXWV
VXFKDVIHUWLOL]HUVDJULFKHPLFDOVDQGVHHGVZLWKWKH&RUSRUDWLRQDOVRRIIHULQJWKHPFUHGLWDQGLQVXUDQFH
7UDLQLQJZDVSURYLGHGWRH&KRXSDOKRVWV XVXDOO\OLWHUDWHIDUPHUVZLWKDUHVSHFWHGSURPLQHQWSODFHLQWKHFRPPXQLW\ 
7KHH&KRXSDOVHWXSLVDVIROORZV
L

3&ZLWKRSHUDWLQJV\VWHPSODWIRUPDQGPXOWLPHGLDDSSOLFDWLRQV

L

UPS and solar-energy battery back-up;

L

Printer;

L

96$7FRQQHFWLRQRIXSWR.ESV

L

$SSUR[LPDWHO\LQYHVWPHQWLQKDUGZDUHFRPPXQLFDWLRQVRIWZDUHVWDIIWUDLQLQJDQGWUDYHO

L

$SSUR[LPDWHO\RI\HDUO\PDLQWHQDQFH

7KH,7&&RUSRUDWLRQLVUHFRYHUVLWVLQYHVWPHQWZLWKLQRQHWRWKUHH\HDUVRIGHSOR\PHQWWKDQNVWRHI¿FLHQF\JDLQVLQWKHVXSSO\FKDLQ6LQFH
WKHH&KRXSDO VLQLWLDOGHSOR\PHQW,7& VPDUNHWVKDUHKDVJURZQIURPWRSHUFHQWDQGSURFXUHPHQWFRVWVKDYHGHFUHDVHGE\SHU
FHQW$WWKHVDPHWLPHIDUPHUVKDYHEHHQDEOHWRREWDLQSULFHVIRUWKHLUFURSVWKDWDUHRQDYHUDJHSHUFHQWKLJKHUWKDQWKURXJKWUDGLWLRQDO
FKDQQHOVE\LPSURYLQJWKHLUNQRZOHGJHRIPDUNHWSULFHVWKHLUFURS\LHOGVDQGGHFUHDVLQJZDVWH
7KHVXFFHVVRIWKHVR\EHDQH&KRXSDOHQFRXUDJHGWKH,7&&RUSRUDWLRQWRH[SDQGWRRWKHUFRPPRGLWLHV$VDW0D\WKH&RUSRUDWLRQ
UHSRUWHGWKDWWKHH&KRXSDOSURJUDPPHKDGUHDFKHGPRUHWKDQPLOOLRQIDUPHUVJURZLQJDUDQJHRIFURSVʊVR\EHDQFRIIHHZKHDW
ULFHSXOVHVVKULPSʊLQRYHUYLOODJHVWKURXJKNLRVNVDFURVVVHYHQVWDWHV 0DGK\D3UDGHVK.DUQDWDND$QGKUD3UDGHVK8WWDU
3UDGHVK0DKDUDVKWUD5DMDVWKDQDQG.HUDOD  ZZZLWFSRUWDOFRP 7KHH&KRXSDODLPVWRUHDFKYLOODJHVE\WKH\HDU
7KHXVHRIEURDGEDQGLQWKHH&KRXSDOSURJUDPPHKDVPDGHSRVVLEOHDQXQSUHFHGHQWHGOHYHORILQWHUDFWLYLW\EHWZHHQWKH,7&&RUSRUDWLRQDQGLWVVXSSOLHUVWKDWKHOSVEXLOGDQGFRQVROLGDWHGLUHFWFRPPHUFLDOUHODWLRQVKLSVLPSURYHVWHUPVRIEXVLQHVVDQGHQFRXUDJHVWKH
H[FKDQJHRILGHDVWRHQKDQFHWKHTXDOLW\RIWKHSURGXFW
1

)RUIXUWKHUGHWDLOVRQWKHH&KRXSDOVHH$QQDPDODLDQG5DR  DQGFKDSWHULQ$XVWLQDQG%UDGOH\  

online music vendors to their personal computers had
broadband at home (Jennings, 2006). SMEs in ICTenabled services will clearly depend on broadband. But
in other sectors, medium-sized enterprises will be more
likely to implement e-business applications dependent
on broadband than small companies.
Broadband adoption in the EU appears to be more
relevant for the IT services, publishing, pharmaceutical,
automotive and aerospace sectors (E-Business Watch,
2005). Future broadband applications could be in
marketing and sales, and for certain types of worker,
broadband will facilitate working from home. In the
European manufacturing industry, broadband is a key

enabler of online procurement, which helps enterprises
manage their supply chain. Supply-chain integration
and the streamlining of procurement processes are
common objectives in those industries for which ebusiness solutions are attractive. Online procurement
has become a part of everyday business and is one of
the most frequently adopted e-business applications.

4.

E-commerce

More and more enterprises worldwide are conducting
e-commerce, understood as placing and receiving
orders online. The bulk of e-commerce worldwide
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occurs between businesses (B2B), although businessto-consumer trade (B2C) is growing steadily among
developed countries. In the United States, B2B
accounted for 93 per cent of all e-commerce in 2004 (US
&HQVXV%XUHDX ZLWK%%GHÀQHGDVWUDQVDFWLRQV
by manufacturers and merchant wholesalers. The
volume of European B2B online trade has increased,
ZLWKDOPRVWKDOI RI ÀUPV·SXUFKDVHVRFFXUULQJRQOLQH
(European Commission, 2005b).



enterprises purchasing online ranged between 20 and
60 per cent averaged over the entire economy in 2004.20
The share of enterprises selling their products online
ranged between 10 and 20 per cent. Enterprises from
the real estate sector, renting and business activities, as
well as the wholesale and retail sectors, are more likely
than other industries to purchase online, while online

Chart 1.7

Online sales and purchases are now commonplace in
all developed economies, but vary across industries and
countries. In the OECD countries, in 2004, the share of

Chart 1.6
Enterprises in selected EU countries
receiving orders online

(1
)

Enterprises with 10 or more employees.

Notes:  UHIHUVWR(8DQGUHIHUWR(8
Source: (XURVWDW  

Enterprises in selected EU countries
placing orders online
Enterprises with 10 or more employees.

(1
)

The diffusion of e-commerce depends on a variety
of factors. Critical for the decision to purchase online
are the availability of products on the Internet, which
must be suitable for online commerce, and a supply
price that is less than or equal to the sum of the market
price of conventionally sold items, the difference in
transaction costs, and the difference in risk premiums
between e-commerce and conventional transactions.
The technological, organizational and environmental
contexts are also important for enterprises to decide
whether to sell their products online (Zhu et al.,
2006). Limitations include capital and human capital
shortages, lack of complementary infrastructure, lack
of regulatory and security frameworks, and issues
of trust in online business practices. Moreover, less
widespread Internet use in developing countries usually
means a small relative size of the domestic market for
Internet sales.

Notes:  UHIHUVWR(8DQGUHIHUWR(8
Source:(XURVWDW  

selling is generally most prevalent in manufacturing,
wholesale and retail trade, and tourism. Among EU
countries, an average of 12 per cent of enterprises
received orders online, and 24 per cent placed orders
online, although there were wide differences among
countries (see charts 1.6 and 1.7).21
In other sectors, demand appears to be a principal
constraint on increased electronic transactions, as customers prefer conventional sales channels. Furthermore,
manufacturing and wholesale tend to be dominated
E\ ODUJHU ÀUPV IRU ZKLFK QHFHVVDU\ LQYHVWPHQWV LQ
e-commerce infrastructure are easier to afford.
The levels of online purchasing and selling also vary
greatly among developing countries (see table 1.6).
Contrary to the usual pattern throughout the developed
economies, in which online purchases outnumber
online sales, data from some developing and transition
countries show the opposite situation. This can be
partly explained by an overrepresentation of certain
sectors in surveys, as is the case for the manufacturing
sector in Argentina and Kazakhstan, or other business
activities in the real estate sector (ISIC Rev. 3.1
category K74) in the case of Romania. As regards
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Table 1.6
E-commerce in selected economies, 2005 or latest available year
Selling online
RIDOOHQWHUSULVHV

Purchasing online
RIDOOHQWHUSULVHV

Delivering online
RIDOOHQWHUSULVHV

Argentina (2004)a







Brazil





..

Bulgaria (2004)





1.1

..

..



Cameroon

1.2

1.8

..

Chinab



8.1



Kazakhstan





..

Kyrgyzstanc

..

..

1.6





..

Chile (2003)

b

Macao (China) (2003)
Morocco







Panamad





..

Qatar





..

Rep. of Korea (2004)

6.8



..

Romania (2004)



2.6



Russian Federation (2004) e

20.2





Singapore





..

Thailandf





..

Enterprises with 10 or more employees.
Notes:
a
6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\

b
$EUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
c
2IHQWHUSULVHVZLWKFRPSXWHUV 

d
3URYLVLRQDO¿JXUHV

e
(QWHUSULVHVZLWKRUPRUHHPSOR\HHV 

I
(QWHUSULVHVZLWKRUPRUHHPSOR\HHV
Source: UNCTAD e-business database, 2006

the manufacturing sector, the reason for the lower
incidence of online purchases would require further
research on e-commerce at the different stages of the
value chain, but it could be that in some emerging
markets B2B is less developed for intermediate goods
WKDQIRUÀQDOSURGXFWV
There is much room for growth regarding the weight
of e-commerce in the total turnover of economies,
even in developed countries. For example, online sales
represented only 2 per cent of all sales in Australia,
and 1 per cent in Canada (OECD, 2005a). However,
aggregated industry data show that in manufacturing
industries, hotels, and the wholesale and retail trade,
online sales represent a higher share of the total
turnover than in other sectors. In the United States, the
aggregated value of e-commerce in the manufacturing,
wholesale and retail trade, and selected services sectors,
accounts for nearly 10 per cent of the total revenue of
those sectors; online sales play a particularly important
role in manufacturing and in the wholesale and retail
trade (see chart 1.8).



In the European Union, online sales account for an
estimated 2.5 per cent of the gross output value of
goods and services in 2005, although there are notable
differences among countries. There are clear leaders,
such as Ireland (10.1 per cent of all sales), Denmark
(4.4 per cent in 2004), the United Kingdom (4.1 per
cent) and Germany (3.1 per cent), while in several other
EU economies the share of online sales was close to
]HUR7KHVHÀJXUHVKRZHYHUDUHQRWGLVDJJUHJDWHGE\
economic sectors, and so it must be taken into account
that many goods and services cannot be traded online
very easily. The industries with the higher incidences
of online sales in 2005 were the manufacturing sector
(13 per cent of turnover), the wholesale and retail trade
sector, the hospitality (hotels and others) sector, and the
transport sector (8 per cent of turnover in each case)
(see chart 1.9). Furthermore, less than one third of the
EU enterprises that sold online also received online
payments. Although there are virtually no data on the
value of online sales from developing economies, it is
not disputed that it accounts for a very small share of
overall sales.
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Chart 1.8

Chart 1.9

Online sales as a proportion of total
turnover in the United States,
selected industries

Online sales as a proportion of total
turnover in the EU



Source: Eurostat, 2006.

Source: 86%XUHDXRI&HQVXV  

Chart 1.10
Enterprises using intranet, 2005 or latest available year

Enterprises with 10 or more employees.
Notes:
 6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\
 5HIHUHQFH\HDULV
 5HIHUHQFH\HDULV5HIHUVWRHVWDEOLVKPHQWVZLWKDYHUDJHWRWDOHPSOR\PHQWRIRUPRUH
 5HIHUHQFH\HDULV$EUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
Source: 81&7$'HEXVLQHVVGDWDEDVHDQG(XURVWDW  
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Other e-business

Other e-business refers to the use of the Internet
for internal business processes and for interactions with
government institutions (e-government). Also, remote
work via the Internet and the use of the Internet for
human resources development, which is often termed
e-learning and refers to training that is provided through
ICT structures, are of interest with respect to Internet
use in enterprises.
In 2003, sharing and editing documents collaboratively
was the by far most important e-business activity in
developed countries (30–40 per cent of enterprises),
followed by online applications supporting human
resource management (15–30 per cent of enterprises).22
There are no available data on such e-business activities
from developing countries. Therefore, the presence
of an intranet is used as a proxy in order to compare

developing countries and developed countries (in this
case, the EU). An intranet indicates the existence of
the technical prerequisites for carrying out internal
business processes online. Accordingly, 34 per cent
RI  HQWHUSULVHV H[FOXGLQJ WKH ÀQDQFLDO VHFWRU  LQ
the EU had an intranet in 2005. Across developing
countries there are wide variations (see chart 1.10). At
a more disaggregated level of data, in developed and
GHYHORSLQJFRXQWULHVDOLNHÀUPVL]HDQG,&7LQWHQVLW\
per industry sector determine varying levels of intranet
use and should be taken into consideration when
comparing the data.
The use of an extranet can indicate a more evolved
e-business capability from an intranet, since it allows
interaction with external users. The added complexity
means that usually there are fewer enterprises using
extranets than intranets (see chart 1.11). Trends
for extranet use for either developed or developing
countries are still to be established, since the available

Chart 1.11
Enterprises using extranet, 2005 or latest available year

Enterprises with 10 or more employees.
Notes:
 6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\



 5HIHUHQFH\HDULV




 (QWHUSULVHVZLWKRUPRUHHPSOR\HHV



 5HIHUHQFH\HDULV5HIHUVWRHVWDEOLVKPHQWVZLWKDYHUDJHWRWDOHPSOR\PHQWRIRUPRUH



 5HIHUHQFH\HDULV$EUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWK
employees.
Source: UNCTAD e-business database, 2006 and Eurostat, 2006
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time series is too short. In the EU, however, there was
a slight growth in the proportion of enterprises with an
extranet from 12 per cent in 2004 to 15 per cent 2005.
Enterprises can use the Internet for other e-business
activities, such as e-banking and e-government. They
can also provide customer services, although there
DUH YDU\LQJ GHÀQLWLRQV RI  ZKDW WKHVH VHUYLFHV FRYHU
(whether they involve a transaction or simply the
availability of certain online content), and deliver
digital products, but data on these activities are still
very limited. Among the small set of developing
economies for which information is available, some
countries appear to have a demand constraint on
Internet banking (when enterprises with Internet
access have rates similar to those of developed
countries, but the overall participation is low) or a
supply constraint (when among the enterprises with



Internet access, Internet banking is not widespread)
(see chart 1.12).
With respect to the use of the Internet for interaction
with public authorities (e-government), the behaviour
of enterprises often differs a great deal from the
behaviour of households in the same country. In
developed countries, where Internet access penetration
among enterprises is nearly universal, neither the
number of available online public services nor the
Internet penetration rates in the population seem to
PDWWHUVLJQLÀFDQWO\IRUHQWHUSULVHXVHUDWHV:LWKLQWKH
European Union, both the availability of online public
services and Internet penetration are lower in the
new member States, which nevertheless rank highest
with respect to the diffusion of online transactions
with government institutions among the enterprises
(European Commission, 2005a, p. 23).

Chart 1.12
Enterprises using the Internet for Internet banking or accessing other ﬁnancial
services, 2005 or latest available year

Enterprises with 10 or more employees.
Notes:
 6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\






 5HIHUHQFH\HDU






 )RUWKLVLQGLFDWRUWKHEUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
7KHVXUYH\RQO\FRYHUVHQWHUSULVHVXSWRHPSOR\HHV






 (QWHUSULVHVZLWKRUPRUHHPSOR\HHV





 )RUWKLVLQGLFDWRUWKHEUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
Source: UNCTAD e-business database, 2006 and Eurostat, 2006
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Chart 1.13
Enterprises using the Internet for transactions with public authorities,
2005 or latest available year

Enterprises with 10 or more employees.
Notes:
 5HIHUHQFH\HDULV
 )RUWKLVLQGLFDWRUWKHEUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
7KHVXUYH\RQO\FRYHUVHQWHUSULVHVXSWRHPSOR\HHV
 6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\
 )RUWKLVLQGLFDWRUWKHEUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
Source: UNCTAD e-business database, 2006 and Eurostat, 2006

The proportion of EU enterprises with more than 10
HPSOR\HHV LQ DOO EXW WKH ÀQDQFLDO VHFWRUV LQWHUDFWLQJ
with government institutions over the Internet for
full electronic case handling was 19 per cent in 2005,
16 per cent in 2004 and 12 per cent in 2003 (EU-15).
7KLV UHÁHFWV RQ (8 DYHUDJH D FRQWLQXLQJ GLIIXVLRQ
of e-government practices in the private sector.
However, the diffusion of this form of e-government
differs remarkably from country to country. While
the diffusion of e-government practices among
enterprises continues to increase in the EU average,
this is not a universal trend for all individual member
States. This is certainly also a result of the fact that the
introduction of online transaction procedures is often
economy-wide at discrete points in time, but concerns
RQO\FOHDUO\GHÀQHGEXWSRVVLEO\DOVRYDU\LQJVXEVHWV

of enterprises. Greece, for instance, experienced a
VLJQLÀFDQWMXPSIURPWRSHUFHQWEHWZHHQ
DQG  UHÁHFWLQJ WKH FRPPLWWHG SURPRWLRQ RI  H
government by the Greek authorities in its Operational
Program for the Information Society (OPIS) (Boufeas,
Halaris and Kokkinou, 2004). Far more widespread than
online transactions with public authorities is the use of
the Internet for obtaining government information.
7KH ÀJXUHV DYDLODEOH IRU GHYHORSLQJ DQG WUDQVLWLRQ
countries deliver a mixed picture. In some cases, such
as Azerbaijan, Bulgaria and Cameroon, the number of
enterprises using the Internet to obtain government
information does not exceed the number of enterprises
actually completing transactions with government
institutions online.
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Chart 1.14
Enterprises using the Internet to obtain information from public authorities,
2005 or latest available year

Enterprises with 10 or more employees.
Notes:
 5HIHUHQFH\HDULV
 6XUYH\RIWKHPDQXIDFWXULQJVHFWRURQO\
 )RUWKLVLQGLFDWRUWKHEUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
 (QWHUSULVHVZLWKRUPRUHHPSOR\HHV
 )RUWKLVLQGLFDWRUWKHEUHDNGRZQE\QXPEHURIHPSOR\HHVLVQRWDYDLODEOHVRWKH¿JXUHFRXOGLQFOXGHPLFURHQWHUSULVHVZLWKHPSOR\HHV
7KHVXUYH\RQO\FRYHUVHQWHUSULVHVXSWRHPSOR\HHV
Source: UNCTAD e-business database, 2006 and Eurostat, 2006

As regards other Internet uses facilitating business
operations, the most popular forms of e-business are
DOZD\VWKRVHWKDWZLOOJHQHUDWHUHWXUQVDQGSURÀWDELOLW\
or add value to the business, which in turn depends on
WKHVSHFLÀFFLUFXPVWDQFHVLQDFRXQWU\RUUHJLRQ1HZ
data have been made available by Eurostat on remote
work and e-learning implementation in European
enterprises. In 2005, in 19 per cent of the enterprises
surveyed in the EU some employees were working
from a distance, using the Internet to connect with
their company (16 per cent in 2004). Remote work is
spearheaded by the Scandinavian countries. Also, up
until 2005 on average 21 per cent of enterprises with
more than 10 employees in the EU made use of elearning techniques. For all EU member States these
ÀJXUHV KDYH EHHQ LQFUHDVLQJ RU UHPDLQLQJ URXJKO\
equal over the past few years.

SMEs constitute the majority of enterprises and
employment in developing countries, and thus their
access to and use of ICTs deserves special attention.23
The Internet can provide SMEs with market and trade
information, and reduce the cost of communication
with customers and suppliers. SMEs can also use ICTs
for e-business applications, although they have a lower
capacity than large enterprises to adopt ICTs, usually
owing to fewer resources for ICT investment and also
because of less accessibility to e-business know-how.
Although there is not much difference in the penetration
of ICTs such as the Internet between SMEs and large
enterprises in developed countries, as a general rule
there is a gap in their use of e-business applications.
The gap between SMEs and large enterprises tends
to widen the more complex the application. Although
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Table 1.7
Use of the Internet for e-business activities broken down by company size,
2005 or latest available year
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the reasons for this vary depending on the economic
VHFWRUVDQGDPRQJFRXQWULHV60(VPLJKWDOVRÀQGWKDW
e-business applications for internal business processes
might not be suitable for their size and industry,24 or
are not affordable. For example, only 9 per cent of EU
enterprises with 10 to 49 employees use Enterprise
Resource Planning systems (ERPs), as opposed to 59
per cent of enterprises with more than 250 employees
(E-Business Watch, 2005).
Information from developing countries on the use
of e-business for internal business processes is very
limited, but data on the use of the Internet for business
DSSOLFDWLRQV VHHP WR FRQÀUP WKH WUHQG LQ GHYHORSHG
countries in terms of the gap between SMEs and large
enterprises, with some exceptions (see table 1.7). It
should be noted that, unlike most developed countries,
several developing countries collect data on Internet ebusiness in micro-enterprises (0–9 employees), which
are important actors in their economies and societies.

C.



2006). ICT sector employment grew by over 8 per cent
annually between 1995 and 2003, which represented an
additional 1 million people employed. The European
Union accounted for 37 per cent of total employment,
the United States for around one third and Japan for
15 per cent (OECD, 2004). The majority (66 per cent)
of those working in the ICT sector were employed in
WKH VHUYLFHV VHFWRUV D ÀJXUH WKDW FRUUHVSRQGV WR WKH

Chart 1.15
Share of ICT sector workforce in total
business sector workforce

The ICT sector

This section presents trends related to two indicators
RQ WKH ,&7 VHFWRU DV LGHQWLÀHG E\ WKH FRUH OLVW RI 
ICT indicators of the Partnership on Measuring ICT
IRU 'HYHORSPHQW   0RUH VSHFLÀFDOO\ LW VKRZV
ICT employment and value-added corresponding to
the manufacturing and service industries capturing,
transmitting or displaying data and information
electronically. The two indicators measure the size
of the ICT sector within the business sector both
as a contribution to employment and as a share in
production. The statistics presented in this section use
data from the OECD and UNCTAD. The ICT sector
LVEDVHGRQWKH2(&'GHÀQLWLRQ25
Generally speaking, the data show that after the
contraction in the early 2000s, developed countries
experienced an increase in both value added and
employment in the ICT sector in 2003. This increase
in demand and supply in the developed countries’
ICT sector opened up new prospects for developing
country business partners.

Business sector workforce in the ICT sector
In 2003, the ICT sector represented 5.5 per cent of
total business employment in developed countries
and was a source of employment growth (OECD,

Notes:
  
  
  
  
  
  
D 3UHOLPLQDU\GDWD 
E %DVHGRQHPSOR\HHV¿JXUHV
F 5HQWDORI,&7JRRGV ,6,&5HY QRWDYDLODEOH

G ,&7ZKROHVDOH ,6,&5HY QRWDYDLODEOH

H 7HOHFRPPXQLFDWLRQVHUYLFHV ,6,&5HY LQFOXGHGSRVWDOVHUYLFHV
Source:2(&'  DQG81&7$'HEXVLQHVVGDWDEDVH
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Chart 1.16
Share of ICT-related occupations in the total economy, 2003

Notes:
 
 2(&'HVWLPDWHIRU
 LQFOXGHVHVWLPDWHV
Source: 2(&' D 

high share of services in a typical developed economy.
Moreover, services tended to be less intensive in
ICT labour than manufacturing, with a 5 per cent
share of ICT service employment in total business
services employment compared with 7 per cent for
manufacturing.
The countries with the highest 1995–2003 growth
in ICT sector employment were Finland, Norway,
Denmark, Sweden, Hungary and the Netherlands.
The ICT intensity of business sector employment
varied in 2003 between 10 per cent (Finland) and 3 per
cent (Greece). Ireland and Japan had the most ICTintensive manufacturing employment, while Sweden
and Finland had the most ICT-intensive business
services employment (with 10 per cent or more each).
7KHVHÀQGLQJVFRPSOHPHQWFKDSWHURI WKLVUHSRUW
which analyses the evolution of the manufacturing
workforce and the business service workforce and
their contribution to global employment growth. It
argues that the employment levels and the wages of

skilled workers are rising in most countries, as a result
of ICT-induced technological change.
Among the developing countries for which data are
available, the Republic of Korea, Malaysia and the
Philippines show a very high share of ICT employment
in their business sector (above the OECD average)
(chart 1.15). One explanation could be that in some
developing countries the size of the business sector is
still small and most developments in the private market
are based on new technologies.
The core indicator on ICT employment presented
DERYHPHDVXUHVRFFXSDWLRQLQWKHLQGXVWULHVLGHQWLÀHG
as belonging to the ICT sector. Alternative measures
of ICT contribution to employment can take into
account the occupations that use ICTs to various
degrees across all industries (OECD, 2004). Chart
1.16 shows a comparison of two alternative ICT
employment indicators: ICT specialists and ICT users.26
:KHQWKHVHGHÀQLWLRQVDUHXVHGWKHUDQNLQJRI 
countries changes slightly. The country with the highest
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proportion of ICT skills (users and specialists) in total
occupations is the United Kingdom with 28 per cent.
Greece and Portugal have again a lower specialization
in ICT skills, with only 14 per cent. Sweden has the
highest share of ICT specialists (4.7 per cent).



Chart 1.17
Share of ICT sector value-added in
business sector value-added

Interestingly, the correlation between the two
alternative occupation indicators is only moderate (0.4
out of 1); this suggests that the countries with the most
specialized ICT workforce are not necessarily the ones
with the highest numbers of ICT users.

Value added in the ICT sector
In developed countries, the ICT value added to the
business sector picked up between 2000 and 2003, to
reach over 9 per cent in 2003, closely matching the
2000 performance. Services accounted for over two
thirds of the ICT sector, but were on average less
ICT-intensive than manufacturing. For example, in
Ireland and the United Kingdom the share of ICT in
total business services value-added was the highest,
with more than 11 per cent, while similar values for
manufacturing reached above 20 per cent in Finland.
Among ICT services, telecommunications had a
particularly large share of value added in Greece, the
Netherlands and Ireland (more than three quarters).
The highest 1995–2003 growth rates were calculated
for Finland, Hungary, the Netherlands and Norway.
Taking into consideration available data from selected
developing countries, chart 1.17 gives a more global
picture of the ICT value added to the business sector.
Among the developing countries, the Philippines,
Malaysia and the Republic of Korea stand out with
above OECD-average contributions of ICTs to the
EXVLQHVVVHFWRU9DOXHDGGHGÀJXUHVE\VHFWRUVXJJHVW
that the business sector in these countries is highly
ICT-intensive.
$VLQWKHFDVHRI WKHÀQGLQJVRQHPSOR\PHQWWKH,&7
sector is very unevenly distributed across countries.
Evidence suggests that while on average, the developed
countries have a higher share of ICT value-added,
some developing countries report even higher values.
Although not directly comparable to the two core
indicators on the ICT sector, in China the “information
industry”27 contributed 7.5 per cent value-added to
the GDP in 2004 (OECD, 2006). The high growth
rate of this indicator in 2004 (30 per cent) suggests
that China developed rapidly a leading position in the
production of certain ICTs. The industry has a value

Notes:
 
 
 
 
 
D ,&7ZKROHVDOH ,6,&5HY QRWDYDLODEOH
E UHQWDORI,&7JRRGV ,6,&5HY QRWDYDLODEOH
Source: 2(&'  DQG81&7$'HEXVLQHVVGDWDEDVH

added estimated at $118 billion, of which 60 per cent
derives from the electronics and information industry
and 40 percent from the communications industry. The
communications industry in particular experienced high
growth as shown by the post and telecommunications
value added of $40.1 billion in 2003 as compared with
$13.6 billion in 1997.
As suggested by data on a set of additional statistics,
services contributed increasingly to the manufacturing
value-added, with important consequences for
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outsourcing. Between the early 1970s and the midV WKLV HYROXWLRQ UHÁHFWHG WKH RXWVRXUFLQJ RI 
manufacturers’ service activities previously produced inhouse (OECD, 2003). Japan, the United States, Australia,
France and Germany had the highest percentage of
services consumption in the manufacturing sector
(above 25 per cent) in the late 1990s. Business services,
a champion sector in ICT-enabled outsourcing, had
a particularly high intermediate consumption in the
manufacturing sectors of France and Germany, while
trade and transport had relatively higher shares in the
manufacturing sectors of Australia and the United
States.

D.

Trade in ICT-enabled services

ICTs make services more easily tradable all over
the world. They do so in two ways: by facilitating
transactions with traditionally traded services and,
at the same time, by making previously non-tradable
services tradable. Better access to information and
lower communication costs have reduced existing
barriers to trade, sometimes from prohibitively high
starting levels. Additionally, the new technologies have
generated an array of completely new services such as
application service providers, data warehousing, webhosting and multimedia services.
The decline in trade costs in services has given rise to
new international business opportunities, notably for
developing countries. The “slicing-up of the value-added
chain” (Krugman, 1995) has been extended to also take
into account the services industry and the delocalization
to lower-cost markets. More standardized services such
as customer services, human resource management or
software consultancy no longer have to be provided
in-house. Through outsourcing and offshoring,28
services can be provided from a distance by more costeffective suppliers. At the international level, the result
LV D GHHSHU VSHFLDOL]DWLRQ WKDW LV ERXQG WR EHQHÀW DOO
parties involved, with more productivity-driven gains
on the outsourcers’ side, and more employment-driven
gains in the host country. Developing countries that
are receivers of offshoring are given the possibility to
complement their development policies with a servicesbased strategy.
Estimates of IT and business process outsourcing
DQG RIIVKRULQJ DUH UHÁHFWHG RQO\ WR D VPDOO H[WHQW
in developing countries’ statistics of trade in ICTenabled services. Outsourcing and offshoring of ICT-

enabled services have a substantial growth potential
and some countries are not yet involved in the process.
According to Chakrabarty, Ghandi and Kaka (2006),
by 2005 service providers had captured only 10 per
cent of the potential market to be offshored, valued at
$300 billion. The United States was the world’s leading
offshorer, responsible for an estimated 70 per cent
of the offshored market (McKinsey Global Institute,
2003). Additionally, offshoring continued to have a
relatively small proportion in the balance-of-payments
statistics of trade in services. The value of offshored
IT and business service activities represented only
about 5 per cent of the world exports of ICT-enabled
services in 2001 (OECD, 2005b).
World exports of ICT-enabled services had an
accelerated growth in 2003. This was mainly due to the
above-average 20 per cent growth rate of developing
FRXQWULHV· H[SRUWV IRU WKH ÀUVW WLPH VXUSDVVLQJ
developed countries’ performance after the slow down
in 2000. However, developing countries only exported
16 per cent of world ICT-enabled services in 2003, with
a small decline from the 18 per cent they accounted for
in 2000.
Which are the main exporters and importers of ICTenabled services? To what extent and in what way can
ICTs enhance developing countries’ export capacity in
services? The answers to these questions encompass the
full complexity of exporting and importing operations
in which outsourcing and offshoring play a limited
role. This section tries to answer the above questions
and provides developing countries with the necessary
information to be able to evaluate their export growth
potential in ICT-enabled services.
7KH ÀUVW SDUW SURFHHGV ZLWK D FRQYHQWLRQDO DQDO\VLV
of trade in ICT-enabled services. It focuses on trends,
values, driving sectors and leading countries, while
highlighting the development perspective of ICTenabled services trade.
The second part takes into account the more
comprehensive framework of trade in services by
delivery modes (cross-border, consumption abroad,
commercial presence and presence of natural persons).
This approach follows the logic set out by the WTO
General Agreement on Trade in Services (GATS),
which allows trade policymakers to liberalize services
according to the above-mentioned modes of service
delivery. Within this framework, the second part looks
at the effects of ICTs on delivery modes. It shows
that ICTs brought about a more substantial boost in
services delivered across borders and by consumption
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abroad as opposed to those delivered through
FRPPHUFLDOSUHVHQFH7KLVÀQGLQJLVLQOLQHZLWK,&7V·
cost reduction and trade liberalization effects.
The last part concentrates on computer and information
services, as the most dynamic ICT-enabled service
component. A detailed presentation of the WTO
GATS commitments corresponding to this sector
helps to build the link between countries’ positions
and opportunities within the WTO negotiations on
liberalization.

1.

Trends of exports and imports: An
analysis of the BOP data

ICT-enabled services deﬁnition
7RGDWHJOREDOGHÀQLWLRQVRI ,&7HQDEOHGVHUYLFHVVWLOO
oscillate between broader and narrower frameworks.
While clearly some services are more closely related to
ICT use and adoption, it is not obvious where to draw
the line between sectors. Building on the balance-ofSD\PHQWV %23  VWDQGDUG VHUYLFHV FODVVLÀFDWLRQ WKH
E-commerce and Development Report 2002LGHQWLÀHGVHYHQ



VHFWRUVWKDWZHUHPRVWO\LQÁXHQFHGE\WKHDGRSWLRQRI 
,&7V)ROORZLQJWKHVDPHDSSURDFKDQGGHÀQLWLRQWKH
present analysis considers the ICT-enabled services as
the highlighted BOP components in table 1.8.
Box 1.5 summarizes information on data sources, data
DYDLODELOLW\DQGFODVVLÀFDWLRQV

ICTs facilitate trade in services
Exports of ICT-enabled services grew faster than total
services exports during 2000–2003 (chart 1.18). Over
this period, every percentage increase in the world
exports of services was accompanied by a 1.6 per cent
rise in ICT-enabled services exports. As a result, in
2003 the $836 billion value of the ICT-enabled sectors
represented about 45 per cent of total services exports.
This share has had a steady positive evolution over the
past years, rising from approximately 37 per cent in
1995. A similar trend was found for “other services”,29
with a rising share in total service exports by a closely
matching 6 percentage points over the 1995–2003
period, from 44 to 50 per cent.

Table 1.8
Components of ICT-enabled services
%DODQFHRISD\PHQWVVWDQGDUGFODVVLÀFDWLRQ
components of services

ICT-enabled services

Transportation
Travel
&RPPXQLFDWLRQVHUYLFHV

,QFOXGHSRVWDOFRXULHUDQGWHOHFRPPXQLFDWLRQVVHUYLFHV

&RQVWUXFWLRQVHUYLFHV

Other servicesa:

,QVXUDQFHVHUYLFHV

,QFOXGH OLIH LQVXUDQFH SHQVLRQ IXQGLQJ IUHLJKW LQVXUDQFH RWKHU GLUHFW LQVXUDQFH
UHLQVXUDQFHDQGDX[LOLDU\VHUYLFHV

)LQDQFLDOVHUYLFHV

,QFOXGH¿QDQFLDOLQWHUPHGLDWLRQDQGDX[LOLDU\VHUYLFHV

&RPSXWHUDQGLQIRUPDWLRQVHUYLFHV

,QFOXGHFRPSXWHUQHZVDJHQF\DQGRWKHULQIRUPDWLRQSURYLVLRQVHUYLFHV

5R\DOWLHVDQGOLFHQFHIHHV

,QFOXGHIUDQFKLVHVDQGVLPLODUULJKWVSOXVRWKHUUR\DOWLHVDQGOLFHQFHIHHV

2WKHUEXVLQHVVVHUYLFHV

include merchanting,b trade-related, operational leasing, legal, accounting,
PDQDJHPHQWFRQVXOWLQJDQGSXEOLFUHODWLRQVDGYHUWLVLQJPDUNHWUHVHDUFKDQGSXEOLF
RSLQLRQSROOLQJUHVHDUFKDQGGHYHORSPHQWDUFKLWHFWXUDOHQJLQHHULQJDJULFXOWXUDO
PLQLQJDQGRWKHURQVLWHSURFHVVLQJDQGVHUYLFHVEHWZHHQUHODWHGHQWHUSULVHVc

Personal, cultural and recreational
VHUYLFHV

,QFOXGHDXGLRYLVXDODQGUHODWHGVHUYLFHVSOXVHGXFDWLRQDQGKHDOWKVHUYLFHVSURYLGHG
online or onsite.

*RYHUQPHQWVHUYLFHV
Notes:
a
7KLVLVQRWDVWDQGDUGFRPSRQHQWEXWLVSURYLGHGE\WKH,0)DVWRWDOVHUYLFHVPLQXVWUDQVSRUWDWLRQDQGWUDYHO
b
E.g. commodity arbitrage and wholesale trading.
c
(JSD\PHQWVEHWZHHQVXEVLGLDULHVDQGWKHSDUHQWFRPSDQLHVWRFRYHURYHUKHDGH[SHQVHV
Source:,0)&'520DQG81&7$'  
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Box 1.5
Note on balance-of-payments data availability
7KHEDODQFHRISD\PHQWVWUDGHLQVHUYLFHVGDWDLVJDWKHUHGE\WKH,QWHUQDWLRQDO0RQHWDU\)XQGDQGSURYLGHGXVXDOO\E\QDWLRQDOFHQWUDO
EDQNV7KHGLIIHUHQWVHUYLFHVHFWRUVDUHFDWHJRUL]HGIROORZLQJWKHVWDQGDUGL]HG([WHQGHG%DODQFHRI3D\PHQWV6HUYLFHV&ODVVL¿FDWLRQ
0DQ\GHYHORSLQJFRXQWULHV HJ6RXWK$IULFD7KDLODQG6ZD]LODQG,QGLD,QGRQHVLD DQGVRPHGHYHORSHGFRXQWULHV HJ'HQPDUNDQG
6ZLW]HUODQG GRQRWSURYLGHFRPSOHWHGDWDVHWVIRUDOOUHOHYDQW,&7HQDEOHGVHUYLFHVHFWRUV7KHUHIRUHWKHDQDO\VLVRI,&7HQDEOHGVHUYLFHV
DVGH¿QHGKHUHZDVVRPHWLPHVFRPSOHPHQWHGZLWKGDWDRQWKH³RWKHUVHUYLFHV´FDWHJRU\IRUZKLFKUHSRUWLQJZDVPRUHFRQVLVWHQW:LWKLQ
WKH³RWKHUVHUYLFHV´FDWHJRU\,&7HQDEOHGVHUYLFHH[SRUWVUHSUHVHQWDERXWWRSHUFHQWWKHUHVWEHLQJDOORFDWHGEHWZHHQ³FRQVWUXFWLRQ´
DQG³JRYHUQPHQWVHUYLFHV´H[SRUWVZDVWKHODWHVW\HDUZLWKDYDLODEOHGDWDIRUDOOWKHPDMRUH[SRUWHUVRI,&7HQDEOHGVHUYLFHV1
&RPSDULQJ,&7HQDEOHGVHUYLFHH[SRUWV¶VKDUHLQWRWDOVHUYLFHVZLWKWKH³RWKHUVHUYLFHV´¶VKDUHUHYHDOVGLIIHUHQWWUHQGVRQO\IRUWKH±
SHULRG FKDUW 2QHLQWHUSUHWDWLRQLVWKDWIRUWKLVVSHFL¿FSHULRGRIWLPHWKHJURZWKRI,&7HQDEOHGVHUYLFHVZDVUDWKHUGXHWRDQ
LPSURYHPHQWLQGHYHORSLQJFRXQWULHV¶GDWDUHSRUWLQJ)RUH[DPSOHWKDW\HDUFRUUHVSRQGHGWRDFKDQJHLQWKHFODVVL¿FDWLRQEDVHRQZKLFK
Indian data were reported to the IMF.2$OVRRWKHUFRXQWULHVSURYLGHGPRUHGHWDLOHGVHFWRUDOGDWDVWDUWLQJZLWKWKH\HDU7KHUHIRUHWKLV
FKDSWHUIRFXVHVRQWKH±HYROXWLRQ
7KHODFNRILQWHUQDWLRQDOO\FRPSDUDEOHSULFHGDWDIRUVHUYLFHVSUHYHQWVWKHFRPSDULVRQRIUHDOWUDGHÀRZV0RUHRYHUGDWDRQWUDGHLQVHUYLFHVDUHOLPLWHGWRJOREDOÀRZV2IWHQWKHELODWHUDOÀRZVRIWUDGHLQ,&7HQDEOHGVHUYLFHVDUHQRWSXEOLVKHG([FHSWLRQDOO\IRUVRPHFRXQWULHV
ELODWHUDOWUDGHLQVHUYLFHVGDWDDUHJDWKHUHGE\WKH2(&'
1

GDWDZHUHPLVVLQJIRUPRVWGHYHORSLQJFRXQWULHVRI$VLD
&RPSXWHUDQGLQIRUPDWLRQVHUYLFHVVWDUWHGWREHUHSRUWHGVHSDUDWHO\IURPRWKHUEXVLQHVVVHUYLFHV

2(&'6WDWLVWLFVRQ,QWHUQDWLRQDO7UDGHLQ6HUYLFHVKWWSFDOLEDQVRXUFHRHFGRUJYO FO QZ USVYaYQVS
2

Chart 1.18
ICT-enabled services’ share in total
worldwide services exports

Notes:3HUFHQWDJH¿JXUHVUHSUHVHQWWKH\HDUO\VKDUHRIWKH,&7HQDEOHGVHUYLFHV EHORZ ´RWKHUVHUYLFHV´ DERYH LQWRWDOVHUYLFHVH[SRUWV
³2WKHUVHUYLFHV´DUHWKHIROORZLQJFRPPXQLFDWLRQFRQVWUXFWLRQLQVXUDQFH¿QDQFLDOFRPSXWHUDQGLQIRUPDWLRQUR\DOWLHVDQGOLFHQFHIHHV
RWKHU EXVLQHVV SHUVRQDO FXOWXUDO DQG UHFUHDWLRQDO DQG JRYHUQPHQW
VHUYLFHV
Source: ,0)%23GDWD

The faster growth of the ICT-enabled cluster within
VHUYLFHV WUDGH FRQÀUPV WKDW WKHVH VHUYLFHV DUH PRUH
HDVLO\ WUDGDEOH (PSLULFDO UHVHDUFK TXDQWLÀHV WKH
positive effect of ICTs on services trade. Using United
States bilateral balance-of-payments trade data from
14 service sectors, Freund and Weinhold (2002)
estimated that a 10 per cent increase in the number of
Internet host sites30 in a partner country brought about
a 1.7 percentage point boost in the country’s exports
to the United States. The sample covered United
States imports and exports from a panel of 31 partner
countries, including 17 developing ones, from 1995 to
1999. The same analysis showed that ICTs’ effects on
trade are visible on both the import and the export side
with a similar impact and intensity.
While it is true that improved access to and use of ICTs
have the potential to boost trade in services, there are
other factors that play an equally important role both
in international trade and in offshoring. ICTs cannot
be used only as “plug and play” technologies. The
legal and regulatory environment, the level and type
of education of the people, the transparency of the
political system and various cultural aspects can scale up
ICTs’ impact on trade. For that purpose, Governments
have to ensure that the right ICT strategies are put
in place, then evaluated and eventually redesigned to
H[WHQGDFFHVVWRDQGHIÀFLHQWXVHRI,&7V31
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Table 1.9
Trends in world services trade
Annual growth rates (%)
2003 BOP
data aggregation
(billion $)

1999–2000

2000–2001

2001–2002

2002–2003

2003–2004
WTO (2005)
estimates

Transport







4.1





7UDYHO



4.0

-2.8



10.2

18

2WKHUVHUYLFHV





2.4



16.2

16

Note:³2WKHUVHUYLFHV´DUHFRPPXQLFDWLRQFRQVWUXFWLRQLQVXUDQFH¿QDQFLDOFRPSXWHUDQGLQIRUPDWLRQUR\DOWLHVDQGOLFHQFHIHHVRWKHUEXVLQHVV
SHUVRQDOFXOWXUDOUHFUHDWLRQDODQGJRYHUQPHQWVHUYLFHV
Source: ,0)%23GDWD81&7$'FDOFXODWLRQVDQG:72  HVWLPDWHVIRUWKHYDOXHV

In 2002, the expansion of services exports was driven
by the “other services” category, corresponding to the
ICT-enabled cluster. However, during 2003 and 2004
the “transportation” and “travel” exported values
picked up as well (table 1.9). Moreover, WTO (2005)
estimates suggest that the latter may have outpaced the
´RWKHUVHUYLFHVµJURZWKUDWHLQ5HDOWUDGHÁRZV
could not be compared because price data for services
were not available for most countries. However,
according to the same source, price increases rather than
volume were the main cause of the change in exports’
sectoral growth pattern. For example, higher oil prices
may have led to a greater number of “transportation”
services exports.

An analysis of developed countries’ exports of
ICT- enabled services reveals that the European Union
15 (EU-15) as a group was the world’s largest and
most dynamic exporter in 2003 (chart 1.20). The
European Union still featured as a major world trader
even when the high share of intra-EU-15 trade is
subtracted. Moreover, during 2000–2003, the EU-15
improved its competitive position mainly outside the
European markets. Estimations using Eurostat data
show that the share of intra EU-15 trade in “other
services”’ exports had declined in recent years, to reach
52 per cent in 2003. It follows that most of the growth

Chart 1.19
Developed countries still in the lead
As shown by the linear trends in chart 1.19, both
developed and developing countries have seen their
ICT-enabled services exports expand over the past ten
years (1994–2004).32 This growth gained momentum
in the aftermath of the year 2000. However, developed
countries were still leading the global market of ICTenabled services (as for total services in general) in terms
of both value and growth rates. Developed countries’
contribution to world ICT-enabled service exports
remained high in 2003 at around 83 per cent. During
2000–2003, developing countries lagged behind the
world compound annual growth rate (CAGR) of 10 per
cent, with 7 per cent annually. Among the developing
economies, some had exceptionally high growth rates.
Over the same period, South-East Europe and the
Commonwealth of Independent States (SEECIS)
achieved the highest growth rate (19 per cent annually),
but their ICT-enabled exports only amounted to 1 per
cent of the global value.

ICT-enabled services exports, by broad
development categories

Source: IMF BOP data.
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Chart 1.20
ICT-enabled services exports of
developed countries

with an approximately 29 per cent market share for
both regions, as against only 6 per cent in the EU15. Developed Oceania had a more balanced market
structure across the seven sectors, with relatively
higher shares of the communication and computer
and information services.
Table 1.21 in the statistical annex shows country
exports and growth rates of ICT-enabled services
from 2000 to 2003.

Developing countries’ export recovery
in 2003

Note: 7KHVKDUHRILQWUD(8WUDGHZDVDSSUR[LPDWHGE\
WKH(XURVWDWHVWLPDWLRQVFRUUHVSRQGLQJWRWKH³RWKHUVHUYLFHV´H[SRUWV
Source: ,0)%23GDWDDQG(XURVWDW

in EU-15’s exports of ICT-enabled services went
to outside markets, where the European exporters
improved their position to the disadvantage of their
competitors. At the same time, the EU-15 markets
of ICT-enabled services were increasingly catered for
by other exporters, including those from developing
countries.
The EU-15’s exports of ICT-enabled services with
the highest four-year (2000–2003) increases were
insurance services and computer and information
services, with 30 and 16 per cent annual growth rates
respectively. Exports of insurance services have also
driven the expansion of the ICT-enabled cluster in the
developed countries of America and Asia, but with
less substantial growth rates of 14 and 19 per cent
respectively. Developed Oceania’s exports of ICTenabled services evolved moderately across the seven
sectors analysed, with computer and information
services in the lead (10 per cent annually) and personal,
cultural and recreational services suffering from a
pronounced downturn (-19 per cent).
In terms of absolute exported value, the European
developed countries were rather specialized in “other
business services”, which made up as much as
55 percent of the their ICT-enabled services in
2003. The developed American and Asian exports
were concentrated more in royalties and licence fees,

In 2003 developing countries’ exports of ICT-enabled
services recorded an annual growth rate of 20 per
cent, surpassing developed countries’ performance
SHUFHQW IRUWKHÀUVWWLPHVLQFHWKHGRWFRP
crash. Developing countries took longer to regain
high dynamics in their ICT-enabled services exports,
but trade statistics suggest a strong recovery after the
2000-2003 period.
Developing and SEECIS countries’ exports of ICTenabled services came mostly from Asia (chart 1.22),
which held the lion’s share with 77 per cent. It was
followed by America with around 10 per cent, Africa
with 7 per cent and the SEECIS with around 6 per
cent of ICT-enabled services exports in the sample of
developing and transition economies.
Asian developing economies’ exports of ICT-enabled
services taken together had moderate growth rates
over 2000–2003 (8 per cent CAGR). However, chart
UHÁHFWVWKHODUJHLPEDODQFHLQJURZWKUDWHVEHWZHHQ
India and China on the one hand (22 per cent CAGR)
and the other developing Asian economies on the other
KDQG SHUFHQW&$*5 3DVWÀJXUHVVKRZWKDWWKH,&7
enabled services exports of India and mainland China
taken together grew faster and recovered more rapidly
in the aftermath of 2000. Despite this past imbalance,
in 2003 all Asian developing countries’ exports of ICTHQDEOHG VHUYLFHV H[SHULHQFHG D VLJQLÀFDQW LQFUHDVH
VXJJHVWLQJWKDWPRUHUHFHQWO\DOOZHUHDEOHWREHQHÀW
The exceptional 2003 growth rates are also related to
the South–South trade opportunities and the positive
economic developments, particularly in China and
India. The Asian exported services expanded faster
than the world average in the computer and information
and royalties and licence fees sectors.
The SEECIS region accounted for one of the highest
compound annual growth rates over the period 2000–
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of negative growth in 2000–2003, Latin America and
Carribean exports of ICT-enabled services picked up
again in 2004 to regain the 2000 values. Owing to lack
of data, the service exports of developing Oceania
cannot be assessed.

Chart 1.21
ICT-enabled services exports of
developing countries

ICT-enabled service exports by sectors
ICTs persistently reshape services industry boundaries
DQGDVDVLGHHIIHFWWKH\PDNHFODVVLÀFDWLRQDWWHPSWV
look obsolete or sometimes overlapping. On the
EDODQFHRISD\PHQWV FODVVLÀFDWLRQ VFDOH WKH ´RWKHU
business services”33 represented the highest share of
ICT-enabled services, with a quarter of the world
exported value of all services (chart 1.22). However,
this category decreased in importance as a share of
total ICT-enabled services from 61 per cent in 1995 to
54 per cent in 2003.
The positive trend in the ICT-enabled cluster was also
found in most of the seven sectors analysed. Three
sectors were exceptionally dynamic: computer and
information, insurance34DQGÀQDQFLDOVHUYLFHV

Source:,0)%23GDWD.

2003 (19 per cent). Three sectors had particularly high
growth rates: computer and information, personal,
cultural and recreational, and insurance services.
Notable also was Africa’s constantly increasing annual
growth rate of approximately 8 per cent. After a period

Computer and information services recorded the
highest growth rate in the sample.35 Over the nine
years taken into consideration (1995 to 2003), every
percentage point increase in total services exports was
accompanied by an almost 5 per cent rise in “computer
and information” exports.

Chart 1.22
Share of ICT-enabled services sectors in the export market, 2003

Source: ,0)%23GDWDDQG81&7$'FDOFXODWLRQV
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Chart 1.23
Share of ICT-enabled services sectors in the export market, developed and
developing countries, 2003

Source:,0)%23GDWDDQG81&7$'FDOFXODWLRQV

:KLOHEHIRUHWKH\HDUÀQDQFLDOVHUYLFHVUHFRUGHG
the second highest growth rates, in the aftermath of
the dot-com crash, world exports in this sector had not
recovered their 2000 value by 2003. The development
of insurance services showed the reverse image of
ÀQDQFLDO H[SRUWV ZLWK PRGHVW LQFUHDVHV EHIRUH 
and a strong recovery afterwards, culminating in the
highest 2002 growth rate of all ICT-enabled services
(48 per cent).
When the 2003 market structure of ICT-enabled
services is compared by level of development (chart
1.23), it emerges that developing countries’ export
pattern is much more concentrated in “other business
services”, with 69 per cent of the market share in this
sector as compared with only 52 per cent in developed
countries. At the same time, however, communication
and computer and information services had higher
market shares in developing countries’ exports of ICTenabled services; this suggests a relative specialization.
'HYHORSLQJ FRXQWULHV H[SRUWHG IHZHU ÀQDQFLDO DQG
insurance services and royalties and licence fees and
therefore most world exports in these sectors came from
developed economies. The same year, the structure of
ICT-enabled services exports in South–East Europe
and the Commonwealth of Independent States was
similar to that in the developing countries, except for a
much larger share of communication services (16 per
cent of ICT-enabled services exports).

During 2000–2003, developing countries continued
to specialize in computer and information services,
with a 33 per cent compound annual growth rate
(CAGR).36 Royalties and licence fees were the other
service sector where developing countries’ exports
attained above-average increases for the same period
of time. While holding only a small 2 per cent of
their export market share, credits corresponding to
royalties and licence fees grew at 18 per cent CAGR in
favour of developing economies’ balance of payments.
$UJXDEO\ WKLV HYROXWLRQ FRXOG UHÁHFW WKH DFWLYLW\ RI 
developing country-based multinationals abroad. The
moderate dynamics of the remaining export sectors
justify developing countries’ overall modest growth
SHUIRUPDQFH 0RUH VSHFLÀFDOO\ ORZHU JURZWK UDWHV
were calculated for developing countries’ exports of
“other business” and communication services, which
together represented 75 per cent of their ICT-enabled
services market.
Chart 1.24 compares the evolution of developing
countries’ exports of ICT-enabled services located in
different regions. Each sector’s CAGR is benchmarked
against the developing countries’ average growth in
the ICT-enabled cluster (6.7 per cent for 2003–2000).
Larger spheres indicate higher 2003 exported values
across both country groupings and sectors. As shown
in the chart, developing Asia’s exports of ICT-enabled
services grew mainly through the computer and
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information sector, which had acquired both a large
export market value and a high growth rate. Unlike in
other developing regions, exports of royalties, licence
fees and insurance services have complemented the
growth of Asian ICT-enabled services.
A different story is revealed by a similar analysis of
the Latin American and Caribbean economies. There,
GHVSLWH D FRQÀUPHG DERYHDYHUDJH SHUIRUPDQFH RI 
the computer and information sector, the other ICTenabled services still lagged behind in terms of growth
UDWH +RZHYHU HDUO\  H[SRUW ÀJXUHV VKRZ WKDW
Latin America and the Caribbean recovered the 2000
value in terms of ICT-enabled service exports, with
D VLJQLÀFDQW LQFUHDVH LQ FRPSXWHU DQG LQIRUPDWLRQ
personal, cultural, recreational and “other business”
services.
Africa stands out with a highly dynamic evolution
of its personal, cultural and recreational exports, as
ZHOO DV LWV ÀQDQFLDO VHUYLFHV H[SRUWV37 (chart 1.24).
This happened against the background of a relatively

Chart 1.24
Developing countries’ exports
of ICT-enabled services, 2000–2003

Note: 7KHVL]HRIWKHVSKHUHVUHSUHVHQWVWKHH[SRUWHGYDOXHLQ
/DUJHUVSKHUHVVWDQGIRUODUJHUH[SRUWVRIDJLYHQUHJLRQDQGRID
JLYHQVHFWRU7KH¿JXUHRISHUFHQWLVWKHEHQFKPDUNJLYHQE\
GHYHORSLQJFRXQWULHV¶DYHUDJH±&$*5RIDOO,&7HQDEOHG
VHUYLFHVH[SRUWV
Source: ,0)%23GDWDDQG81&7$'FDOFXODWLRQV



smaller size of the ICT-enabled service sector in
Africa. The export expansion was sustained by a good
growth performance of “other business services”, the
sector with the largest export market share. Insurance
was the main weak export sector of both American
and African developing countries as shown by the
deteriorating growth rate.
Table 1.22 in the statistical annex shows 2003 country
exports of ICT-enabled services by sectors.
Main exporters and importers
ICT use played a positive role in enhancing both imports
and exports of services. In most countries analysed,
increases in ICT-enabled exports were accompanied by
similarly sized rises in ICT-enabled imports.
Despite this observation, the developed countries
of Europe and America remained on average the
world net exporters of ICT-enabled services, while
most developing countries were still net importers.
Communication services were the only notable
exception where developing countries as a group
and by geographical locations (America, Africa, Asia,
Oceania and South-East Europe) were net exporters,
while developed countries tended to be net importers.
Overall, Asian developing countries also managed
to build up a net exporter position in computer and
LQIRUPDWLRQ ÀQDQFLDO DQG ´RWKHU EXVLQHVVµ VHUYLFHV
The developed countries of Europe were the only
net exporters of insurance services, while developed
America had an uncontested net exporter position in
royalties and licence fees and personal, cultural and
recreational services.
&KDUW  LGHQWLÀHV GHYHORSHG FRXQWULHV· ,&7
enabled service imports with the largest values and
the highest growth rates.38 As suggested before,
developed countries’ high growth rates in exports of
insurance and computer and information services
corresponded to similarly high rates in imports of
these sectors. European countries appeared again to
be more dynamic importers of ICT-enabled services
than their other developed counterparts. As a distinct
feature, Europe had a higher and faster growing
demand for communication service imports. On
the other hand, the developed countries of Asia and
Oceania stood out with faster growing imports of
ÀQDQFLDOVHUYLFHV
Comparison of the top ten importers and exporters
of ICT-enabled services shows imports to be more
evenly distributed across the leading countries (chart
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Chart 1.25
Developed countries’ imports
of ICT-enabled services, 2000–2004

1.26). In 2003 the United States remained the world’s
largest exporter of ICT-enabled services, while Japan
remained the largest importer. The developed European
countries entering the two rankings, both on the import
and on the export side, had higher growth rates. Among
them, Ireland stood out as one of the countries with
the highest growth rates in ICT-enabled services trade.
Hong Kong (China) was the only developing economy
featuring among the top ten exporters of ICT-enabled
services. No developing economy achieved a similar
performance in terms of imports, despite the average
developing country being in a net importer position.
This suggests that most trade in ICT-enabled services
was carried out between developed country partners.
Adding China and India to the top ten rankings
presented in chart 1.26 shows how close these
countries have come to the world’s largest exporters
and importers. Their high growth rates also imply
that should trade continue to evolve at the same pace,
China and India will soon make their way into the top
10 rankings.
On the basis of each sector’s ranking, there were eight
developing economies among the top ten exporters of
the different ICT-enabled service sectors:

Note: 7KHVL]HRIWKHVSKHUHUHSUHVHQWVWKHLPSRUWHGYDOXHLQ
/DUJHUVSKHUHVVWDQGIRUODUJHULPSRUWVRIDJLYHQUHJLRQDQGODUJHU
LPSRUWVRIDJLYHQVHFWRU7KH¿JXUHRISHUFHQWLVWKHEHQFKPDUN
JLYHQE\GHYHORSHGFRXQWULHV¶DYHUDJH±&$*5RIDOO,&7
HQDEOHGVHUYLFHVLPSRUWV
Source:,0)%23GDWDDQG81&7$'FDOFXODWLRQV

v China for "other business" services;
v +RQJ .RQJ &KLQD  IRU ÀQDQFLDO DQG RWKHU
business" services;
v India for computer,
communication services;

information

and

v The Republic of Korea for royalties and licence
fees;

Chart 1.26
Top 10 ICT-enabled services exporters and importers, plus India and China, 2003

Source:,0)%23GDWDDQG81&7$'FDOFXODWLRQV
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Chart 1.27
Republic of Korea: Bilateral imports and exports of “other commercial services”

Source: 2(&'EDODQFHRISD\PHQWVGDWD

v Malaysia and Turkey for personal, cultural and
recreational services;
v 6LQJDSRUHIRUÀQDQFLDODQGLQVXUDQFHVHUYLFHV
v Mexico for insurance services.
From a dynamic perspective, in the ICT-enabled
service sectors, higher export growth rates often
PDWFKHGZLWKKLJKHULPSRUWLQFUHDVHV:KLOHÀUPVLQ
some developing countries have already specialized in
H[SRUWLQJODUJHVHFWRUVSHFLÀFYDOXHVKLJKHULPSRUWVRI 
RWKHU,&7HQDEOHGVHUYLFHVEHQHÀWHGWKHLUFRQVXPHUV
Regional trade in ICT-enabled services
ICTs’ role as trade facilitators is further enhanced when
complemented with trade policy actions and favourable
external factors. Regional trade agreements, as well
DV H[LVWLQJ FXOWXUDO DZDUHQHVV DQG DIÀQLWLHV EHWZHHQ
geographically close countries, can compound ICTs’
effect of reducing trade barriers. Unfortunately, bilateral
trade in services data covering developing countries’
ÁRZVDUHDYDLODEOHRQO\IRUYHU\IHZFRXQWULHV
Most trade in ICT-enabled services takes place between
developed countries. For example, in 2002, the latest
year for which bilateral data were available, 85 per cent
of EU-15’s imports of services and 64 per cent of
Japan’s came from OECD countries. In the same year,
only 2 per cent of the European Union’s imports of
services and 11 per cent of Japan’s came from India,
China, Taiwan Province of China and Hong Kong

(China) taken together. However, the high growth rates
for developing countries’ exports and imports suggest
WKHJUHDWSRWHQWLDORI 6RXWK²6RXWKWUDGHLQWKLVÀHOG
The Republic of Korea is one of the few developing
countries for which bilateral trade data are available. Its
exports and imports of “other commercial services”39,
by its main trade partners, are shown in chart 1.27.
The evolution of China is noteworthy on both the
imports’ and the exports’ side, as an emerging world
major buyer and supplier. The Republic of Korea’s
imports from China increased by an annual 22 per cent
CAGR between 2000 and 2003 and attained the fastest
growth rate among its import partners. China’s exports
market share in the Republic of Korea improved by
4 percentage points from 5 to 9 per cent. This value
was still far below the calculated 52 per cent of intraEU-15 “other business services” trade in the regional
group with the highest degree of trade integration.

2.

The broader concept of ICT-enabled
trade in services

When analysing trade in ICT-enabled services, one
can take into account the more broadly established
concept of international trade in services. This not
RQO\ FRPSULVHV WUDGH ÁRZV EHWZHHQ UHVLGHQW DQG
non-resident entities as registered in the International
Monetary Fund Balance-of-Payments (IMF BOP)
statistics, but also covers other modes of delivering
services abroad. The approach is based on the
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recommendations of the Manual of International
Trade in Services Statistics (2002), co-developed by
UNCTAD.40 The manual sets out an internationally
accepted framework for reporting statistics of
international trade in services in a broad sense. It
recommends that countries progressively expand and
FRQÀJXUHWKHLUWUDGHLQVHUYLFHVVWDWLVWLFVLQOLQHZLWK
the broader structure. This methodology allows the
measurement of trade statistics along the four modes
RI VHUYLFHGHOLYHU\DVGHÀQHGLQWKH*$76
Depending on “the origin of the service supplier
and consumer, and the degree and type of territorial
presence which they have at the moment the service
LVGHOLYHUHGµ :72 WKH*$76LGHQWLÀHGIRXU
modes of delivery for international services trade:
cross-border (Mode 1), consumption abroad (Mode 2),
commercial presence (Mode 3) and presence of natural
persons (Mode 4). The data sources for international
trade in services statistics, detailed by modes of
delivery, are presented in table 1.10.
Box 1.6 presents information on the data sources, data
DYDLODELOLW\ LVVXHV DQG FODVVLÀFDWLRQV IRU WKH IRUHLJQ
DIÀOLDWHV·WUDGHVWDWLVWLFV )$76 

The composition of international trade in services is
dominated by deliveries through forms of commercial
presence (Mode 3) (see estimates in table 1.10). The
prominence of Mode 3 can be explained by the nonWUDGDEOH QDWXUH RI  VHUYLFHV 3ULYDWH ÀUPV H[SDQGLQJ
activity in new markets can only export small quantities
across borders because they have to face high trade
barriers. Services are exported on a large scale by
establishing commercial presence abroad and thus
avoiding part of the trade costs. Owing to aspects
such as the use of an appropriate language, cultural
differences and the variety of standards and regulations,
only highly standardized services can be exported from
a distance (Mode 1). Most services traded today are
market-targeted and culturally adapted and therefore
better provided through the establishment of
commercial presence (Mode 3). Apart from the cost
LVVXHRQO\ODUJHDQGHIÀFLHQWÀUPVFDQDIIRUGWRVHWXS
IRUHLJQDIÀOLDWHVDEURDGZKLOHWKHVPDOOHUÀUPVKDYHWR
opt for other contract arrangements to ensure service
delivery in foreign markets. Most Mode 3 deliveries
originate in developed countries and go hand in hand
with a certain level of capital export. However, foreign
investment data show that developing and SEECIS
FRXQWULHV·UROHLQWKLVÀHOGKDVLQFUHDVHGVXEVWDQWLDOO\
in recent years (UNCTAD, 2005). Moreover, ICTs

Table 1.10. Statistical coverage by modes of supply
WTO GATS
&ODVVLÀFDWLRQ

Mode 1
Cross-border supply

Mode 2
Consumption abroad

Mode 3
Commercial
presence
Mode 4
Presence of natural
persons

Practical example

Sources of statistics

Estimated share
in world trade in
services

%DODQFH RI SD\PHQWV transportation PRVW RI  communica$Q,QGLDQVRIWZDUHFRQVXOWDQW
WLRQVVHUYLFHVLQVXUDQFHVHUYLFHV¿QDQFLDOVHUYLFHVUR\DOWLHV
SURYLGLQJ VHUYLFHV HOHFWURQLand licence fees; SDUWRIFomputer and information services,
FDOO\WRD%ULWLVKFRQVXPHULQ
other business services, and personal, cultural, and recreWKH8.
ational services



%DODQFH RI SD\PHQWV travel H[FOXGLQJ JRRGV ERXJKW E\
$Q,QGLDQVRIWZDUHFRQVXOWDQW
WUDYHOOHUV UHSDLUVWRFDUULHUVLQIRUHLJQSRUWV JRRGV SDUWRI
SURYLGLQJVHUYLFHVWRD%ULWLVK
transportation (VXSSRUWLQJDQGDX[LOLDU\VHUYLFHVWRFDUULHUVLQ
consumer in India
IRUHLJQSRUWV

±

$Q ,QGLDQ VRIWZDUH FRQVXOWDQF\UHVLGHQWLQWKH8.DQG
)RUHLJQ$I¿OLDWHV7UDGH6WDWLVWLFV )$76
SURYLGLQJ VHUYLFHV WR D ORFDO
%ULWLVKFRQVXPHU
$Q ,QGLDQ VRIWZDUH FRQVXOtant temporarily employed by
D ¿UP ORFDWHG LQ WKH 8. DQG
SURYLGLQJ VHUYLFHV WR WKH ORcals

%DODQFHRISD\PHQWVSDUWRIcomputer and information services; other business services; personal, cultural and recreational services; and construction services; FATS (supplePHQWDU\LQIRUPDWLRQ IRUHLJQHPSOR\PHQWLQIRUHLJQDI¿OLDWHV¶
EDODQFH RI SD\PHQWV VXSSOHPHQWDU\ LQIRUPDWLRQ  ODERXU
UHODWHGÀRZV



±

Source: 0DQXDORI,QWHUQDWLRQDO7UDGH6WDWLVWLFV  IRUWKHVWDWLVWLFDOFRYHUDJH,QWHUQDWLRQDO7UDGH6WDWLVWLFV :72 IRUWKHHVWLPDWHG
VKDUHLQZRUOGWUDGHDQG:XQVFK9LQFHQW  DGDSWHGIRUH[DPSOHV
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Box 1.6
Sales by foreign afﬁliates in the service sector: Data considerations
:KHQWKHEURDGHUGH¿QLWLRQRILQWHUQDWLRQDOWUDGHLQVHUYLFHVLVDSSOLHGQRWDOOUHOHYDQWÀRZVDUHUHFRUGHGVWDWLVWLFDOO\LQWKHVDPHZD\
7KHPDLQGLVWLQFWLRQRFFXUVDORQJWKHOLQHRIUHVLGHQFH7UDQVDFWLRQVEHWZHHQUHVLGHQWVDQGQRQUHVLGHQWVDSSHDULQWKH,0)%DODQFHRI
3D\PHQWV %23 VWDWLVWLFVDQGDUHXVXDOO\UHIHUUHGWRDVH[SRUWVDQGLPSRUWV6DOHVPDGHE\IRUHLJQDI¿OLDWHVRIWUDQVQDWLRQDOFRPSDQLHV
FRQVLGHUHGUHVLGHQWLQWKHKRVWFRXQWU\ DUHUHFRUGHGVHSDUDWHO\XQGHUWKH)RUHLJQ$I¿OLDWHV7UDGH6WDWLVWLFV1 )$76 )RUVRPHHFRQRPLHV
VHSDUDWHVXSSOHPHQWDU\GDWDRQWKHYDOXHRIVHUYLFHVVXSSOLHGE\SURIHVVLRQDOVWHPSRUDULO\ZRUNLQJDEURDGLVDOVRUHFRUGHGXQGHUWKH
FATS.
)ROORZLQJWKH0DQXDORI,QWHUQDWLRQDO7UDGH6WDWLVWLFV¶GHVFULSWLRQWKH,0)%23H[SRUWVDQGLPSRUWVRI,&7HQDEOHGVHUYLFHVFRUUHVSRQGWR
Mode 1, Mode 2 and marginally Mode 42GHOLYHULHV7KHVDOHVRIIRUHLJQDI¿OLDWHVFRUUHVSRQGWR0RGHGHOLYHULHVDQGDUHUHIHUUHGWRDV
RXWZDUGDQGLQZDUGÀRZV0RVWIRUHLJQDI¿OLDWHV¶WUDGHVWDWLVWLFVIROORZWKH,6,&5HYFODVVL¿FDWLRQ8VLQJWKHHVWDEOLVKHGFRUUHVSRQGHQFH
EHWZHHQ%23DQG)$76FODVVL¿FDWLRQV 7KH0DQXDO HTXLYDOHQWVRIWKH,&7HQDEOHGVHUYLFHDJJUHJDWHZHUHFRQVWUXFWHGIRUVDOHV
through commercial presence4 0RGH 
)$76DYDLODELOLW\LVOLPLWHGWRVRPHGHYHORSHGFRXQWULHVDQGGDWDDUHRQO\SURYLGHGVHSDUDWHO\LQDGHFHQWUDOL]HGPDQQHUE\QDWLRQDOLQVWLWXWLRQV$GGLWLRQDOO\DPRQJWKHFRXQWULHVWKDWSXEOLVKIRUHLJQDI¿OLDWHV¶WUDGHVWDWLVWLFVRQO\DIHZKDYHVHSDUDWHGDWDRQVHUYLFHV,QWKLV
FKDSWHUWKHDQDO\VLVRI0RGH,&7HQDEOHGVHUYLFHWUDGHZDVUHVWULFWHGWRGDWDIURP$XVWULD&DQDGD)LQODQG)UDQFH*HUPDQ\-DSDQ
Portugal and the United States.
1

)RUH[DPSOHWKH86%XUHDXRI(FRQRPLF$QDO\VLVGH¿QHVWKHVDOHVRIVHUYLFHVWKURXJKIRUHLJQDI¿OLDWHVRIPXOWLQDWLRQDOFRPSDQLHVDVVDOHVLQLQWHUQDWLRQDO
PDUNHWVWKURXJKWKHFKDQQHORIGLUHFWLQYHVWPHQW
2
6HUYLFHVGHOLYHUHGHOHFWURQLFDOO\FRXOGIDOOXQGHUERWK0RGHDQG0RGHREOLJDWLRQVDOWKRXJKDQDJUHHPHQWKDVQRWEHHQUHDFKHGRQWKLVLVVXH)RUD
GHWDLOHGGLVFXVVLRQVHHWKH:72¶VVHFUHWDULDWQRWHRQ©7HFKQLFDO,VVXHV&RQFHUQLQJ)LQDQFLDO6HUYLFHV6FKHGXOHVª6),1:-XO\

+RZHYHU)$76XQGHUHVWLPDWH0RGHGHOLYHULHVIRUWZRUHDVRQV)LUVWWKH:72DQG)$76GH¿QLWLRQGRQRWPDWFKSHUIHFWO\$FHUWDLQSHUFHQWDJHRIIRUHLJQ
RZQHUVKLSLVUHTXLUHGIRUDFRPSDQ\WRDSSHDUDVDIRUHLJQDI¿OLDWHLQWKH)$76GDWDZKLOHQRVXFKOLPLWDWLRQDSSOLHVWRWKH:720RGHGH¿QLWLRQ6HFRQG
)$76LQWKHWHUWLDU\VHFWRURQO\FRYHUEXVLQHVVHVUHJLVWHUHGDVVHUYLFHVDQGWKHUHIRUHGRQRWWDNHLQWRDFFRXQWVDOHVRIIRUHLJQDI¿OLDWHVUHJLVWHUHGLQWKH
SULPDU\RUVHFRQGDU\VHFWRUVZKLFKVHOOVHUYLFHVRFFDVLRQDOO\ 7KH0DQXDORI,QWHUQDWLRQDO7UDGH6WDWLVWLFV 
4
7KHEURDG,QWHUQDWLRQDO6WDQGDUG,QGXVWULDO&ODVVL¿FDWLRQ ,6,&5HY FDWHJRULHVLQFOXGHGDV,&7HQDEOHGVHUYLFHVZHUHWUDGHSRVWDQGFRPPXQLFDWLRQV
¿QDQFH LQFOXGLQJLQVXUDQFH EXVLQHVVDFWLYLWLHVDQGFRPPXQLW\VRFLDODQGSHUVRQDOVHUYLFHV

$XVWULD %HOJLXP /X[HPERXUJ 'HQPDUN )LQODQG )UDQFH *HUPDQ\ ,UHODQG ,WDO\ 3RUWXJDO 6ZHGHQ 8QLWHG .LQJGRP 1RUZD\ &DQDGD 8QLWHG
6WDWHV-DSDQ&KLQD,QGLD6LQJDSRUH0DGDJDVFDU6ORYHQLD&]HFK5HSXEOLF+XQJDU\DQG3RODQG 81&7$')',71&VGDWDEDVH ZZZXQFWDGRUJ
IGLVWDWLVWLFV 

can lower transaction costs and thus increase services’
tradability across borders.

Why is the analysis by modes of delivery
useful for developing countries?

The persistence of Mode 3 as the primary delivery
mode in international services trade relates also to the
existence of relatively higher trade barriers in the other
modes. For example, service deliveries through the
movement of natural persons abroad are substantially
limited by migration regulations. Section 3 looks into
WKH:72VHFWRUVSHFLÀFPDUNHWDFFHVVFRPPLWPHQWV
for computer and information services.

The modes of trading services internationally have
GLVWLQFW IHDWXUHV DV GHVFULEHG EHIRUH EXW WKHLU ÀQDO
result is the same: foreign services are supplied in
domestic markets. Corresponding to services delivered
through forms of commercial presence (Mode 3),
IRUHLJQDIÀOLDWHV·VDOHVDUHDQDGGLWLRQDOVRXUFHRI WUDGH
information for policymakers. Like the BOP registered
exports and imports, services can thus also be supplied
abroad as outward and inward sales of foreign-owned
companies.

The value of services traded through Modes 2, 3 and 4
overtakes Mode 1 deliveries (65 per cent against 35 per
cent) also because of the proximity problem. In most
cases, the delivery of services relies heavily on a close
interaction between consumer and provider. Mode 1,
cross-border supply, is the only case where services are
delivered from a distance.41

:KHQ FRPSDUHG WKH VDOHV RI  IRUHLJQ DIÀOLDWHV DQG
the BOP trade data provide trade policymakers with
meaningful results. Three considerations are introduced
below.
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Chart 1.28
Domestic and international outsourcing

Source: UNCTAD.

First, through their policy actions, developing countries
can choose the right balance between exports and
LPSRUWV RQ WKH RQH KDQG DQG IRUHLJQ DIÀOLDWHV· VDOHV
RQWKHRWKHU'HOLYHULHVWKURXJKIRUHLJQDIÀOLDWHVKDYH
different socio-economic consequences when compared
ZLWKWKHH[SRUWLPSRUWDFWLYLWLHV%\GHÀQLWLRQVHOOLQJ
services through forms of commercial presence
depends on the amount of foreign investments from

the sending to the receiving country. Subject to the
particular local context, the presence of foreignRZQHGDIÀOLDWHVLQWKHWHUULWRU\RI DKRVWFRXQWU\JLYHV
rise to new opportunities and threats. For example,
better job opportunities, additional tax revenues and
technology transfers could serve as a trade-off with
KRVW *RYHUQPHQWV· GLIÀFXOW\ LQ UHJXODWLQJ IRUHLJQ
companies and the weakened competitiveness of the
domestic suppliers.
Second, the comparison of services imports and
H[SRUWV ZLWK IRUHLJQ DIÀOLDWHV· LQZDUG DQG RXWZDUG
ÁRZVFDQSURYLGHDYDOXDEOHLQVLJKWSDUWLFXODUO\LQWKH
context of outsourcing. In this way different aspects
of the services internationalization story are taken into
account: the foreign investment side and the exporting
VLGH )RU H[DPSOH D 86 ÀUP GHFLGLQJ WR RXWVRXUFH
part of its service activities can choose as its business
partner an Asian-based transnational company with
commercial presence in the United States. In this
example, the BOP statistics do not record the resulting
VHUYLFH WUDQVDFWLRQ VLQFH WKH $VLDQ IRUHLJQ DIÀOLDWH
would be resident in the host country. However,
the FATS typically register this type of domestic
RXWVRXUFLQJWRDIRUHLJQRZQHGÀUP)RUDJUDSKLFDO
illustration see chart 1.28.
Last, but not least, foreign investment and trade
often go hand in hand, with consequences for the
development of the service sector. Empirical studies
have proved that the investment development path and

Chart 1.29
United States’ imports and inward foreign afﬁliates’ sales of private services

Note: 3ULYDWHVHUYLFHVLQFOXGHDOOWKHVHUYLFHWUDQVDFWLRQVRISULYDWHHQWLWLHV
Source: US Bureau of Economic Analysis data.
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the trade development path are closely interconnected
(Dunning et al., 2001). Increased exports in a particular
sector often go together with a higher participation of
that sector in both inward and outward foreign direct
investment. This link is reinforced in the services
industry, where suppliers and consumers often need to
meet face to face.
Chart 1.29 shows to what extent deliveries through the
Mode 3 channel were relevant for a group of selected
developing economies. The calculations used data on
the total private services imports and inward foreign
DIÀOLDWHV·VDOHVLQWKH8QLWHG6WDWHVIRUWKH\HDU WKH
latest data available). As illustrated by the chart, private
VHUYLFHV GHOLYHUHG WKURXJK DIÀOLDWHV RI  GHYHORSLQJ
country-based trans-nationals exceeded the value
imported across borders from the same developing
countries. Detailed sectoral data were not available for
most developing countries selected in the chart and
therefore a similar analysis corresponding to the ICTenabled service cluster could not be conducted. Also,
the breakdown of existing FATS by sending country
only captured observations with regard to some
developing country partners. However, it is calculated
that in 2001 approximately 88 per cent of the US total
LQZDUG IRUHLJQ DIÀOLDWHV· VDOHV RI  VHUYLFHV ZHUH ,&7
enabled. At the same time, the ICT-enabled services
represented about 18 per cent of total US private
services imports.



relatively constant evolution of the share of services in
total world exports, which has stayed at approximately
20 per cent during the past ten years. UNCTAD
estimates42 that total BOP trade in services expanded
with a 10 per cent growth rate in 2005, but slightly
lagged behind the trade in goods growth rate (table
1.11). While it could be considered that commodity
price increases boosted the value of trade in goods,
IRU WUDGH LQ VHUYLFHV RQO\ QRPLQDO WUDGH ÁRZV FRXOG
be compared since internationally comparable services
price data are not available.
The relatively low share of services in total exports
has been contrasted against the much higher share
of services in national GDP composition. Services
represented 72 per cent of developed countries’ GDP,
52 per cent of developing countries’ output and 57
per cent of Central and Eastern European countries’
GDP according to UNCTAD (2003) estimates. Using
BOP data as the basis for trade in services evaluation
suggests that services evolve into an international
business only on a small scale.

The internationalization of the service
industry

Foreign direct investment (FDI) statistics, however,
tell a different story. While departing from fairly low
ÀJXUHVLQVHUYLFHV·VKDUHLQWKHFRPSRVLWLRQRI 
foreign investments has increased spectacularly during
the last decade. According to UNCTAD (2004), the
world has witnessed a shift of foreign investment
composition towards services for both developed and
developing country investors. Services accounted for
about 60 per cent of total global FDI inward stock in
2002, rising from less than half in 1990. An increasing
value of FDI came from the developed and transition
economies, together with an increase in South–South
)',ÁRZV7KHUHDUHWKXVVLJQVWKDWWKHVHUYLFHLQGXVWU\
did become more international mainly through foreign
investments.

A large share of the globally produced services is not
traded in the conventional way, but rather sold abroad
through commercial presence. BOP statistics show a

The substantial increase in service-related foreign
LQYHVWPHQWVZDVDOVRUHÁHFWHGLQIRUHLJQDIÀOLDWHV·VDOHV
(Mode 3). Foreign investments in services generated

The question addressed in the following section is how
,&7V LQÁXHQFH WKH FRPSRVLWLRQ E\ GHOLYHU\ PRGHV
of international trade in services and what are the
implications for the developing countries.

Table 1.11
Trends in world trade
Annual growth rates (%)

UNCTAD estimates for 2005
(billion $)

1999–2000

2000–2001

2001–2002

2002–2003

2003–2004

2004–2005

Goods



12.8

-4









Services

 

 

0.4



14.6



10.1

World exports

Source: ,0)%23GDWDDQG81&7$'FDOFXODWLRQV
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ICT-enabled services represented more than 55 per
FHQWRI WKHJOREDOÀJXUHLQ

Chart 1.30
United States’ outward services
transactions

Note: 7KH)$76VDOHVUHIHUUHGWRKHUHDUHQRWOLPLWHGWRPDMRULW\
RZQHGIRUHLJQDI¿OLDWHV¶VDOHV
Source: 86%XUHDXRI(FRQRPLF$QDO\VLV,0)%23GDWD

KLJKHU DQG PRUH G\QDPLF VDOHV RI  IRUHLJQ DIÀOLDWHV
than the traded value registered in the BOP. In the
United States, the ratio of majority-owned foreign
DIÀOLDWHV· VDOHV WR %23 WUDGH IROORZHG D VWHDGLO\
increasing trend from 0.8 in 1987 to 1.6 in 2003 for
outward transactions and from 0.8 to 1.7 for inward
transactions (chart 1.30). The same trend and a higher
share of FATS services sales vis-à-vis BOP service
exports were found in the developed countries with
growing exports.43 Canada, Finland, France, Germany
and Portugal had both higher and faster growing
PDMRULW\RZQHG IRUHLJQ DIÀOLDWHV· RXWZDUG VDOHV RI 
services than the BOP exports (1995/1997 to 2002).
Austria had more service exports than outward sales,
but the trend of the ratio was similar to that of the
other countries. These countries’ exports (BOP) of

ICTs can boost services trade in all the delivery modes
because they lower transaction costs. For example, the
YDOXHRI IRUHLJQDIÀOLDWHV·VDOHVKDVDOVREHHQERRVWHG
by the recent surge of mergers and acquisitions (United
States Department of Commerce, 2003). However,
since the value delivered through commercial presence
also necessitates capital investment and thus an
DGGLWLRQDOÀQDQFLDOHIIRUW,&7V·HIIHFWRQ0RGHWUDGH
should be more moderate. Therefore, ICTs can bring
about a change in the structure of international service
GHOLYHULHV 0RUH VSHFLÀFDOO\ LPSURYHG DFFHVV WR DQG
use of ICTs should favour Modes 1 and 2 over Mode
GHOLYHULHV7KLVFKDQJHZRXOGEHQHÀWWKHGHYHORSLQJ
countries with reduced commercial presence abroad.
To check whether ICT-enabled services were
increasingly delivered across borders and through
consumption abroad (through Modes 1 and 2), the
analysis relied on individual country data. Chart 1.31
presents the data analysis and results for the United
6WDWHV 7KHUH ZHUH VLPLODU ÀQGLQJV IRU WKH PDMRULW\
RZQHG IRUHLJQ DIÀOLDWHV· VDOHV LQ &DQDGD  WR
2002), France (1999 to 2001), Germany (1995 to 2003)
and Portugal (1997 to 2003). These countries exported
49 per cent of world ICT-enabled services in 2003 and
recorded positive growth rates in the aggregate sector.
The share of ICT-enabled services in total services
exports increased in the United States by 15 percentage
points over a seven-year period (1995–2002). As
KLJKOLJKWHGLQWKHÀUVWSDUWRI WKLVVHFWLRQWKHVDPH

Chart 1.31
Share of ICT-enabled services in total US outward service ﬂows

Source:86%XUHDXRI(FRQRPLF$QDO\VLVGDWD
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trend was found at the global level, where the share of
ICT-enabled services exports also improved. On the
other hand, US ICT-enabled Mode 3 sales grew at a
slower pace than the total outward sales of US-based
IRUHLJQDIÀOLDWHV&KDUWLOOXVWUDWHVWKHWZRVORZO\
converging shares of ICT-enabled services within total
86H[SRUWVDQGUHVSHFWLYHO\WRWDO86IRUHLJQDIÀOLDWHV·
sales. The opposite happened in absolute terms, where
the ICT-enabled services delivered through commercial
presence remained considerably larger and expanded
faster than the exports of ICT-enabled services. Results
suggest that, given the global context of surging Mode
3 deliveries and the relatively slower evolution of BOP
WUDGH ÁRZV WKH WUHQGV RI  WKH ,&7HQDEOHG VHFWRUV
had a compensating effect that favoured Mode 1 and
2 exports.
Exceptions were Japan and Finland (1995 to 2002),
where exports of ICT-enabled services experienced
ÁXFWXDWLQJDQGGHFOLQLQJJURZWKUDWHVUHVSHFWLYHO\)RU
Japan the shares of ICT-enabled services in exports
and outward sales had a parallel evolution, while for
Finland the two calculated shares diverged.
It appears therefore that the countries which specialized
in ICT-enabled service exports over the period analysed
have also seen an increase in the corresponding sales
of home-based multinationals. ICT-enabled service
sales through commercial presence grew faster than
exports for most countries analysed. The same applied
for trade in services in general. However, if the general
trend of trade in services is accounted for separately,
ICT-enabled services were increasingly delivered crossborder and through consumption abroad (Modes 1
and 2) rather than through commercial presence
(Mode 3). This result applied particularly to countries
with an increasing trend towards ICT-enabled service
exports.

Chart 1.32
Growth of computer and information
services exports

Source: ,0)%23GDWDDQG81&7$'FDOFXODWLRQV
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Chart 1.33
Exports of computer and information
services, by level of development

Source:,0)%23GDWDDQG81&7$'FDOFXODWLRQV

The lack of data prevented a similar analysis of the
developing countries’ exports and outward sales.
+RZHYHUDVFRQÀUPHGE\HPSLULFDOVWXGLHV 'XQQLQJ
et al., 2001), developing countries with growing
ICT-enabled service exports should also be able
to improve their competitive position in the sector’s
RXWZDUG VDOHV RI  IRUHLJQ DIÀOLDWHV 0RUHRYHU WKH
developing countries with less commercial presence
abroad could increasingly specialize in ICT-enabled
service exports.

3.

Sector focus: Computer and
information services

Exports and imports
Compared with the 1995 value, in 2003 global computer
and information service exports multiplied six times
and grew six times faster than total ICT-enabled
services (chart 1.32). The spectacular expansion
of export statistics in this service sector has been
greatly helped by developing countries’ growth rates.
In 2003, developing countries’ exports of computer
and information services were thirty times greater
than their 1995 value. Developing countries’ share in
computer and information exports increased from 4
per cent in 1995 to 20 per cent in 2003, reaching the
highest growth of all ICT-enabled service sectors since
2000 (chart 1.33).
Most of developing countries’ exports of computer
and information services originated in Asia. Export
growth rates were positive for developing countries
from America and Africa as well, even if the Asian
developing countries again had the most substantial
increases.
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Chart 1.34
Top 10 exporters and importers of computer and information services, 2003

Source: ,0)%23GDWDDQG81&7$'FDOFXODWLRQV

In absolute value, the largest exporters and importers
of computer and information services were still mainly
the developed countries (chart 1.34). The only notable
exception was India, which exported in 2003 the second
highest value of computer and information services,
worth $ 11.4 billion. With an annual average growth
rate of 47 per cent, over a period of only three years
(2000–2003) India surpassed the United States. Unlike
in the case of the other large exporters’ performance,
,QGLDQLPSRUWVVLJQLÀFDQWO\ODJJHGEHKLQGWKHH[SRUWV·
growth rate over the same period, by 45 percentage
points, reaching in 2003 total imports worth only $659
million. A similar case was Ireland, the world’s largest
exporter in this sector, with $14.2 billion exports as
opposed to only $371 million imports in 2003.

Chart 1.35
Top 10 developing economy exporters
of computer and information services

Source:,0)%23GDWDDQG81&7$'FDOFXODWLRQV

The developed European countries were among the
largest and most dynamic exporters of computer and
information services. The performance of Germany,
the United Kingdom and the Netherlands in terms of
both exports and imports of computer and information
VHUYLFHVZDVSDUWLFXODUO\VLJQLÀFDQW
In Asia and America, developed countries’ imports
in the sector had a below-average development and
even a negative growth rate in Japan. Trade data show
that Europe, developed Oceania and developing Asia
were the largest and most dynamic markets for the
computer and information services trade. In 2003,
China imported $1 billion worth of computer and
information services, which almost doubled its 2000
ÀJXUH $W WKH VDPH WLPH &KLQD ZDV DOVR WKH VHFRQG
largest developing exporter in this service sector, with
$1.1 billion.
The top ten list of developing country exporters
of computer and information services shows the
uncontested leadership of India (chart 1.35). Even
when scaling exports to the size of the economy, trade
specialization indices (revealed comparative advantage)
show that India has a much stronger comparative
advantage position in this service sector.44 Other
developing countries specializing in computer and
information services had similarly high export growth
rates, a fact that suggests an improvement in their
competitive position in the global market.
Table 1.26 in the Statistical Annex shows the exports
of computer and information services by country from
2000 to 2003.
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WTO liberalization commitments
The dynamic evolution of computer and information
services and their particular relevance to developing
countries’ exporters justify an analysis of the
corresponding WTO commitments in the sector. In
2003, 99.6 per cent of world exports of computer and
information services originated from WTO members.
Moreover, in this sector developing and transition
countries participated substantially in determining
the current level of market access commitments. Out
RI   :72 PHPEHUV ZLWK VSHFLÀF FRPPLWPHQWV
for computer and related services, 52 per cent were
developing economies and 10 per cent were from
South-East Europe and the Commonwealth of
,QGHSHQGHQW 6WDWHV 7KHVH ÀJXUHV FDQ EH FRQWUDVWHG
with a majority of more than three quarters of
developing and transition economies among WTO
members.45
6HUYLFHVDUHFODVVLÀHGGLIIHUHQWO\LQWKH,0)([WHQGHG
Balance of Payments and the WTO schedules of
commitments.46 The Manual of Trade in Services
Statistics (2002) established a correspondence between
WKHWZRFODVVLÀFDWLRQV\VWHPV7KH%23FRPSXWHUDQG
information sector corresponds largely to the WTO
computer and related services.47 Annex III gives a
detailed description of the type of services included
in the WTO computer and related sector, based
on the provisional United Nations Central Product
&ODVVLÀFDWLRQ
Services have been subject to multilateral trade
negotiations since 2000. Despite continuous
negotiations on services in the WTO, at the time of
completing this report (July 2006) the outcome of the
negotiations remained unresolved. During 1998–2006,
seventeen new members joined the WTO and all made
VSHFLÀF FRPPLWPHQWV ZLWK UHJDUG WR FRPSXWHU DQG
related services. Therefore, the information presented
in this chapter corresponds to both the WTO
members’ market access commitments as submitted
in the 1995 lists and the acceding countries’ additional
commitments.
Among the sectors negotiated in the WTO, the
computer and related services sector is one of the
most liberalized, largely owing to the low-trade
barrier environment in this sector at the time of the
Uruguay Round. However, as is generally the case
for service sectors, the level of liberalization varies
greatly by modes of delivery. For example, while most
developed countries committed to full market access
for computer and related services delivered through



Modes 1 to 3 (cross-border, consumption abroad and
FRPPHUFLDO SUHVHQFH  VLJQLÀFDQWO\ OHVV ZDV DFKLHYHG
for the movement of natural persons (Mode 4).
WTO GATS market access commitments represent
the upper bound to the level of protectionism that
policymakers can exercise in a domestic market. More
liberal conditions may apply for trade in computer and
related services either for regional trade partners or on
a more general basis. For this reason, the WTO level
RI FRPPLWPHQWVLQVHUYLFHVLVDGHÀFLHQWSUR[\IRUWKH
actual level of trade liberalization achieved within a
member economy.
Charts 1.36 and 1.37 show the global level of
commitments for market access liberalization in the
computer and related service cluster, by comparing
Mode 1 and Mode 3. With a few exceptions (Georgia,
Indonesia, Pakistan and China) WTO members have
DJUHHG WR ELQG DOO WKH ÀYH VXEVHFWRUV RI  FRPSXWHU
and related services with the same commitments.48
Annex IV shows WTO members’ market access
commitments under Modes 1 and 3 for computer and
related services.
Sectoral commitments were categorized between three
options: full, partial or no market access. Alternatively,
WTO members could also choose not to include the
FRPSXWHU DQG UHODWHG VHFWRU LQ WKHLU OLVWV RI  VSHFLÀF
commitments. Such a choice resulted also in the
absence of any binding commitment of market access
for foreign service providers.49
The geographical representation of countries shows
a very large participation by the European countries
in the negotiations on this sector. Almost all the
European economies are members of the WTO, and
committed to open their markets for computer and
related services. In contrast, only 20 per cent of the
African WTO members included this sector in their
list of commitments. The countries of Oceania have
limited participation in the WTO, while Asia and
America made up half of the existing commitments in
the sector. On average, half of the developing WTO
members included computer and related services in
their lists. Brazil, Chile, Egypt, Thailand, Morocco and
Macao (China) are among the WTO members with no
commitments in the sector.
&RPSXWHU DQG UHODWHG VHUYLFHV EHQHÀW IURP IXOO IUHH
access to all developed WTO members’ markets when
delivered cross-border, through consumption abroad
or through commercial presence. It follows that 83 per
cent of the world exports of computer and information
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Charts 1.36 and 1.37
WTO market access commitments for computer and related services

(Mode 1)

(Mode 3)
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services in 2003 came from WTO members with full
cross-border market access commitments. The WTO
members permitting full access through commercial
presence in their markets also exported 82 per cent of
the global value of this service sector.
Developing WTO members made less liberal market
access commitments. Only two thirds of them
committed to open markets for computer and related
services delivered cross-border (Mode 1). One third
allowed only partial market access through forms of
commercial presence. Half of the developing countries
chose a combination of Mode 1 and Mode 3 full
commitments. Costa Rica, India, Indonesia, Thailand
and Turkey were the only WTO members with partial
or no market access commitments on computer and
information services for across-border consumption
abroad deliveries.
Service provision through the movement of natural
SHUVRQVLVVWLOOTXDOLÀHGE\VSHFLÀFGRPHVWLFUHTXLUH
ments in most countries (in 93 per cent of all
commitments). The same applies to South-East
European countries and the Commonwealth of
Independent States. The lack of free trade commitments under Mode 4 seriously hinders the provision
of services through the movement of natural
persons.
A continued services liberalization process will have
to tackle at least three aspects of the computer and
related sector.
First, not all countries have included this sector among
their market access commitments and, additionally,
some subsectors were omitted. WTO members are
continuing negotiations on services, which could
eventually lead to a comprehensive sectoral coverage
of the entire computer and related service cluster
subject to the same type of regulations.50 However,
developing countries have to consider world prices,
and weigh carefully their need for access to computer
and related services, against making commitments that
may inhibit the development of their own productive
capacities in this sector.
Secondly, more liberalization could be required with
regard to the movement of natural persons (Mode
4). In the computer and related services sector full
market access has already been achieved in respect
of developed countries for Modes 1, 2 and 3. From
a developing country point of view, more service
liberalization under Mode 4 needs to be examined.
India has been the main advocate of this position
ZLWK ERWK PXOWLODWHUDO DQG VHFWRUVSHFLÀF SURSRVDOV51



Developing countries’ better endowment in ICT
human skills rather than ICT capital could justify their
relative specialization in Mode 4 trade rather than
Mode 3. Moreover, empirical evidence shows that in
the case of India in particular, a substantial presence
RI ,7VSHFLDOLVWVLQWKH8QLWHG6WDWHVOHGWRDVLJQLÀFDQW
LQFUHDVHLQRYHUDOOWUDGHÁRZVEHWZHHQ,QGLDDQGWKH
United States (Herander and Saavedra, 2005). At
present, most developed country commitments with
regard to Mode 4 refer only to specialists employed by
IRUHLJQDIÀOLDWHV7KHUHIRUHWKH\FDQRQO\EHH[SORLWHG
marginally by those developing countries with less
commercial presence abroad.
Thirdly, developing countries could also seek to pursue
mutual liberalization with other developing countries
under all modes of delivery in the context of South–
South trade negotiations, whose potential has been
highlighted previously in this chapter.
Last, but not least, developing countries with commercial
presence abroad should build up comprehensive
development strategies to take into account Mode 3
GHOLYHULHV$VVXJJHVWHGE\GDWDÀQGLQJVIRUVRPHRI 
the large exporters of ICT-enabled services, the sales
RI IRUHLJQDIÀOLDWHVVHHPWRSOD\DQHVVHQWLDOUROHLQWKH
internationalization of the services industry.

E.

Measuring ICT impact

Calls for measuring ICT impact on development have
been an essential and persistent feature in the discussion
on ICT measurement and the collection of statistical
indicators. After all, how important is it to know how
many enterprises have access to the Internet, when
we do not know how their use of Internet-based
technologies has changed the way they operate or
interact with the global economy, or whether this has
led to job losses or the creation of new jobs?
Therefore, an increasing amount of research is
emerging on quantitatively measuring52 the impact of
ICTs on social and economic development, including
ÀUP SURGXFWLYLW\ DQG QDWLRQDO *'3 JURZWK 7KLV
kind of empirical research has been made possible
by the increasing availability of comparable statistical
indicators on ICT access and use. So far, most of
the work has been based on developed countries’
data. But with the gradual increase in the availability
of comparable data from a number of developing
countries, similar analysis will be possible in the near
future.
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7KLV VHFWLRQ ZLOO ÀUVW EULHÁ\ GLVFXVV GLIIHUHQW
approaches to measuring the economic impact of
ICTs using both aggregate and micro-level data,
drawing primarily on developed countries’ studies.
Then it will present the latest research results from
UNCTAD’s work on measuring the impact of ICTs
on GDP growth in developing countries. While it
will not answer all questions related to the impact
of ICT on development, it provides a starting point
IRU WKLV JURZLQJ ÀHOG RI  UHVHDUFK ZKLFK ZLOO EH
extended in future editions of the Information
Economy Report.

1. Measuring ICT impact using
aggregate data
Measuring the economic impact of ICTs on growth
and productivity has been the subject of intense
investigation during the last decade. The interest
was mainly stirred by the unusually long period of
expansion experienced in the United States (1992–
2000). One approach was to focus on the ICT sector
and measure its productivity gains within the GDP
of the country, using aggregate-level data (Jorgenson,
Ho and Stiroh, 2005). The hypothesis here is that the
greater the size of the sector producing ICT goods
and services, the larger the positive impact of ICT on
JURZWK7KLVSRVLWLYHHIIHFWZRXOGEHPDLQO\MXVWLÀHG
by the rapid technological progress and very strong
demand characterizing the ICT sector in most OECD
countries. Estimation results show that the largest
contributions of ICT manufacturing were achieved in
Finland, Ireland and the Republic of Korea, by adding
almost 1 percentage point to aggregate multi-factor
productivity growth in the 1995–2001 period (OECD,
2003). The analysis shows the leaders of the new
technological wave to be on average in the forefront
of economic expansion.
7KLV W\SH RI  DQDO\VLV LGHQWLÀHV D VWURQJ FDXVDO
relationship, but it has the disadvantage of only
focussing on ICT-producing countries. Also, it ignores
to a large extent the differences in the use of ICTs
as inputs to other industries. In addition, it does not
provide suggestions on how less technologically
advanced countries should proceed to catch up with
the information economy leaders. For example,
according to the comparative advantage notion of
FRQYHQWLRQDO WUDGH WKHRU\ DQ HIÀFLHQW DOORFDWLRQ RI 
resources would prevent at least some countries from
specializing in ICT production. If this were the case,
a focus on producing more ICT goods and services

could even hinder developing countries from growing
and catching up.
Another common approach to measuring ICT and
growth focuses on ICT inputs and the role of the
ICT-using sector. It estimates the impact of ICTrelated capital investments on overall capital
deepening and the corresponding increases in labour
productivity (Waverman, Meschi and Fuss, 2005).
It is expected that the higher the ICT-related capital
investment, the greater the gains in per capita GDP.
The theoretical background of this type of models
is based on the Solow growth model (Solow, 1957),
which compares the impact on growth of ICT-related
capital investment as opposed to non-ICT capital
investments. National studies based on this approach
have estimated the impact of ICT investments on
per capita GDP growth at a magnitude of between
0.2 per cent for France and Japan and 1.4 per cent for
the Republic of Korea.
The main challenge of this analysis is related to the
differences between countries’ national accounts
statistical data with regard to ICT and non-ICT capital
investments. Also, the analysis cannot be reproduced
in a global context as the data are not available for
developing countries. Moreover, the approach has been
criticized for underestimating the ICT contribution to
growth by ignoring the potential network effects and
the knowledge spillover supposedly generated by ICT
technologies. Finally, aggregate-level data provide few
LQVLJKWV LQWR WKH XQGHUO\LQJ FDXVHV WKDW DIIHFW ÀUP
performance.

2.

Measuring ICT impact using
micro-data

:LWK WKH LQFUHDVLQJ DYDLODELOLW\ RI  GDWD DW WKH ÀUP
level, more and more studies are emerging that aim to
FDSWXUHWKHH[WHQWWRZKLFKWKHHIÀFLHQWXVHRI ,&7VE\
ÀUPVFRQWULEXWHVWRPXOWLIDFWRUSURGXFWLYLW\JURZWK
DQGÀUPSHUIRUPDQFHPRUHJHQHUDOO\ 2(&'G 
Put differently, ICT assets can be used more or less
HIÀFLHQWO\ GHSHQGLQJ RQ WKH UHJXODWRU\ HQYLURQPHQW
the structure of the industry sector and the degree of
competition in the market. In a sample of 13 OECD
FRXQWULHVÀUPOHYHOGDWDVKRZHGWKDWWKHXVHRI ,&7V
FDQKHOSÀUPVLQFUHDVHWKHLUPDUNHWVKDUHH[SDQGWKHLU
product range, better adapt their products to demand,
reduce inventories and help them integrate activities
throughout the value chain (OECD, 2003). Some of
WKHNH\ÀQGLQJVHPHUJLQJIURPWKHVHÀUPOHYHOVWXGLHV
are that:53
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Among ICTs, networking technologies have the
KLJKHVWSRVLWLYHLPSDFWRQÀUPSHUIRUPDQFH
ICT impacts emerge over time; and
Effective ICT use is closely linked to innovation,
skills and organizational change.

7KHVH SRVLWLYH FKDQJHV DUH UHÁHFWHG LQ KLJKHU
SURGXFWLYLW\JDLQVIRUWKHÀUPVDGRSWLQJPRUHFRPSOH[
ICT strategies. The advantage of using micro-data is
WKDW WKH DQDO\VLV FDQ EH OLQNHG WR RWKHU ÀUPVSHFLÀF
characteristics or data such as skills.
Preliminary research results from a micro-data-based
&DQDGLDQVWXG\VXJJHVWWKDWÀUPVERWKSURJUHVVDQG
regress from one e-business stage to another over time
DQGWKDWODUJHUÀUPVDUHPRUHOLNHO\WRPRYHXSWKHH
business ladder than SMEs (Statistics Canada, 2006). A
UHFHQW)LQQLVKVWXG\RQ,&7LPSDFWLQÀUPVIRXQGWKDW
a computer increases average workers’ productivity by
24 per cent and that computer portability and LAN
connections add additional important effects (32
per cent and 14 per cent respectively) (Maliranta and
Rouvinen, 2004). The impact was found to be much
greater in younger companies than in older ones.
Researchers from the United Kingdom have extensively
used micro-data to measure the impact of ICTs on
ÀUP SURGXFWLYLW\ %ORRP 6DGXQ DQG YDQ 5HHQHQ
2006; Clayton, 2006; Crespi, Crisculo and Haskel, 2006;
Farooqui and Sadun, 2006). They revealed positive and
VLJQLÀFDQW SURGXFWLYLW\ HIIHFWV DFURVV DOO HFRQRPLF



sectors, with strong links to other variables such as
organizational structure, skills, age and size, as well
as broadband availability. The impact of broadband
on productivity has been the subject of a number of
UHFHQW VWXGLHV ZKLFK UHYHDOHG SRVLWLYH DQG VLJQLÀFDQW
links (see section B of this chapter).

3.

Impact of ICTs on GDP growth in
developing countries54

Most of the above-mentioned research on measuring
ICT impact has focused on developed countries,
primarily for reasons of statistical data availability.55
To extend the work on ICT impact measurement to
developing countries, UNCTAD carried out in 2005
empirical research on the macroeconomic impact of
ICTs with a special focus on developing countries
and using the Orbicom infodensity model as a
basis (Orbicom, 2005). The analysis is based on the
Infodensity composite index developed by the Orbicom
'LJLWDO 'LYLGH ,QLWLDWLYH ZKLFK GHÀQHV ,QIRGHQVLW\
as “representing the ICT productive function of an
economy”, composed of ICT-enhancing capital and
labour (Orbicom, 2003). The choice of this index over
other available indexes56 was motivated primarily by the
IDFWWKDWLWLQFOXGHVȥDSDUWIURP,&7FDSLWDOȥDSUR[\
for measuring ICT skills, which are considered critical
to a country’s ability to absorb and effectively use ICTs.
A short description of the infodensity methodology is
provided in annex II.

Chart 1.38
GDP per capita and infodensity in 1995 and 2003
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Box 1.7
An empirical model for estimating ICT impact on GDP growth
81&7$'¶VDQDO\VLVZDVEXLOWRQWKHGHULYDWLRQVRIWKHQHRFODVVLFDOJURZWKPRGHO 6RORZ H[WHQGHGWRLQFOXGHJRYHUQPHQWSROLF\
YDULDEOHV7KHHPSLULFDOPRGHOXVHVWKHIUDPHZRUNRI%DUUR  IRUWKHDQDO\VLVRIJURZWKDFURVVFRXQWULHV$FFRUGLQJO\GLIIHUHQFHVLQWKH
UHODWLYHJURZWKUDWHVDFURVVFRXQWULHVDUHH[SODLQHGE\WKHWDUJHWHGOHYHORIRXWSXWDVGHWHUPLQHGE\SROLF\PDNHUV¶FKRLFHV7HFKQRORJLFDO
LQQRYDWLRQLVGULYLQJVXVWDLQHGORQJUXQJURZWKLQWKLVPRGHODVDQH[WHUQDOIDFWRU%DUURDQG6DODL0DUWLQ  SURYLGHDPRUHFRPSOH[
HQGRJHQRXVJURZWKVHWWLQJLQZKLFKHYHQLIRQO\OHDGLQJHGJHFRXQWULHVGLVFRYHUQHZLGHDVDQGWKHRWKHUFRXQWULHVVLPSO\LPLWDWH1 in
WKHORQJUXQDOORXWSXWJURZWKUDWHVFRQYHUJHWRZDUGVWKHOHYHOVFKRVHQE\SROLF\PDNHUV7KHLUVHWWLQJFRQ¿UPVWKDWJRYHUQPHQWDFWLRQWR
LPSURYH,&7XVHFDQKHOSGHYHORSLQJFRXQWULHVWRJURZIDVWHUHYHQZKHQWKH\GRQRWOHDGLQQRYDWLRQLQ,&7
)ROORZLQJWKLVDQDO\VLVWKHHPSLULFDOPRGHOGHYHORSHGLVVKRZQLQWKHIROORZLQJHTXDWLRQ

log(GDPpercapita ) t ,i  a 0

a1 PopulationGrowtht ,i

a2 (

GCF
) t ,i
GDP

a 3 OPENNESS t ,i

a 4 Inflation t ,i

a 5,t

7KHSHUFDSLWD*'3JURZWKUDWHLVUHSUHVHQWHGKHUHDVDIXQFWLRQRI¿YHYDULDEOHVWKHDQQXDOSRSXODWLRQJURZWKUDWHWKHJURVVFDSLWDO
IRUPDWLRQZHLJKWHGE\WKH*'3 DVDSUR[\IRULQYHVWPHQW DFODVVLFDOLQGH[RIRSHQQHVV DVDSUR[\IRUWUDGH DQDQQXDOLQÀDWLRQLQGH[
FDOFXODWHGIURPWKH*'3GHÀDWRUDQGWKH,QIRGHQVLW\LQGH[ ,' 
The aWFRHI¿FLHQWPHDVXUHVKRZVHQVLWLYH*'3LVWRFKDQJHVLQ,QIRGHQVLW\,QRWKHUZRUGVLIaWLVHTXDOWRDSHUFHQWLQFUHDVHLQ
WKH,QIRGHQVLW\LQGH[RIDFRXQWU\ZRXOGRQDYHUDJHEULQJDERXWDSHUFHQWLQFUHDVHLQSHUFDSLWD*'3
1

7HFKQRORJLFDOLQQRYDWLRQLVHQGRJHQRXV

The goal of the UNCTAD analysis was to estimate
whether a relative measure of ICT uptake can justify
differences in output growth on a more global scale.
Given the scarcity of data on ICT investment for
developing countries, a general growth accounting
framework was chosen. Rather than capturing the
impact of ICT-related capital investments, the analysis
inquires into whether a greater stock of ICT capital
and labour helps boost economic growth. The channels

through which this is expected to take place are mainly
network and spillover effects.
The model uses available statistical data from 153
countries to proxy the diffusion and uptake of ICTs.
The panel data consist of a mix of developed and
developing countries, with a substantial prevalence of
developing countries, covering the period from 1995
to 2003.

Table 1.12
Impact of ICT on GDP growth (global estimates)
Sample year

Number of countries
in the sample

GDP elasticity
to ID (%)

GDP per capita mean
($ PPP)

ID mean (*100)

Marginal effect of ID
on GDP ($)

1996







41.21



1997









22

1998



0.142

8 284



21

1999

146







26

2000

146









2001

146

0.262



80.00



2002











2003











Notes: 3RROHG685HVWLPDWLRQZLWKDQ$5  SURFHVVFRQYHUJHQFHDFKLHYHGDIWHULWHUDWLRQV
8QEDODQFHGSDQHOZLWKREVHUYDWLRQVFRXQWULHVDQG\HDUV
a0 
5VTXDUHG

INFORMATION ECONOMY REPORT 2006

CHAPTER 1 ,&7,1',&$7256)25'(9(/230(1775(1'6$1',03$&7

:KDW IROORZV LOOXVWUDWHV ÀUVW WKH OLQNDJH EHWZHHQ
the levels of GDP per capita in purchasing power
parity (PPP) terms and ICT levels. Then, on the basis
of a growth accounting model that includes data on
LQYHVWPHQW WUDGH SRSXODWLRQ JURZWK DQG LQÁDWLRQ
it presents a summary account of the results of
measuring the impact of ICTs on economic growth, in
particular in developing countries.



Chart 1.39
GDP elasticity to infodensity

Correlation between ICTs and GDP
ICT uptake is found to be highly correlated with per
capita GDP at purchasing power parity (PPP) (chart
  7KH FRUUHODWLRQ FRHIÀFLHQWV WHQG WR GHFOLQH
slightly over time – from around 0.95 (1995) to 0.9
(2003). At the same time, the ICT–GDP relationship
appears to have grown more robust, with the 2003
values more evenly distributed along the regression
OLQH 7KLV FRQÀUPV WKH VWURQJ OLQNDJH EHWZHHQ WKH
level of ICT advancement of a country and per capita
GDP.
7KHJUDSKVDOVRVKRZWKDWWKHÀWWHGOLQHVDUHVWHHSHU
for 2003 data than for 1995 data. This suggests that, on
average, GDP levels are more responsive to changes in
ICT uptake today than nine years ago.

Impact of ICT on GDP growth
A strong correlation between two variables is not
VXIÀFLHQW WR SURYH D FDXVDO UHODWLRQVKLS ,&7 XSWDNH
and GDP per capita may simply go hand in hand; it
does not necessarily mean that an increase in the ICT
level will bring about stronger GDP growth. Therefore,

a panel data estimate was run to measure the impact of
ICTs on per capita GDP within a more comprehensive
growth model framework, taking into consideration
data on investment, trade, population growth and
LQÁDWLRQ ER[ 
Results illustrate the impact of ICTs on economic
growth (table 1.12). Here, the model explains
approximately 73 per cent of the variation in GDP per
capita growth rates across time and countries. Moreover,
ICTs have a positive effect on income growth.57 In
DGGLWLRQ WKH HVWLPDWHG HODVWLFLW\ FRHIÀFLHQWV SXW LQWR
perspective the relationship between the variables
growth rates rather than their levels. Merely having a
good ICT level but very slow ICT growth rates can be
UHÁHFWHGLQVORZHU*'3JURZWKUDWHV7KHHVWLPDWLRQ
RI WKHHODVWLFLW\FRHIÀFLHQWLVWKHUHIRUHPRUHVXLWDEOH
for capturing the relationship between the ICT and
GDP growth rates.
2YHU WLPH WKH HODVWLFLW\ FRHIÀFLHQWV H[SHULHQFH DQ
upward trend, as anticipated in the previous graphical

Table 1.13
Impact of ICT on GDP growth, by country groups (estimated coefﬁcients)
Year

Group A (%)

Group B (%)

Group C (%)

Group D (%)

Group E (%)



0.140















0.080



0.101































0.102

0.102



2000



0.266

0.111

0.108

0.100

2001

0.182



0.116

0.116

0.106

2002

0.182



0.120







n.a

n.a

n.a



0.112

5VTXDUHG









0.080
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analysis in chart 1.38. They increase from 0.1 in 1996
to 0.3 in 2003 (chart 1.39). In other words, a 1 per cent
increase in the Infodensity index of a country resulted
on average in a 0.1 per cent increase in per capita
GDP in 1996 and in a 0.3 per cent increase in 2003.
$V VXJJHVWHG HDUOLHU WKH HODVWLFLW\ FRHIÀFLHQWV SUR[\
the degree to which the ICT-related inputs have been
incorporated into the production processes of a given
country.

Impact by country groups
)LQDOO\WKHPRGHOZDVUXQVHSDUDWHO\IRUÀYHGLIIHUHQW
country groups with different levels of ICT uptake.
This is based on the assumption that economic growth
has not been equally sensitive to changes in the ICT
indicators across different levels of ICT performance.
Therefore, countries have been sorted according to
their 2003 Infodensity performance and categorized
LQWR ÀYH JURXSV $ WR (  LQ D GHFUHDVLQJ RUGHU VHH
DQQH[,,WDEOHIRUFRXQWU\FODVVLÀFDWLRQ 
Compared with the overall estimation results, group
HVWLPDWHV DUH OHVV VLJQLÀFDQW VWDWLVWLFDOO\ WDEOH  
$FFRUGLQJO\WKHPRGHOÀWVEHVWWKHFRXQWULHVLQ*URXS
B, where it explains approximately 30 per cent of the
YDULDWLRQLQWKHLQFRPHJURZWKUDWH'HVSLWHHIÀFLHQF\
OLPLWDWLRQV HODVWLFLW\ FRHIÀFLHQWV H[KLELW D VLPLODU
upward trend found in the global analysis. Results also
VXJJHVW WKDW *URXS % FRXQWULHV EHQHÀW PRVW IURP
increases in ICT growth rates over the nine years,
KDYLQJ WKH KLJKHVW FRHIÀFLHQWV UDQJLQJ IURP  WR
0.27). Moreover, it seems that over time, Groups C,
D and E could catch up, given the upward trend of
WKHFRUUHVSRQGLQJFRHIÀFLHQWV$OVRLQFRQWUDVWZLWK
Groups A and B, Groups C, D and E have relatively low
FRHIÀFLHQWV FKDUW 7KHVOLJKWO\ORZHUUHVXOWVRI 
Group A countries compared with Group B countries
suggest that in countries with high ICT endowment the

effect is somewhat levelling off, although it continues
to increase over time.
The more moderate results for the least-ICT-endowed
FRXQWULHVDUHDSRWHQWLDOLQGLFDWRURI DQLQVXIÀFLHQWRU
LQHIÀFLHQWLQFRUSRUDWLRQRI ,&7VLQWRWKHSURGXFWLRQ
processes of those countries. Market rigidities (such as
GLIÀFXOWDFFHVVWRFUHGLWORZHUGHJUHHRI WHFKQRORJLFDO
advances diffusion, lower rates of enrolment in
higher education resulting in limited high-skilled
ODERXUHQGRZPHQWVHWF FRXOGOLPLWDPRUHHIÀFLHQW
incorporation of ICTs into the production process in
countries of Groups C to E and thus might prevent
them from taking full advantage of their ICT-related
investments. Another explanation could be stronger
spillover and network effects. Countries with a higher
,&7 VWRFN FRXOG WKHRUHWLFDOO\ EHQHÀW IURP D KLJKHU
level of interaction of their domestic ICT networks,
thus creating added value at very low cost and achieving
higher productivity gains.
To conclude, the results of the empirical analysis
showed that ICT adoption can make an important
positive contribution to gains in per capita income
ȥHYHQLQSRRUHUFRXQWULHV,&7VDVPHDVXUHGE\WKH
Infodensity index can contribute to the GDP per
capita (PPP) growth rate with an increase of 0.1 to
0.3 percentage points. However, the best results are
retrieved from group estimations for the intermediate
level of ICT uptake. In other words, countries with
similar shares of world GDP and ICT uptake seem to
EHEHQHÀWLQJPRVWIURPWKHRSSRUWXQLWLHVSURYLGHGE\
ICTs. Since human capital is a central component of
WKH ,QIRGHQVLW\ LQGH[ WKH UHVXOWV VWURQJO\ UHÁHFW WKH
level of skills and education available in the countries,
as a key determinant for the impact of ICTs on
development.

F. Conclusions and
recommendations

Chart 1.40
Country group elasticities

This chapter has provided an overview of the latest
WUHQGVLQ,&7DFFHVVDQGXVHJOREDOO\DQGVSHFLÀFDOO\LQ
the developing world. It has included a description of
the evolution of core ICT indicators such as Internet
and mobile phone use, as well as the role of broadband
in promoting the information economy. The chapter
has also analysed the role of ICTs in developing
countries’ services trade, and presented research
results that aimed to measure the economic impact of
ICTs. On the basis of this comprehensive discussion
RI  JOREDO ,&7 GHYHORSPHQWV WKH IROORZLQJ ZLOO ȥ LQ
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DVXPPDU\IDVKLRQȥGUDZVRPHNH\FRQFOXVLRQVDQG
provide suggestions for policymakers in developing
countries.

The diffusion of ICT in developing countries
still needs government intervention
ICT diffusion in developing countries should address
connectivity in both urban and rural areas, where
private providers might be discouraged to go because
of costs associated with geographical hurdles or
the absence of a critical mass of customers. Mobile
phones and other wireless technologies present a
viable alternative solution to connectivity problems in
developing countries. To reduce the economic isolation
of rural and remote areas, wireless communications
should be encouraged actively by Governments where
telecommunications incumbents could take the lead.

Broadband is crucial for developing an
information economy
Broadband Internet access makes it possible to
conduct more sophisticated e-business, and is essential
for conducting such business at the international level.
This will become increasingly evident in developing
countries, as the rapid growth in broadband penetration
in OECD countries shed further light on the technology
gap. The use of broadband for e-business has a positive
LPSDFWRQFRPSHWLWLYHQHVVDQGSURGXFWLYLW\DWWKHÀUP
level, which in turn has an impact on macroeconomic
growth.



countries in 2003. This increase in demand and supply
in the developed countries’ ICT sector opens up new
prospects for developing country business partners.
Industrial and trade policies in ICT-producing
developing countries should therefore support the
creation of business opportunities in ICT-related
industries.

ICTs continue to facilitate trade in services
ICT-enabled service exports continued to grow faster
WKDQWRWDOVHUYLFHH[SRUWVWKXVFRQÀUPLQJ,&7V·UROH
in facilitating services trade. Developing countries
FRQWULEXWHG ZLWK OHVV WKDQ RQH ÀIWK WR WKH JOREDO
exported value of ICT-enabled services and took
longer to recover in the aftermath of 2000. However,
in 2003, developing countries’ exports picked up again
and exceeded the average growth rate. Asian exporters
in general and mainland China and India in particular
performed better in terms of both absolute value and
dynamics.

South–South trade potential: Evidence from
Asia
Developed countries remained the main exporters
and importers of ICT-enabled services, although they
traded to an increasing extent with transition/SEECIS
and developing partners. Given the lack of bilateral
data, the potential of South–South trade in ICTenabled services could not be thoroughly assessed. The
Republic of Korea’s exports and imports of services
suggest a growing contribution of regional trade in the
developing countries’ balance of payments.

Demand is as important as supply to
broadband deployment
National ICT policies must address both the supply
and the demand sides of broadband deployment, with
special attention to SMEs. Broadband deployment
should match demand, but demand can be encouraged
through the development of content and skills, as well
as by ensuring an enabling environment through an
adequate regulatory framework and security.

The ICT sector could be an important source
of employment and growth
Following the contraction in the year 2000, ICT-sector
value-added and employment grew in developed

ICTs boost countries’ exports more than
multinationals’ sales
In the ICT-enabled sectors, trade carried out through
WKH IRUHLJQ DIÀOLDWHV RI  PXOWLQDWLRQDO FRPSDQLHV
exceeds by a large extent the conventional export and
LPSRUWÁRZV)XUWKHUPRUHGHYHORSLQJDQGWUDQVLWLRQ
economies have increased their commercial presence
abroad. An analysis in relative terms shows that in
most cases ICTs boost service exports more than
VDOHVWKURXJKIRUHLJQDIÀOLDWHV+RZHYHUODUJHH[SRUWV
of ICT-enabled services are also likely to sell more
WKURXJKWKHLUIRUHLJQDIÀOLDWHV'HYHORSLQJFRXQWULHV·
H[SRUWVZRXOGEHQHÀWIURPLPSURYHGDFFHVVWRIRUHLJQ
markets under all WTO modes of delivery.
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Computer and information services trade
needs further liberalization
Computer and information exports are the most rapidly
growing ICT-enabled service sector, particularly in the
developing economies. This may be explained by, inter
alia, the correspondingly low regulatory environment in
the WTO. Continued trade liberalization in this sector
would need to take into account developing countries’
concerns about the movement of natural persons
(Mode 4). Additionally, developing countries should
seek improved market access commitments under the
other modes of delivery to boost the potential for
South–South trade in services.

ICT impact on ﬁrms is best when
complemented with other changes
5HVHDUFK RQ WKH LPSDFW RI  ,&7V DW WKH ÀUP OHYHO
UHYHDOHG D SRVLWLYH LPSDFW RQ ÀUP SHUIRUPDQFH DQG
increased market share if it is complemented by
organizational changes, the upgrading of skills and
innovation. The age and size of the companies, as well
as the quality and speed of the Internet connection,
also play a role. Other critical factors are the regulatory
HQYLURQPHQWLQZKLFKWKHÀUPRSHUDWHVWKHVWUXFWXUH
of the industry sector and the degree of competition
LQ WKH PDUNHW +HQFH WR RSWLPL]H LPSDFW ÀUPOHYHO
ICT strategies need to be introduced in conjunction
ZLWKRWKHUFKDQJHVLQWKHPDQDJHPHQWRI WKHÀUPV

ICT impact on growth is highest once a
critical threshold of ICT uptake is reached
ICT access and use can contribute to productivity
growth in both developed and developing countries.
UNCTAD research on measuring the impact of ICTs
on GDP in developing countries revealed a positive
contribution even in poorer countries. But countries

that already have a certain level of ICT uptake seem to
EHQHÀW PRVW IURP WKH QHZ WHFKQRORJLHV  7KHUHIRUH
Governments need to create an enabling environment
through their national ICT plans and policies, so as to
promote ICT diffusion among economic and social
actors (see chapter 2).
Measuring ICT impact sho uld focus on
micro-level data
Research on measuring the impact of ICT on
development is still in its infancy. However, with the
increasing availability of reliable and comparable
statistical data, further work will be possible. In
particular, there is a need to carry out micro-data
analysis to identify the extent to which ICTs change
the performance of SMEs in developing countries.
Another important advantage of using micro-data is
WKDW WKH DQDO\VLV FDQ EH OLQNHG WR RWKHU ÀUPVSHFLÀF
characteristics or data such as skills. National statistical
RIÀFHV WKH SURGXFHUV RI  VXFK GDWD DUH LQ WKH EHVW
position to carry out this analysis, as an input to
national ICT policymaking.

More and better data are crucial for
assessing the information economy
Finally, research on ICT trends and impact on
GHYHORSPHQWZLOOEHQHÀWVLJQLÀFDQWO\IURPLPSURYHG
data. Measuring the information society should
therefore be an integral component of national ICT
plans and policies. This requires close cooperation
EHWZHHQSROLF\PDNHUVDQGVWDWLVWLFDORIÀFHVDQGDPRQJ
stakeholders in the national statistical system. Since
the development of comparable data is a long-term
process, even countries with relatively less advanced
information societies should start the process early in
order to have some initial data in the medium term that
will allow them to assess the impact of ICT on their
social and economic development.
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Annex I
STATISTICAL ANNEX
Table 1.14
Mobile phone subscribers:
Economies by level of development and by region
2001

% change
2001–
2002

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005

DEVELOPED ECONOMIES
ASIA
Israel



-DSDQ





2.6



8.4 



10.6

6.8 





 



 

EUROPE
Andorra



11.4







Austria











12.6



2.1

8 160 000

%HOJLXP







6.2



6.1







Cyprus











16.1



12.2



&]HFK5HSXEOLF







12.8



'HQPDUN LQFO)DURH,VODQGV







6.6











Estonia





881 000













Finland



8.2















France



 

8.0 

 

 

*HUPDQ\



 

 64 800 000

10.1 

11.1 

*LEUDOWDU



24.2





..







*UHHQODQG







..

*XHUQVH\



16.0











Hungary





6 886 111









6.8



Iceland











4.2







Ireland



1.0







8.0



11.4

4 210 000

*UHHFH

Italy





..

..

 
..

81 200

..

..

 

11.0 

 
..



..



6.8 
..

..

 

..

..

..

..

 

14.0 

..

..

..



/DWYLD











26.0



11 000



11 402





2.0





61.6











/X[HPERXUJ







14.0



..

..

..

Malta











..

..

..

Lithuania

Netherlands

12 200 000

Norway



Poland

10 004 661

0.8 

 



6.4



 



 

INFORMATION ECONOMY REPORT 2006

..

 

-HUVH\
Liechtenstein



21.8
..

..

 


..



 14 821 000
..

..


..


6.8 
..
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Table 1.14 (Continued)
2001
Portugal

% change
2001–
2002

2002

% change
2002–
2003

2003

% change
2003–
2004













0.8



6ORYDNLD











16.2

6ORYHQLD











..

San Marino

Spain



 

 

11.0 

2004

 
..

..

% change
2004–
2005

11.1 
..

..
6.2


..

2005

..




 

 

Sweden



10.8





8 801 000









6ZLW]HUODQG











1.4







8QLWHG.LQJGRP



 

 

 61 100 000

..

..



 

11.4 

 

10.8 16 600 000



10.1 

 

 

 



 

14.1 

 

12.0 18 420 000





16.6

NORTH AMERICA
Canada
United States
LQFO3XHUWR5LFRDQG*XDP
OCEANIA
Australia
New Zealand

2 288 000



6.1







DEVELOPING ECONOMIES
AFRICA
Algeria

100 000



400 000



1 441 400





Angola















%HQLQ







8.0



%RWVZDQD







20.2







46.0



%XUNLQD)DVR



















%XUXQGL









64 000

..



Cameroon



68.1















Cape Verde







24.2







24.2



&HQWUDO$IULFDQ5HS

11 000



12 600



40 000



60 000

..

Chad

22 000













Comoros

..

..

..

..

2 000

..

..

..

..

..

..

 
16.4
..




..



210 000

..



Congo





221 800

48.8











&{WHG ,YRLUH



41.0















'HPRFUDWLF5HSXEOLFRIWKH&RQJR









1 000 000

..

..

..





400.0







..

..

..

































..

20 000

102.2



'MLERXWL
Egypt
(TXDWRULDO*XLQHD
Eritrea

..

..

..

..

..

 

Ethiopia











82.0



..

*DERQ



86.2
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Table 1.14 (Continued)
2001

% change
2001–
2002

2002

% change
2002–
2003

2003

% change
2003–
2004

..

..

..

2004

% change
2004–
2005

2005

*DPELD





100 000

*KDQD













*XLQHD







22.8



..

..

..





..

..

..



*XLQHD%LVVDX

..

..

..

..



41.4





4.1



.HQ\D

600 000









60.1



81.1



Lesotho







4.8










160 000

Liberia

2 000

..

..

..



..

..

..

..

..



40.0



81.4



..



















Malawi











64.4







Mali



16.1









400 000





Mauritania



















Mauritius





























/LE\DQ$UDE-DPDKLUL\D
Madagascar

Mayotte
Morocco

..

..

..

..

..















0R]DPELTXH

















1 220 000

Namibia

106 600

















2 126



16 648













Nigeria

400 000













Reunion

421 100









Rwanda



26.8













Niger

Sao Tome and Principe
Senegal

..

..

..

..
6.1

..


..

 

 18 600 000
..

..


..


12 000







26.4





1 028 061





Seychelles







10.1



0.0







Sierra Leone











Somalia





100 000

100.0

200 000

6RXWK$IULFD
Sudan



 

 16 860 000

..

..



..

..
0.0





 

 



















6ZD]LODQG





68 000











200 000

Syrian Arab Republic

200 000

100.0

400 000













Togo









220 000

Tunisia



















Uganda



















8QLWHG5HSXEOLFRI7DQ]DQLD









1 040 640



1 640 000

..

Zambia

121 200

14.8





241 000









Zimbabwe
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Table 1.14 (Continued)
2001

% change
2001–
2002

..

..

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005

ASIA
$IJKDQLVWDQ





200 000

200.0

600 000

100.0

1 200 000

%DKUDLQ











46.6







%DQJODGHVK















108.0



122.6



112.6



%KXWDQ

..

..

..

..



..

..

..

%UXQHL'DUXVVDODP



..

Cambodia





China
'HP3HRSOH V5HSRI.RUHD

144 820 000
..







..

..

..

..

..

..

..
1 062 000

42.2 

 

24.0 

 

..

..

..

..

..

India



 

106.1 

80.8 

 

Indonesia



 

 18 800 000

 

 

,UDQ ,VODPLF5HSRI













68.0

20 000



80 000





..

..
..

..



6.0



..



..



,UDT



..

+RQJ.RQJ &KLQD

4.8



..







-RUGDQ















..

.XZDLW









1 420 000

40.8

2 000 000





Lao PDR















212.6



Lebanon



1.1





820 000



888 000





0DFDR &KLQD



42.0







18.8







Malaysia







20.2

11 124 112

0DOGLYHV



121.8





66 466

Mongolia



10.8

216 000





Myanmar



111.6









Nepal



26.6

21 881





Oman









Pakistan







Palestine







Philippines
Qatar
5HSRI.RUHD





 

 







..















248 820











41.6

2 404 400







480 000





..


..

 




 

 

 

-0.4 



41.2



46.2



11.4 



 





4.8 

 

Saudi Arabia











26.8



 

Singapore



11.8



4.0



11.0







Sri Lanka



















7DLZDQ3URYLQFHRI&KLQD
Thailand
Turkey



12.0 

 

-11.8 

-2.6 



 

 24 864 020

10.1 

..



 

 

 

 

..

United Arab Emirates







22.4











Viet Nam







44.1
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Table 1.14 (Continued)
2001
Yemen



% change
2001–
2002

2002













-2.6



% change
2002–
2003


2003


% change
2003–
2004


2004


% change
2004–
2005
86.6

2005
2 000 000

LATIN AMERICA AND THE CARIBBEAN
$QWLJXDDQG%DUEXGD
Argentina



..

..

 

 22 100 000

..

..

..

..

..



101.1







60.0



%DUEDGRV







44.0

140 000









%HOL]H







16.8



61.8



-4.8



%HUPXGD









40 000















40.8



Cayman Islands



..



%DKDPDV



..



..



%UD]LO

..

..

Aruba

%ROLYLD

..

..

..

..

..



2 421 402

 

 

 

 86 210 000

..

..

..

..

..

..

..

..

Chile















 

Colombia



40.8





6 186 206

68.1 

 21 800 000

Costa Rica











18.6







Cuba



108.1







114.4







Dominica















..







24.8











Ecuador



















(O6DOYDGRU





888 818



















..

6 414





*XDGHORXSH



10.6



*XDWHPDOD

1 146 441









*X\DQD









Haiti





140 000

Honduras





-DPDLFD



0DUWLQLTXH

286 120

Dominican Rep.

)UHQFK*XLDQD
*UHQDGD

0H[LFR
Netherlands Antilles


..

..



..

..



..

..



..

..





..

..









128.6





400 000

..



16.2



86.4



81.2

1 281 462







1 600 000



2 200 000





11.8




..

2.4


..

..

..

..

..

..

..



16.1 

..

..

200 000

0.0

200 000

..

..

 

..

..

 



..

 
..

Nicaragua



44.2















Panama











2.6







Paraguay







6.2



-0.1







Peru



28.6















6DLQW.LWWVDQG1HYLV

2 100





..

..

..

10 000

..

..

Saint Lucia







..

..

..



..

..
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Table 1.14 (Continued)
% change
2001–
2002

2001

% change
2002–
2003

2002

% change
2003–
2004

2003

2004

% change
2004–
2005

2005















24.0





24.6















Trinidad and Tobago

















800 000

Uruguay



-1.2







20.6

600 000

..



-0.1







20.0



6DLQW9LQFHQWDQGWKH*UHQDGLQHV
Suriname

9HQH]XHOD
9LUJLQ,VODQGV 86

..

48.4 

41 000

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

OCEANIA
American Samoa
French Polynesia







.LULEDWL











..

..

..

..

Marshall Islands











..

..

..

..

100







..

..

..

..

0LFURQHVLD )HG6WDWHVRI

..

..

Nauru



..

..

..

..

..



80 000

21.4





New Caledonia




..








Northern Marianas Islands

..

..

..

..

..

..

..

..

..

Palau

..

..

..

..

..

..

..

..

..

..

..

..

..

..

26 000



40.2





8.0







..

..

..

24 000

Solomon Islands









1 488

..

..

..

6 000

Tonga







..

..

..

..

..

..

..

..

..

..

..

..

..









3DSXD1HZ*XLQHD
Samoa

7XYDOX
Vanuatu

..

..






20.8



TRANSITION ECONOMIES
SOUTH-EAST EUROPE AND CIS
Albania









1 100 000

..

$]HUEDLMDQ



8.8









%HODUXV









1 118 000

..

%RVQLDDQG+HU]HJRYLQD



68.4



40.2



..

%XOJDULD













Croatia











..

*HRUJLD







41.2



18.2

.D]DNKVWDQ











.\UJ\]VWDQ















Romania







Russian Federation



Serbia and Montenegro



5HSRI0ROGRYD

 




..

..

..



2 242 000

..

..



..

..







..



840 600



















80.6



















 

 

 

 

61.2 120 000 000
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Table 1.14 (Continued)
2001
7DMLNLVWDQ
TFYR Macedonia
Turkmenistan
Ukraine
8]EHNLVWDQ

% change
2001–
2002

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005











..

..

..

240 000







112.4



..

..

..





0.0



12.4



..

..

..

2 224 600

66.0







128 012

46.0







Source: 81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOGWHOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH
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Annex I
Statistical Annex
Table 1.15
Mobile phone penetration: Economies by level of development and by region
Mobile phone subscribers per 100 inhabitants
2001

% change
2001–2002

2002

% change
2002–2003

2003

% change
2003–2004

2004

% change
2004–2005

2005

DEVELOPED ECONOMIES
ASIA
Israel







0.6











-DSDQ



















Andorra





40.0



61.6

..

Austria

81.1





4.8







%HOJLXP



4.8



6.1







Cyprus



28.2













86.1

&]HFK5HSXEOLF



















Denmark







6.0



8.8



4.8



Estonia



42.8













108.8

Faroe Islands



18.4

64.4





..

Finland

80.4













4.2



France



















*HUPDQ\

68.1









10.1

86.4

10.8



*LEUDOWDU







28.4



..

*UHHFH













*UHHQODQG







..

*XHUQVH\



16.4



Hungary

48.8



Iceland



Ireland

EUROPE
..

..

..
100.6

..

..

..

..
-10.2

..

..

..

..


..

..

..

..

..





..

..

..

..









88.8

4.0



4.6







2.8



4.0





-1.4





88.0









Italy







2.2





108.2





-HUVH\



..

..



..

/DWYLD



41.0









Liechtenstein



2.6







..

Lithuania



62.2





62.8



/X[HPERXUJ



14.0

106.1

12.6



..

..

..

..

Malta

61.1









..

..

..

80.8

Netherlands









82.8



Norway











..

..
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Table 1.15 (Continued)
2001

% change
2001–2002

2002

% change
2002–2003

2003

% change
2003–2004

2004

% change
2004–2005

2005

Poland















26.8



Portugal



6.2

82.0





6.1







San Marino





62.1

0.8

62.6

..

6ORYDNLD













6ORYHQLD











..

Spain



11.2

81.6













Sweden



















6ZLW]HUODQG



8.2





84.6

0.1

84.6

8.4



8QLWHG.LQJGRP





84.1

8.4



12.8

102.8

Canada







10.4











United States



8.6









61.0





Australia





64.0







82.6

10.6



New Zealand





62.2



64.8









..

..

..

..

..

..
84.1


..

NORTH AMERICA

OCEANIA

DEVELOPING ECONOMIES
AFRICA
Algeria

















41.6

Angola

0.6









188.1



2.8



%HQLQ











18.8















46.6

%XUNLQD)DVR



















%XUXQGL

0.4

66.4



20.8



..

..

..

2.0

Cameroon





4.4



6.6





46.8



Cape Verde







22.0

11.6







16.1

&HQWUDO$IULFDQ5HS









1.0





..

..

Chad





0.4



0.8



1.4



2.2

Comoros

..

..

..

..



..

..

..

2.0

Congo

4.8









6.6

10.0





&{WHG¶,YRLUH





6.2











12.1

Democratic Republic
RIWKH&RQJR





1.1





..

..

..



'MLERXWL











..

..

..

..

Egypt









8.4





68.6

18.4

(TXDWRULDO*XLQHD







20.6











Eritrea

..

..

..

..

..

..







Ethiopia

0.0



0.1

88.6

0.1



0.2

..

..

%RWVZDQD
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Table 1.15 (Continued)
2001

% change
2001–2002

2002

% change
2002–2003

2004

% change
2004–2005

2005



80.8



*DPELD







*KDQD

1.2









*XLQHD



61.2

1.2



1.4

..

..

..

2.4

*XLQHD%LVVDX

..

..

..

..

0.1

..

..

..



.HQ\D



















Lesotho

2.6





4.4





8.8





Liberia

0.1

..

..

..

1.4

..

..

..



/LE\DQ$UDE-DPDKLUL\D



40.6



82.2



..

..

..

..

Madagascar

1.0



1.0













Malawi





0.8







1.8





Mali

0.4

















Mauritania

4.2

118.1





12.8









Mauritius





28.8







41.4





Mayotte

..

..





21.6



22.8

..

Morocco

16.4





16.8

24.4





26.1



0R]DPELTXH





1.4



2.4







6.2

Namibia





8.0



11.6

22.4

14.2



24.4

Niger

0.0

648.4

0.1



0.6



1.2



2.1

Nigeria









2.6







14.1

Reunion



14.4







..

..

..

Rwanda

0.8



1.0



1.6

1.6





Sao Tome and Principe

..

..



141.8



..

..

..



Senegal



























2.2

60.8

..

..

Sierra Leone



148.1

1.4





..

..

..

Somalia





1.0







4.2

0.0

4.2

24.2





20.6



18.6







Sudan





0.6



1.6





80.4



6ZD]LODQG



22.2

6.6



8.1

28.2

10.4





Syrian Arab Republic

1.2







6.8





20.4



Togo

2.0





26.1

4.4

..

Tunisia

4.0

















Uganda

1.2



1.6







4.4





8QLWHG5HSXEOLFRI7DQ]DQLD





2.2







4.4

..

..

Zambia

1.1

11.6



68.4

2.2









Zimbabwe







6.1











6RXWK$IULFD

..

22.4

% change
2003–2004

*DERQ

Seychelles

4.4

2003

..
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Table 1.15 (Continued)
2001

% change
2001–2002

2002

% change
2002–2003

..

..

0.1



1.0

141.4

2.4



4.8

2003

% change
2003–2004

2004

% change
2004–2005

2005

ASIA
$IJKDQLVWDQ

46.0

















%DQJODGHVK

0.4



0.8



1.0

186.2







%KXWDQ

..

..

..

..

1.1



0.8

..

..

40.1

..

..

..

..

..

..

..

..





2.8





..

..

..



11.0



16.0





%DKUDLQ

%UXQHL'DUXVVDODP
Cambodia
China
'HP3HRSOH¶V5HSRI.RUHD

..

..

..

..

..

22.0
..


..


..


..











6.1





122.6

India

0.6



1.2







4.4





Indonesia

















21.1

,UDQ ,VODPLF5HSRI











21.0

6.2

68.6

10.4

,UDT

..

0.1







2.2

..

..

..

..

+RQJ.RQJ &KLQD

..

-RUGDQ









24.2



28.4

.RUHD 5HSRI

61.4









8.4







.XZDLW







10.1









88.6





1.0



2.0







10.8

Lebanon



-0.8







6.8



10.6



0DFDX &KLQD



40.4





81.2

14.1







Malaysia



22.1





44.2





28.0



0DOGLYHV















..

..

Mongolia

8.1





46.0



..

..

..

21.1

Myanmar

0.0



0.1



0.1



0.2

..

..

Nepal

0.1

24.0

0.1



0.2









Oman







24.6

22.8

20.1







Pakistan





1.2



1.6









Palestine



1.8









26.4

11.8



Philippines



















Qatar











48.6







Saudi Arabia

11.8



22.8

40.8











Singapore











8.0





101.4

Sri Lanka















41.2

16.2

7DLZDQ3URYLQFHRI&KLQD



11.4





114.1

-12.4

100.0

-2.6



Thailand





26.0



40.1

10.0

44.2

..

Turkey

28.6











48.0

24.1



United Arab Emirates



18.2















Lao P.D.R.
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Table 1.15 (Continued)
2001

% change
2001–2002

2002

% change
2002–2003

2003

% change
2003–2004

2004

% change
2004–2005

2005

Viet Nam













6.0





Yemen

0.8



2.1

64.8



48.8



84.4



..

..



..

..







LATIN AMERICA AND THE CARIBBEAN
$QWLJXDDQG%DUEXGD







..

Argentina

18.1







Aruba



..

%DKDPDV







-6.0



%DUEDGRV









%HOL]H





18.8

%HUPXGD

20.6



%ROLYLD



%UD]LO

..

..

60.0



..

..























46.2



61.2





..





24.0





20.1



26.4





20.1











46.2

Cayman Islands



..

Chile





42.8







62.1





Colombia





10.6



14.1









Costa Rica

8.2









16.4







Cuba

0.1



0.2





114.1





1.2

Dominica











118.4



..

..



26.6









28.8

41.1





80.0

12.0





88.2







(O6DOYDGRU











60.0







)UHQFK*XLDQD

44.6





..

..



..

..

6.4

11.1



11.8

42.1

..

..

*XDGHORXSH







..

..



..

..

*XDWHPDOD















..

..

*X\DQD













18.8



Haiti

1.1













Honduras











81.0

10.1





-DPDLFD



86.0





60.6



82.2



101.8

0DUWLQLTXH



11.0

82.1

..

..

88.4

..

0H[LFR







14.4







21.0



.2



..

..
..

Ecuador

*UHQDGD

..

..

..

428.1

..

..

..

..

..

..



..

Dominican Rep.

..



..

..

..

..

..

..


..

..


Netherlands Antilles

..

..

..

..

Nicaragua



44.2

4.6

86.8







..

Panama

16.4







26.8

0.8







Paraguay

20.4



28.8





-1.6







Peru





8.6







14.8



20.0

6DLQW.LWWVDQG1HYLV

4.6





..

20.0

..

..

..
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Table 1.15 (Continued)
2001

% change
2001–2002

2002

% change
2002–2003

2003

% change
2003–2004

2004

% change
2004–2005

2005

..

..

..

62.0

..

..

Saint Lucia







6DLQW9LQFHQWDQGWKH*UHQDGLQHV











-11.0



26.1



Suriname





22.8













Trinidad and Tobago



41.2















Uruguay

16.2









20.2



..

9HQH]XHOD

26.2

-2.1













9LUJLQ,VODQGV 86



..

..

..

..


..

..

..

..

..



..

..

..

..

..

..

..

..



OCEANIA


10.2

11.0









..

.LULEDWL





0.6



0.6

..

..

..

..

Marshall Islands



11.2

1.0



1.1

..

..

..

..

0LFURQHVLD )HG6WDWHVRI

..

..

0.1







..

..

Nauru



..

..

..

..

..

..

..

New Caledonia





)LML
French Polynesia





42.4


..
18.4







Northern Marianas Islands

..

..

..

..

..

..

..

..

..

Palau

..

..

..

..

..

..

..

..

..

3DSXD1HZ*XLQHD

0.2





..

..

..

..

..

0.4

Samoa

1.4









..

..

..



Solomon Islands

0.2



0.2





..

..

..



Tonga

0.2





..

..

..

..

..

..

7XYDOX

..

..

..

..

..

..

..

..

..

Vanuatu

0.2



2.4







4.8





..

..

..

..

TRANSITION ECONOMIES
SOUTH-EAST EUROPE AND CIS
Albania











Armenia











121.4



26.4

8.4

$]HUEDLMDQ



6.8





12.8



21.1





%HODUXV

1.4





142.6



..

..

..

42.0

%RVQLDDQG+HU]HJRYLQD











..

..

..

40.8

%XOJDULD















80.8

Croatia

40.1









..

..



*HRUJLD

6.1



10.2

42.4



14.0

16.6





.D]DNKVWDQ





6.4



8.4





86.6



.\UJ\]VWDQ





1.1













5HSRI0ROGRYD

6.2





41.2







40.4













41.2







Romania
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Table 1.15 (Continued)
2001
Russian Federation

% change
2001–2002

2002

% change
2002–2003

2003

% change
2003–2004

2004

% change
2004–2005

2005





12.0









62.0



















64.0

0.0



0.2





..

..

..





62.0







..

..

..



Turkmenistan

0.2



0.2

12.0

0.2

..

..

..

..

Ukraine

4.6

















8]EHNLVWDQ



44.2







64.1

2.1





Serbia and Montenegro
7DMLNLVWDQ
TFYR Macedonia

Source: 81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH
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Annex I
Statistical Annex
Table 1.16
Internet users: Economies by level of development and by region
% change
2001–
2002

2001

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005

..

..

DEVELOPED ECONOMIES
ASIA
Israel

1 800 000

-DSDQ



11.1

2 000 000



21.1 



28.0

4.1 61 640 000



4.1 64 160 000

 

EUROPE
Andorra

..

..

..

..





11 000





Austria



6.0







4.6



2.6

4 000 000

%HOJLXP









4 000 000



4 200 000



4 800 000

Cyprus



40.0

210 000













&]HFK5HSXEOLF





2 600 180













'HQPDUN LQFO)DURH,VODQGV



4.1















Estonia





444 000



600 000









Finland







1.2





2 680 000



2 800 000

France



 

 

 

10.2 

*HUPDQ\

26 000 000

 28 000 000

 

 

 

*LEUDOWDU



*UHHFH

..

..

..

..

..



..

..
2.4

2 001 000















*UHHQODQG

20 000





24.0



22.6



*XHUQVH\



20.0



10.0











Hungary

1 480 000

8.1

1 600 000



2 400 000





11.1



Iceland





186 600









14.4



Ireland





1 102 000



1 260 000









Italy
-HUVH\


..

..

..

 

 22 880 000

18.8 

..

..

20 000





..

..

..

..

810 000



..

 28 000 000
..



82.4







20 000

0.0

20 000

10.0

22 000

Lithuania



100.0











26.2



/X[HPERXUJ

160 000

















Malta





80 410









14.0



Netherlands





8 200 000





 10 000 000

20.6 12 060 000

Norway



6.0













Poland





8 880 000

1.0







11.1 10 000 000

Portugal

1 860 400









10.4



-0.4







1.0

14 481







28.0











/DWYLD
Liechtenstein

San Marino
6ORYDNLD
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Table 1.16 (Continued)
% change
2001–
2002

2001

2002

% change
2002–
2003

2003

% change
2003–
2004

% change
2004–
2005

2005

600 000







800 000

Spain







24.6



46.4 

 

Sweden

4 600 000

11.4







20.2

6 800 000





6ZLW]HUODQG

2 800 000

















6ORYHQLD

18.8

2004








 

4.1 

8.0 

 

14 000 000

8.6 

 

 20 000 000

0.0 20 000 000



 

 

14.4 

Australia



 

 

 

New Zealand



8QLWHG.LQJGRP
NORTH AMERICA
Canadaa
8QLWHG6WDWHV LQFO3XHUWR5LFRDQG*XDP

..

..

OCEANIA





10.6

 

2 110 000

11.4







DEVELOPING ECONOMIES
AFRICA
Algeria

200 000













28.0



Angola

20 000



41 000



84 000

104.8







%HQLQ



100.0



40.0





100 000





%RWVZDQD



20.0

60 000

0.0

60 000

0.0

60 000

0.0

60 000

%XUNLQD)DVR









48 000

10.8



21.4

64 600





8 000



14 000





60.0

40 000

Cameroon





60 000



100 000









Cape Verde

12 000



16 000



20 000





0.0



&HQWUDO$IULFDQ5HS







20.0

6 000





22.2

11 000

Chad

4 000





100.0









40 000

Comoros



28.0







60.0

8 000



20 000

Congo

1 000

400.0



200.0



140.0









28.6





140 000



160 000



200 000

'HPRFUDWLF5HSXEOLFRIWKH&RQJR

6 000





..

..

..







'MLERXWL







44.4







11.1

10 000

600 000













28.2





100.0

1 800









40.0



6 000













40.0



Ethiopia



100.0













164 000

*DERQ







40.0





40 000





*DPELD

18 000





40.0



40.0



..

..

*KDQD

40 000

















4 000



14 000







26 000





200 000

100.0

400 000



1 000 000







1 111 000

%XUXQGL

&{WHG ,YRLUH

Egypt
(TXDWRULDO*XLQHD
Eritrea

*XLQHD%LVVDX
.HQ\D
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Table 1.16 (Continued)
% change
2001–
2002

2001
Lesotho



Liberia

1 000


..

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005

21 000









..

..

..

..

..

..

..

..

..

..

..

/LE\DQ$UDE-DPDKLUL\D

20 000





28.0

160 000

28.1



Madagascar







28.2







11.1

100 000

Malawi

20 000









28.2

46 140





Mali

20 000





40.0







20.0

60 000

Mauritania





10 000

20.0

12 000



14 000



20 000

106 000





20.0



20.0

180 000

..

..

..

..

Mauritius
Mayotte

..

..

..

..

..

..

..

Morocco

400 000







1 000 000





0R]DPELTXH







66.0







..

..

Namibia



11.1











..

..

Niger

12 000











24 000

20.8



Nigeria





420 000













Reunion

120 000





20.0

180 000

11.1

200 000

10.0

220 000

Rwanda

20 000





24.0



22.6







Sao Tome and Principe



22.2

11 000







20 000

..

..

100 000









114.2

482 000

12.0



Seychelles







2.2

12 000



20 000



21 000

Sierra Leone





8 000





11.1

10 000

..

..



1.2

86 000





..

..

..























100.0









1 140 000



2 800 000

6ZD]LODQG

14 000



20 000









..

Syrian Arab Republic

60 000







610 000



800 000



Togo





200 000



210 000



221 000

..



Tunisia

410 000





24.6







14.2



Uganda

60 000



100 000





60.0

200 000





8QLWHG5HSXEOLFRI7DQ]DQLD

60 000



80 000









..

..

Zambia









110 000

110.0



..

..

Zimbabwe

100 000

400.0



60.0

800 000



820 000

22.0

1 000 000

1 000 

20 000





20.0



Senegal

Somalia
6RXWK$IULFD
Sudan



4 600 000

1 100 000

ASIA
$IJKDQLVWDQ

..

..

%DKUDLQ

100 000

22.8



22.2



1.8







%DQJODGHVK

186 000



204 000















100.0

10 000







20 000





..

..

48 000





16.1











41 000

..

..

%KXWDQ
%UXQHL'DUXVVDODP



Cambodia

10 000

China



..
200.0
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Table 1.16 (Continued)

'HP3HRSOH V5HSRI.RUHD

2001

% change
2001–
2002

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005

..

..

..

..

..

..

..

..

..

12.2

+RQJ.RQJ &KLQD





India



Indonesia

4 200 000





,UDQ ,VODPLF5HSRI







-RUGDQ
.XZDLW

10.1











 18 481 044

 

 60 000 000



8 080 000

 

 16 000 000





4 800 000

14.6





100.0



20.0



20.0



..

..







44.4

444 000

41.8



..

..

200 000





126.8





600 000





Lao PDR

10 000









10.0







Lebanon

260 000



400 000





20.0

600 000





0DFDR &KLQD

101 000







120 000









Malaysia







10.2







0DOGLYHV

10 000









11.8



..

Mongolia

40 000







142 800

40.1

200 000





Myanmar

10 000





12.0

28 002









Nepal

60 000



80 000



100 000

20.0

120 000





Oman

120 000



180 000



210 000









Pakistan



100.0

1 000 000



8 000 000

Palestine

60 000











160 000

2 000 000







4 000 000

10.0

4 400 000

40 000





101.1







,UDT

Philippines
Qatar
5HSRI.RUHD

 



 

 11 016 000

 10 000 000

11.2 



..

 

..

..



8.1 





 

Saudi Arabia

1 016 208



1 418 880









..

..

Singapore





2 100 000









..

..

Sri Lanka





200 000





12.0

280 000

..

..

4.0 12 210 000



 

Thailand





4 800 000







Turkey









6 000 000

 10 220 000

 16 000 000



20.4







11.6



12.8



48.6







104.8



68.8 



488.2

100 000

20.0

120 000



180 000





10 000

40.0

14 000







4 100 000







United Arab Emirates
Viet Nam
Yemen

 

8.2 

7DLZDQ3URYLQFHRI&KLQD

1.6







..

..

20 000











/$7,1$0(5,&$$1'7+(&$5,%%($1
$QWLJXDDQG%DUEXGD
Argentina
Aruba

24 000

%DKDPDV



%DUEDGRV



..

..

..

..

..

..

..



60 000

40.0

84 000





10.8



100.0





100 000







160 000
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Table 1.16 (Continued)
% change
2001–
2002

2001

2002

% change
2002–
2003

2003

% change
2003–
2004

2004

% change
2004–
2005

2005

%HOL]H

18 000





20.0







8.6



%HUPXGD



..

..

..









42 000

%ROLYLD

180 000







400 000

20.0

480 000

%UD]LO
Cayman Islands

8 000 000
..



14.8

 

 18 000 000

22.2 22 000 000

 

..

..

..

..

..
..

..

..

..

Chile









4 000 000





..

Colombia















22.6



Costa Rica



112.4







11.1

1 000 000

10.0

1 100 000

Cuba

120 000



160 000























20.6



26.8

26 000

Dominican Rep.













800 000





Ecuador















-1.4



(O6DOYDGRU



100.0







6.8



8.4



)UHQFK*XLDQD

20 000





24.0



22.6





42 000

*UHQDGD











..

..

..

*XDGHORXSH

40 000





26.0











*XDWHPDOD

200 000

100.0

400 000











1 000 000

*X\DQD

100 000





12.0

140 000







160 000

Haiti





80 000









20.0

600 000

Honduras







10.1









260 000

-DPDLFD

100 000



600 000



800 000





40 000



60 000



80 000



110 000

Dominica

0DUWLQLTXH
0H[LFR



8 000

..

..

18.2



 

 

 

 

..

..

Netherlands Antilles

..

..

..

..

Nicaragua



20.0



11.1

100 000





12.0

140 000



















60 000



100 000

20.0

120 000



200 000

0.0

200 000

2 000 000

20.0

2 400 000

18.8









4 600 000





10 000

..

..

..

..

..

..

..

..



61.8



..

..

Panama
Paraguay
Peru
6DLQW.LWWVDQG1HYLV
Saint Lucia



..

..

..

..





6 000







8 000



10 000

Suriname





20 000













Trinidad and Tobago

120 000









4.6

160 000

..

Uruguay

















668 000





1 244 000





14.1







20 000





..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

6W9LQFHQWDQGWKH*UHQDGLQHV

9HQH]XHOD
9LUJLQ,VODQGV 86

..

OCEANIA
American Samoa
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Table 1.16 (Continued)
% change
2001–
2002

2001

% change
2002–
2003

2002

% change
2003–
2004

2003

2004

% change
2004–
2005

2005

)LML







10.0





61 000

6.6



French Polynesia





20 000





28.6



22.2



.LULEDWL

2 000

0.0

2 000

0.0

2 000

0.0

2 000

0.0

2 000

Marshall Islands







12.0

1 400



2 000

10.0

2 200

0LFURQHVLD )HG6WDWHVRI



20.0

6 000



10 000

20.0

12 000



14 000

..

..

Nauru



..

..

..

..

..

..

New Caledonia

40 000





20.0

60 000





Northern Mariana Islands

..

..

..

..

..

..

..

..

..

Palau

..

..

..

..

..

..

..

..

3DSXD1HZ*XLQHD











6.2

120 000





Samoa





4 000





10.0





6 000

Solomon Islands

2 000

10.0

2 200





20.0





4 000

Tonga

2 800









0.0



0.0



7XYDOX

1 000





44.0

1 800





Vanuatu











0.0





8 000

4 000

8.6

..



..

TRANSITION ECONOMIES
SOUTH-EAST EUROPE AND CIS
Albania

10 000

20.0

12 000











188 000

Armenia



20.0

60 000



140 000







161 000

$]HUEDLMDQ



1100.0







16.6

408 000

66.4







808 481















122.2

100 000











806 421

%XOJDULD



4.1



..

..







Croatia









1 014 000









*HRUJLD















..

..

.D]DNKVWDQ







20.0





400 000

..

..

.\UJ\]VWDQ









200 000





60 000







288 000

41.0

406 000

..

..

Romania

1 000 000

120.0

2 200 000

81.8

4 000 000





..

..

Russian Federation





6 000 000

600 000



640 000













100 000

%HODUXV
%RVQLDDQG+HU]HJRYLQD

5HSRI0ROGRYD

Serbia and Montenegro
7DMLNLVWDQ
TFYR Macedonia
Turkmenistan

8 000

..

..

100.0 12 000 000

..

 21 800 000







..

..



4 120

21.4



..

..

26.0

126 000

26.2



20 000

80.0



..

600 000













8]EHNLVWDQ













880 000



280 000

 

Ukraine

Notes: a7KHYDOXHIRU,QWHUQHWXVHUVLQ&DQDGDLQLVDVVXPHG







Source: 81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH
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Annex I
Statistical Annex
Table 1.17
Internet penetration: Economies by level of development and by region
Internet users per 100 inhabitants
% change
2001-2002

2001

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

..

..

DEVELOPED ECONOMIES
ASIA
Israel



8.8











-DSDQ





46.4











66.6





16.4





EUROPE
Andorra

..

Austria





41.1

11.4









48.8

%HOJLXP



6.0







4.8

40.4

14.1

46.1

Cyprus

18.8



26.0









8.2



&]HFK5HSXEOLF

14.6









-16.8







'HQPDUN LQFO)DURH,VODQGV









46.1





4.4



Estonia



4.0







12.2







Finland



12.8

48.6





4.4



4.2



France







20.0



8.6







*HUPDQ\









40.0

6.6

42.6





*LEUDOWDU



*UHHFH



61.8











*UHHQODQG











22.2



*XHUQVH\





46.4









8.0



Hungary



8.4







12.8



11.4



Iceland

60.6

















Ireland





28.0

12.2



-6.6







Italy











18.6

46.8



48.2

-HUVH\

..





/DWYLD

..

..

..

..

..

..

..

..

..

..

22.8

..

..

..

22.6

..

..

..
2.2

..

..

..

..











-1.0









100.8

14.4



20.1



28.1





/X[HPERXUJ



1.8











14.8



Malta







18.8

24.1









Netherlands



1.6











18.2

44.4

Norway







12.6



12.6



88.8



Poland







1.1



0.4



11.2

26.0

Lithuania

INFORMATION ECONOMY REPORT 2006



44.6



Liechtenstein



18.0

..

..



CHAPTER 1 ICT INDICATORS FOR DEVELOPMENT: TRENDS AND IMPACT

Table 1.17 (Continued)
% change
2001-2002

2001

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

Portugal

18.1

21.2











San Marino



2.6



0.1







6ORYDNLD



28.0

16.0







42.1





6ORYHQLD















14.8



Spain

18.0

















Sweden



11.0















6ZLW]HUODQG





41.6













8QLWHG.LQJGRP















1.2



Canadaa







14.6





62.6

0.0

62.6

United States
LQFO3XHUWR5LFRDQG*XDP













62.1

Australia







6.4







8.0



New Zealand











10.2



16.1

68.4


..

28.0
..

NORTH AMERICA

..

..

OCEANIA

DEVELOPING ECONOMIES
AFRICA
Algeria

0.6



1.6

28.0

2.0



4.6

26.1



Angola

0.1







0.6



1.1

-0.6

1.1

%HQLQ













1.2





%RWVZDQD

2.8





-0.0



0.1



0.2



%XUNLQD)DVR

0.2



0.2



0.4



0.4





%XUXQGL

0.1

11.2

0.1



0.2









Cameroon





0.4



0.6



1.1





Cape Verde

2.6





22.1

4.1

22.1







&HQWUDO$IULFDQ5HS

0.1

64.4

0.1



0.2

48.1

0.2





Chad

0.0

261.8

0.2





12.8

0.4

10.8

0.4

Comoros



24.6

0.4







1.0





Congo

0.0



0.1



0.4









&{WHG ,YRLUH

0.4







0.8

12.6





1.1

'HPRFUDWLF5HSXEOLFRIWKH&RQJR

0.0



0.1

0.2



0.2

'MLERXWL





0.6

41.6

0.8



1.2





Egypt



210.6





4.2







6.8

(TXDWRULDO*XLQHD

0.2



0.4



0.6



1.0



1.4

Eritrea

0.2



0.2



0.2

404.2

1.2



1.6

Ethiopia

0.0



0.1

46.4

0.1



0.1



0.2

..

..
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Table 1.17 (Continued)
% change
2001-2002

2001

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

*DERQ









2.6





*DPELD





1.8



2.4





*KDQD

0.2



0.8



1.2

44.1



6.8

1.8

*XLQHD

0.2



0.4

11.8

0.4





6.4



*XLQHD%LVVDX





1.0











2.0

.HQ\D

0.6



1.2













Lesotho





1.2

42.8





2.4

Liberia

0.0

..

/LE\DQ$UDE-DPDKLUL\D

0.4







2.8





Madagascar

0.2







0.4

24.2



8.2



Malawi

0.2



0.2







0.4



0.4

Mali

0.2



0.2







0.4



0.4

Mauritania





0.4

16.4

0.4









Mauritius



16.8



18.8





14.6

..

..

..

..

..

..

Mayotte

..

..

..

..

..

..

..

..

..

..

4.8


..

..

..

..

..

..

..

..

Morocco





2.2





244.4



0R]DPELTXH

0.1

64.2

0.2







0.4

..

..

Namibia

0.1



0.1



0.1

14.1

0.1

..

..

Niger

0.1

20.8

0.1

22.4

0.1

22.1

0.2



0.2

Nigeria

0.1







0.6



1.4





Reunion





20.0

18.1







8.4

28.0

Rwanda

0.2

21.6



22.0

0.4



0.4



0.6

Sao Tome and Principe









10.0





Senegal





1.0



2.0



4.2



4.6

11.6













4.0

26.0

Sierra Leone

0.1



0.2



0.2

6.6

0.2

Somalia

1.2

-2.0

1.2



1.2

6RXWK$IULFD







6.4



6.6





10.8

Sudan

0.4





206.6







140.8



6ZD]LODQG

1.4







2.6





..

Syrian Arab Republic





2.1













Togo











2.6







Tunisia

4.2







6.4



8.4





Uganda

0.2

61.2

0.4

20.8







141.4



8QLWHG5HSXEOLFRI7DQ]DQLD

0.2



0.2









..

..

Zambia

0.2

106.0





1.0

106.6

2.0

..

..

Zimbabwe

0.8







6.2





Seychelles
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Table 1.17 (Continued)
2001

% change
2001-2002

$IJKDQLVWDQ

..

..

%DKUDLQ

14.6

%DQJODGHVK
%KXWDQ

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

ASIA

%UXQHL'DUXVVDODP

0.0



0.1



0.1

14.8

0.1

20.8



20.4



0.4



-0.0



0.1



0.2



0.2

21.2

0.2

21.1









46.8









1.2



14.1









..

..

..

Cambodia

0.1



0.2

14.4







China









6.2





+RQJ.RQJ &KLQD







8.8







0.2



India





1.6













Indonesia

2.0



2.1









40.8



,UDQ ,VODPLF5HSRI













8.0

26.0

10.1

,UDT

0.0



0.1



0.1

16.8

0.1

..

..

-RUGDQ

4.6





40.4

8.2





..

..

.XZDLW



20.0













26.1

Lao PDR

0.2











0.4

21.2

0.4

Lebanon











18.8







0DFDR &KLQD

22.6







26.4

24.2



12.6



Malaysia



21.1



8.1



12.2







0DOGLYHV



46.2











Mongolia



















Myanmar

0.1



0.1



0.1





20.2

0.4

Nepal

0.2





22.2

0.4



0.4



0.4

Oman









8.4





14.8

11.1

Pakistan











22.6





6.6

Palestine

1.8







4.2







6.6

Philippines

2.6



4.4

12.2



8.0



Qatar

6.2



10.2

88.2



10.6

21.2











10.8

61.6





4.2



4.6



6.2



6.4



6.6

..

..

Singapore



21.6







12.0



..

..

Sri Lanka





1.0



1.2

11.0

1.4

..

..



















Thailand











14.6



0.8

11.0

Turkey



21.1

6.1



8.4

68.1

14.2





28.0

11.8















7DLZDQ3URYLQFHRI&KLQD

United Arab Emirates

..

..

INFORMATION ECONOMY REPORT 2006

..

..

8.6



..

Saudi Arabia

..

..

'HP3HRSOH V5HSRI.RUHD

5HSRI.RUHD

..

..
..

..

..

..

..

..

CHAPTER 1 ,&7,1',&$7256)25'(9(/230(1775(1'6$1',03$&7



Table 1.17 (Continued)
% change
2001-2002

2001

2002

% change
2002-2003

% change
2003-2004

2003

2004

% change
2004-2005
66.6

2005

Viet Nam











102.0



Yemen

0.1







0.6





$QWLJXDDQG%DUEXGD



41.0







41.2

24.8





Argentina



11.2









16.0





..


..

LATIN AMERICA AND THE CARIBBEAN

Aruba



..

..

..

..

..

..

..

..

%DKDPDV



















%DUEDGRV





11.2









6.4



%HOL]H









11.6





6.4

14.1





61.0





%HUPXGD



..

..

..

%ROLYLD

2.1





12.6





4.4





%UD]LO





8.0

24.1



20.6

12.0





Cayman Islands

..

..

..

..

Chile















..

..

Colombia





4.6



6.2



8.6



10.4

Costa Rica



108.2



8.2







8.1



Cuba

1.1



1.4









26.4







16.0







26.1

26.2



Dominican Rep.



24.0



28.1







84.8



Ecuador





4.2

4.4

4.4

8.1

4.8

-2.8



(O6DOYDGRU





4.6

80.0







6.6



11.8



14.4







20.8





*UHQDGD









18.6





*XDGHORXSH





11.4





24.4



6.8



*XDWHPDOD









4.6



6.2

28.4









11.8







10.2



Haiti

0.4



1.0

84.8

1.8

228.6







Honduras

1.4









18.6







-DPDLFD













40.4









20.4















12.0











Dominica

)UHQFK*XLDQD

*X\DQD

0DUWLQLTXH
0H[LFR
Netherlands Antilles

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

Nicaragua

















2.6

Panama

4.0











6.2



6.4

Paraguay

1.1







2.0

62.8







Peru



18.2











40.8

16.4

6DLQW.LWWVDQG1HYLV

8.8
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..
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Table 1.17 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

..

..

..

Saint Lucia

8.4

6DLQW9LQFHQWDQGWKH*UHQDGLQHV







Suriname





Trinidad and Tobago



Uruguay

% change
2003-2004

2004

% change
2004-2005

2005

..

..







16.0





6.8



8.4



14.2







6.0



14.6





11.8





11.0

2.0

11.2













4.6









12.0

8.4



12.4

18.0





..

..

..

..

..

..

..

..

..

..

..

..

..

9HQH]XHOD
9LUJLQ,VODQGV 86

2003

..

..

OCEANIA
American Samoa

..

..

)LML

1.8



6.1



6.6

10.0







French Polynesia

6.2



8.2



14.1





20.4

21.4

.LULEDWL

2.2

-2.1

2.1

-2.0

2.1

-2.0

2.1

-2.0

2.0

Marshall Islands









2.4





6.0



0LFURQHVLD )HG6WDWHVRI



















Nauru

0.0

..

..
22.6

..

22.6

..

..

26.6

..

..

..

New Caledonia

18.4

Northern Mariana Islands

..

..

..

..

..

..

..

..

..

Palau

..

..



..

..

..

..

..

..











3DSXD1HZ*XLQHD



46.8

1.4





12.0

2.1





Samoa





2.2

24.0







8.4



Solomon Islands









0.6



0.6



0.8

Tonga

2.8









-0.4







7XYDOX





12.1









Vanuatu

2.8













4.6



..

..

TRANSITION ECONOMIES
SOUTH-EAST EUROPE AND CIS
Albania





0.4



1.0

148.6

2.4



6.0

Armenia

1.6

20.6

2.0



4.6









$]HUEDLMDQ









4.2







8.1

%HODUXV





8.1



14.1









%RVQLDDQG+HU]HJRYLQD

1.2

121.1

2.6











20.6

%XOJDULD



4.8

8.0





20.6

Croatia







28.0

22.4









*HRUJLD

1.0



1.6



2.6





..

..

.D]DNKVWDQ

1.0





20.2

2.0





..

..

.\UJ\]VWDQ















5HSRI0ROGRYD

1.4







6.8

41.4
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INFORMATION ECONOMY REPORT 2006

..


..


..

CHAPTER 1 ,&7,1',&$7256)25'(9(/230(1775(1'6$1',03$&7



Table 1.17 (Continued)
% change
2001-2002

2001

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

..

..

Romania



120.8

10.0









Russian Federation



40.2

4.1

101.0







Serbia and Montenegro



6.8

6.1



8.1



14.4

..

..

7DMLNLVWDQ

0.1

8.2

0.1



0.1

20.0

0.1

..

..

TFYR Macedonia









6.2





Turkmenistan

0.2

..

0.4



0.8

Ukraine

1.2











8.0

8]EHNLVWDQ

0.6



1.1









..

..

Notes: a 7KHYDOXHIRU,QWHUQHWSHQHWUDWLRQLQ&DQDGDLQLVDVVXPHG
Source:81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH
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Annex I
Statistical Annex
Table 1.18
Broadband subscribers: Economies by level of development and by region
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

DEVELOPED ECONOMIES
ASIA
Israel







-DSDQ













 







14.4 

 

EUROPE
Andorra

..

..

1 148







6 282

64.6



Austria







11.4

601 000



820 000





%HOJLXP















24.0



Cyprus

















26 684

&]HFK5HSXEOLF

6 200

146.8

















102.1







42.1







Estonia



164.8











60.4



Finland



426.0









800 000

46.8



France







112.1







44.2



*HUPDQ\

2 100 000





40.4







 

*LEUDOWDU

..

..

*UHHFH

..

..

..

..

*UHHQODQG

..

..

..

..

..

..

..

..

..

*XHUQVH\

..

..

..

..

..

..

..

..

..

Hungary

20 000

















Iceland

10 424













41.6



Ireland

..

..

10 600



41 800























'HQPDUN LQFO)DURH,VODQGV

Italy







..

..


..

..

..

..



211.2

..

..

/DWYLD





10 000

Liechtenstein

..

..

..

..

Lithuania





20 000









81.4



/X[HPERXUJ



















Malta







28.6











Netherlands

466 200





86.0









4 100 000

Norway











68.4







Poland

12 000



121 684













Portugal















41.2



..
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Table 1.18 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

San Marino

..

..

..

..

600

6ORYDNLD

..

..

..

..











6ORYHQLD







2.2











Spain









2 202 000









Sweden



















6ZLW]HUODQG

140 000













41.8



8QLWHG.LQJGRP





1 821 000

110.0



86.4













28.4



20.0







2003

% change
2003-2004

2004

% change
2004-2005

2005

..

..

..

..

NORTH AMERICA
Canada
United States (incl. Puerto
5LFRDQG*XDP



41.8 

 

 

 

OCEANIA
Australia

122 800

110.2



100.2









2 102 800

New Zealand

























DEVELOPING ECONOMIES
AFRICA
Algeria

..

..

..

..

..

..

Angola

..

..

..

..

..

..

%HQLQ

..

..

%RWVZDQD

..

..

%XUNLQD)DVR

..

..

%XUXQGL

..

..

..

..

..

..

..

..

..

Cameroon

..

..

..

..

..

..

..

..

..

Cape Verde

..

..

..

..

..

..

&HQWUDO$IULFDQ5HS

..

..

..

..

..

..

..

..

..

Chad

..

..

..

..

..

..

..

..

..

Comoros

..

..

..

..

..

..

Congo

..

..

..

..

..

..

&{WHG ,YRLUH

..

..

..

..

1 000

'HPRFUDWLF5HSXEOLFRIWKH&RQJR

..

..

..

..

..

..



'MLERXWL

..

..

..

..

..

..

..

Egypt

..

..







(TXDWRULDO*XLQHD

..

..

..

..

..

..

..

..

..

Eritrea

..

..

..

..

..

..

..

..

..

Ethiopia

..

..

..

..



..

..

..

..

*DERQ

..

..

..

..







*DPELD

..

..

..

..

21
..

0.0
..





21
..



..
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..
6.2



..

81


..

..



1
..
826


..


..

68.8

260





4


..

..

..

..




..



282.4

..

142.0





..

..



..

42
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Table 1.18 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

*KDQD

..

..

..

..

..

..

..

..



*XLQHD

..

..

..

..

..

..

..

..

..

*XLQHD%LVVDX

..

..

..

..

..

..

..

..

..

.HQ\D

..

..

..

..

..

..

..

..

..

Lesotho

..

..

..

..

..

..

..

..

Liberia

..

..

..

..

..

..

..

..

..

/LE\DQ$UDE-DPDKLUL\D

..

..

..

..

..

..

..

..

..

Madagascar

..

..

..

..

..

..

..

..

..

Malawi

..

..

..

..

Mali

..

..

..

..

..

..

..

..

Mauritania

..

..

..

..

..

..

..

..

Mauritius

..

..









..

..

Mayotte

..

..

..

..

..

..

..

..

..

Morocco

..

..

2 000



2284.2

64 660



0R]DPELTXH

..

..

..

..

..

..

..

..

..

Namibia

..

..

..

..

..

..

..

..

..

Niger

..

..

..

..

..

..

Nigeria

..

..

..

..

..

..

Reunion

..

..

..

..

..

..

Rwanda

..

..

..

..

..

..

Sao Tome and Principe

..

..

..

..

..

Senegal

..

..

1 200

Seychelles

..

..

..

Sierra Leone

..

..

Somalia

..

6RXWK$IULFD







100.0




..

2005



404


..

164





212

..



..

..

..

..

..

..

..

..

..

2 100





140.1



..

..

..



64.8



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..



661.1



60 000





Sudan

..

..

..

..

..

..

1 400

28.6

1 800

6ZD]LODQG

..

..

..

..

..

..

..

Syrian Arab Republic

..

..

..

..

..

..

Togo

..

..

..

..

..

..

Tunisia

..

..

..

..

..

Uganda

..

..

..

..

8QLWHG5HSXEOLFRI7DQ]DQLD

..

..

..

..

Zambia
Zimbabwe







48





..

..

..

..

..

..

..

..







..

..

..

..

..

..

..

..

..



600









0.0











200

10.0

220

..

..

..

..

4 618

..

..

..

..

..

ASIA
$IJKDQLVWDQ
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Table 1.18 (Continued)
% change
2001-2002

2001

% change
2002-2003

2002

2004

% change
2004-2005

2005



..

..

..

..

%DKUDLQ







%DQJODGHVK

..

..

..

..

..

..

..

..

..

%KXWDQ

..

..

..

..

..

..

..

..

..

%UXQHL'DUXVVDODP

..

..

..

..

..

..

..

..

..

Cambodia

..

..

..

..

..

..

China
'HP3HRSOH V5HSRI
.RUHD


..



1480.8
..


..



% change
2003-2004

2003





 

 

..

..

..

..

 
..

..







22.0











India



64.8















Indonesia







661





+RQJ.RQJ &KLQD

,UDQ ,VODPLF5HSRI
,UDT

..

..

..

..

..


..

..

..

..

..

..

..

..

..

..

..

..

..

..



-RUGDQ











108.6

10 424

..

..

.XZDLW



110.0









20 000

..

..

Lao PDR

..

..

Lebanon

..

..

0DFDR &KLQD



Malaysia
0DOGLYHV

..

..

..

..









100.0





80 000





















4 000







110 406









..

..





















80.0



100.0

1 800

Mongolia





Myanmar

..

..

..

..

..

..

..

..

Nepal

..

..

..

..

..

..

..

..

..

Oman

..

..





Pakistan

..

..

..

..

..

..

..

..

44 600

Palestine

..

..

..

..

..

..

..

..



Philippines

10 000

21 000





..

..

..

..

228

1211.8



Qatar
5HSRI.RUHD
Saudi Arabia

..

110.0
..



40.2



 



668









6.6 

 





 

1 000







8 400





Singapore















Sri Lanka



81.0











2 100 000











200.0









840.0











United Arab Emirates



108.6



84.4



86.2







Viet Nam

..

..













210 024

Yemen

..

..

..

..

7DLZDQ3URYLQFHRI&KLQD
Thailand
Turkey
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Table 1.18 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

..

..

..

..

..

..

..

..

LATIN AMERICA AND THE CARIBBEAN
$QWLJXDDQG%DUEXGD
Argentina

..






104.0

Aruba

..

..

..

%DKDPDV

..

..



%DUEDGRV

..

..

..

..



%HOL]H

..

..

..

..



%HUPXGD

..

..

..

..

%ROLYLD

..

..







64.0

%UD]LO
Cayman Islands


..

120.8
..

..



..

..


..



..

..

112.0

..




..

..





..

..



..





841 000

..

..

..

..

..




..

4 280
..









88.2







..

..

..

..

Chile



182.4















Colombia





























Costa Rica

..

..

Cuba

..

..

..





Dominica



..

..


..





..

..

..

..

..



..

..

Dominican Rep.

..

..

..

..

..

..







Ecuador

..

..

..

..

..

..

11 620





(O6DOYDGRU

..

..

..

..

..

..







)UHQFK*XLDQD

..

..

..

..

..

..

*UHQDGD

..

..

..

..

..

*XDGHORXSH

..

..

..

..

..

..

*XDWHPDOD

..

..

..

..

..

*X\DQD

..

..

..

..

Haiti

..

..

..

Honduras

..

..

-DPDLFD

..

0DUWLQLTXH

..

0H[LFR



..

..

..

..

..

..

..

..

..

..



..

..

..

..

2 000

..

..

..

..

..

..

..

..

..

..

..

..

..

..



..

..

..

..

..

..

..

..

..

6 000

..

..

..

..





..


..

122.1

44.6











110.6



Panama

4 040

202.8







11.4













0.0



Peru











6DLQW.LWWVDQG1HYLV

..

..

Saint Lucia

..

..

..



1 086

..

..




..



1 604



..

142.2

Nicaragua

81

..



..

Saint Vincent and the
*UHQDGLQHV

..





Netherlands Antilles

Paraguay

..



..

..

..





..

..

..

..

..

..

..

..

..

..

..

..
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Table 1.18 (Continued)
2001

% change
2001-2002

Suriname

..

..





216



420



1 001

Trinidad and Tobago

..

..





884









Uruguay



..

..



126.6

61 186

..







9HQH]XHOD



% change
2002-2003

2002

..



..



..

..

..

..

..

..

American Samoa

..

..

..

..

)LML

..

..

..

..

French Polynesia

..

..

..

..

.LULEDWL

..

..

..

..

Marshall Islands

..

..

..

0LFURQHVLD )HG6WDWHVRI

..

..

Nauru

..

..

9LUJLQ,VODQGV 86

% change
2003-2004

2003



% change
2004-2005

2004

2005

..

..

..

..

..

..

..

..

..

..

..

..

..

..







11 000

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..



1 668





OCEANIA

New Caledonia









86.6



Northern Mariana Islands

..

..

..

..

..

..

..

..

..

Palau

..

..

..

..

..

..

..

..

..

3DSXD1HZ*XLQHD

..

..

..

..

..

..

..

..

..

Samoa

..

..

..

..

..

..

..

..

..

Solomon Islands

..

..

108

Tonga

..

..

11

7XYDOX

..

..

Vanuatu

..

..



-2.4



200





..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

1 000

..

..







TRANSITION ECONOMIES
SOUTH-EAST EUROPE AND CIS
Albania

..

..

..

..

Armenia

..

..

$]HUEDLMDQ

..

..

%HODUXV

..

..

20

%RVQLDDQG+HU]HJRYLQD

..

..



%XOJDULD

..

..

Croatia

..

*HRUJLD

8
..

..
10


..

..

..






..





2 184










..

..

..



106.4

..

..

..

..



..

..

12 000

..

..

..

26 800



..

..



1 410

..

..

..

..

.D]DNKVWDQ

..

..

..

..



..

..

.\UJ\]VWDQ

..

..





..







5HSRI0ROGRYD

..

..

418

42.8











Romania

6 000





1141.2











Russian Federation

..

..

11 000

..







..


..
..

..

INFORMATION ECONOMY REPORT 2006

..

..


86

CHAPTER 1 ICT INDICATORS FOR DEVELOPMENT: TRENDS AND IMPACT

Table 1.18 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

Serbia and Montenegro

..

..

..

..

..

..

..

..

..

7DMLNLVWDQ

..

..

..

..

..

..

..

..

..

TFYR Macedonia

..

..

..

..

..

..

..

..

Turkmenistan

..

..

..

..

..

..

..

..

..

Ukraine

..

..

..

..

..

..

..

..

..

8]EHNLVWDQ

..

..

..

..



..

..

..

..

Source:81&7$'FDOFXODWLRQVEDVHGRQWKH,78:RUOG7HOHFRPPXQLFDWLRQ,QGLFDWRUV'DWDEDVH
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Annex I
Statistical Annex
Table 1.19
Broadband penetration: Economies by level of development and by region
%URDGEDQGVXEVFULEHUVSHULQKDELWDQWV
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

DEVELOPED ECONOMIES
ASIA
Israel

0.6











14.8





-DSDQ



144.6











14.2



EUROPE
Andorra

..

..











64.1



Austria



40.6









10.0



14.4

%HOJLXP





8.4

42.2

12.0









Cyprus







68.6

1.2



1.6





&]HFK5HSXEOLF

0.1



0.1











4.4

'HQPDUN LQFO)DURH,VODQGV

4.1

101.4













24.8

Estonia



166.4









8.4

61.1



Finland

1.0









62.4



46.4

22.4

France

1.0



2.8

111.2











*HUPDQ\



















*LEUDOWDU

..

..

0.8

..

..

..

..

..

..

*UHHFH

..

..

..

..

0.1

*UHHQODQG

..

..

..

..

..

..

..

..

..

*XHUQVH\

..

..

..

..

..

..

..

..

..

Hungary

0.2



1.1



2.6



4.1





Iceland









14.0









Ireland

..

..





1.0









Italy



















-HUVH\

..

..

..

..

..

/DWYLD

0.1

Liechtenstein

..

Lithuania

0.1



0.6

/X[HPERXUJ





Malta



Netherlands

..





210.6

1.4

..

..

..

0.4



0.8

..

..

..

..

..

..

..









82.0

6.8









8.0









28.0



64.8



18.1

11.1



124.4

4.2

82.1





12.1





Norway

2.0











14.6





Poland

0.0





61.0





2.1





211.0
..
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Table 1.19 (Continued)
2001
Portugal



San Marino

..

6ORYDNLD

..

6ORYHQLD



Spain

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005





4.8



8.2





..

..

..

2.2

..

..

..

..

..

..

..

0.1







2.6





2.2









8.6

1.0

186.6









8.1



11.6

Sweden

4.0

100.1

8.0



8.8







21.4

6ZLW]HUODQG









10.8



16.8





8QLWHG.LQJGRP



262.2









12.0



16.0

Canada





11.2





18.8



22.6

20.8

United States
LQFO3XHUWR5LFRDQG*XDP

4.4



6.8













Australia

0.6







2.6







10.4

New Zealand

0.4



1.1

88.6

2.1

128.4

4.8



8.2



0.6



NORTH AMERICA

OCEANIA

DEVELOPING ECONOMIES
AFRICA
Algeria

..

..

..

..

..

..

0.1

Angola

..

..

..

..

..

..

..

%HQLQ

..

..

..

..

0.0

%RWVZDQD

..

..

..

..

..

..

..

..

..

%XUNLQD)DVR

..

..

0.0

0.0



0.0



0.0

%XUXQGL

..

..

..

..

..

..

..

..

..

Cameroon

..

..

..

..

..

..

..

..

..

Cape Verde

..

..

..

..

..

..

0.1

&HQWUDO$IULFDQ5HS

..

..

..

..

..

..

..

..

..

Chad

..

..

..

..

..

..

..

..

..

Comoros

..

..

..

..

..

..

0.0

Congo

..

..

..

..

..

..

..

..

..

&{WHG ,YRLUH

..

..

..

..

..

..

0.0

..

..

'HPRFUDWLF5HSXELFRIWKH&RQJR

..

..

..

..

..

..

0.0

0.4

0.0

'MLERXWL

..

..

..

..

..

..

..

..

0.0

Egypt

..

..

0.0



0.2

(TXDWRULDO*XLQHD

..

..

..

..

..

..

..

..

..

Eritrea

..

..

..

..

..

..

..

..

..

Ethiopia

..

..

..

..

..

..

..

..

..

*DERQ

..

..

..

..

0.0

180.8



0.0
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0.0

0.1

0.0

..








..
0.0

0.2

0.0

0.1
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Table 1.19 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

*DPELD

..

..

..

..

..

..

..

..

0.0

*KDQD

..

..

..

..

..

..

..

..

0.0

*XLQHD

..

..

..

..

..

..

..

..

..

*XLQHD%LVVDX

..

..

..

..

..

..

..

..

..

.HQ\D

..

..

..

..

..

..

..

..

..

Lesotho

..

..

..

..

..

..

..

..

0.0

Liberia

..

..

..

..

..

..

..

..

..

/LE\DQ$UDE-DPDKLUL\D

..

..

..

..

..

..

..

..

..

Madagascar

..

..

..

..

..

..

..

..

..

Malawi

..

..

..

..

0.0



0.0

Mali

..

..

..

..

..

..

..

..

..

Mauritania

..

..

..

..

..

..

..

..

0.0

Mauritius

..

..

0.0

0.2

..

..

Mayotte

..

..

..

..

..

..

..

..

Morocco

..

..

..

..

0.0

0R]DPELTXH

..

..

..

..

..

..

..

..

..

Namibia

..

..

..

..

..

..

..

..

..

Niger

..

..

..

..

..

..

0.0

Nigeria

..

..

..

..

..

..

Reunion

..

..

..

..

..

Rwanda

..

..

..

..

Sao Tome and Principe

..

..

..

Senegal

..

..

Seychelles

..

Sierra Leone



0.1

126.4
..


0.2





2005

0.0

0.8



0.0

..

..

0.0

..



..

..

..

..

..

..

..

..

..

..

..

..

..

0.0



0.0

..

..

..

..

..

..

Somalia

..

..

..

6RXWK$IULFD

..

..

0.0

Sudan

..

..

..

..

6ZD]LODQG

..

..

..

Syrian Arab Republic

..

..

Togo

..

Tunisia



0.1



0.2

..

..

0.4





..

..

..

..

..

..

..

..

..

..

..

..



0.1





..

..

0.0

26.1

0.0

..

..

..

..

..

..

..

..

..

..

0.0

..

..

..

..

..

..

..

..

..

..

..

..

0.0

0.0

8.4

0.0

Uganda

..

..

..

..

..

..

..

..

..

8QLWHG5HSXEOLFRI7DQ]DQLD

..

..

..

..

..

..

..

..

..

Zambia

..

..

..

..

0.0



0.0

-1.6

0.0

Zimbabwe

..

..

..

..

0.0



0.1



0.1

..

..

..

..

..

..

0.0



0.0





0.0



0.2

ASIA
$IJKDQLVWDQ
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Table 1.19 (Continued)
2001
%DKUDLQ

0.2

%DQJODGHVK

..

%KXWDQ

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005





1.4

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

%UXQHL'DUXVVDODP

..

..

..

..

..

..

..

..

..

Cambodia

..

..

0.0



0.0

..

..

..

..

China

0.0



0.4

106.4



121.8







'HP3HRSOH V5HSRI.RUHD

..

..

..

..

..

..

..

..

..

+RQJ.RQJ &KLQD







20.6

18.4



21.8

8.0



India

0.0

62.2

0.0



0.0



0.0



0.1

Indonesia

0.0



0.0

..

..

..

..

..

..

,UDQ ,VODPLF5HSRI

0.0



0.0



0.0

..

..

..

..

,UDT

..

..

..

..

..

..

..

..

-RUGDQ

0.0



0.1



0.1



0.2

..

..

.XZDLW

16.6



22.0







0.8

..

..

Lao PDR

..

..

..

..



..

0.0



0.0

Lebanon

..

..

..

..

..

..



60.8



0DFDR &KLQD

..

..

1.0



2.0







14.8

Malaysia

2.2







6.1



1.0





0DOGLYHV

..

..

0.1

461.1





0.2



0.6

Mongolia

..

..

0.1



0.2



0.0



0.1

Myanmar

..

..

..

..

..

..

..

..

0.0

Nepal

..

..

..

..

..

..

..

..

..

Oman

..

..

..

..

..

..

0.0

Pakistan

..

..

..

..

..

..

Palestine

..

..

..

..

..

Philippines

..

..

..

..

..

Qatar

..

..

0.0



0.1



1.4





5HSRI.RUHD

..

..

0.0



0.4









Saudi Arabia

0.0



0.0



0.0

128.4

0.1

..

..

Singapore









10.0

20.0

12.0





Sri Lanka

0.0



0.0



0.0

..

..

..

7DLZDQ3URYLQFHRI&KLQD











22.8

16.6

22.2

20.2

Thailand

0.0



0.0



0.1

..

..

..

..

Turkey

0.0



0.0





186.1

0.8



2.2

United Arab Emirates

0.2



0.4













Viet Nam

..

..

..

..

0.0

466.4

0.1



0.2

Yemen

..

..

..

..

..



..
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..

0.0

..

..

..

0.2

..

..

..

..

..

..

..

0.1

..
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Table 1.19 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

..

..

..

..

..

..





2.2

LATIN AMERICA AND THE CARIBBEAN
$QWLJXDDQG%DUEXGD

..

..

..

Argentina

0.2





Aruba

..

..

..

..

..

..

..

..

..

%DKDPDV

..

..

2.4







4.0

..

..

%DUEDGRV

..

..

..

..

10.2

..

..

..

11.8

%HOL]H

..

..

..

..

0.4



1.1

48.4

1.6

%HUPXGD

..

..

..

..

..

..

..

..

..

%ROLYLD

..

..

..

..

..

..

0.1



0.1

%UD]LO

0.2

0.4







1.2



1.8

Cayman Islands

..

..

..

..

..

..

..

..

Chile

0.4



1.2



2.2





46.4



Colombia

0.0

148.2

0.1

81.8

0.1









Costa Rica

..

..

0.0



0.4





..

..

Cuba

..

..

..

..

..

..

..

..

..

Dominica

0.2







22.4

4.1

..

..

Dominican Rep.

..

..

..

..

..

..

0.4





Ecuador

..

..

..

..

0.1



0.1



0.2

(O6DOYDGRU

..

..

..

..





0.4

41.8

0.6

)UHQFK*XLDQD

..

..

..

..

..

..

..

..

..

*UHQDGD

..

..

0.6

..

..

..

0.6

..

..

*XDGHORXSH

..

..

..

..

..

..

..

..

..

*XDWHPDOD

..

..

..

..

..

..

..

..

..

*X\DQD

..

..

..

..

..

..

..

..

..

Haiti

..

..

..

..

..

..

..

..

..

Honduras

..

..

..

..

..

..

..

..

..

-DPDLFD

..

..

..

..

..

..

..

..

..

0DUWLQLTXH

..

..

..

..



..

..

..

..

0H[LFR

0.0

0.2

82.6

0.4



Netherlands Antilles

..

..

..

..

..

..

..

Nicaragua

0.0



0.0

86.1

0.1



0.1

106.4

0.2

Panama

0.1



0.4













Paraguay

0.0



0.0



0.0

..

..

..

0.1

Peru

0.0



0.1

168.4









1.2

6DLQW.LWWVDQG1HYLV

..

..

1.2

..

..

..

..

..

..

Saint Lucia

..

..

..

..

..

..

..

..

..

6DLQW9LQFHQWDQGWKH*UHQDGLQHV

0.1





1.0

14.6

1.1


..







102.1

0.6
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Table 1.19 (Continued)
2001

% change
2001-2002

Suriname

..

..

0.0

128.3

0.0

93.2

0.1

136.9

0.2

Trinidad and Tobago

..

..

0.0

827.6

0.1

377.4

0.3

154.4

0.8

Uruguay

..

..

..

..

..

..

0.8

125.1

1.8

Venezuela

0.1

0.3

..

..

..

0.8

66.7

1.3

Virgin Islands (US)

..

..

..

..

..

..

..

..

..

American Samoa

..

..

..

..

..

..

..

..

..

Fiji

..

..

..

..

..

..

..

..

..

French Polynesia

..

..

..

..

0.4

Kiribati

..

..

..

..

..

..

..

..

..

Marshall Islands

..

..

..

..

..

..

..

..

..

Micronesia (Fed. States of)

..

..

..

..

..

..

..

..

..

Nauru

..

..

..

..

..

..

..

..

..

New Caledonia

0.1

2.8

84.7

5.3

Northern Mariana Islands

..

..

..

..

..

..

..

..

..

Palau

..

..

..

..

..

..

..

..

..

Papua New Guinea

..

..

..

..

..

..

..

..

..

Samoa

..

..

..

..

..

..

..

..

..

Solomon Islands

..

..

0.0

84.9

0.0

-4.9

0.0

Tonga

..

..

0.0

..

..

..

..

..

..

Tuvalu

..

..

..

..

..

..

..

..

..

Vanuatu

..

..

..

..

0.0

50.4

0.0

..

..

..

..

..

..

9936.7

0.0

..

..

..

0.0

141.0

0.0

513.2

0.0

109.7

0.0
0.4

109.4

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

OCEANIA

426.8

0.4

135.8

0.9

375.7

205.0

1.7

149.0

119.4

4.3

0.1

TRANSITION ECONOMIES
SOUTH-EAST EUROPE AND CIS
Albania

..

..

..

..

..

Armenia

..

..

0.0

67.4

0.0

Azerbaijan

..

..

..

..

..

Belarus

..

..

0.0

Bosnia and Herzegovina

..

..

..

..

..

..

0.2

106.6

Bulgaria

..

..

..

..

..

..

0.0

..

Croatia

..

..

0.3

..

..

..

0.6

234.2

Georgia

..

..

0.0

54.9

0.0

..

..

..

..

Kazakhstan

..

..

..

..

..

..

0.0

..

..

Kyrgyzstan

..

..

..

..

..

..

0.0

27.5

0.0

Rep. of Moldova

..

..

0.0

148.6

0.0

308.2

0.1

329.2

0.2

Romania

0.0

1 673.3

0.1

828.3

0.9

95.9

1.8

96.9

3.5

Russian Federation

..

..

..

0.5

136.6

1.1

..

..

518.4

..

0.0
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Table 1.19 (Continued)
2001

% change
2001-2002

2002

% change
2002-2003

2003

% change
2003-2004

2004

% change
2004-2005

2005

Serbia and Montenegro

..

..

..

..

..

..

..

..

..

Tajikistan

..

..

..

..

..

..

..

..

..

TFYR Macedonia

..

..

..

..

..

..

..

..

0.6

Turkmenistan

..

..

..

..

..

..

..

..

..

Ukraine

..

..

..

..

..

..

..

..

..

Uzbekistan

..

..

..

..

..

..

..

..

..

Source: UNCTAD calculations based on the ITU World Telecommunication Indicators Database, 2006.
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2004



2004



2004









2002
2002
2001

2004
2004
2004



B1








..





..


..
..
81.0
..

84.4

80.0


86.8

Source: UNCTAD e-business database, 2006

Andorra
Argentina
$]HUEDLMDQ
%HODUXV
%UD]LO
%XOJDULD
Cameroon
Chile
China
Costa Rica
Cuba
+RQJ.RQJ &KLQD
India
.D]DNKVWDQ
.\UJ\VWDQ
0DFDR &KLQD
0H[LFR
0ROGRYD
Morocco
Panama
Paraguay
Philippines
Qatar
5HSRI.RUHD
Romania
Russian Federation
Singapore
Thailand

Proportion of:

B2
62.0


..


..
..
..
..
60.1

..
..
..
..
..
..
..
24.6
..
..
..
..


..
..

B3





62.6





84.8
..




..



62.4
68.4


68.2

64.1

B4


1.8
..
28.4

..
..
..
..
6.8

..
..
..
..
..
..
14.2
..
..
..
..
..


..
..

Reference Enterprises Employees Enterprises Employees
using
using
using
using
Year
computers computers
Internet
Internet

Enterprises with 10 or more employees

B5


2.8
10.2


12.1
8.6




..
8.4
8.4




..
..
..



24.0



With a
website
B6
..


..

28.2

4.6
..
..

26.2
..
..
..
..
..
..

..
..
22.0



..

..

B7
26.2

..
..


..
1.2

..
0.8

..

..

..
..


..
..

6.8

20.2



B8


..
..


..
1.8
8.1
..


..

..

..
..


..
..


2.6




B9.a

20.2

..

24.8


6.2
..


..
..
..

..
..

..
..
..
..
..
24.2
..
24.6
40.4

Fixed line
Fixed line
connection of Other modes
ISDN connection
2 Mbps or
of access
under 2 Mbps
more
B9.b
B9.c
B9.d
B9.e
..
..
..

4.8
..
..

0.4
0.8

1.4
..
..
..
..
10.4
12.8


6.0



..

..
..
2.1
8.6

..

..
..
..
..
..
..
..
0.0

0.2
0.1
..


11.8
..
..
..
..
..
..
..
..
..
..
..
..
..


..
..
..
..
..
..
..
..
..
..

22.2
1.4
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..


6.2
4.0
2.2
16.6
..

..
..

66.4



..



Proportion of enterprises accesing the Internet by:

Receiving
Placing
With an
Analogue
orders over orders over
intranet
modem
the Internet the Internet

Proportion of enterprises:

Table 1.20 – Core indicators on use of ICT by businesses and on the ICT sector,
selected economies, 2005 or latest available year
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B11
..


..


0.4

..
..


..
..
..
..
..
..
..
..
..

..
..
10.0


..

B10



41.1
82.8


4.6
46.0
..
..
61.1
..


..

68.0
..

..

..
64.6



..

Source: UNCTAD e-business database, 2006

Andorra
Argentina
$]HUEDLMDQ
%HODUXV
%UD]LO
%XOJDULD
Cameroon
Chile
China
Costa Rica
Cuba
+RQJ.RQJ &KLQD
India
.D]DNKVWDQ
.\UJ\VWDQ
0DFDR &KLQD
0H[LFR
0ROGRYD
Morocco
Panama
Paraguay
Philippines
Qatar
5HSRI.RUHD
Romania
Russian Federation
Singapore
Thailand

An extranet

Local Area
Network (LAN)

Proportion of enterprises with:

B12.a
..

..
..

..

18.4


..
82.8
..
40.8

41.8
..
..

..

..
..
..
..

84.4


B12.b.iii


..
..

22.2


..
..
..
..

..
..
..
..

..
..
..
..
..
..

..


44.0
..
..
60.1
..
..
2.1
..
..
..
66.0
..
..
..
..
..


..
..

..
..

..
28.6
..

..
..

..
..
..
..
..
..


..

..
..
..

..
..
..
..
..
..

..
..
..
..
..

..



B12.c



..


..

..
..
..
..
..
..

..
..

..
..
..
..
..
10.4
..
..
..

B12.d


1.6
..




Other informa- Internet bank- Transacting
tion searches LQJRUÀQDQFLDO with public
or research
services
authorities

B12.b.ii
..


..
61.6



Information
from public
authorities

B12.b.i
..

..
..
..
..


Information
Sending and
about goods or
receiving e-mail
services

Proportion of enterprises using the Internet for:

Table 1.20 (Continued)


..
1.8

..
20.4
..
..
..
..

..
..
..
..
..
..

..
..

B12.e
..

..
..
46.4




..


..
..
1.6
..
..
..

..
..
..
..
..



..

B12.f
..

..
..
..
1.1


..
..
..
41.0
..
42.0
..
2.0
..
..
46.2
..
..
..
..
..
..
..
..
..

B12.g
..


..

..
..

Providing cus- Delivering Other types of
tomer services products online
activity
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Andorra:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH6XUYH\GRHVQRWFRYHUHQWHUSULVHVODUJHUWKDQHPSOR\HHV7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKHPSOR\HHV7KHUH
is no breakdown by ISIC.
Argentina:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI,6,&'RQO\,QQRYDWLRQ6XUYH\
Azerbaijan:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV&HQVXVRI,6,&&'()*+,-./012E\1$&(
5HYRU,6,&5HY([FOXGHVFDWHJRU\$% 1$&( DQG*VWDIIXQGHUZRUNHUV
Belarus: There is no breakdown by number of employees or ISIC. Sampling frame was composed of “organizations of all branches of economy, excluding public organizations, public safety and defense organizations, and “small business” enterprises”
Brazil:)RULQGLFDWRU%HRWKHUPRGHVRIDFFHVVLQFOXGH³'6/:LGH%DQGDQGPRELOHQDUURZEDQG´6XUYH\RI,6,&')*+,.2
Bulgaria:6XUYH\RI,6,&'()*+,,..2
Cameroon:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI,6,&$()**,,,-../
012
Chile:7KHUHLVQREUHDNGRZQE\QXPEHURIHPSOR\HHVVRVDPSOHFRXOGLQFOXGHHQWHUSULVHVZLWKHPSOR\HHV6WUXFWXUDOVXUYH\VRI,6,&&'(*..2DQG+
China: 7KHUHLVQREUHDNGRZQE\QXPEHURIHPSOR\HHVVRVDPSOHFRXOGLQFOXGHHQWHUSULVHVZLWKHPSOR\HHV6XUYH\RI,6,&&'()*+,-.
Costa Rica:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH6XUYH\GRHVQRWFRYHUHQWHUSULVHVODUJHUWKDQHPSOR\HHV7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKHPSOR\HHV
There is no breakdown by ISIC.
Cuba:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUOHVVWKDQSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&3
Hong Kong (China):(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOLQJIUDPH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&$%&
India:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV
Kazakhstan: (QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI,6,&$&'()..0
Kyrgystan:2IHQWHUSULVHVZLWKFRPSXWHUV(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&3
Macao (China): (QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI,6,&&'()*+,.2
Mexico:6RXUFHLV2(&'GDWDEDVH³GDWDUHIHUWRHQWHUSULVHVZLWKRUPRUHHPSOR\HHVDQGLQFOXGH0DQXIDFWXULQJ6HUYLFHVDQG&RQVWUXFWLRQ´
Moldova: There is no breakdown by number of employees, so sample could include enterprises with 0-9 employees. Statistical census of legal persons, wich detain informational assets and informational system.
Morocco:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIWKHVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&/01
Panama:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOLQJIUDPH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&/3
Paraguay:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOLQJIUDPH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI,6,&'RQO\
Philippines:5HIHUVWRHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&3
Qatar:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOLQJIUDPH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV,6,&$%./3
Rep. of Korea:,QGLFDWRU%GLQFOXGHV['6/GHGLFDWHGOLQHDQGFDEOHPRGHP,QGLFDWRU%HLQFOXGHVGLDOXSPRGHPVDWHOOLWHHWF6XUYH\H[FOXGHV,6,&3DQG4
Romania:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOLQJIUDPH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI&'()*+,.2
Russian Federation:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\H[FOXGHV3
Singapore:(QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOH6XUYH\RI,6,&'*+,-01
Thailand: (QWHUSULVHVZLWKHPSOR\HHVDFFRXQWHGIRUSHUFHQWRIVDPSOLQJIUDPH7DEOHRQO\UHÀHFWVHQWHUSULVHVZLWKRUPRUHHPSOR\HHV6XUYH\RI')*+,,.

Notes:
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Annex I
Statistical annex
Table 1.21
Exports of ICT-enabled services by country, 2000–2003 (million $)

$IJKDQLVWDQ

2000

% change
2000–2001

2001

% change
2001–2002

2002

% change
2002–2003

2003

..

..

..

..

..

..

..

Albania
Algeria
Angola

22
..


..


..

46


..

..

116.1
..

100
..

-10.6













8

6

-1.2

6

..

..











..

..

Argentina



48.2











Armenia









42

8

46

Aruba





101

10

111













4 642

18.4









1.2







$]HUEDLMDQ







12.6







%DKDPDV

141

-4.8















64

28.6







%DQJODGHVK

141



124







266

%DUEDGRV















%HODUXV



-11.8

















21

11.8



Anguilla
$QWLJXDDQG%DUEXGD

Australia
Austria

%DKUDLQ

%HOJLXP

..

..

..

..

%HOL]H







%HQLQ



-8.8



%ROLYLD













86

112



120







166













0.6

















-6.8





446

%XUNLQD)DVR





8

..

%XUXQGL

0



1



2



1







8



-14.1

46

%RVQLDDQG+HU]HJRYLQD
%RWVZDQD
%UD]LO
%XOJDULD

Cambodia
Cameroon
Canada

..

..

..





..

..

..

..

..

..

..

..

..

..

..

..

..



-2.6



4.1

21 026









16



16



20

Cape Verde
&HQWUDO$IULFDQ5HSXEOLF

..

..

..

..

..

..

..

Chad

..

..

..

..

..

..

..
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Table 1.21 (Continued)
% change
2000–2001

2000

% change
2001–2002

2001

% change
2002–2003

2002

2003

Chile









1 212

12.6



China



0







64.4

















Colombia
Comoros

..

Congo

..

..

..

..

..

..

84

-10.6



26.4



-40.4



Costa Rica







-4.4







&{WHG ,YRLUH







-2.1







Croatia











20.4



Cyprus















&]HFK5HSXEOLF

2 221

1.8

2 261

-2.4

2 206





Denmark







10.6







'MLERXWL

..

Dominica

..

..

..

..

..

..

..

..





21





Dominican Republic

211





1.1

160

2.1



Ecuador

101



121









2 604

-18



12.1



14.1





-10.1







6.8



Egypt
(O6DOYDGRU
(TXDWRULDO*XLQHD

..

..

..

..

..

..

..

..

..

..

..

..

..

Eritrea

10

Estonia

228

14.6

261



268



460

Ethiopia

104

-0.1

104

22.6

128





10

-12.2









8

Faeroe Islands
)LML

..

..

..

..

..

..

..

Finland











21.6



France







1.8







*DERQ

..

..

..

..

..

..

..

*DPELD

..

..

..

..

..

..

..





12



44







12







21.4



*KDQD





61



66

11.6



*UHHFH













2 404

48

-22.2











284

12.2











28



6

18.1



1



4



2



11.1



21.4



*HRUJLD
*HUPDQ\

*UHQDGD
*XDWHPDOD
*XLQHD
*XLQHD%LVVDX
*X\DQD

..

..
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Table 1.21 (Continued)
% change
2000–2001

2000
Haiti
Honduras
+RQJ.RQJ &KLQD
Hungary
Iceland
India

2002

% change
2002–2003

2003



-40

18

11.1

20





122



122

-4













4

21 846





1 486

42.2







22.1





















11 486

16







86

-1.2







42.2



Indonesia
,UDQ,VODPLF5HSRI

% change
2001–2002

2001



..

..

..

..

..

..

Ireland















Israel











12.4



Italy





















6.6







-DSDQ















-RUGDQ















.D]DNKVWDQ

88

-4.6



48.6

124

86.4



.HQ\D



64.4











-DPDLFD

.LULEDWL

..

..

..

..

..

..

..

.XZDLW



0.0











.\UJ\]VWDQ

22



24



42





/DR3HRSOH V'HP5HS

..

..

..

..

..

..

..

/DWYLD



10.2



10.2



20.8



12



11



11





Lesotho
Liberia

..

..

..

..

..

..

..

28











66





214





1.6



/X[HPERXUJ















0DFDR &KLQD

..

168



210







/LE\DQ$UDE-DPDKLUL\D
Lithuania

Madagascar
Malawi

..

121
..

..


..

..
-18


..

..

..

..

..

Malaysia







-0.6



4



0DOGLYHV

4



4









Mali





20

20.6







Malta



4.6





210



218

Mauritania

..

..

..

..

Mauritius



22.2

























0H[LFR

..
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Table 1.21 (Continued)
% change
2000–2001

2000

% change
2001–2002

2001

2002

% change
2002–2003

2003

Mongolia

8







10

..

..

Montserrat





4



4

..

..

Morocco











48



0R]DPELTXH



-16.8

128

10.4

141



100

Myanmar

221

-6



-12







Namibia

16



11



10

24

12





112























Netherlands Antilles















New Zealand

868



820

10.8



12.4

1 021

28







26

12.1



Nepal
Netherlands

Nicaragua
Niger

..

..

..

..

..

..

..

Nigeria

..

..

..

..

..

..

..

Norway







10.8



16.2







22



24

-16.1

20

Pakistan















Panama











1.6



3DSXD1HZ*XLQHD

224





..

..

Paraguay



-14.4



8.4

400

2.8

411

Peru











-2.6



Philippines



-18.1

666





22.4



Poland



0.4











Portugal





2 011





20.4

2 862

5HSXEOLFRI.RUHD



-8.0



























8.6









1 240

..

..





4 418

Oman

5HSXEOLFRI0ROGRYD
Romania
Russian Federation

2 410

..

..

..



21.4

4



4

..

..

6DLQW.LWWVDQG1HYLV



-18.8

20

-8

18

..

..

Saint Lucia





28



26

..

..

6DLQW9LQFHQWDQGWKH*UHQDGLQHV





40



42

..

..

..

..

..

..

Rwanda

Samoa
Sao Tome and Principe
Saudi Arabia
Senegal
Seychelles

..

..

..

..

..





2







4.8

















..

..

10



16





..

..
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Table 1.21 (Continued)
% change
2000–2001

2000
Sierra Leone
Singapore

% change
2001–2002

2001

% change
2002–2003

2002

2003

11

26.0





0















10.6



6ORYDNLD



6ORYHQLD



Solomon Islands

..

Somalia

..

..

..

..

















..

..

..

..

..

..

..

..

..

..

..

..

6.0



-22.2

801

-21.2





882



14.1







22.8



268

160.2







8.0







4



6

-28.8

4

Suriname













22

6ZD]LODQG







0.0



Sweden



6.6









18 118

6ZLW]HUODQG



-8

14 181







20 128





161

-21.1





208



-1.4











..

12





6RXWK$IULFD
Spain
Sri Lanka
Sudan

Syrian Arab Republic
7DLZDQ3URYLQFHRI&KLQD
7DMLNLVWDQ
TFYR Macedonia
Thailand

..

..

..

..

..

116





22.2





122

2 822

















26

28.8









-11.6

6

..

..

..

..

Togo
Tonga

..

..

Trinidad and Tobago



26.2







Tunisia













411

Turkey





4 284





10



Turkmenistan

..

..

..

..

..

..

..

Uganda

8



14









Ukraine

448



























142







110



2



8.2







Uruguay

161







111





Vanuatu







-64.8

14





9HQH]XHOD

260



241





-12.6



..

..

..

..

8QLWHG.LQJGRP
8QLWHG5HSXEOLFRI7DQ]DQLD
United States

Viet Nam

..

..

..

..

Yemen

80



Zambia



..

..

..

..

..

..

..

..

..

..

..

..

Zimbabwe

..

68

..
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Table 1.21 (Continued)
ICT-enabled service exports
by region (million USD)
Developed economies

% change
2000–2001

2000

2001

% change
2001–2002

2002

% change
2002–2003

2003

508 803

3.9

528 650

11.3

588 157

17.5

690 968



-6.4



2.4



10.4



Europe















North America



1.4



8.1



10.4

















112 177

-4.2

107 426

5.8

113 625

20

136 389

$IULFD



-8









10 260

Asia











22.8

111 014

Latin America and the Caribbean



-4.4



-2.2



-0.4











20





5 217

-0.2

5 205

27.6

6 639

33.9

8 891

626 209

2.4

641 296

10.5

708 444

18

836 249

Asia

Oceania
Developing economies

Oceania
South-East Europe and CIS
World

Source: 81&7$'FDOFXODWLRQVEDVHGRQ,0)%23GDWD
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Annex I
Statistical Annex
Table 1.22
Exports of ICT-enabled services by sector and country, 2003 (million $)

Communication

$IJKDQLVWDQ

..

Albania

Personal,
Total
Computer
Royalties
Other
cultural and ICT-enabled
and
Insurance Financial and licence
business
recreational services
information
fees
..

48

..
1

Algeria

..

..

Angola

..

..

Anguilla

..

..

$QWLJXDDQG%DUEXGD

..

..

..
21


..

..

..

..
18



..


..

..

..

..

..



..

..

..

..

..

..

..

..

..

..

..

..

0

137



Armenia



11



2

Aruba

12

0

0



Australia

611



441



401





5 497

Austria



188











19 946

2

132

..



48

1

148

22

1

..

Argentina

$]HUEDLMDQ

..

..

100





1 147

..



2

46

..



..

..

102

..

132

%DKDPDV

..

..

..

..

..



..

115

%DKUDLQ

..

..

..

..

..



..

54

%DQJODGHVK





4

28

0



4

266

%DUEDGRV



18





1

124

1

339

%HODUXV





1

2

1

200

2

294

%HOJLXP

1 861

2 118







14 664



23 157

6













23

..

..

%HOL]H
%HQLQ

..

..

%ROLYLD



%RVQLDDQG+HU]HJRYLQD



%RWVZDQD

..

%UD]LO
%XOJDULD

0
..
..

..

68

..

..

..

166

..

..





5 260





18

18







446

..


..

..

..

..

86

108

..

&HQWUDO$IULFDQ5HSXEOLF



1





%XUXQGL

Cape Verde

2

2

..

124

..

Canada

12

..



..

Cameroon



..



%XUNLQD)DVR
Cambodia

..

..
0

..

..

..

..

1


..

..

..

..

..

..

..

..

..

..

..

..

..

1
1

46

..

..













1 614

23 820



0

1

0

0

4

0

20

..

..

..
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Table 1.22 (Continued)

Communication

Chad

..

Total
Computer
Royalties
Personal,
Other
and
Insurance Financial and licence
cultural and ICT-enabled
business
information
fees
recreational services
..

..

..

..

..

..

..

Chile



81



28



864

68

1 364

China



1 102











19 773

Colombia



16



6





338

Comoros

..

Congo

..


..
..

..

1

..

..

..

..

Costa Rica





&{WHG ,YRLUH



2





Croatia



62

20

48

Cyprus







&]HFK5HSXEOLF

104



1

..

..

..


0

..

..

57

261

0

455

208

0

366







1 025







10

1 452





1 406

111

1 922


..

Denmark

..

..

..

..

..



..

12 378

'MLERXWL

..

..

..

..

..

..

..

..

Dominica

..

..

..

..

..

..

..

..

..

..

..

..

..

Dominican Republic

104

18

Ecuador



Egypt







80

121



(O6DOYDGRU



0





0



..

2

41

..

..

163


139



2 733

..

183

(TXDWRULDO*XLQHD

..

..

..

..

..

..

..

..

Eritrea

..

..

..

..

..

..

..

..

Estonia







16

Ethiopia

21

0

1



2

0



0

Faeroe Islands
)LML

..

..

..

..


..



2

460

148

1

176

1

1

8

0
..

..

..

..

Finland

226









2 118



3 528

France









4 066



1 868

36 968

*DERQ

..

..

..

..

..

..

..

..

*DPELD

..

..

..

..

..

..

..

..

24

*HRUJLD
*HUPDQ\
*KDQD


..

*UHHFH
*UHQDGD

..
6 680

10

10

6



0

58









1 004

58 938

..


..




..


..

2

..

..

*XDWHPDOD



*XLQHD

0

..

0

*XLQHD%LVVDX

0

..

0

18


..






..

..


0

1
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..

..
..

..

74


..

2 404
..

1

231

6

..

7

2

..

2
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Table 1.22 (Continued)

Communication

Total
Computer
Royalties
Personal,
Other
and
Insurance Financial and licence
cultural and ICT-enabled
business
information
fees
recreational services

*X\DQD

26

4

Haiti



..

Honduras



..


..
18



10



..

..

..

..

..
22

..

145

..

23

..

123

+RQJ.RQJ &KLQD















24 087

Hungary

208

244











3 334

8





1



4

290

1 066







Iceland
India
Indonesia
,UDQ,VODPLF5HSRI

248
..

..



..

..

Ireland







Israel





16

Italy





-DPDLFD



-DSDQ

662

-RUGDQ

..

15 859
250

..

..

..

..

..

..

..

..

..











21 000



26 691





26

12

26

20

271









18 042

140

36 033

..

..

.HQ\D



0

11

.LULEDWL

..

..

.XZDLW

..

..

..
84
1


..


..

..

..

Liberia

..

..

12

..

..

..

..
1

..
0

..


0

..

10
..

7 713

..

344
0

231

..

0

38

..


2



..

31 853


..

..

400

..


..

..
131


..

4





0

38
..



350

..

..

..

..

..

..

..

..

..

15
..

/LE\DQ$UDE-DPDKLUL\D

11

Lithuania

60



0



1



18

269

/X[HPERXUJ

811



1 248





2 262



19 987

0DFDR &KLQD



..





1

2

Madagascar
Malawi

6
..

Malaysia
0DOGLYHV

1

201
..
12

Malta



Mauritius



..

Mali
Mauritania

..

..
14

1



Lesotho



..
2

/DWYLD

..

..

1

..

2 601



61

/DR3HRSOH V'HP5HS



206

.D]DNKVWDQ

.\UJ\]VWDQ

..

..

216

..





..

0

..

1
4

..
21

..

18
..



122
1

..

..
2

..
20



6

1
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..

37

..

..



4 528

..

7
0



..

..

..

182

210
0

16
0

..

..



..

..
..



..

66

31
218
..



239

106
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Table 1.22 (Continued)

Communication

0H[LFR



Total
Computer
Royalties
Personal,
Other
and
Insurance Financial and licence
cultural and ICT-enabled
business
information
fees
recreational services
..



..

84

41



2 003

Mongolia

..

..

..

..

..

..

..

..

Montserrat

..

..

..

..

..

..

..

..

26



..





0

100

..



0

139

..



..

12

..



..

67

Morocco



0R]DPELTXH
Myanmar

..
0


..

Namibia

..



Netherlands
Netherlands Antilles
New Zealand
Nicaragua

..



1

180



26

..
1



4

0

..



..

1

0



Nepal



626

0
..








29 879



1



1

652

20

118





1 021

..
41

..

2

995

..

..

..

..

29

Niger

..

..

..

..

..

..

..

..

Nigeria

..

..

..

..

..

..

..

..





Norway



Oman



Pakistan



Panama

46

3DSXD1HZ*XLQHD

..


..




..
..

Paraguay



Peru



..

..

20





..



..

..

..

..

..





..

411

2



..

326

88

8

6 517

12

20

..

..

210



22
..

0

..



6
..

1



514
527
..

Philippines



28

12



4





771

Poland







161

28





2 375

Portugal







160







2 862

5HSXEOLFRI.RUHD















9 213

24

1

2

2

1

18

1

49

Romania



108

48







118

1 240

Russian Federation





148









4 418

5HSXEOLFRI0ROGRYD

Rwanda

..

..

..

..

..

..

..

..

6DLQW.LWWVDQG1HYLV

..

..

..

..

..

..

..

..

Saint Lucia

..

..

..

..

..

..

..

..

6DLQW9LQFHQWDQGWKH*UHQDGLQHV

..

..

..

..

..

..

..

..

Samoa

..

..

..

..

..

..

..

..

Sao Tome and Principe

..

..

..

..

..

..

..

..

Saudi Arabia

..

..

..

..

..

..

5 713

Senegal

..

..

..

..

..

..

..
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Table 1.22 (Continued)

Communication

Seychelles

..

Sierra Leone
Singapore

Total
Computer
Royalties
Personal,
Other
and
Insurance Financial and licence
cultural and ICT-enabled
business
information
fees
recreational services
..



..

..

..

..

..

..

..

..

0

0

0

0

..









11 426

20

14 639

3

6ORYDNLD



84

18









907

6ORYHQLD



88

8



11



21

593

Solomon Islands

..

..

..

..

..

..

..

..

Somalia

..

..

..

..

..

..

..

..

..



..





..





6RXWK$IULFD



Spain
Sri Lanka
Sudan









80

48



..


..

..

182

..

0

..

..

22

..

..

..

1

Suriname

..

..

6ZD]LODQG

..

..

..


886





0

Sweden





6ZLW]HUODQG



..

Syrian Arab Republic

..

882
824

22 067

..

362
0

4

..

22

..

..

11 148

208

18 118

..



4

20 128

..





40



1

22



110









7DMLNLVWDQ

10

0

2

1

2

TFYR Macedonia

41





2







..

4 147



..

33

7DLZDQ3URYLQFHRI&KLQD

Thailand

148

Togo

..

..
2


1



..

0

0

..

..

208
40

15 546

..

15
4

122

Tonga

..

..

..

..

..

..

..

..

Trinidad and Tobago

..

..

..

..

..

..

..

..

Tunisia



Turkey

224

Turkmenistan

..

20



211



..

..

..


..
..

..

18





411





2 859

..

..

..

Uganda



4





4

14

Ukraine





14

20

14



4

513















104 636

..

..

8QLWHG.LQJGRP
8QLWHG5HSXEOLFRI7DQ]DQLD

..

United States

..

..

57

..







Uruguay



14

6



..

16

..

117

Vanuatu





..

6

..

17

9HQH]XHOD

48

..

..



Viet Nam
Yemen

..


..
6

2

..

..

..

..

..

..

..

..
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..




..

10

153 316

..

153
..
54

108
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Table 1.22 (Continued)

Communication

Total
Computer
Royalties
Personal,
Other
and
Insurance Financial and licence
cultural and ICT-enabled
business
information
fees
recreational services

Zambia

..

..

..

..

..

..

..

..

Zimbabwe

..

..

..

..

..

..

..

..

World exports of ICT-enabled services in 2003 (million USD)

829 625

&RPPXQLFDWLRQVVHUYLFHV



&RPSXWHUDQGLQIRUPDWLRQVHUYLFHV



,QVXUDQFHVHUYLFHV



)LQDQFLDOVHUYLFHV



5R\DOWLHVDQGOLFHQFHIHHVVHUYLFHV



2WKHUEXVLQHVVVHUYLFHV



3HUVRQDOFXOWXUDODQGUHFUHDWLRQDOVHUYLFHV
1RQ,&7HQDEOHGVHUYLFHV




Source,0)%23GDWD
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Annex I
Table 1.23
Exports of computer and information services by country, 2000–2003 ($)

2000
Albania
Argentina

2 200 000

% change
2000–2001

2001

% change
2001–2002

..

..

..

2002

% change
2002–2003

2003



114.8

1 181 600



28.4





















11.8





-28.6



Australia











20.6



Austria







6.8







Armenia
Aruba

%DQJODGHVK
%DUEDGRV
%HODUXV

..

..

..





-22.8













0.6







2.6























%HOJLXP

..

%ROLYLD

400 000

0.0

400 000

0.0

400 000

0.0

400 000

%RWVZDQD











-20.2





-20.6







-20.2







12 412 000







14 800 000







2 428 410 000

-4.0



-2.1

%UD]LO
%XOJDULD
%XUNLQD)DVR
Canada
Cape Verde

..

..

..

..

..

..

..

2 282 810 000

22.1





20.6











Chile







46.8





81 400 000

China





461 000 000







1102 180 000

Colombia







-21.1





16 484 200

Costa Rica





























Croatia







4.4







Cyprus















&]HFK5HSXEOLF









144 224 000







-1.1







22 200 000













200 000



100 000



400 000

&{WHG ,YRLUH

Dominican Republic
Egypt
(O6DOYDGRU
Eritrea

..



..

..

..

..

..

..

..

..

..

Estonia







4.4

24 268 600

28.1



Ethiopia















Faeroe Islands

180 000







260 000





Finland







66.2







France





1 122 610 000



1 188 220 000





*DERQ
*HUPDQ\
*UHHFH
*XDWHPDOD







-26.4

















21.0



88 800 000



82 000 000

-2.4

80 026 000
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Table 1.23 (Continued)
2000

% change
2000–2001

*XLQHD

..

..

*X\DQD



2001

% change
2001–2002

2002

% change
2002–2003

2003

..

..





40 000

260.0

1 800 000







4 100 000











18.2



Hungary











22.1



Iceland







44.1





44 240 400

India







20.0



Ireland







 

 

Israel

4 246 100 000



























40 400 000















-10.0

















-64.0







.HQ\D















.\UJ\]VWDQ











128.1



20 216 200







24 812 000

















-22.2

18 806 100







0.1











+RQJ.RQJ &KLQD

Italy
-DPDLFD
-DSDQ
.D]DNKVWDQ

/DWYLD
Lebanon
Lithuania
/X[HPERXUJ
Madagascar
Malaysia
Mali

..

..

..

..

..
116.1


..

..

..

..

..


..

..


..

 

..







..

216 000 000
..

Malta







10.0



44.8



Mauritius



116.4



2.0







Mongolia

..

..

..

..





1 800 000

0R]DPELTXH

..

..

..

..









..

..

..

Namibia
Netherlands

..

..













102.8













40.1































Norway



-10.8







24.1



Pakistan

22 000 000







21 000 000





400 000







400 000



200 000





22 000 000



21 000 000



28 000 000

Netherlands Antilles
New Zealand
Niger

Paraguay
Philippines
Poland

61 000 000



84 000 000









Portugal











41.2



5HSXEOLFRI.RUHD

10 600 000



16 100 000

21.1











400 000









Romania

44 000 000











108 000 000

Russian Federation

























5HSRI0ROGRYD

Saint Lucia
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Table 1.23 (Continued)
% change
2000–2001

2000
Senegal
Singapore

% change
2001–2002

2001

% change
2002–2003

2002

2003

















26.1

















..

..

..

6ORYDNLD



6ORYHQLD











10.8





6.6













-24.2







Spain
Sri Lanka
Sudan
6ZD]LODQG
Sweden

..

..

..

..

..

..
-24.6





















..

..

..

7DMLNLVWDQ

..

..

..

..

Tunisia
Uganda
Ukraine
8QLWHG.LQJGRP
8QLWHG5HSXEOLFRI
7DQ]DQLD
United States
Uruguay
9HQH]XHOD

..



..

Togo

..



Syrian Arab Republic
TFYR Macedonia

460 000




..


..


..


..

..

..







1 100



























6.1







4 244 640

..
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Annex II
THE ORBICOM CONCEPTUAL FRAMEWORK
The research presented in section E of this chapter is
based on the conceptual framework and methodology
developed by the Orbicom Digital Divide project.
Crucial to the project is the development of a composite
index (ICT Opportunity Index) based on a number of
,&7UHODWHGLQGLFDWRUVWKDWGHÀQHWKH´LQIRVWDWHµRI D
country (Orbicom, 2005).

ICT capital and labour stocks are assumed to expand
over time and have no upward boundary. Furthermore,
ICTs are assumed to affect factor growth, technological
change and productivity gains. The notion of ICT
networks deserves particular mention since networks
FUHDWH H[WHUQDOLWLHV ȥ WKDW LV WKHLU EHQHÀWV LQFUHDVH
with the number of users.

The Orbicom conceptual framework distinguishes
between ICT productive and consumptive
functions, denominated “infodensity” and “info-use”
respectively.

The ICT consumptive functions are understood as
the “consumptive capacity” of people or the use of
ICTs, comprising ICT uptake (such as telephones,
PCs or Internet users per 100 inhabitants) and ICT
intensity (such as broadband users and international
SKRQHWUDIÀFSHUFDSLWD 7KHFRQVXPSWLYHSDUWRI WKH
framework is called “info-use” (see chart 1.41 for a
presentation of the framework).

ICT productive functions are understood to be
indicative of productive capacity (both quantitative and
qualitative) and include ICT capital and labour stocks;
WKLV LV GHÀQHG LQ WKH PRGHO DV ´LQIRGHQVLW\µ ,&7
capital includes network infrastructure, such as that
related to main telephone lines, cable connectivity and
the Internet, as well as ICT machinery and equipment
(a total of eight indicators). ICT labour stocks are
measured by the level of skills in the labour force, and
in relation to basic literacy and school enrolment at
different levels (a total of four indicators). They are not
limited to ICT skills, but include overall levels of skills
and education, which are considered indispensable for
the functioning of knowledge-based societies.

As shown in chart 1.41, the “infostate” index is simply
an aggregate of “info-use” and “infodensity”. The
PRGHOWKHQGHÀQHVWKHGLJLWDOGLYLGHDVWKHGLIIHUHQFH
between countries’ infostates.
The conceptual model was translated into an empirical,
operational model, using statistical indicators, and
creating a reference year (2001) and hypothetical
country as benchmarks to quantify the evolution of
the digital divide.

Chart 1.41
Orbicom conceptual framework
of Infostates

The analysis carried out by UNCTAD refers to
“infodensity” only. Infodensity is assumed to be more
relevant to measuring the impact of ICTs on economic
growth (GDP per capita), which relies primarily on the
expansion of productive capacity in a country, and less
on the expansion of consumption.
In the Orbicom model, infodensity is expressed in
relative terms; each country is allocated an infodensity
index, which is calculated as follows:
k

Infodensity  k

I

i, j (c)
n ,t

, with k=2.

i 1

Source: 2UELFRP 

The model is based on a number of statistical indicators
and hence relies on existing data; the latest database
includes time series covering the period 1995–2003.
While data for up to 193 countries exist, 153 countries
are included in the infodensity time series, representing
96 per cent of the global population in 2003.
INFORMATION ECONOMY REPORT 2006

CHAPTER 1 ,&7,1',&$7256)25'(9(/230(1775(1'6$1',03$&7



Table 1.24
Country grouping by Infodensity levels
Group A

Infodensity
2003

Group B

Infodensity
2003

Group C

Infodensity
2003

Group D

Infodensity
2003

Group E

Infodensity
2003

Denmark

246

6ORYHQLD

166

%XOJDULD

112

Samoa

82

.HQ\D



Sweden

242

&]HFK5HSXEOLF

160

%UD]LO

111

Ukraine

82

'MLERXWL



Netherlands



Estonia

160

0H[LFR



%HODUXV



Lesotho



Finland



Hungary



Russian Federation



.D]DNKVWDQ



7DMLNLVWDQ



Norway



Spain



Turkey



Paraguay



&{WHG ,YRLUH



6ZLW]HUODQG



Portugal



Trinidad & Tobago



*HRUJLD



/DR3HRSOH V'HP5HS



United States

212

Italy



Romania



%ROLYLD



Sudan

28

8QLWHG.LQJGRP

210

Malta



Malaysia



)LML



Zambia



%HOJLXP

208

6ORYDNLD

142

Dominican Rep.



Philippines

66

Cameroon



Austria



*UHHFH

141

Mauritius



%RWVZDQD

64

Pakistan

26

Canada

201

/DWYLD



Serbia & Montenegro



Namibia



Mauritania

26

Iceland

200

Poland



6RXWK$IULFD



*X\DQD



Senegal

26

Australia



Cyprus



Lebanon

86

Ecuador

61

*KDQD



/X[HPERXUJ



Lithuania



.XZDLW



*XDWHPDOD



%HQLQ



Ireland



Qatar



%HOL]H

84

Armenia



Congo

24

*HUPDQ\

186

Uruguay

126

Panama



Oman



Uganda

24

+RQJ.RQJ &KLQD



Argentina

124

Costa Rica

82

Albania



Rwanda

24

France

181

%UXQHL'DUXVVDODP

121

Thailand

82

.\UJ\]VWDQ



Cambodia



Singapore

180

Chile



Colombia

80

Mongolia



8QLWHG5HSXEOLFRI7DQ]DQLD



Israel



Croatia



5HSRI0ROGRYD



6ZD]LODQG



Yemen



New Zealand



United Arab Emirates

108

-DPDLFD



Nicaragua



0R]DPELTXH



-DSDQ



0DFDR &KLQD



9HQH]XHOD



Indonesia

48

Madagascar

21

5HSRI.RUHD



%DKDPDV



Peru



Iran



3DSXD1HZ*XLQHD

21

%DKUDLQ



-RUGDQ



*DERQ



Nigeria

21

%DUEDGRV



Saudi Arabia



Tunisia



%DQJODGHVK

21

(O6DOYDGRU

64

Sri Lanka



Haiti

20

China

62

Egypt

44

Nepal

20

Honduras

42

Malawi

18

Morocco

41

*XLQHD



Zimbabwe



Mali



/LE\DQ$UDE-DPDKLUL\D



Myanmar



Algeria



%XUNLQD)DVR

14

Cuba



Angola

12

Syrian Arab Republic



Liberia

11

*DPELD



&HQWUDO$IULFDQ5HS

11

India



Chad

11

Viet Nam



'HP5HSRIWKH&RQJR

10

Togo



Ethiopia

10

Eritrea

10

Niger

8

Source: UNCTAD and 2UELFRP 
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Annex III
Table 1.25
Breakdown of the computer and related service sector
:72FODVVLÀFDWLRQ

Provisional UNCPC Description

% &RPSXWHU DQG UHODWHG VHUYLFHV XQGHU WKH VXSHULRU DJ- 'LYLVLRQ&RPSXWHUDQGUHODWHGVHUYLFHV XQGHU6HFWLRQ%XVLQHVVVHUYLFHV
JUHJDWLRQ%XVLQHVVVHUYLFHV
%D &RQVXOWDQF\ VHUYLFHV
841. Consultancy services related to the installation of computer hardware: $VVLVWDQFHVHUYLFHVWRFOLHQWVLQWKH
UHODWHG WR WKH LQVWDOODWLRQ RI
LQVWDOODWLRQRIFRPSXWHUKDUGZDUH LHSK\VLFDOHTXLSPHQW DQGFRPSXWHUQHWZRUNV
FRPSXWHUKDUGZDUH &3&
%E 6RIWZDUH LPSOHPHQWD- 842. Software implementation services:$OOVHUYLFHVLQYROYLQJFRQVXOWDQF\VHUYLFHVRQVRIWZDUHDQGGHYHORSWLRQVHUYLFHV &3&
PHQWDQGLPSOHPHQWDWLRQRIVRIWZDUH7KHWHUP³VRIWZDUH´PD\EHGH¿QHGDVWKHVHWVRILQVWUXFWLRQVUHTXLUHGWR
PDNHFRPSXWHUVZRUNDQGFRPPXQLFDWH$QXPEHURIGLIIHUHQWSURJUDPVPD\EHGHYHORSHGIRUVSHFL¿FDSSOLFDWLRQV DSSOLFDWLRQVRIWZDUH DQGWKHFXVWRPHUPD\KDYHDFKRLFHRIXVLQJUHDG\PDGHSURJUDPVRIIWKHVKHOI
SDFNDJHGVRIWZDUH GHYHORSLQJVSHFL¿FSURJUDPVIRUSDUWLFXODUUHTXLUHPHQWV FXVWRPL]HGVRIWZDUH RUXVLQJD
FRPELQDWLRQRIWKHWZR
84210. Systems and software consulting services:6HUYLFHVRIDJHQHUDOQDWXUHSULRUWRWKHGHYHORSPHQWRIGDWD
SURFHVVLQJV\VWHPVDQGDSSOLFDWLRQV PDQDJHPHQWVHUYLFHVSURMHFWSODQQLQJVHUYLFHVHWF
84220. Systems analysis services:,QFOXGHDQDO\VLVRIWKHFOLHQWV¶QHHGVGH¿QLQJIXQFWLRQDOVSHFL¿FDWLRQDQG
VHWWLQJXSWKHWHDP$OVRLQYROYHGDUHSURMHFWPDQDJHPHQWWHFKQLFDOFRRUGLQDWLRQDQGLQWHJUDWLRQDQGGH¿QLWLRQ
RIWKHV\VWHPVDUFKLWHFWXUH
Systems design services:,QFOXGHWHFKQLFDOVROXWLRQVZLWKUHVSHFWWRPHWKRGRORJ\TXDOLW\DVVXUDQFH
FKRLFHRIHTXLSPHQWVRIWZDUHSDFNDJHVRUQHZWHFKQRORJLHVHWF
84240. 3URJUDPPLQJVHUYLFHV Include the implementation phase, i.e. writing and debugging programs, conducting tests, and editing documentation.
Systems maintenance services:,QFOXGHFRQVXOWLQJDQGWHFKQLFDODVVLVWDQFHVHUYLFHVRIVRIWZDUHSURGXFWVLQXVHUHZULWLQJRUFKDQJLQJH[LVWLQJSURJUDPVRUV\VWHPVDQGPDLQWDLQLQJXSWRGDWHVRIWZDUHGRFXPHQWDWLRQDQGPDQXDOV$OVRLQFOXGHGDUHVSHFLDOLVWZRUNVHJFRQYHUVLRQV
%F 'DWD SURFHVVLQJ VHU- 'DWDSURFHVVLQJVHUYLFHV
YLFHV &3&
. Input preparation services: 'DWD UHFRUGLQJ VHUYLFHV VXFK DV NH\ SXQFKLQJ RSWLFDO VFDQQLQJ RU RWKHU
PHWKRGVIRUGDWDHQWU\
 'DWDSURFHVVLQJ DQG WDEXODWLRQ VHUYLFHV  6HUYLFHV VXFK DV GDWD SURFHVVLQJ DQG WDEXODWLRQ VHUYLFHV
FRPSXWHUFDOFXODWLQJVHUYLFHVDQGUHQWDOVHUYLFHVRIFRPSXWHUWLPH
Time-sharing services:7KLVVHHPVWREHWKHVDPHW\SHRIVHUYLFHVDV&RPSXWHUWLPHRQO\LV
ERXJKWLILWLVERXJKWIURPWKHFXVWRPHU¶VSUHPLVHVWHOHFRPPXQLFDWLRQVVHUYLFHVDUHDOVRERXJKW'DWDSURFHVVLQJRUWDEXODWLRQVHUYLFHVPD\DOVREHERXJKWIURPDVHUYLFHEXUHDX,QERWKFDVHVWKHVHUYLFHVPLJKWEHWLPH
VKDULQJSURFHVVHG7KXVWKHUHLVQRFOHDUGLVWLQFWLRQEHWZHHQDQG
2WKHUGDWDSURFHVVLQJVHUYLFHV6HUYLFHVZKLFKPDQDJHWKHIXOORSHUDWLRQVRIDFXVWRPHU¶VIDFLOLWLHVXQGHUFRQWUDFWFRPSXWHUURRPHQYLURQPHQWDOTXDOLW\FRQWUROVHUYLFHVPDQDJHPHQWVHUYLFHVRILQSODFHFRPSXWHU
HTXLSPHQWFRPELQDWLRQVDQGPDQDJHPHQWVHUYLFHVRIFRPSXWHUZRUNÀRZVDQGGLVWULEXWLRQV
%G 'DWD EDVH VHUYLFHV 84400'DWDEDVHVHUYLFHV$OOVHUYLFHVSURYLGHGIURPSULPDULO\VWUXFWXUHGGDWDEDVHVWKURXJKDFRPPXQLFDWLRQ
&3&
QHWZRUN([FOXVLRQV'DWDDQGPHVVDJHWUDQVPLVVLRQVHUYLFHV HJQHWZRUNRSHUDWLRQVHUYLFHVYDOXHDGGHG
QHWZRUNVHUYLFHV DUHFODVVL¿HGLQFODVV 'DWDDQGPHVVDJHWUDQVPLVVLRQVHUYLFHV 'RFXPHQWDWLRQVHUYLFHVFRQVLVWLQJLQLQIRUPDWLRQUHWULHYDOIURPGDWDEDVHVDUHFODVVL¿HGLQVXEFODVV /LEUDU\VHUYLFHV 
%H2WKHU &3&

0DLQWHQDQFHDQGUHSDLUVHUYLFHVRIRI¿FHPDFKLQHU\DQGHTXLSPHQWLQFOXGLQJFRPSXWHUV Repair and
PDLQWHQDQFHVHUYLFHVRIRI¿FHPDFKLQHU\FRPSXWHUVDQGUHODWHGHTXLSPHQW
2WKHUFRPSXWHUVHUYLFHV
'DWDSUHSDUDWLRQVHUYLFHV 'DWDSUHSDUDWLRQVHUYLFHVIRUFOLHQWVQRWLQYROYLQJGDWDSURFHVVLQJVHUYLFHV
 2WKHU FRPSXWHU VHUYLFHV QHF 2WKHU FRPSXWHU UHODWHG VHUYLFHV QRW HOVHZKHUH FODVVL¿HG HJ
WUDLQLQJVHUYLFHVIRUVWDIIRIFOLHQWVDQGRWKHUSURIHVVLRQDOFRPSXWHUVHUYLFHV

Sources:'RFXPHQW6&:%DFNJURXQG1RWHE\WKH:726HFUHWDULDW -XO\ ±SDJH¿JXUH'HWDLOHGVWUXFWXUHDQGH[SODQDWRU\QRWHVRI
3URYLVLRQDO&3&FRGHKWWSXQVWDWVXQRUJXQVGFUUHJLVWU\UHJFVDVS"&O  /J  &R 
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Annex IV
Table 1.26
Mode 1 and Mode 3 market access commitments for computer
and related services (WTO, GATS)

WTO members

Mode 1 Limitations on market access

Albania

None

Angola

Not included in the list

$QWLJXDDQG%DUEXGD

None

Argentina

None

Armenia

None

Australia

None

Austria

None

%DKUDLQ

Not included in the list

%DQJODGHVK

Not included in the list

%DUEDGRV

None

%HOJLXP

None

%HOL]H

Not included in the list

%HQLQ

Not included in the list

%ROLYLD

Not included in the list

%RWVZDQD

Unbound

%UD]LO

Not included in the list

%UXQHL'DUXVVDODP

None

%XOJDULD

None

%XUNLQD)DVR

Not included in the list

%XUXQGL

Not included in the list

Cambodia

None

Cameroon

Not included in the list

Canada

None

&HQWUDO$IULFDQ5HSXEOLF

Not included in the list

Chad

Not included in the list

Chile

Not included in the list

China

None

Chinese Taipei

None

Colombia

Unbound

Congo

Not included in the list

Costa Rica

Unbound

&{WHG¶,YRLUH

Not included in the list
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Table 1.26 (Continued)
WTO members

Mode 1 Limitations on market access

Croatia

None

Cuba

None

Cyprus

None

&]HFK5HSXEOLF

None

'HP5HSRIWKH&RQJR

Not included in the list

Denmark

None

'MLERXWL

Not included in the list

Dominica

Not included in the list

Dominican Republic

Unbound

Ecuador

Unbound

Egypt

Not included in the list

(O6DOYDGRU

None

Estonia

None

)LML

Not included in the list

Finland

None

France

None

*DERQ

Not included in the list

*DPELD

None

*HRUJLD

1RQHFRPSXWHUDQGUHODWHGVHUYLFHVH[FHSW&3&

*HRUJLD

8QERXQG&3&

*HUPDQ\

None

*KDQD

Not included in the list

*UHHFH

None

*UHQDGD

Not included in the list

*XDWHPDOD

None

*XLQHD

Not included in the list

*XLQHD%LVVDX

Not included in the list

*X\DQD

Not included in the list

Haiti

Not included in the list

Honduras

None

+RQJ.RQJ &KLQD

Partial

Hungary

None

Iceland

None

India

Unbound

Indonesia

1RQH&3&

Indonesia

8QERXQGFRPSXWHUDQGUHODWHGVHUYLFHV&3&$1'

Ireland

None
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Table 1.26 (Continued)
WTO members

Mode 1 Limitations on market access

Israel

None

Italy

None

-DPDLFD

None

-DSDQ

None

-RUGDQ

None

.HQ\D

Not included in the list

.XZDLW

Unbound

.\UJ\]VWDQ

None

/DWYLD

None

Lesotho

None

Liechtenstein

None

Lithuania

None

/X[HPERXUJ

None

0DFDR &KLQD

Not included in the list

Madagascar

Not included in the list

Malawi

Not included in the list

Malaysia

None

0DOGLYHV

None

Mali

Not included in the list

Malta

None

Mauritania

Not included in the list

Mauritius

Not included in the list

0H[LFR

None

Mongolia

Not included in the list

Morocco

Unbound

0R]DPELTXH

Not included in the list

Myanmar

Not included in the list

Namibia

Not included in the list

Nepal

None

Netherlands

None

Netherlands Antilles

Not included in the list

New Zealand

None

Nicaragua

Unbound

Niger

Not included in the list

Nigeria

Not included in the list

Norway

None

Oman

None
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Table 1.26 (Continued)
WTO members

Mode 1 Limitations on market access

Pakistan

Unbound

Panama

None

3DSXD1HZ*XLQHD

None

Paraguay

Not included in the list

Peru

Not included in the list

Philippines

Not included in the list

Poland

None

Portugal

None

Qatar

Unbound

5HSXEOLFRI.RUHD

None

5HS2I0ROGRYD

None

Romania

None

Rwanda

Not included in the list

6DLQW.LWWVDQG1HYLV

Not included in the list

Saint Lucia

Not included in the list

6DLQW9LQFHQWDQGWKH*UHQDGLQHV

Not included in the list

Saudi Arabia

None

Senegal

Not included in the list

Sierra Leone

None

Singapore

None

6ORYDNLD

None

6ORYHQLD

None

Solomon Islands

Not included in the list

6RXWK$IULFD

None

Spain

None

Sri Lanka

Not included in the list

Suriname

Not included in the list

6ZD]LODQG

None

Sweden

None

6ZLW]HUODQG

None

TFYR Macedonia

None

Thailand

Unbound

Togo

Not included in the list

Trinidad and Tobago

None

Tunisia

Not included in the list

Turkey

Partial

Uganda

Not included in the list
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Table 1.26 (Continued)
WTO members

Mode 1 Limitations on market access

United Arab Emirates

None

8QLWHG.LQJGRP

None

8QLWHG5HSXEOLFRI7DQ]DQLD

Not included in the list

United States

None

Uruguay

None

9HQH]XHOD

Partial

Mode 3 market access commitments for computer and related services (WTO, GATS)
Country

Mode 3 Limitations on market access

Albania

None

Angola

Not included in the list

$QWLJXDDQG%DUEXGD

Partial

Argentina

None

Armenia

None

Australia

None

Austria

None

%DKUDLQ

Not included in the list

%DQJODGHVK

Not included in the list

%DUEDGRV

None

%HOJLXP

None

%HOL]H

Not included in the list

%HQLQ

Not included in the list

%ROLYLD

Not included in the list

%RWVZDQD

None

%UD]LO

Not included in the list

%UXQHL'DUXVVDODP

Partial

%XOJDULD

None

%XUNLQD)DVR

Not included in the list

%XUXQGL

Not included in the list

Cambodia

None

Cameroon

Not included in the list

Canada

None

&HQWUDO$IULFDQ5HSXEOLF

Not included in the list

Chad

Not included in the list

Chile

Not included in the list

China

1RQHFRPSXWHUDQGUHODWHGVHUYLFHV&3&DQG&3&WR
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Table 1.26 (Continued)
Country

Mode 3 Limitations on market access

China

3DUWLDO&3&WR

Chinese Taipei

None

Colombia

None

Congo

Not included in the list

Costa Rica

Unbound

&{WHG¶,YRLUH

Not included in the list

Croatia

None

Cuba

None

Cyprus

None

&]HFK5HSXEOLF

None

'HP5HSRIWKH&RQJR

Not included in the list

Denmark

None

'MLERXWL

Not included in the list

Dominica

Not included in the list

Dominican Republic

None

Ecuador

None

Egypt

Not included in the list

(O6DOYDGRU

None

Estonia

None

)LML

Not included in the list

Finland

None

France

None

*DERQ

Not included in the list

*DPELD

Partial

*HRUJLD

None

*HUPDQ\

None

*KDQD

Not included in the list

*UHHFH

None

*UHQDGD

Not included in the list

*XDWHPDOD

None

*XLQHD

Not included in the list

*XLQHD%LVVDX

Not included in the list

*X\DQD

Not included in the list

Haiti

Not included in the list

Honduras

None

+RQJ.RQJ &KLQD

None

Hungary

None
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Table 1.26 (Continued)
Country

Mode 3 Limitations on market access

Iceland

None

India

Partial

Indonesia

Partial

Ireland

None

Israel

None

Italy

None

-DPDLFD

Partial

-DSDQ

None

-RUGDQ

None

.HQ\D

Not included in the list

.XZDLW

None

.\UJ\]VWDQ

None

/DWYLD

None

Lesotho

None

Liechtenstein

None

Lithuania

None

/X[HPERXUJ

None

0DFDR &KLQD

Not included in the list

Madagascar

Not included in the list

Malawi

Not included in the list

Malaysia

3DUWLDOFRPSXWHUDQGUHODWHGVHUYLFHV&3&&3&H[FHSWVRIWZDUHGHYHORSPHQWSOXV

Malaysia

None - CPC 8421

0DOGLYHV

None

Mali

Not included in the list

Malta

None

Mauritania

Not included in the list

Mauritius

Not included in the list

0H[LFR

Partial

Mongolia

Not included in the list

Morocco

None

0R]DPELTXH

Not included in the list

Myanmar

Not included in the list

Namibia

Not included in the list

Nepal

Partial

Netherlands

None

Netherlands Antilles

Not included in the list

New Zealand

None
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Table 1.26 (Continued)
Country

Mode 3 Limitations on market access

Nicaragua

None

Niger

Not included in the list

Nigeria

Not included in the list

Norway

None

Oman

Partial

Pakistan

None

Panama

Partial

3DSXD1HZ*XLQHD

None

Paraguay

Not included in the list

Peru

Not included in the list

Philippines

Not included in the list

Poland

None

Portugal

None

Qatar

None

5HSXEOLFRI.RUHD

None

5HS2I0ROGRYD

None

Romania

None

Rwanda

Not included in the list

6DLQW.LWWVDQG1HYLV

Not included in the list

Saint Lucia

Not included in the list

6DLQW9LQFHQWDQGWKH*UHQDGLQHV

Not included in the list

Saudi Arabia

None

Senegal

Not included in the list

Sierra Leone

None

Singapore

None

6ORYDNLD

None

6ORYHQLD

None

Solomon Islands

Not included in the list

6RXWK$IULFD

None

Spain

None

Sri Lanka

Not included in the list

Suriname

Not included in the list

6ZD]LODQG

None

Sweden

None

6ZLW]HUODQG

None

TFYR Macedonia

None

Thailand

Partial
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Table 1.26 (Continued)
Country

Mode 3 Limitations on market access

Togo

Not included in the list

Trinidad and Tobago

None

Tunisia

Not included in the list

Turkey

Partial

Uganda

Not included in the list

United Arab Emirates

None

8QLWHG.LQJGRP

None

8QLWHG5HSXEOLFRI7DQ]DQLD

Not included in the list

United States

None

Uruguay

None

9HQH]XHOD

None

Zambia

Not included in the list

Zimbabwe

Not included in the list

Note:
6SHFL¿FDOO\FRPSXWHUVRIWZDUHGHYHORSPHQWVHUYLFHVFRYHULQJGHYHORSPHQWRIQHZVRIWZDUHIRUJHQHUDODSSOLFDWLRQLQFOXGLQJUHDG\PDGHVRIWZDUH
SDFNDJHGIRUJHQHUDODSSOLFDWLRQ
Source: 81&7$'EDVHGRQ:726HUYLFHV'DWDEDVH KWWSWVGEZWRRUJZWR:72+RPHSXEOLFKWP

1
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Notes
1.

Although developing Oceania apparently presents the highest growth rate from 2004–2005, it should be
noted that data for most countries are missing for 2004; countries also depart from a lower base than
Africa.

2.

See http://www.pyramidresearch.com/pa_jan12_pred.htm.

3.

7KLVGRHVQRWLQFOXGHSHHUWRSHHUPXVLFÀOHVKDULQJ

4.

Data on Internet users worldwide take into account all kinds of users in all types of locations, and in countries
ZLWKQR,QWHUQHWXVHVXUYH\VÀJXUHVDUHHVWLPDWHGRQWKHEDVLVRIWKHQXPEHURI,QWHUQHWVXEVFULEHUVZLWK
a multiplier for each country.

5.

These countries also account for 35.3 per cent of the population in the whole of Europe (including SouthEast Europe and CIS countries), 54.1 per cent of the population in developed Europe and 55.5 per cent of
the population in the EU25.

6.

,QWKHÀQDQFLDOVHFWRUKDGSHUFHQWSHQHWUDWLRQRUPRUHIRUWKHVL[FRXQWULHVUHSRUWLQJRQWKLV
industry. Of the 21 OECD countries able to report on wholesale trade and the real estate, renting and
business services sectors, 14 had Internet penetration rates of over 90 per cent for both (including Belgium,
Denmark, Finland and Sweden). The retail sector had slightly lower penetration except in Finland, Denmark,
Sweden, Canada and Switzerland (all had more than 90 per cent).

7.

*HUPDQ\FRQGXFWHGDGLIIHUHQWVXUYH\IRUWKHÀQDQFLDOVHUYLFHVVHFWRUEHFDXVHRILWVVWUXFWXUDOGLIIHUHQFHV
with other industries. Thus it is not always included in average values stated for all enterprises. (Information
7HFKQRORJ\LQ(QWHUSULVHVDQG+RXVHKROGV)HGHUDO6WDWLVWLFDO2IÀFHRI*HUPDQ\ 

8.

Enterprise data for 2005 are not available for France, Malta and Portugal.

9.

This is a Spearman rank correlation, which measures the strength of the associations between two variables.
$FRHIÀFLHQWEHWZHHQDQGVKRZVDVWURQJSRVLWLYHFRUUHODWLRQ

10. %URDGEDQGDFFHVVLVGHÀQHGDVEHLQJHTXDOWRRUJUHDWHUWKDQ.ESVDVWKHVXPRIWKHFDSDFLW\LQERWK
directions (Partnership on Measuring ICT for Development, 2005).
11. The digital divide is apparent in the differences in the international Internet bandwidth available to
developed and developing economies and its cost. For example, in 2004 Denmark had more than twice the
bandwidth of the whole Latin American and Caribbean region. For a discussion on international Internet
backbone connectivity and related issues for developing countries, see chapter 2 of the ,QIRUPDWLRQ(FRQRP\
Report 2005.
12. See OECD Broadband Statistics, December 2005, at http://www.oecd.org/document/39/0,2340,en_2649_
34223_36459431_1_1_1_1,00.html.
13. 6HHWKH´%ULGJLQJWKH%URDGEDQG*DSµ&20  ÀQDO&RPPLVVLRQRIWKH(XURSHDQ&RPPXQLWLHV
Communication from the Commission to the Council, the European Parliament, European Economic and
Social Committee and the Committee of the Regions. Brussels, 20 March 2006.
14. The 'LJLWDO'LYLGH)RUXP5HSRUW%URDGEDQGDFFHVVDQGSXEOLFVXSSRUWLQXQGHUVHUYHGDUHDV of the Commission of
the European Communities does an excellent analysis of the urban–rural broadband divide in Europe
and proposes policy actions to bridge this divide. http://europa.eu.int/information_society/eeurope/i2010/
GRFVLPSOHPHQWDWLRQGGIBUHSRUWBÀQDOSGI
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15. VSAT can be used for Internet access in places that cannot get ADSL or cable Internet access for geographical
or other reasons that affect last-mile connectivity, for example remote or rural areas. Satellite bandwidth is
scalable from speeds below 1 Mbit/s up to 45 Mbit/s.
16. Uganda and other East African countries are developing the Eastern Africa Submarine Cable System
(EASSy) project with the aim of improving international connectivity. For more information see http://
eassy.org.
17. European Commission Press Release IP/06/755, “State aid: Commission endorses public funding to bridge
broadband communications gap in Latvia”, Brussels, 8 June 2006.
18. See Ferguson (2004) and the exchange of letters in Foreign Affairs of Adam Segal (November/December
2004), Thomas Bleha (May/June 2005), and Philip J. Weiser and Thomas Bleha (September/October
2005).
19. In the absence of economic output data at the community level, the study measured broadband impact
through other economic variables: employment, salaries, rent, and industry structure or mix.
20. The exceptions are Italy, Hungary and Greece, with less than 20 per cent.
21. Some EU countries show a slight decline from 2004 to 2005, which may be due to the statistical margin of
error as well as changes in survey methodology.
22. Detailed data for 2003 on e-business activities in enterprises for a selection of OECD countries are available
in IER 2005.
23. See chapter 2 of the (&RPPHUFHDQG'HYHORSPHQW5HSRUW on e-business and SMEs.
24. This was found to be the case with online purchases and sales.
25. 6HHKWWSZZZRHFGRUJGDWDRHFGSGIIRUWKHGHWDLOHGGHÀQLWLRQRIWKH,&7VHFWRU
26. $VGHÀQHGLQ2(&'  ,&7VSHFLDOLVWVKDYHWKHDELOLW\WRGHYHORSRSHUDWHDQGPDLQWDLQ,&7V\VWHPV
while ICT users are competent users of generic or more advanced tools, without having ICTs as their main
job.
27. 7KH GHÀQLWLRQ GLIIHUV IURP WKH 2(&' ,&7 VHFWRU GHÀQLWLRQ LW LQFOXGHV LQIRUPDWLRQ HTXLSPHQW
manufacturing and information services.
28. 2XWVRXUFLQJ LV GHÀQHG DV WKH FRQWUDFWLQJ RXW RI QRQFRUH RSHUDWLRQV IURP WKH LQWHUQDO SURGXFWLRQ RI D
company to a third party specializing in that operation. Operations can be transferred within the same
FRXQWU\ GRPHVWLFRXWVRXUFLQJ RUDEURDG LQWHUQDWLRQDORXWVRXUFLQJ 2IIVKRULQJLVGHÀQHGDVWKHORFDWLRQ
or transfer of activities abroad. It can be done internally by moving services from a parent company to its
IRUHLJQ DIÀOLDWHV VRPHWLPHV UHIHUUHG WR DV ´FDSWLYH RIIVKRULQJµ LQYROYLQJ )', WR GLIIHUHQWLDWH LW IURP
offshoring to third parties). It is different from the concept of outsourcing, which always involves a third
party, but not necessarily a transfer abroad. Offshoring and outsourcing overlap only when the activities
in question are outsourced internationally to third-party services providers (UNCTAD, 2004). For more
information on business process outsourcing see chapter 5 of UNCTAD’s E-commerce and Development Report
2003).
29. See box 1 for more information.
30. The authors used data on the number of top-level domain names.
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31. For more information on ICT policies see chapters 2 and 3 of this publication.
32. Detailed country tables are provided in the statistical annex (annex I).
33. See table 1.8 for a list of the services included.
34. For more information see chapter 8 of UNCTAD’s E-commerce and Development Report 2002.
35. See section 3 for more detailed information.
36. For more on computer and information service exports see part 3 of this section.
37. 3DUWLFXODUO\ KLJK ² JURZWK UDWHV IRU ÀQDQFLDO VHUYLFH H[SRUWV ZHUH FDOFXODWHG IRU &DSH 9HUGH
Mali, Madagascar, Côte d’Ivoire and Tunisia.
38. 2004 values were available only for the developed countries. The growth rates shown in chart 1.25 are
WKHUHIRUH&$*5FDOFXODWLRQVRQDÀYH\HDUEDVLV²
39. “Other commercial services” include ICT-enabled services, together with construction services.
40. Together with the European Commission, the International Monetary Fund, the Organisation for Economic
Co-operation and Development, and the World Trade Organization.
41. Electronic deliveries are also transmitted from a distance, although not all through Mode 1.
42. UNCTAD estimates of world trade in services, February 2006 version.
43. -DSDQZDVDQH[FHSWLRQZLWKDYHU\KLJKVKDUHRIIRUHLJQDIÀOLDWHV·RXWZDUGVDOHVYLVjYLV%23H[SRUWV 
LQ EXWZLWKDÁXFWXDWLQJHYROXWLRQRIERWK)$76DQG%23RXWÁRZVRIVHUYLFHVGXULQJ²
44. With 6.2 as compared with 1.1 for the country ranking next, namely Costa Rica.
45. Data on WTO members’ market access commitments draws on the WTO services schedules available at
http://www.wto.org/english/tratop_e/serv_e/serv_commitments_e.htm.
46. The GNS/W/120 list based on the CPC, Version 1.0.
47. News agency and other information provision services included in the BOP item are not covered by the
same GATS commitments. Also, computer facilities management and data processing services provided on
line are covered separately by WTO commitments on telecommunication services (The Manual, 2002).
48. Exceptions are indicated with stripes in the chart.
49. Similar to no market access.
50. See, for example, the submission of the European Commission proposing that WTO members make
commitments at the two-digit level of the CPC, GATS Council, Special Session. Communication from the
EC and their Member States, GATS 2000: Computer and Related Services (CPC 84) - Addendum, S/CSS/
W/34/Add.1 (15 July 2002).
51. Communication from India, Proposed Liberalization of Movement of Professionals under GATS, S/CSS/
W/12 (24 November 2000) and Negotiating Proposal on Computers and Related Services, S/CSS/W/141/
Corr.1 (11 April 2002).
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52. 7KHFKDSWHUZLOOIRFXVRQWKHTXDQWLWDWLYHPHDVXUHPHQWRI,&7LPSDFWEDVHGRQRIÀFLDOVWDWLVWLFDOGDWD
sources only. It will not delve into research using qualitative approaches, such as surveys measuring the
perceived impact of ICTs on businesses or individuals (e.g. through direct questions such as “In your view,
…” or “Do you think/expect that …”). Chapter 2 of the ECDR 2003 provides a detailed overview of the
literature on ICT and economic performance.
53. Based on a presentation by OECD at the WPIIS Expert Group on ICT Impact, Paris, 4 May 2006.
54. The research results presented here are discussed in detail in Orbicom (2005).
55. Recent work on the impact of ICTs on economic growth in Latin America has been carried out by Prof.
Nauro F. Campos of Brunel University West London. See http://www.itu.int/osg/spu/dtis/documents/
presentations/campos.ppt.
56. Other composite ICT indexes include the World Economic Forum (WEF) Network Readiness Index, the
ITU Digital Access Index and Digital Opportunity Index, the UNCTAD Index of ICT Diffusion and the
Economic Intelligence Unit (EIU) e-readiness ranking.
57. $VVKRZQE\WKHSRVLWLYHDQGVWDWLVWLFDOO\VLJQLÀFDQWaWFRHIÀFLHQWV
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Chapter 2
REVIEWING NATIONAL ICT POLICIES
FOR THE INFORMATION ECONOMY
A.

forums have anchored ICT for development in their
work programmes, while donors have been increasingly
mainstreaming ICTs into their development aid
programmes as a strategic, cross-cutting tool in support
of countries’ own development plans. The World
Summit on the Information Society (WSIS) outcome
documents highlighted the vital role of Governments
in developing national “e-strategies” and encouraged
all Governments to further the penetration of ICTs in
their national development plans. The Tunis Agenda
for the Information Society, encourages Governments
“to elaborate, as appropriate, comprehensive, forward-looking
and sustainable national e-strategies, including ICT strategies
and sectoral e-strategies as appropriate, as an integral part of
national development plans and poverty reduction strategies, as
soon as possible and before 2010”.2

Assessing the role of ICTs
in development

During the past decade, ICTs have become part of
many developing countries’ development plans and
poverty reduction strategies. Those countries have
designed and are implementing national ICT policies
to reach overall development goals, recognizing the
potential of new technologies in fostering economic
and social development. Concretely, Governments
have formulated one or several ICT strategies or
“master plans”1 over the years and set goals to
ensure the effective deployment and use of ICTs
LQWKHLUFRXQWU\IRUWKHEHQHÀWRI WKHLUFLWL]HQVDQG
enterprises.

UNCTAD research has shown that as of June 2006,
out of 181 developing and transition countries and
territories, 80 (44 per cent) had already adopted a
national ICT plan and 36 (20 per cent) were in the

To support developing countries in their efforts to
develop their information societies, international
organizations, regional groupings and international

Chart 2.1
National ICT plans in developing and transition countries and territories, 2006

Source: UNCTAD’s questionnaire and Internet research.3
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process of designing one (chart 2.1 percent and
annex II). While the map in chart 2.1 does not feature
OECD member countries with the exception of
Mexico, the Republic of Korea and Turkey, most of
them have put in place one or several national ICT
plans.

1. A call for national ICT policy reviews
Given the large number of countries, even in the
developing world, that have established national ICT
plans and policies, the question arises as to the impact
of these policies. How can we assess the impact of
ICT policies on the development of the information
and knowledge-based economy? What are the main
barriers that hamper the implementation of ICT
policies? What are successful policies that could
perhaps be multiplied, scaled up and replicated? While
Governments have been formulating and implementing
ICT plans and policies during the past few years, there
is now a need to review the status of their plans and
understand the impact they have had so far on their
economies and societies, and to allow decision makers
to formulate new policies. ICT policies are dynamic
tools that must be continuously updated in order to
keep up with national, international and technological
developments.
In recent years much attention at the international level
has been paid to so-called e-readiness assessments,
leading to the development of a range of assessment
tools by various organizations to measure a country’s
e-readiness.4 At the same time, little has been done to
assess the implementation of national ICT policies in
GHYHORSLQJFRXQWULHVDQGPRUHVSHFLÀFDOO\SROLFLHVIRU
the information economy.
Assessing national ICT policies and their impact is a
current concern in most countries. Several developed
countries, for example Austria, Denmark and Norway,
have already implemented a systematic policy evaluation
process to make policy decisions more effective. In
this context, they have developed a comprehensive
set of internationally comparable ICT indicators, in
conjunction with the Organisation for Economic
Co-operation and Development (OECD). As part of
its work on the contribution of ICTs to sustainable
economic growth,5 the OECD carries out national peer
reviews of ICT diffusion to business. These country
reports review the status of diffusion of ICTs, describe
SROLFLHVDQGSURYLGHVSHFLÀFUHFRPPHQGDWLRQVDLPHG
at ICT uptake in enterprises.

While the information economy is becoming a reality
in developed countries, little is known about the extent
to which the spread of ICTs fosters growth and
development in the developing world. Only a handful
of countries (for example, Chile, Cuba, Dominican
Republic, Egypt, Nepal, Oman, Republic of Korea,
Rwanda, Syrian Arab Republic and Thailand) have so
far carried out an assessment of their national ICT
plans. The format and scope of their evaluation vary,
but their assessments are all motivated by the need to
ensure that appropriate revisions of priority policies
and recommendations are formulated in preparation
for new ICT plans to accelerate their socio-economic
development.
By conducting an ICT policy review, Governments will
be able to:
L

L

L

2.

Understand the policy challenges and
opportunities which ICTs present for the
information economy, and quantify the main
achievements regarding the implementation of
a number of ICT policy measures as foreseen in
the national ICT plan;
Identify critical success factors, best practices
and conditions, as well as reasons for failure to
be able to adjust and reform ICT policies;
Formulate new and targeted policy decisions
to support and accelerate ICT penetration with
Government, businesses and the community.

UNCTAD’s proposal for ICT policy
reviews

This chapter presents a model framework for carrying
out national ICT policy reviews in developing countries.
It follows from UNCTAD’s ongoing work on ICT
policies and on ICT measurement for economic
development and trade. So far, this work has been
carried out through the organization of a series of
regional conferences on ICT policies, thematic expert
group meetings, the provision of policy advice through
analytical studies published in the E-Commerce and
Development Report and the Information Economy
Report, and the delivery of training courses.6 Since
2003, measuring the information economy for
policymaking has become a focus of UNCTAD’s work,
in partnership with other international organizations.7
As part of its work in this area, UNCTAD collects
from developing countries statistical data on the use
of ICT by enterprises and on the ICT sector (see
chapter 1).
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In the E-Commerce and Development Report 2003,
UNCTAD introduced a model framework for the
formulation of a national ICT strategy which focuses
on the special concerns of developing countries,
recognizing that elements and priorities of national
ICT strategies might differ between developed and
GHYHORSLQJ FRXQWULHV 7KH 5HSRUW LGHQWLÀHG NH\
areas and sectors of policy action and elaborated the
elements and priorities of national ICT strategies for
developing countries.
Based on the 2003 model framework, the review
methodology presented in this chapter will focus on
policies related to the information economy, including
the overall business and economic environment,
enterprise development and the development of the
ICT industry. Emphasis is placed on the ICT policy
actions that are undertaken to promote economic
growth and development and the adoption of ICTs by
Government and the business sector. An ICT policy
review can be used as a road map for Governments
as they develop their participation in the information
economy. Reviews can also help developing countries
to learn from each other’s experiences. Box 2.1 provides
further details about the proposed model review.
The model proposes a framework for reporting and
monitoring the implementation and institutional
mechanisms that affect the success of ICT-based

policies. This will help Governments guide their
reviews, identify the main strengths and weaknesses of
their policies and, eventually, revise and adjust them to
ensure the enabling conditions for the development of
the information economy. Chart 2.2 summarizes the
proposed review model framework. It focuses on three
main components:
L

L

L

A review of the general economic
environment and ICT diffusion to assess the
extent to which ICTs are available and used in
the country;
An assessment of the key policy components
of the national ICT master plan and their
implementation: ICT infrastructure, legal and
regulatory framework, the development of ICT
human resources (capacity building), and the
GHYHORSPHQW RI VHFWRUVSHFLÀF SROLFLHV DQG
ICT applications to promote e-business, egovernment, ICT-related trade and investment
policies, and technological innovation;
An assessment of the institutional
framework, implementation mechanisms and
the roles of each stakeholder.

On the basis of the proposed framework, section C
of this chapter will describe how national ICT policies
could be assessed, using selected developing countries

Box 2.1
UNCTAD ICT policy reviews
$VSDUWRILWVWHFKQLFDOFRRSHUDWLRQDFWLYLWLHV81&7$'RIIHUVWRFDUU\RXWIXOOÀHGJHGFRXQWU\UHYLHZVWRKHOSGHYHORSLQJFRXQWULHVDGMXVW
WKHLU,&7SROLFLHVDQGLPSOHPHQWDWLRQPHFKDQLVPVDLPHGDWGHYHORSLQJWKHLQIRUPDWLRQDQGNQRZOHGJHEDVHGHFRQRP\
7KHUHYLHZVZRXOGDVVHVVWKHLPSOHPHQWDWLRQRIWKHQDWLRQDO,&7PDVWHUSODQVZLWKLQWKHFRQWH[WRI81&7$'¶VPDQGDWHWRH[DPLQHKRZ,&7
DQGHEXVLQHVVGHYHORSPHQWLVVXHVKDYHEHHQRSHUDWLRQDOL]HGLQFRXQWU\GHYHORSPHQWVWUDWHJLHVDQGWRLGHQWLI\SROLFLHVDQGSURJUDPPHV
IDYRXULQJWKHGHYHORSPHQWRIWKHLQIRUPDWLRQHFRQRP\,QWKLVFRQWH[WVSHFL¿FHEXVLQHVVSROLFLHVDQGFURVVFXWWLQJSROLFLHVWKDWDUHLQWLPDWHO\OLQNHGWRWKHGHYHORSPHQWRIWKHLQIRUPDWLRQHFRQRP\1VXFKDVWHOHFRPPXQLFDWLRQVLQIUDVWUXFWXUHOHJDODQGUHJXODWRU\LVVXHVDQG
KXPDQUHVRXUFHVZRXOGEHHYDOXDWHG2WKHUFRPSRQHQWVWKDWIRUPDQLQWHJUDOSDUWRIDQ,&7QDWLRQDOPDVWHUSODQVXFKDVVHFWRUDOSROLFLHV
UHODWHGWR,&7DQGVRFLDOGHYHORSPHQWLQFOXGLQJKHDOWKDQGFXOWXUHFRXOGEHDGGHGLQSDUWQHUVKLSZLWKRWKHUUHOHYDQWRUJDQL]DWLRQV HJ
:+281(6&2 7KHUHYLHZPHWKRGRORJ\LVLQWHQGHGWRKHOSSROLF\PDNHUVGRQRUVDQGWKHJHQHUDOSXEOLFWRDVVHVVWKHDFKLHYHPHQWVRI
,&7SROLFLHVDQGWKHFXUUHQWVWDWXVRIWKHLQIRUPDWLRQHFRQRP\LQDFRXQWU\DVZHOODVWRPDNHUHFRPPHQGDWLRQVRQSROLF\SULRULWLHV
,&7SROLF\UHYLHZVZRXOGEHFDUULHGRXWDWWKHUHTXHVWRIDQGLQFORVHFRRSHUDWLRQZLWKPHPEHU6WDWHVDQGVXEMHFWWRDYDLODEOHIXQGLQJ7KH
UHYLHZSURFHVVZRXOGWDNHWKHIRUPRIWKHFRPSLODWLRQRIDQHYDOXDWLRQUHSRUWSUHSDUHGE\81&7$'LQFRQVXOWDWLRQZLWKWKHQDWLRQDODXWKRULW\
RIWKHUHTXHVWLQJPHPEHU6WDWH7KHSURFHVVLQYROYHV¿HOGPLVVLRQVWKHDFWLYHSDUWLFLSDWLRQRIWKHUHOHYDQWVWDNHKROGHUVGXULQJLQWHUYLHZV
DQGWKHRUJDQL]DWLRQRIZRUNVKRSVWRGLVFXVVWKHHYDOXDWLRQRI,&7SROLFLHVUHODWHGWRWKHLQIRUPDWLRQHFRQRP\DQGWKHUHFRPPHQGDWLRQV
RIDSSURSULDWHSROLF\RSWLRQVDVZHOODVLQGLFDWRUVRIDFKLHYHPHQWIRUIXWXUHSROLF\PHDVXUHV'HWDLOVRQWKHPHWKRGRORJLFDOIUDPHZRUNIRU
FDUU\LQJRXWWKHUHYLHZZLOOEHSDUWRIDVHSDUDWH81&7$'GRFXPHQWDQGQRWLQFOXGHGLQWKLV5HSRUW)XUWKHULQIRUPDWLRQZLOOEHDYDLODEOHDW
ZZZXQFWDGRUJHFRPPHUFH
1
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Chart 2.2
UNCTAD’s ICT policy review model framework

as examples. Lessons learned from implementation
mechanisms and major achievements will be used
to shed light on best practices and successful ICT
policies.

B.

1.
In preparing this chapter, UNCTAD carried out indepth research on developing and transition countries’
status as regards formulating and implementing a
national ICT master plan. For this purpose, it collected
and analysed information on the ICT plans and
policies of 181 developing and transition countries and
territories (for an overview of the status of national
ICT plan and policies, see annex II). The information
is based on extensive Internet research (information
provided by the websites of developing countries’
Governments and on a questionnaire that was sent
out to collect information on national ICT master
plans and to enquire whether they had been already
assessed).8

ICT policy review model
framework

Overview of the social and
economic setting

7KH ÀUVW VHFWLRQ RI  WKH ,&7 SROLF\ UHYLHZ UHVWDWHV
the objectives of an active or proposed national ICT
policy. It reviews the policy against the backdrop of
the economic, demographic and social environment
in the country. It points out factors that can affect
the implementation of the national ICT policies, and
then provides a short overview of the major national
economic and social key indicators at the time of the
preparation of the ICT master plan, and at the time of
the review. The purpose of the overview is to present
the overall context in which the information economy
in the country is evolving.
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2.

ICT environment: ICT uptake and
use indicators

This part of the review provides an overview of a
country’s ICT uptake focusing on the current status of
ICT penetration for different economic actors (industry
sectors, companies and households). As part of the
national ICT plan, it is critical for Governments to set
measurable targets which then need to be assessed.
7KURXJKWKHLUQDWLRQDOVWDWLVWLFDORIÀFHVPLQLVWULHVRU
telecommunications operators, Governments should
collect ICT data on a regular basis to:
L

L

L

L

L

Measure the success of the formulation and
implementation of ICT policies;
Identify the effectiveness of such policies;
Establish links between ICT policies and
WKH SHUIRUPDQFH RI VSHFLÀF VHFWRUV VXFK DV
telecommunications, and the development of
information economies;
Monitor ICT growth and use over time; and
Carry out research and analysis on the impact
of ICTs on productivity, growth, enterprise
development and trade.

Below are four sets of internationally agreed upon
core indicators (see annex I and chapter 1)9 that are
suggested as a reference tool to complement the existing
methodological framework in a country. The list of
indicators can be adapted to the needs of individual
countries, depending on their own economic and
social challenges. They focus on ICT infrastructure,
and ICT access and use by businesses, households
and individuals, as well as on the ICT sector and trade
in ICT goods. These indicators help policymakers to
assess the changes that have occurred over the years as
a result of their policies and plans.
Core indicators on ICT infrastructure and
access
Developing countries have made the deployment of
ICT infrastructure and universal ICT access a top
priority in their ICT master plan, as a prerequisite for
participating in the information economy. Many of
them are starting to collect data on infrastructure and
access to ICTs. These ICT infrastructure and access
indicators correspond to individual use and measure
accessibility in terms of people. For instance, those
LQGLFDWRUVLQFOXGHSHUFDSLWDPHDVXUHVÀ[HGWHOHSKRQH
lines, mobile cellular subscribers, Internet subscribers,
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and so forth. Collecting such data helps Governments
to monitor, inter alia, the advancement of ICT
teledensity, geographical coverage, quality of services,
communication costs and bandwidth availability.
Core indicators on access to, and use of, ICT
by households and individuals
Internet public awareness campaigns and advances in
access to telecommunications through policymaking
can be evaluated by collecting data on access to,
and use of, ICT by households. For instance, core
indicators on access to, and use of, ICT by households
and individuals include the proportion of households
ZLWK D UDGLR D 79 D À[HG OLQH WHOHSKRQH D PRELOH
cellular telephone and a computer with Internet access
at home. Among those indicators, information on the
type of activities carried out by households helps in
assessing the frequency and volume of business-toconsumer e-commerce activities.
Core indicators on the use of ICT by
businesses
In addition to measuring computer penetration in the
private sector, the actual level of use of computer
systems to support e-business organizational
activities and operations helps measure the level
of development of the information economy in a
country. The E-Commerce and Development Report 200410
noted that a large number of SMEs in developing
countries have access to the Internet but have not yet
integrated ICTs into their business functions. In most
cases, computers are mainly used to carry out basic
computing work such as word processing and e-mail.
The Report stressed the lack of available statistical
data on e-business and the implications that this may
have for ICT-related policymaking. In this regard, it is
essential to monitor progress in the use of high-end
value-added applications, as well as the Internet. This
could be done by using the core indicators on the use
of ICT by business, which include the proportion of
businesses using computers, those using the Internet,
and proportion of businesses with a Web presence,
with an intranet, receiving orders over the Internet or
placing orders over the Internet.
Core indicators on the ICT sector and trade
in ICT goods and services
Developing countries have recently focused on the
development of the ICT sector in order to diversify
their economies, to respond to demand from developed
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countries for ICT-enabled services, to be less dependent
on ICT goods and services imports, and to develop
local human capabilities and generate job opportunities
for the development of the information economy. The
ICT sector core indicators that are considered in the
review include the proportion of the total business
sector workforce involved in the ICT sector and the
value added in the ICT sector (as a percentage of total
business sector value added) in a country.
Trade in ICT goods and services is among the most
dynamic sectors of international trade (see chapter
1). For developing countries, exports of ICT-enabled
services provide new opportunities for economic
growth and employment creation, including through
the continuous increase of outsourcing. Therefore, the
review analyses developments in imports and exports
of ICT goods and ICT-enabled services.
Other ICT indicators
In addition to the core ICT indicators recommended
by the international community, national ICT policy
reviews assess the development of other information
society indicators, such as ICT skills and computer
literacy, the level of investment in ICTs, and indicators
related to e-government and education, security and
trust. The choice of indicators considered in the
UHYLHZ LV PDGH RQ D FRXQWU\ EDVLV DQG UHÁHFWV WKH
particularities of the country under review.

3.

Assessment of ICT policy
framework

This part of the review examines national ICT policies
which have been put in place by the Government and
discusses whether they have been successful in terms
RI  PHHWLQJ LQLWLDO JRDOV ,W LGHQWLÀHV WKH FRPSRQHQWV
of a national ICT plan, priority actions, sectors
concerned, targets and relevant projects. If necessary,
it also recommends how the policies can be improved.
The primary focus is on the review of policies
implemented to accelerate ICT diffusion in a country
and identify successful achievements as well as
ERWWOHQHFNV ,Q SDUWLFXODU WKH UHYLHZ RXWOLQHV VSHFLÀF
reforms aimed at providing a more enabling business
environment for SMEs. The main objective is to
identify lessons learned as well as challenges ahead.
6SHFLÀFUHFRPPHQGDWLRQVRQDFWLRQQHHGHGWRDFKLHYH
the policy objectives are provided.

Objectives, priority areas and strategic
approach
(DFKFRXQWU\ZLWKLWVVSHFLÀFHFRQRPLFVRFLDODQGOHJDO
context, is facing unique challenges regarding its ICT
diffusion and use. Consequently, a national ICT master
plan setting the overall direction and parameters for
different areas of activities should address a country’s
VSHFLÀFQHHGVDQGLGHQWLI\SULRULWLHVDFFRUGLQJO\5HODWHG
NH\ REMHFWLYHV VKRXOG DGGUHVV WKH LGHQWLÀHG DUHDV RI 
priorities and include quantitative results that make the
master plan’s long-term implications measurable.
The strategic approach to implementing the ICT plan
GHÀQHVNH\SURJUDPPHVDQGDUHDVRI DFWLYLWLHVLQRUGHU
WRDFKLHYHWKHGHÀQHGREMHFWLYHVDQGJRDOVIRUWKHPDLQ
policy components, such as ICT infrastructure, the
legal and regulatory framework and the development
of ICT human resources.
The process of the ICT policy formulation should be
transparent and involve all stakeholders. ICT policies
should be well structured and clearly formulated.
This part of the review closely examines the following
issues related to policy formulation:
L

L

,GHQWLÀFDWLRQRIDFRXQWU\ VVSHFLÀFQHHGVDQG
areas of priority;
'HÀQLWLRQ RI ,&7 SROLF\ GLUHFWLRQ DQG NH\
objectives;

L

Focus of ICT plan;

L

Key areas of activity;

L

Indicators of achievement;

L

Process of ICT policy formulation.

ICT infrastructure development
Developing an affordable information and
communication network infrastructure and applications
is central to building the information economy. All
countries have recognized the critical importance of the
telecommunications sector in their ICT master plans.
The Governments’ objective is to ensure that the country
has a competitive telecommunications industry which
delivers reliable and affordable services and products
IRUWKHHFRQRPLFDQGVRFLDOEHQHÀWRI FLWL]HQV0DQ\
Governments in developing countries have in recent
years facilitated the introduction of competition into
a telecommunications industry traditionally structured
around monopolies. The development and deployment
of ICTs are changing the structure of the industry,
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favouring the appearance of private operators offering
advanced telecommunications networks and services.
In particular, the performance of the ICT sector itself
is dependent on ICT policy measures that address the
SDUWLFXODU QHHGV RI  ,&7VHFWRU ÀUPV DQG IRVWHU DQ
enabling ICT environment. Policy measures can make an
essential contribution to the national and international
business environment, as well as to corporate strategies
and enterprise performance, and hence the overall
FRPSHWLWLYHQHVVRI FRPSDQLHV,I *RYHUQPHQWVGHÀQH
the enhancement of national software and IT services
as a priority concern, the promotion of the ICT sector
ÀUPV PXVW DOVR EH D SULRULW\ ZLWKLQ D QDWLRQDO ,&7

master plan. Corresponding policy measures should
enhance the ICT infrastructure with regard to access,
pricing and local content, and they should be related to
SURYLGLQJÀQDQFHVNLOOVDQGHGXFDWLRQ0RUHRYHUWKH\
should encourage the development of a strong and
competitive ICT sector in enabling ICT companies to
enhance their competitiveness, at both the national and
the international level.11
As part of the review, the effectiveness of policy
measures on ICT infrastructure development is
assessed and the challenges that remain in closing the
FRQQHFWLYLW\DQGDFFHVVLELOLW\JDSVDUHLGHQWLÀHG7KH
review closely examines the following issues:

Box 2.2
ICT infrastructure development in Nepal
1HSDO¶V¿UVW1DWLRQDO&RPPXQLFDWLRQV3ROLF\ZDVDGRSWHGLQDQGWKH1HSDO7HOHFRPPXQLFDWLRQV$XWKRULW\ZDVHVWDEOLVKHGLQ
,QWKH1DWLRQDO3ROLF\ZDVPRGL¿HGLQRUGHUWRLQLWLDWHWKHOLEHUDOL]DWLRQRIWKH1HSDOHVHWHOHFRPVHFWRUE\HQFRXUDJLQJWKHSDUWLFLSDWLRQRIWKHSULYDWHVHFWRU7KHVDPH\HDUWHOHSKRQHSHQHWUDWLRQJUHZE\SHUFHQW1,QWKHWHOHFRPPXQLFDWLRQVHFWRUKDGEHHQIXOO\
RSHQHGWRSULYDWHVHUYLFHSURYLGHUVDQGFRPSHWLWLRQWKURXJKRSHQOLFHQVLQJDQGE\UHVWUXFWXULQJWKH6WDWHRZQHGRSHUDWRU6RPHQRWDEOH
UHVXOWVZHUH
L

L

L

*URZWKLQWKHWRWDOWHOHSKRQHSHQHWUDWLRQUDWHIURPSHUFHQWLQ$XJXVWWRSHUFHQW SHUFHQWIRU¿[HGOLQHVDQGSHU
FHQWIRUPRELOHV LQ-XO\2
*URZWKLQWKHQXPEHURIGLVWULEXWHG ¿[HG OLQHVZKLFKLQFUHDVHGIURPDSSUR[LPDWHO\LQWRRYHULQ-DQXDU\
3
$PRELOHSKRQHVHUYLFHZDVODXQFKHGLQDQGLQ-DQXDU\WKHUHZHUHDOUHDG\RYHUSRVWSDLGDQGSUHSDLG
PRELOHVXEVFULEHUV7KHQHWZRUNLVQRZIXOO\GLJLWDODQGRIIHUVIXOOQDWLRQDODQGLQWHUQDWLRQDOGLUHFWGLDOLQJVHUYLFHV

Nepal's Information Technology Policy 2004 VWDWHVWKHSROLF\PHDVXUHVWRIXUWKHUWKHGHYHORSPHQWRIWKH,&7LQIUDVWUXFWXUHLQRUGHUWRFRQWLQXHWKHSURJUHVVPDGHXQGHUWKHIT Policy 2000
Provide Internet facilities
L
L

L

6WDUWLQJZLWKYHU\ORZOHYHOV,QWHUQHWFRQQHFWLYLW\JUHZE\±SHUFHQWSHUDQQXPEHWZHHQDQG
7KHUHZDVDUDSLGIDOOLQWKHFRVWRI,QWHUQHWDFFHVV SHUPLQXWHLQWRSHUKRXULQ 8QOLPLWHG,QWHUQHWDFFHVV
YLDGLDOXSFRVWSHUPRQWKLQZKLFKIHOOWRSHUPRQWKLQ
7KHUHDUHDERXW,QWHUQHWXVHUVRIZKRPDUHVXEVFULEHUV,QWKHUHZHUHDERXWGRPDLQQDPHVUHJLVWHUHG
XQGHUQSDQGFORVHWRDWWKHEHJLQQLQJRI

Develop virtual and physical Information Technology Parks
L
L

:LWKWKHDFWLYHSDUWLFLSDWLRQRIWKHSULYDWHVHFWRUWKHFRQVWUXFWLRQRIWKH,73DUNZDVFRPSOHWHGDQGLWLVQRZLQRSHUDWLRQ
:LWKDVVLVWDQFHIURPWKH,QGLDQ*RYHUQPHQWWKHFRQVWUXFWLRQRIDQRSWLFDO¿EUHOLQN WKH(DVW±:HVW+LJKZD\NP EHWZHHQ
.DWPDQGXDQG6RXWKHUQ,QGLDQWHUUHVWULDOQHWZRUNVLVQHDUO\FRPSOHWH

7KHJURZWKLQWKHWHOHFRPPXQLFDWLRQVVHFWRUKDVEHHQKHDYLO\VNHZHGLQIDYRXURIXUEDQDUHDVLQSDUWLFXODUWKH.DWPDQGXYDOOH\ZKLFK
DFFRXQWVIRUWZRWKLUGVRIWKHWRWDOQXPEHURIWHOHSKRQHFRQQHFWLRQVLQWKHFRXQWU\7RUHPHG\WRWKLVVLWXDWLRQDURXQGWHOHFHQWUHVLQ
UXUDODQGVXEXUEDQDUHDVZHUHVHWXSLQGLVWULFWV
1
2
3
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+LJK/HYHO&RPPLVVLRQIRU,QIRUPDWLRQ7HFKQRORJ\RI1HSDO  
KWWSZZZLWXLQW,78'LFWLQIRUPDWLRQVKDULQJLQGH[KWPO
1HSDO7HOHFRPPXQLFDWLRQV$XWKRULW\0DQDJHPHQW,QIRUPDWLRQ6\VWHP 0,6 5HSRUWKWWSZZZQWDJRYQSPLVBUHSRUWKWPO
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Table 2.1
Egypt’s major telecom infrastructure indicators
Telecommunications Infrastructure Indicators
Indicator

October 1999

March 2004

March 2005

December
2005

([FKDQJHFDSDFLW\ PLOOLRQ









1RRIWHOHSKRQH¿[HGOLQHV PLOOLRQ









13 305

1RRISXEOLFSKRQHERRWKV

48 983

54 346

55 700

1RRIPRELOHSKRQHVXEVFULEHUV PLOOLRQ 







14

1RRI,QWHUQHWXVHUV PLOOLRQ







5

1RRI3&V PLOOLRQ





2



266

7RWDOQXPEHURI,7FRPSDQLHV

1 374

1 716

Source: Arab Republic of Egypt (2006).

L

L

L

L

L

L

L

L

Telecommunications
affordability, etc.);

market

(access,

'HSOR\PHQWRIEURDGEDQGDFFHVVQHWZRUNÀEUH
optic backbone networks, and increased access
points for the Internet;
Investment incentives;
International and regional cooperation for
infrastructure development;

The following case study illustrates how liberal policies
such as privatization and opening up to trade can be
successfully blended with other trade policy instruments
WRHQVXUHPRUHVRFLDODQGHFRQRPLFEHQHÀWV7DNLQJDV
an example Peru’s telecommunications service sector
from 1992 to 2004, the study combines elements
of trade (subsidization), competition and broader
economic policy.
Legal and regulatory framework

Resources;
Technical and legal capacities to implement
these policies;
Coordination between public and private
stakeholders;
ICT sector.

As an example, box 2.2 – on the ICT policies related to
infrastructure development in Nepal – presents some
achievements in developing ICT use in the country by
citizens and enterprises.
The Egyptian Information Society Initiative in the past
ÀYH\HDUVKDVDOVRWDNHQVLJQLÀFDQWVWHSVIRUZDUGLQWKH
modernization of ICT infrastructure. Access to the Internet
and Related Services is one of the three main pillars that
the Egyptian Government has established, where policy
and development are currently concentrated (together
with Research and Development and Maintaining
Regulatory Policies). Table 2.1 presents some major
telecommunication infrastructure indicators.

An enabling legal and regulatory framework is one of
the key policy pillars of an information-based economy
– and one of the key elements of a national ICT plan.
An appropriate legislative framework is fundamental for
any electronic commercial transaction, ensuring that the
latter is legally valid, binding and enforceable. It builds
FRQÀGHQFHLQWKHHOHFWURQLFWUDQVPLVVLRQRI VHQVLWLYH
information, creating trust between commercial
partners and providing security for customers. It is
a facilitator of domestic and international electronic
trade, controlling and regulating the use of ICT-enabled
services and ensuring legal protection for the provider
and users in the global market.12 Strengthening the
trust framework, including information and network
security, authentication and privacy, is a prerequisite
for the growth of ICT uptake by businesses and the
development of e-business.
Telecommunications regulations are essential in
promoting telecommunications access, fostering
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Box 2.3
Peru: Subsidizing the universal provision of telecom and Internet
services at minimum cost
)ROORZLQJWKHSULYDWL]DWLRQRIWKHLQFXPEHQW3HUXYLDQVOLYLQJLQUXUDODUHDVZHUHVWLOOSURYLGHGZLWKYHU\OLWWOHDFFHVVWREDVLFWHOHFRP
VHUYLFHV1,QRUGHUWRDGGUHVVWKLVPDUNHWIDLOXUHWKH3HUXYLDQ*RYHUQPHQWLQWHUYHQHGWRH[WHQGSXEOLF¿[HGYRLFHWHOHSKRQ\DQG,QWHUQHW
DFFHVVWRWKHUXUDODUHDVVHHNLQJWRDFKLHYHXQLYHUVDODFFHVVLQWKHORQJUXQ)RUWKLVSXUSRVHDVSHFLDOIXQG )RQGRGH,QYHUVLyQHQ7HOHFRPXQLFDFLRQHV),7(/ ZDVHVWDEOLVKHGLQIRUWKHSXUSRVHRIVXEVLGL]LQJSULYDWHWHOHFRPFRPSDQLHVWRSURYLGHVHUYLFHIRUWDUJHWHG
UXUDODUHDV7KHIXQGVWDUWHGWRIXQFWLRQLQDQGZDV¿QDQFHGE\DSHUFHQWPDQGDWRU\OHY\RQWKHJURVVRSHUDWLQJUHYHQXHVRIWHOHFRP
FRPSDQLHV7KHSRVLWLYHDVSHFWVRI3HUX¶VLQLWLDWLYHDUHWKHIROORZLQJ
L

L

L

L

L

7KH IXQG LV PDQDJHG E\ DQ LQGHSHQGHQW UHJXODWRU 26,37(/ DV RSSRVHG WR JRYHUQPHQWGHSHQGHQW ERGLHV  ,W PDGH LW PRUH
DFFRXQWDEOHWRVWDNHKROGHUVVLQFHWKHPRQH\VFRXOGQRWEHWUDQVIHUUHGIRURWKHUSROLF\REMHFWLYHV
26,37(/ ZDV DOVR LQ FKDUJH RI DWWUDFWLQJ SULYDWH LQYHVWPHQWV LQ WKH 3HUXYLDQ WHOHFRP VHFWRU )RUHLJQ VHUYLFHV VXSSOLHUV ZHUH
JXDUDQWHHGWKHVDPHOHYHORIIDLUWUHDWPHQWDVWKHLUGRPHVWLFFRXQWHUSDUWV
7KHVXEVLG\VFKHPHUHOLHGRQDPDUNHWGLVWULEXWLRQV\VWHPZKLFKPLQLPL]HGWKHFRVWRIVHUYLFHSURYLVLRQ3ULYDWHFRPSDQLHVELG
IRUWKHORZHVWVXEVLG\WRSURYLGHVHUYLFHLQDJLYHQDUHDZKHUHWKH\REWDLQHGD\HDUFRQFHVVLRQ)RUWKHSLORWSURMHFW  WKH
ZLQQLQJELGUHTXLUHGDVXEVLG\SHUFHQWORZHUWKDQWKHSUHYLRXVRIIHUE\WKHLQFXPEHQWRSHUDWRUDQGSHUFHQWORZHUWKDQWKH
PRELOL]HGIXQGV
)ROORZLQJFRQVXOWDWLRQVZLWKVWDNHKROGHUVDQGFRPSUHKHQVLYHDVVHVVPHQWVWKH¿UVWSURMHFWVIRFXVHGRQUXUDOORFDOLWLHVZLWKWR
LQKDELWDQWV7KHFKDOOHQJHZDVWREHVWDOORFDWHVXEGLYLVLRQVLQWKRVHDUHDVWRIDYRXUFRPSHWLWLRQEHWZHHQSURYLGHUVEXWZLWKRXW
FRPSURPLVLQJHFRQRPLFYLDELOLW\7KLVDSSURDFKKDGSRWHQWLDOGLVDGYDQWDJHVIRUWKHVPDOOHUORFDOLWLHVIRUZRPHQDQGIRUWKHGLVDEOHG
VHHFKDSWHUIRUDGLVFXVVLRQRIWHOHFHQWUHV IDLOXUHWRDGGUHVVDOODVSHFWVRISRYHUW\ +RZHYHUGLVDGYDQWDJHVVKRXOGEHEDODQFHG
DJDLQVWWKHVFDUFLW\RI¿QDQFLDOUHVRXUFHVDQGWKHLQWHQWLRQWRJUDGXDOO\H[SDQGWKHVFRSHRIWKHSROLF\
26,37(/ZDVDOVRDLPLQJWRPDNHWKHVHUYLFHSURYLVLRQWRUXUDODUHDVDVWDQGDORQHSUR¿WDEOHFRPPHUFLDODFWLYLW\E\WKHHQGRIWKH
\HDUFRQFHVVLRQ7KHUHIRUHWKHVXEVLG\ZDVJUDQWHGRQO\IRUWKH¿UVW¿YH\HDUVLQSHULRGLFLQVWDOPHQWVDQGFRQGLWLRQDORQWKH
SURYLVLRQRIDPLQLPXPFRQWUDFWHGVHUYLFH LQFOXGLQJDVPHDVXUHGE\TXDOLW\VWDQGDUGV )LQHVZHUHFROOHFWHGZKHQWKHSURYLGHU
XQGHUGHOLYHUHG

6HYHUDOSURMHFWVZHUHFRQGXFWHGVXFFHVVIXOO\'XULQJWKH¿UVWVWDJH  YLOODJHVJDLQHGDFFHVVWRWKHWHOHFRPLQIUDVWUXFWXUHDQG
EHQH¿WVDFFUXHGWRPLOOLRQLQKDELWDQWV,QWKHWDUJHWHGDUHDWKLVLPSURYHGWKHSURSRUWLRQRISHRSOHZLWKWHOHSKRQHDFFHVVIURPSHU
FHQWLQWRSHUFHQWLQ'XULQJWKHVHFRQGVWDJH ± DQRWKHUPLOOLRQSHRSOHDQGYLOODJHVEHQH¿WHG7KHODVW
SURMHFWZDVLQLWLDWHGLQZLWKDYLHZWRH[WHQGLQJDFFHVVWRWHOHSKRQHDQG,QWHUQHWIRUUXUDOKHDOWKHVWDEOLVKPHQWV
$FFRUGLQJWRWKH2(&'  WKHUHDUHDVPDQ\DVGHYHORSHGDQGGHYHORSLQJFRXQWULHVLQWKHZRUOGFXUUHQWO\LPSOHPHQWLQJRUSODQQLQJ
WRSXWLQSODFHDXQLYHUVDODFFHVVIXQG
1

Sources2(&'  ,QWHOHFRQ5HVHDUFK  &DQQRFN  0DGGHQV  :RUOG%DQN  DQGWKH26,37(/ZHEVLWH

competitive markets and attracting investment.
Regulations and policies creating an overall enabling
economic and business environment are important
facilitators of foreign investment, as well as of ICT
adoption by domestic business entities. In this regard,
trade and investment policies, standard setting, banking
DQGÀQDQFHDUHLPSRUWDQWDUHDV
An ICT policy review examines policy measures related
to the following:
L

National regulatory institutions;

L

Telecommunications regulations;

L

L

L

L

Investment regulations;
E-commerce laws (digital signatures, intellectual
property laws, etc.);
E-payment (see box 2.4);
Trade policies (e.g. import duties in IT products;
signatory to the Information Technology
Agreement).

Box 2.4 gives an example of how a government policy
has led to an increase in online payments.
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Box 2.4
Tunisia’s e-Dinar initiative
&UHGLWFDUGVRSHUDWLRQVKDYHDSSHDUHGRQO\UHFHQWO\LQ7XQLVLDDQGWKXVDPDMRULW\RI7XQLVLDQVVWLOOFDQQRWPDNHRQOLQHSD\PHQWV7R
DGGUHVVWKLVSUREOHPDQGWRSURPRWHHFRPPHUFH7XQLVLDKDVLVVXHGDYLUWXDOFXUUHQF\WKHHOHFWURQLF'LQDURU³e-Dinar´DOVRFDOOHGWKH
HOHFWURQLFSXUVH&UHDWHGLQ$XJXVWE\WKH0LQLVWU\RI&RPPXQLFDWLRQ7HFKQRORJLHVLWFRQVLVWVRIDQDQRQ\PRXVDQGYLUWXDODFFRXQW
UHFKDUJHDEOHWKURXJKSUHSDLGFDUGV ZLWKGLIIHUHQWYDOXHV WKDWFDQEHERXJKWLQ7XQLVLDQSRVWRI¿FHV9DULRXVPHUFKDQWZHEVLWHV DERXW
 DUHFRQQHFWHGWRWKH³e-Dinar´SODWIRUPDQGRIIHUGLIIHUHQWW\SHVRISURGXFWVDQGVHUYLFHVVXFKDVXQLYHUVLW\UHJLVWUDWLRQSD\PHQW
RIQDWLRQDOWD[HVRQOLQHERRNLQJVDQGSD\PHQWV ÀLJKWVKRWHOVFDUUHQWDOV 7KH7XQLVLDQ3RVW3RUWDO1LWVHOILQWHJUDWHVZHEVLWHVWKDW
RIIHUHFRPPHUFHSRVVLELOLWLHV :HE7HOHJUDPHOHDUQLQJVWDPSVÀRZHUVHWF ,QSHUVRQVXVHGWKH³e-Dinar´V\VWHP ZLWK
DWRWDORIFDUGVVROG2 WRPDNHRQOLQHSD\PHQWVFRPSDUHGZLWKXVHUVUHJLVWHUHGLQ37KHSODWIRUPZDVFHUWL¿HGE\9LVD
,QWHUQDWLRQDODQG0DVWHU&DUGLQ
Source:&KDIIDL(O6JKDLHU  

1

KWWSZZZSRVWHWQ
KWWSZZZLQIRFRPWQLQGH[SKS"LG 
3
)RUDFDVHVWXG\VHH&KDIIDL(O6JKDLHU  
2

Development of ICT human resources/skills
ICT skills are a fundamental enabler for actively
SDUWLFLSDWLQJ LQ DQG EHQHÀWLQJ IXOO\ IURP WKH
information economy. Knowledge creation is vital
for both the production and the use of ICTs. Many
countries have introduced ICT training in the public

and private sector, in ministries and related institutions,
and in schools to increase educational opportunities
and augment the supply of ICT graduates.
The ICT review looks at the policy measures aimed at
developing:

INFORMATION ECONOMY REPORT 2006

CHAPTER 2 REVIEWING NATIONAL ICT POLICIES FOR THE INFORMATION ECONOMY

L

ICT skills in primary and secondary schools;

L

IT graduates and programmes (universities);

L

L

Training projects to enhance the IT workforce
in the public sector (including ministries and
NGOs) and the business community;
Incentives for private sector companies to
organize/support IT capacity building.

Box 2.5 presents the actions and results of Rwanda’s
ÀUVW ,&7 SODQ DQG SROLF\ UHYLHZ LQ WKH ÀHOG RI 
development of ICT human resources.

143

Business development
In their ICT plans, some countries have designed and are
LPSOHPHQWLQJVSHFLÀFSROLFLHVWRLQFUHDVHWKHGLIIXVLRQ
of ICTs to SMEs to encourage their participation in
the global economy. The development of e-business is
carried out in cooperation with the business sector to
identify the needs of SMEs, offer training programmes
and improve their capacity on a continuous basis for
use and innovation in the available technologies (see
E-Commerce and Development Report 2004, chapter 4).
Another important area for developing countries relates

Box 2.5
Review of the development of ICT human resources in Rwanda
7KH5ZDQGD,QIRUPDWLRQ7HFKQRORJ\$XWKRULW\ 5,7$ 1VWDUWHGLQLVWKHQDWLRQDOFRRUGLQDWLQJERG\WRVXSSRUWWKHGHYHORSPHQWDQG
WKHLPSOHPHQWDWLRQRI5ZDQGD¶V¿UVW,&73ODQ 1DWLRQDO,QIRUPDWLRQDQG&RPPXQLFDWLRQV,QIUDVWUXFWXUH3ODQ1,&,± +XPDQ
UHVRXUFHVGHYHORSPHQWZDVRQHRIWKHSLOODUVRIWKH1,&,3ODQDQGYDULRXVSURJUDPPHVDQGLQLWLDWLYHVZHUHLPSOHPHQWHGLQGLIIHUHQWDUHDV
)ROORZLQJDUHVRPHRIWKHSROLF\PHDVXUHVRQKXPDQUHVRXUFHVGHYHORSPHQWWKDWZHUHLPSOHPHQWHG
L

L

L

L

L
L

L

1DWLRQDO+XPDQ5HVRXUFH'HYHORSPHQW$JHQF\ 1+5'$ ZDVVHWXSLQWRPRQLWRUQDWLRQDOKXPDQUHVRXUFHVQHHGVWRPRELOL]H
IXQGVDQGWRGHYHORSDSSURSULDWHWUDLQLQJVWUXFWXUHV
9DULRXVPLQLVWULHVDQGSXEOLFVHFWRURUJDQL]DWLRQVSXWLQSODFHWUDLQLQJWRGHYHORSVNLOOVZLWKLQWKHFLYLOVHUYLFH (special basic computing
and Internet use training programme, special professional-level ICT training programmes  ,7 OLWHUDF\ ZLOO EHFRPH DQ HVVHQWLDO
UHTXLUHPHQWIRUDOOIXWXUHFLYLOVHUYDQWV
$SURJUDPPHZDVSXWLQSODFHWRHQUROVWXGHQWVLQ,&7UHODWHGFRXUVHVDQGWRDGG,&7FRXUVHVWRDOOW\SHVRIGHJUHHVDQGGLSORPDV
ZLWKLQWKH1DWLRQDO8QLYHUVLW\RI5ZDQGD 185 WKH.LJDOL,QVWLWXWHRI6FLHQFH7HFKQRORJ\DQG0DQDJHPHQW .,67 WKH.LJDOL,QVWLWXWH
RI(GXFDWLRQ .,( DQGRWKHULQVWLWXWLRQVRIKLJKHUOHDUQLQJ
$QDWLRQDOSURJUDPPHZDVGHSOR\HGWRLQFUHDVHWKHXVHRI,&7VLQXQLYHUVLWLHVDQGFROOHJHV,WLQFOXGHGWKHLPSOHPHQWDWLRQRIComputer
Science or Computing DepartmentsLQXQLYHUVLWLHVLQLWLDWLYHVWRLQFUHDVHWKHQXPEHURI,&7VWXGHQWVDYDLODELOLW\RI,QWHUQHWDFFHVV
WKHFUHDWLRQRID5ZDQGDQ$FDGHPLFDQG5HVHDUFK1HWZRUN 5$51 DQGWKHVHWWLQJXSRI,&75 'FHQWUHVZLWKLQXQLYHUVLWLHV
6SHFL¿FSURJUDPPHVZHUHLPSOHPHQWHGWRLQFUHDVHWKHHQUROPHQWRIZRPHQLQ,&7UHODWHGKLJKHUHGXFDWLRQDQGSURIHVVLRQV
7RLQFUHDVHWKHQXPEHURIFRPSXWHUVLQVFKRROVYDULRXVSURJUDPPHVDQGSROLFLHVZHUHSUHSDUHGVXFKDVWD[SROLF\LQVWUXPHQWV WR
IDFLOLWDWHWKHLPSRUWRIFRPSXWHUVDQGUHODWHGHTXLSPHQW WKHIRUWKFRPLQJREOLJDWLRQIRUPLQLVWULHVSXEOLFDJHQFLHVDQGSXEOLFVHFWRU
RUJDQL]DWLRQVWRJLYHWKHLUROGFRPSXWHUVWRVFKRROVDQGWKHLPSOHPHQWDWLRQRIWKHAdopt-and-Sponsor a School2LQLWLDWLYH
$VSHFL¿FLQLWLDWLYHKDVEHHQLPSOHPHQWHGWRHQVXUHWKH,7OLWHUDF\RIWHDFKHUVYLDWKHFUHDWLRQRIDTrain-the-IT Teachers (TITT)
&HUWL¿FDWH3URJUDPPH'XULQJWKH¿UVW1,&,3ODQDERXWWHDFKHUVZHUHWUDLQHG3

$VDUHVXOWRIWKHVHPHDVXUHVVRPHSURJUHVVKDVEHHQPDGHHVSHFLDOO\LQSURYLGLQJFRPSXWHUDFFHVVLQVFKRROV)RULQVWDQFHLQ
RQO\RQHVFKRRO SULPDU\DQGVHFRQGDU\VFKRROVLQFOXGHG LQWKHZKROHFRXQWU\KDGDFRPSXWHU,QRXWRIWKHSULPDU\
VFKRROVKDGRQHDQGRIWKHVHVFKRROVKDGWZR4+RZHYHUDUHYLHZFDUULHGRXWLQLGHQWL¿HGWKHODFNRITXDOL¿HGKXPDQUHVRXUFHV
DVRQHRIWKHPDLQEDUULHUVWRWKHLPSOHPHQWDWLRQRIWKH1,&,3ODQ$VDW-XQH5,7$KDGDFKLHYHGRQO\SHUFHQWRIWKHSODQLQ¿YH
\HDUV57KHUHYLVHGSODQZLOOKDYHWRSXWPRUHHPSKDVLVRQEXLOGLQJ,&7FDSDFLWLHV
1

KWWSZZZULWDJRYUZDERXWKWP
7KLVVSHFL¿FLQLWLDWLYHDLPVDWORRNLQJIRUVSRQVRUVZLWKLQWKHSULYDWHVHFWRUFLYLOVRFLHW\DQGLQWHUQDWLRQDODJHQFLHVLQYROYHGLQ5ZDQGD7KHVHVSRQVRUV
SURYLGHFRPSXWHUVUHVRXUFHVDQGHGXFDWLRQDOIDFLOLWLHVWRDVFKRROWKH\KDYH©DGRSWHGª
3
5HYLHZRIWKHLPSOHPHQWDWLRQRIWKH5ZDQGD,&7'1,&,3ODQ
KWWSZZZXQHFDRUJDLVLQLFL'RFXPHQWV7KH1,&,3ODQ5HYLHZ)LQDO5HSRUWSGI
4
5HYLHZRIWKHLPSOHPHQWDWLRQRIWKH5ZDQGD,&7'1,&,3ODQ
KWWSZZZXQHFDRUJDLVLQLFL'RFXPHQWV7KH1,&,3ODQ5HYLHZ)LQDO5HSRUWSGI
5
KWWSDIULFDULJKWVDSFRUJLQGH[VKWPO"DSF QHB [ 
2
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to the development of the ICT sector to improve their
local capabilities and to diversify their economies by
producing ICT goods and services.
The review examines the policies related to the
following:
L

Promoting the use of ICTs and e-business by
enterprises (text processing, e-mails, e-business
processes);

L

SME capacity building;

L

Financing SMEs (venture capital);

L

Public procurement;

L

Online e-business sectoral initiatives (e-marketplaces).

%R[SUHVHQWVVRPHVSHFLÀFLQLWLDWLYHVLPSOHPHQWHG
by Nepal to encourage the participation of all
businesses, including SMEs, in the global economy.
E-government
In many developing countries, Governments are the
main users, enablers and pioneers of ICT diffusion.
E-government consists of the following electronic
interactions: government-to-government (G2G),
government-to-business (G2B) and governmentto-citizen (G2C). Governments can provide noncommercial and commercial services to optimize
administration costs and deliver better and more
HIÀFLHQW VHUYLFHV WR WKHLU FLWL]HQV DQG VWLPXODWH WKH
HIÀFLHQF\ RI  WKHLU RSHUDWLRQV13 The Tunis Agenda
for the Information Society noted the increasing use

of ICTs by Governments and encouraged countries
that have not yet done so to develop e-government
programmes and policies. It encouraged the
development and implementation of e-government
applications based on open standards. Working on
infrastructure and uniform standards for interchange
of data between administrations will help streamline
G2G and G2C communications. Challenges to egovernment applications are often a combination of
both policy and technology issues. Interoperable open
standards among different government departments
DUH WKH SUHUHTXLVLWH IRU D VHDPOHVV LQIRUPDWLRQ ÁRZ
and integration within e-government operations.
According to the latest UNDESA E-government
readiness survey, published in 2005, 179 out of
191 member States had a website presence. A few
countries utilized the full potential of e-government to
provide information and services to their citizens, and
transactional services online remained limited mostly
to the developed countries.14
The review examines the policy measures aimed at
developing:
L

E-government non-commercial and commercial
services;

L

E- procurement;

L

E-business systems.

Box 2.7 presents the actions undertaken by South Africa
LQWKHÀHOGRI GHYHORSPHQWRI HJRYHUQPHQWZLWKD
unique Initiative, called the “Batho Pele Initiative”.

Box 2.6
National ICT plan and e-business development in Nepal
$V SDUW RI WKH SROLF\ PHDVXUHV WRIRVWHUWKHGHYHORSPHQW RIHEXVLQHVV LQ1HSDOWKH*RYHUQPHQW KDVSODQQHG WRWUDQVIRUP WUDGLWLRQDO
LQGXVWULHVLQWR,&7HQDEOHGEXVLQHVVHV
7KH5XUDO±8UEDQ3DUWQHUVKLS3URJUDPPH ZZZUXSSRUJQS UXQVD%%VLWH ZZZEEFRPQS SURPRWLQJEXVLQHVVWUDQVDFWLRQVDPRQJ
HQWUHSUHQHXUVDQGDOVRDLPVWRHVWDEOLVKUHJLRQDOOLQNDJHVDPRQJSDUWQHUPXQLFLSDOLWLHV1HSDOLH+DDW%D]DDULVWKHQDWLRQDO%%H
FRPPHUFHPDUNHWSODFHDVLQJOHHOHFWURQLFJDWHZD\WRSURPRWHPDUNHWOLQNDJHVZLWKLQWKHFRXQWU\DQGZLWKWKHLQWHUQDWLRQDOPDUNHWV
7KH*RYHUQPHQWKDVVHWXSEXVLQHVVLQFXEDWRUV ZZZLQFXEDWLRQRUJQS WRGHYHORS60(V -XQH DQGZDVSODQQLQJWRDOORFDWHDEXGJHWIRUWKHGHYHORSPHQWRIEXVLQHVVLQFXEDWLRQLQRUGHUWRJHDUXSGHYHORSPHQWDODQGEXVLQHVVDFWLYLWLHV7KH*RYHUQPHQWDOVRGHYHORSHG
ZHESRUWDOVDQG%%PDUNHWSODFHVLQVHOHFWHGPDUNHWVHJPHQWVVXFKDV
L
L

$JUL3ULFH1HSDO KWWS$JUL3ULFH1HSDOFRP SURYLGHVFRPSUHKHQVLYHDJULFXOWXUDOFRPPRGLW\LQWHOOLJHQFHWRWUDGHUV
7KHHQWHUSULVHVLWHZZZWKDPHOFRPZKLFK SURYLGHVLQIRUPDWLRQRQEXVLQHVVLQWKH7KDPHODUHDRI.DWPDQGXZRQWKH:RUOGV%DQN¶V
7RQ\=HLWRXQ$ZDUGIRUVXFFHVVIXOHQWUHSUHQHXUVKLSDQGLQQRYDWLRQLQ
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Box 2.7
South Africa: The “Batho Pele Initiative”
6RXWK$IULFD¶VHJRYHUQPHQWSROLF\LVOHGE\WKH&HQWUHIRU3XEOLF6HUYLFH,QQRYDWLRQ &36, FUHDWHGLQWR³enable the South African
Public Service to be able to effectively implement innovative ideas in its quest for improved service delivery1´LQSDUWQHUVKLSZLWKWKH'HSDUWPHQWRI3XEOLF6HUYLFHDQG$GPLQLVWUDWLRQ2DQGWKH6WDWH,QIRUPDWLRQ7HFKQRORJ\$JHQF\3
,QWKLVFRQWH[WWKH³Batho Pele Initiative4´±RU³3HRSOH)LUVW,QLWLDWLYH´±KDVEHHQHVWDEOLVKHGWRSURYLGHDVLQJOHHQWU\SRLQWWRJRYHUQPHQW
VHUYLFHVDQGLQIRUPDWLRQDQGWRHQKDQFHWKHTXDOLW\DQGDFFHVVLELOLW\RIWKRVHVHUYLFHV
$*RYHUQPHQW3RUWDOLQGH[SDJHKDVEHHQSXWLQSODFH VHHZZZJRY]D DQGSURYLGHVRQOLQHDFFHVVWRDODUJHQXPEHURIVHUYLFHVDQG
LQIRUPDWLRQ6HUYLFHVDYDLODEOHRQOLQHDUHGHGLFDWHGWRSHUVRQDOOLIHHYHQWV VXFKDVELUWKHGXFDWLRQGLVDELOLW\FLWL]HQVKLSHWF WRRUJDQL]DWLRQ±VSHFL¿FQHHGV VXFKDVWD[HVLQWHOOHFWXDOSURSHUW\LVVXHVDQGRWKHUEXVLQHVVLVVXHV DQGWRIRUHLJQQDWLRQDOV SHRSOHZKRZDQWWR
PRYHWRZRUNLQRUYLVLW6RXWK$IULFD 
'HWDLOHGLQIRUPDWLRQVWHSVWRIROORZDQGGRZQORDGDEOHDGPLQLVWUDWLYHIRUPVDUHDYDLODEOHRQWKH3RUWDO)RULQVWDQFHSHRSOHFDQUHJLVWHU
DELUWKUHQHZWKHLUGULYLQJOLFHQFHDSSO\IRUUHJLVWUDWLRQDVDYRWHUDSSO\IRUZDWHUDQGHOHFWULFLW\DSSO\IRU9$7UHJLVWUDWLRQUHJLVWHUDVD
VHUYLFHSURYLGHUVXSSOLHUIRUJRYHUQPHQWUHJLVWHUDFRS\ULJKWDSSO\IRUQDWXUDOL]DWLRQDSSO\IRUDVWXG\SHUPLWRUDSSO\IRUDYLVDDQGVR
IRUWK
7KLVSURMHFWLVSODQQHGWREHH[WHQGHGWRFLWL]HQVOLYLQJLQSRRURUUHPRWHDUHDVYLDSXEOLFLQIRUPDWLRQWHUPLQDOVDYDLODEOHLQSRVWRI¿FHVDQG
YLDDQLQFUHDVLQJQXPEHURIFRPPXQLW\FHQWUHV
1

KWWSZZZLWZHEFR]DRI¿FHVLWDKWP
KWWSZZZGSVDJRY]D
3
KWWSZZZVLWDFR]D
4
KWWSZZZLQIRJRY]DDERXWJRYWSXEOLFDGPLQEDWKRSHOHKWP
2

The following case study illustrates how the evaluation
of Chile’s electronic procurement system, which was
near to failure, in 2002 and the consequent development
and implementation of a strategic plan helped to make
the platform a model of success.
ICT-related trade and investment policies
Trade and investment policies play an important role
LQ KHOSLQJ FRXQWULHV WDNH DGYDQWDJH RI  WKH EHQHÀWV
offered by the information economy. They are
critical to ensuring the growth and dissemination of
ICT products and services, the development of an
affordable and high-quality ICT infrastructure, and the
development of human resources and technological
innovation needed to advance a knowledge-based
economy.
Policies that enhance international trade in ICTrelated products and services range from a reduction
of import and export duties on ICT goods, and the
promotion of outsourcing of ICT-enabled services, to
the liberalization of information and communication
services. The WTO Information Technology
$JUHHPHQWKDVVLJQLÀFDQWO\UHGXFHGLPSRUWGXWLHVRQ
IT products of WTO member States. However, in some
countries, high import duties on certain ICT products

VWLOONHHSSULFHVDUWLÀFLDOO\KLJKLQWKHGRPHVWLFPDUNHW
and remain an obstacle to the development of the local
information economy.
A policy framework that promotes open markets,
competition and private-sector investment will attract
companies not only in ICT-related industries but other
VHFWRUVWKDWVXSSRUWDQGEHQHÀWIURPWKHLQIRUPDWLRQ
economy. Proactive ICT-related investment policies
LQFOXGHÀQDQFLDORUDQGQRQÀQDQFLDOLQFHQWLYHVRUWKH
promotion of national and foreign investment via tax
incentives, unlimited employment of foreign workers
or guarantee of loans. To create an investment-friendly
environment, the establishment of a legal framework
that protects intellectual property rights is also critical.
A well-known example from South Asia is the
Malaysian Super Corridor,15 which is a key component
of the Malaysian ICT plan. It is a dedicated 15 x 50
km corridor located 30 km south of Kuala Lumpur
and hosting (in 2006) more than 900 ICT companies,16
including national SMEs in the ICT industry. To attract
the targeted companies, the Malaysian Government has
committed itself to, inter alia, (1) a bill of guarantees,
(2) a world-class infrastructure, (3) a suite of cyber laws,
DQG   ÀQDQFLDO DV ZHOO DV QRQÀQDQFLDO LQFHQWLYHV
Similar examples exist in other Asian countries, and in
some developing countries in Latin America.

INFORMATION ECONOMY REPORT 2006

146

CHAPTER 2 REVIEWING NATIONAL ICT POLICIES FOR THE INFORMATION ECONOMY

Box 2.8
Chile’s e-government system: A best practice model
&KLOH¶VHJRYHUQPHQWV\VWHPLVUHJDUGHGDVWKHPRVWDGYDQFHGLQ/DWLQ$PHULFDDQGDVEHVWSUDFWLFH±QRWRQO\IRULWVYDULHW\RIVHUYLFHV
DQGLQIRUPDWLRQEXWDOVRIRUWKHKLJKGHJUHHRIXVDELOLW\HI¿FLHQF\DQGWUDQVSDUHQF\1 ,QSDUWLFXODUWKHHOHFWURQLFSURFXUHPHQWSODWIRUPRIWKH
&KLOHDQ*RYHUQPHQW&KLOH&RPSUD2LVDFHQWUDOL]HGSXEOLFVHFWRUSURFXUHPHQWDQGFRQWUDFWVV\VWHPWKDWEHQH¿WVERWKJRYHUQPHQWDJHQFLHVDQGSULYDWHFRPSDQLHV$FFRUGLQJWRWKH:RUOG%DQN  ³Chile has adopted a well thought and comprehensive strategy and action
plan for procurement of goods and services that is a best practice example to be followed´0RUHRYHULWLVUHFRJQL]HGWKDW&KLOH&RPSUDKDV
EURXJKWDKLJKGHJUHHRIWUDQVSDUHQF\WRSXEOLFSURFXUHPHQW
+RZHYHULQLWVHDUO\\HDUV ± ³ChileCompra failed to take off´ *RELHUQRGH&KLOH $QHYDOXDWLRQRIWKHSODWIRUPLQ3
LGHQWL¿HGWKHXQGHUO\LQJUHDVRQV  DODFNRIOHDGHUVKLSDQGSROLWLFDOFRPPLWPHQWZLWKLQWKHLPSOHPHQWDWLRQSURFHVV  DODFNRIDZDUHQHVVRIWKHLPSRUWDQFHRISXEOLFSURFXUHPHQWDPRQJSXEOLFDJHQFLHV  DODFNRISURIHVVLRQDOVLQSURFXUHPHQWDQGXVHRIWHFKQRORJLHV
DQG  DFXOWXUDOUHVLVWDQFHWRHFRPPHUFHWRROV)XUWKHUPRUHWKHSODWIRUPLWVHOIUHYHDOHGGH¿FLHQFLHVVXFKDVPLVFODVVL¿FDWLRQRIEXVLQHVV
DUHDVRUODWHSRVWLQJV,QRQO\RXWRISXEOLFDJHQFLHVDQGRXWRIVXSSOLHUVZHUHUHJXODUXVHUVRI&KLOH&RPSUD
+RZFRXOG&KLOH&RPSUDGHYHORSIURPDQHDUIDLOXUHLQWRDPRGHORIVXFFHVV"2QHRIWKHGULYLQJIRUFHVWRUHLQYLJRUDWHWKHSURMHFWZDVWKH
HYDOXDWLRQDQGWKHGHYHORSPHQWDQGLPSOHPHQWDWLRQRIWKH3XEOLF3URFXUHPHQW6\VWHP6WUDWHJLF3ODQ±7KHSODQLVHPEHGGHG
LQ&KLOH¶VRYHUDOO'LJLWDO$JHQGD±DQGUHYHDOVDUHDOLVWLFVWUDWHJ\WRUHODXQFKWKHRQOLQHSODWIRUPZLWKDFOHDUO\GH¿QHGYLVLRQ
PLVVLRQDQGREMHFWLYHVDQGVSHFL¿FDFWLRQOLQHV
7KH VWUDWHJ\ IRVWHUV VPDOO FRPSDQLHV DQG UHJLRQDO SDUWLFLSDWLRQ SURYLGHV IRU PRUH WUDLQLQJ DQG WHFKQLFDO DVVLVWDQFH DQG LQFOXGHV WKH
UHGHVLJQRIWKHSODWIRUPLQRUGHUWRLQFUHDVHXVDELOLW\VHFXULW\DQGVWDQGDUGV±DQGFOLHQWVDWLVIDFWLRQ)XUWKHUPRUHLWGH¿QHVDSSURSULDWHLQGLFDWRUVWKDWZLOOUHJXODUO\HYDOXDWHWKHDFKLHYHPHQWRIJRDOV)RUH[DPSOHWKHDFKLHYHPHQWRI³HJRYHUQPHQWSURPRWLRQ´DQG³HFRPPHUFH
SURPRWLRQ´JRDOVZDVGH¿QHGLQWHUPVRIQXPEHUVRIPHPEHUSXEOLFDJHQFLHVDQGPHPEHUVXSSOLHUV7KXVWKHSODWIRUPVKRXOGKDYHEHHQ
MRLQHGE\JRYHUQPHQWLQVWLWXWLRQVDVEX\LQJHQWLWLHVDQGE\SURYLGHUVRQWKHVXSSO\VLGHE\WKHHQGRI,QSRLQWRIIDFW
SXEOLFDJHQFLHVDQGPXQLFLSDOLWLHVDQGPRUHWKDQSURYLGHUVZHUHUHJLVWHUHGE\4
)XUWKHUIDFWRUVIRUVXFFHVVZHUHDVWURQJFRPPLWPHQWE\WKH&KLOHDQSUHVLGHQWWRSURPRWHWKHV\VWHPDQGWKHHQDFWPHQWRIWKH(OHFWURQLF
6LJQDWXUH/DZ  DQGWKH*RYHUQPHQW3URFXUHPHQW/DZ  7KHODWWHUHVWDEOLVKHG&KLOH&RPSUDDVWKHHOHFWURQLFSURFXUHPHQW
SODWIRUPIRUDOOJRYHUQPHQWDODJHQFLHV UHJLRQDOSURYLQFLDODQGPXQLFLSDO DQGWKH$UPHG)RUFHVDQGSURYLGHGIRUDODUJHLQFUHDVHLQWKH
QXPEHURIXVHUV5$QRWKHUUHYLWDOL]LQJIDFWRUZDVWKH3UR*URZWK3ROLF\$JHQGDRIDNH\URDGPDSSODQRIWKH0LQLVWU\RI(FRQRP\WKDW
SULRULWL]HGWKHLPSURYHPHQWRIWUDQVSDUHQF\DQGHI¿FLHQF\LQWKHSXEOLFVHFWRUDQGVHWRXWDFRPPLWPHQWWRGHYHORSDQHOHFWURQLFPDUNHW
)XUWKHUPRUHELODWHUDOWUDGHDJUHHPHQWVZLWKWKH8QLWHG6WDWHVDQGWKH(8IRUFHG&KLOHWRSURYLGHIRUHLJQFRPSDQLHVZLWKDFFHVVWRLWV
JRYHUQPHQWSURFXUHPHQWVFKHPH

1

8QLWHG1DWLRQV S 
6HHKWWSZZZFKLOHFRPSUDFO
3
'DJQLQR  
4
'LJLWDO $JHQGD 7HFKQLFDO 6HFUHWDULDW 'LJLWDO $JHQGD 0DLQ $FKLHYHPHQWV $SULO  (QJOLVK YHUVLRQ  KWWSZZZDJHQGDGLJLWDOFODZVVHUYOHW
DDZVFRQYHU"
5
*RELHUQRGH&KLOH'LJLWDO$JHQGD± (QJOLVKYHUVLRQ KWWSZZZSUHVLGHQF\RIFKLOHFOXSORDGBGRFXPHQWRV'LJLWDOB$JHQGDBSGI
2

This part of the ICT policy review thus looks at policy
measures aimed at:
L

L

L

Increasing trade in ICT-related goods and
services;
Attracting FDI in ICT-related industries
(investment incentives, taxation, regulations);
3URPRWLQJ VSHFLÀF HFRQRPLF VHFWRUV DQG
activities, for example business process
outsourcing.

Technological innovation (research and
development)
Science and technological innovation is acknowledged
as an essential contributor to the overall social and
economic development of a country: not only might
it help solve problems which a country is facing (e.g. in
providing infrastructure), but also it can be regarded as
a base for economic development. As stated in a report
by the UN Millennium Project Task Force on Science,
Technology and Innovation, “technological innovation is ...
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not simply a matter of installing devices, but of transforming
society and its value systems”.17 The Tunis Agenda for
the Information Society recognizes the enabling role
of an international and domestic policy environment
for encouraging investment and innovation, and the
driving forces of the private sector and civil society18
for innovation and private investment.
*LYHQWKHLQFUHDVLQJVFLHQWLÀFJDSEHWZHHQGHYHORSHG
and developing countries, Governments need to
become more active.19 Moreover, “WKHULVNRI DVFLHQWLÀF
divide arises when leading decision makers fail to regard science as
a priority economic and human investment”.20 Governments
play a crucial role not only in providing the legal
environment, but also in encouraging the private sector
LQ WKH ÀHOG RI  WHFKQRORJ\ DQG LQQRYDWLRQ ² WKURXJK
goal-oriented policies, for example, as successfully
pursued by Brazil.
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A country’s research and innovation capacity
depends on the interaction between all stakeholders,
complementing each other – the public sector as well
as the private sector, civil society and academia. The
greater the integration and interaction of and among
stakeholders, the more successful a system of research
and innovation will be. Developing countries, however,
often reveal a lack of integration capacities.21 Here,
Governments play a crucial role in creating research
networks, at national, regional and international levels.
Moreover, the nature of innovation calls for long-term
oriented, consistent policies.
In this regard, the review examines:
L

Policy measures that aim at developing
capabilities through research and development
programmes;

Box 2.9
ICT policy with focus on ICT R&D: The case of Thailand
2QHRIWKHNH\VWUDWHJLHVGH¿QHGLQ7KDLODQG¶V,&70DVWHU3ODQ±LVWRVWUHQJWKHQ,&7UHVHDUFKDQGGHYHORSPHQW 5 ' 1 This
0DVWHU3ODQLVOLQNHGWRWKH1LQWK1DWLRQDO(FRQRPLFDQG6RFLDO'HYHORSPHQW3ODQDVZHOODVWRWKH1DWLRQDO,QIRUPDWLRQ7HFKQRORJ\3ROLF\
± ZKLFKLVEXLOWRQWKHSULQFLSOHVRIbuilding up human capital, promoting innovation and investing in information infrastructure,
DQGpromoting the information industry 
7KH0DVWHU3ODQ¶V,&75 'VWUDWHJ\LQYROYHVWKHSDUWLFLSDWLRQRIWKHSXEOLFDQGSULYDWHVHFWRUDVZHOODVHGXFDWLRQDOLQVWLWXWLRQV$PRQJ
LWVRYHUDOOJRDOVDUH³SHUFHQWRIORFDOO\PDGH3&VXVHGLQWKHFRXQWU\E\´DQG³DWOHDVWSHUFHQWRIWRWDOGHYHORSHUVVKRXOGEH
VRIWZDUHGHYHORSHUVZKRFDQXVHQHWZRUNFRPSXWLQJWHFKQRORJ\RUZHEVHUYLFHVE\´)XUWKHUPRUHWKHSODQGH¿QHVVHYHUDODUHDVRI
DFWLYLWLHVFRQWULEXWLQJWRJRDODFKLHYHPHQWLQFOXGLQJWKHSURPRWLRQRI5 'IRUSURGXFWVZLWKSRWHQWLDOFRPPHUFLDOL]DWLRQ7KHVWUDWHJ\DOVR
LGHQWL¿HVWKHUROHVDQGUHVSRQVLELOLWLHVRIWKHDJHQFLHVLQYROYHG*RDODFKLHYHPHQWLVOLQNHGWRDVSHFL¿FWLPHIUDPHRIRSHUDWLRQDVDEDVLV
IRUWKHPRQLWRULQJDQGHYDOXDWLRQSURFHVV
&RXOG7KDLODQG¶V,&75 'VWUDWHJ\UHDFKLWVJRDOV"2QWKHEDVLVRIGDWDDYDLODEOHDVRI-XQHWKHJHQHUDOLQFUHDVHLQ5 'H[SHQGLWXUHVDVSHUFHQWDJHVRI*'3IURPSHUFHQWLQWRSHUFHQWLQLQGLFDWHVDGHYHORSPHQWLQWKHULJKWGLUHFWLRQ2 A survey
SXEOLVKHGE\WKH1DWLRQDO5HVHDUFK&RXQFLORI7KDLODQG 15&7 RQ7KDLODQG¶V5 'H[SHQGLWXUHDQGSHUVRQQHOLQFRPSDUHG7KDLODQG¶V
5 'H[SHQGLWXUHVDVSHUFHQWDJHVRI*'3 SHUFHQW ZLWKWKRVHRIRWKHUFRXQWULHVDQGQRWHGWKDWH[SHQGLWXUHVZHUHEHORZWKRVHRIWKH
8QLWHG6WDWHVDQGPDQ\$VLDQDQG(XURSHDQFRXQWULHV7KDLODQG¶V,7PDUNHWKDVH[SDQGHGFRQWLQXRXVO\ZLWKDQDYHUDJHDQQXDOJURZWK
UDWHRISHUFHQWEHWZHHQDQG,QSHUFHQWRI5 'SHUVRQQHOZHUHUHVHDUFKHUV SHUVRQV 7KH¿JXUHIRU
7KDLODQG¶VIXOOWLPHHTXLYDOHQWUHVHDUFKSHUVRQQHOZDVSHULQKDELWDQWVDOVREHORZWKDWRIRWKHUFRXQWULHV LQ&KLQDDQGLQ
0DOD\VLD 7KHUHZHUHQRGDWDDYDLODEOHLQGLFDWLQJWKHGHYHORSPHQWRI5 'SHUVRQQHOZLWKLQWKHODVWIHZ\HDUV
,QLWVH[HFXWLYHVXPPDU\RIWKH6WUDWHJ\DQG$FWLRQ3ODQ'HYHORSPHQW±7KDLODQG¶V2I¿FHRIWKH1DWLRQDO5HVHDUFK&RXQFLOLGHQWL¿HVWZRNH\OLPLWDWLRQVWRWKHGHYHORSPHQWRIDNQRZOHGJHEDVHGVRFLHW\LQ7KDLODQGLQWKHSDVW 37KH¿UVWLVWKHODFNRIFRKHUHQFHLQWHUPV
RISROLF\GLUHFWLRQVDQGREMHFWLYHVDQGKHQFHRIUHVHDUFKVWUDWHJLHVJRDOVUHVRXUFHVDOORFDWLRQDQGV\VWHPDWLFHYDOXDWLRQ7KHVHFRQG
OLPLWDWLRQLVDODFNRIFRRSHUDWLRQDPRQJWKHUHVHDUFKFRPPXQLW\DQGVWDNHKROGHUVIURPWKHSULYDWHDQGSXEOLFVHFWRUDVZHOODVFLYLOVRFLHW\
$FFRUGLQJO\WKHUHFHQWRYHUDOOVWUDWHJ\RIWKH15&7WULHVWRDGGUHVVWKRVHREVWDFOHV
7KDLODQGVHHPVWREHPDNLQJSURJUHVVLQWHUPVRI,&75 'GHYHORSPHQWLWVHOIEXWDOVRLQWHUPVRIPHDVXULQJLWVSURJUHVVDVDEDVLVIRU
PRQLWRULQJDQGHYDOXDWLRQSURFHGXUHV)XUWKHUPRUHWKH15&7KDVPDGHDQHIIRUWWRDQDO\VH7KDLODQG¶V5 'GHYHORSPHQWLQDQLQWHUQDWLRQDOFRQWH[W,WDOVRWULHVWRLGHQWLI\DGGUHVVDQGRYHUFRPHQRQPHDVXUDEOHSROLF\REVWDFOHV7KDLODQG¶VHIIRUWVWRDVVHVVWKHQDWLRQDO,&7
5 'GHYHORSPHQWVDWGLIIHUHQWOHYHOVSURYLGHDJRRGH[DPSOHIRUDFRXQWU\¶V,&7SROLF\UHYLHZSUDFWLFH±DQGLOOXVWUDWHWKHFKDOOHQJHVRID
ORQJVWDQGLQJDQGJUDGXDOSURFHVVRILPSOHPHQWLQJVXVWDLQDEOHSROLF\DVVHVVPHQWPHDVXUHV
1
2
3

1DWLRQDO(OHFWURQLFVDQG&RPSXWHU7HFKQRORJ\&HQWHURI7KDLODQG  
$OO¿JXUHVIURP1DWLRQDO5HVHDUFK&RXQFLORI7KDLODQG6HHKWWSZZZQUFWQHWHQJ
6HHKWWSZZZQUFWQHWHQJGRZQORDGVVWUDWHJ\BGRF
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L

Key incentives which support industry
investment in research and development, such
as tax rebates or exemption.

Box 2.9 highlights Thailand’s ICT research and
development policy, which is part of the country’s ICT
master plan and integrates indicators for measuring the
achievement of goals.

4.

Assessment of the institutional
framework and implementation
mechanisms

This part of the national ICT policy review considers
the adequacy of implementation mechanisms and
institutional framework and the extent to which
changes have to be made to implement the policies
contained in the ICT master plan.
7KH ODFN RI  HIÀFLHQW LQVWLWXWLRQDO IUDPHZRUN DQG
consultations with all stakeholders are the major
bottlenecks for a limited implementation of ICT
programmes. At the government level, for example,
the various stakeholders involved in preparing
and implementing policies should regularly hold
FRQVXOWDWLRQVWRUHYLHZWKHVLWXDWLRQDQGDQ\GLIÀFXOWLHV
they may encounter.
Consequently, the focus is on the role of the main
bodies that formulate, implement and monitor ICT
plans, through the collaboration of all stakeholders
in the Government, civil society and also the private
sector, with the involvement of the latter encouraging
the adoption of ICT policy and the use of new
technologies.
Integration of ICT policies within national
development plans
The need to embrace ICTs as tools for sustainable
development and to mainstream them into overall
national development plans has been stressed in
different forums, notably the WSIS. The review
analyses the link between the national ICT plan and the
overall national development and poverty alleviation
plans, and considers the degree of integration of ICT
policies into such plans. Indeed, many developing
countries have anchored them in major policy plans
such as national development plans and Poverty
Reduction Strategy Papers (PRSPs). According to
a study published by OECD in January 2004,22 only
13 countries in the 34 PRSPs analysed included ICTs
as an independent strategic component for poverty

reduction. But in all countries except three, ICTs
(sometimes limited to telecommunications) are always
PHQWLRQHGLQWKHGRFXPHQWDVDVLJQLÀFDQWFRPSRQHQW
of the poverty reduction strategy. Nevertheless, some
efforts have to be made to fully integrate ICT policies
within national development or poverty reduction
plans. For an analysis of pro-poor ICT policies, see
chapter 3 of this Report.
Box 2.10 presents the case of The Gambia, where the
national ICT plan fully supports the objectives set out
in the national PRSP (The Republic of the Gambia
Strategy for Poverty Alleviation was adopted in 2002),
and provides an illustration of the integration of an
ICT national policy within the national development
and poverty reduction plans.
Institutional set-up for implementation mechanisms
of national ICT policy master plan
Implementation mechanisms are a prerequisite for
HQVXULQJWKHHIÀFLHQWH[HFXWLRQRI DQDWLRQDO,&7SODQ
This part of the review looks at:
L

Policy
coordination
institutions;

and

participating

L

The role of stakeholders and partnerships;

L

The implementation mechanisms;

L

The challenges and lessons learned.

Examples of successful ICT policies formulation and
implementation worldwide show that one critical factor
has been a strategic political leadership involvement
through the lead of one policymaker at the highest
level (President or Prime Minister), an institution or a
group of institutions.
Furthermore, the adoption of an institutionalized multistakeholder approach allowing all relevant stakeholders
to participate in and contribute to the formulation and
implementation of the ICT policy is essential. It will
promote a strong commitment by all stakeholders and
close cooperation among them, and will enhance the
integration of the ICT policy into all levels.
For example, the development of Chile’s Digital Agenda
2004–2006 brought together government agencies and
institutions – among them the Ministries of the Interior,
Economics, Finance, Education, Justice and Health
– business organizations, academia and civil society. In
total, more than 170 persons worked together for ten
PRQWKVWRGHÀQH&KLOH·V'LJLWDO$JHQGD23
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Box 2.10
The Gambia: Integrating national ICT and poverty alleviation plans
$VPHQWLRQHGLQWKH1DWLRQDO6WUDWHJ\IRU3RYHUW\$OOHYLDWLRQ1³Research and development of Information and Communication Technology
(ICT) applications in development is a major priority of Government, and has resulted in the setting up of a Department of State to that effect. ICT application in Health, Government and Communications in Rural Areas will be systematically explored as an adequate strategy to
improve service delivery through the introduction of telemedicine, e-government opportunities and development of rural telecentres´
,QRUGHUWRDFKLHYHWKHGHYHORSPHQWREMHFWLYHVDQGWRPD[LPL]HWKHSRYHUW\DOOHYLDWLRQLPSDFWRI,&7WKH1DWLRQDO,QIRUPDWLRQ6RFLHW\
,QIUDVWUXFWXUH 1,&, 23ROLF\FXUUHQWO\EHLQJGHYHORSHGVXSSRUWVWKHDPELWLRQVRIWKH3653WKURXJK,&7OHGSODQVRIDFWLRQDQGLQLWLDWLYHV
7KHIROORZLQJWDEOH3LOOXVWUDWHVVRPHRIWKHPDMRU,&7LQLWLDWLYHVSURSRVHGIRUUHDFKLQJWKH3563REMHFWLYHV

PRSP objective

NICI policy & plans

1. Enhancing the productive capacity of the poor
D3URPRWLQJODERXUVDYLQJGHYLFHVIRUZRPHQ

5XUDOPXOWLPHGLDFHQWUHVIRUZRPHQ

E3URYLGLQJDFFHVVWRFUHGLW

&UHGLWORDQRSSRUWXQLWLHVLQIRUPDWLRQRQOLQH

F5HRUJDQL]LQJDJULFXOWXUDO5 'WRHQFRXUDJHODERXULQWHQVLYH
DJULFXOWXUHDQGGHYHORSPHQWRIVPDOOUXPLQDQW

$JULFXOWXUDOLQIRUPDWLRQV\VWHPVIRUUXUDOFRPPXQLW\LQIRUPDWLRQFHQWUHV

2. Enhancing access to and the performance of social services
D([SDQGLQJDFFHVVWREDVLFVRFLDOVHUYLFHVLQUXUDODUHDV

/DXQFKLQJHJRYHUQPHQWLQLWLDWLYHVSURYLGLQJ
access at local area councils

E'HOLYHULQJUHVSRQVLYHVRFLDOSURJUDPPHVWRWKHSRRU
F(QKDQFLQJVXVWDLQDELOLW\DQGTXDOLW\RIVRFLDOVHUYLFHV
3. Local-level capacity building
D$SROLWLFDODQGOHJLVODWLYHIUDPHZRUNIRUGHFHQWUDOL]DWLRQ

/RFDOJRYHUQPHQWOHDGHUVKLSWUDLQLQJIRUORFDO
JRYHUQPHQWUHSUHVHQWDWLYHV

E(PSRZHUPHQWRIORFDOJRYHUQPHQWDXWKRULWLHVWRDVVXPH
GHFHQWUDOL]HGUHVSRQVLELOLWLHV
4. Promoting participatory communications processes
D(QKDQFLQJSDUWLFLSDWLRQEH\RQGFRQVXOWDWLRQ

3ODQQLQJIHHGEDFNORFDOJRYHUQPHQWUHSUHVHQWDWLYHOLQNVXSWRWKH1DWLRQDO$VVHPEO\OHYHO

E$GGUHVVLQJJHQGHUDWQDWLRQDODQGORFDOOHYHOV

5XUDOPXOWLPHGLDFHQWUHVIRUZRPHQDVWKH
SDUWLFLSDWRU\KXEOLQNWRWKHQDWLRQDOGHYHORSPHQWSURFHVVHVSURJUDPPHV

F,QVWLWXWLRQDOL]LQJGLDORJXHEHWZHHQJRYHUQPHQWFLYLOVRFLHW\
DQGGRQRUV

1*2&62OLQNWKURXJK1*2DVVRFLDWLRQV HJ
7$*12$FWLRQ$LGLQ7KH*DPELD

Source:%DKDUXO,VODP  
1
2
3

6HHKWWSSRYHUW\IRUXPRQHFRP¿OHVB*DPELD3563SGI
6HHKWWSZZZXQHFDRUJDLVL1,&,
6HH%DKDUXO,VODP  
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Box 2.11
Achieving the Ghana ICT for accelerated development policy
,QWKH*RYHUQPHQWRI*KDQDDGRSWHGWKH*KDQD,&7IRU$FFHOHUDWHG'HYHORSPHQW3ROLF\ZKLFKLVLQWHQGHGWREHLQWHJUDWHGZLWKLQ
WKH*RYHUQPHQW¶VWKUHHSURQJHGGHYHORSPHQWVWUDWHJ\ZKLFKUHYROYHVDURXQGWKHGHYHORSPHQWDQGHQKDQFHPHQWRIWKHKXPDQUHVRXUFH
FDSDFLW\WKHUHQHZDORIWKHSULYDWHVHFWRUDQGWKHVWUHQJWKHQLQJRIJRRGJRYHUQDQFH
7KHDGRSWLRQRIWKHQDWLRQDOSROLF\IROORZVDQH[WHQVLYHQDWLRQZLGHFRQVXOWDWLYHSURFHVVWKDWZDVLQWHQGHGWRDVVRFLDWHDOOVWDNHKROGHUV
LQRUGHUWREXLOGDQDWLRQDOFRQVHQVXVRQWKHNH\SROLF\DQGSODQGHYHORSPHQWLVVXHVDQGRQWKHLPSOHPHQWDWLRQSURFHVV$National ICT
Policy and Plan Development Committee1ZDVODXQFKHGLQ$XJXVWZLWKWKHDLPRIGHYHORSLQJDQLQWHJUDWHG,&7OHGVRFLRHFRQRPLF
GHYHORSPHQWSROLF\DQGDFRUUHVSRQGLQJSODQRQWKHEDVLVRIDQ³extensive national consultative exercise”.2
7KLVFRQVXOWDWLYHH[HUFLVHWRRNWKH&RPPLWWHHWRVHYHQUHJLRQVIRUEULH¿QJVSXEOLFOHFWXUHVDQGFRQIHUHQFHVDQGWRPHHWZLWKDODUJH
QXPEHURISXEOLFDQGSULYDWHVHFWRUVWDNHKROGHURUJDQL]DWLRQVLQFOXGLQJ3DUOLDPHQWWKH&RXQFLORI6WDWHWKH1DWLRQDO+RXVHRI&KLHIV
PLQLVWULHV XQLYHUVLWLHV SRO\WHFKQLFV SULYDWH VHFWRU FRPSDQLHV WHOHFRP RSHUDWRUV ,&7 VHUYLFH SURYLGHUV ODERXU RUJDQL]DWLRQV VHFXULW\
DJHQFLHVUHJLRQDOFRRUGLQDWLQJFRXQFLOV81RUJDQL]DWLRQVDQGRWKHUGHYHORSPHQWSDUWQHUV3)LIW\RQHPHHWLQJVDQGSUHVHQWDWLRQV XVXDOO\
RQDGDLO\EDVLV ZHUHFRQGXFWHGLQWKHFRXQWU\EHWZHHQ$XJXVWWR0D\ZLWKDERXWSHUVRQVLQYROYHGDVZHOODVWKHHQWLUH
VWXGHQWSRSXODWLRQ4$PDMRUUHVXOWRIWKLVSURFHVVZDVWRIDFLOLWDWHWKHRZQHUVKLSRIWKHSROLF\DQGRILWVLPSOHPHQWDWLRQSURFHVVDQGWR
LPSOHPHQWDSODQWKDWWDNHVLQWRDFFRXQWWKHQHHGVDQGVXJJHVWLRQVRIQDWLRQDONH\VRFLRHFRQRPLFDFWRUV
1

6HHKWWSZZZLFWJRYJK
6HHKWWSZZZLFWJRYJK
3
6WDWHPHQWE\WKH0LQLVWHURI&RPPXQLFDWLRQRQWKH,&7SROLF\IRU*KDQDKWWSPRFJRYJKPRF3')V6WDWHPHQWRQWKH,&73ROLF\IRU
*KDQDSGI
4
7KHIXOOOLVWRIRUJDQL]DWLRQVDJHQFLHVLQVWLWXWLRQVDQGLQGLYLGXDOVFRQVXOWHGLVDYDLODEOHLQWKHIntegrated ICT-led Socio-economic Development Policy and
Plan Development Framework for GhanaGRFXPHQWDYDLODEOHRQWKH81(&$ZHEVLWHKWWSZZZXQHFDRUJDLVL1,&,*KDQDJKDQDBFRQVXOWHGKWPSS
±
2

Box 2.11 presents the case of the Ghana ICT for accelerated
development policy, where an extensive nationwide
consultative process was conducted.
Financial resources
National ICT plans are subject to the resources available
and hence the need to assess regularly whether the
priorities are still the same and whether the best use
is made of the funds being allocated. Policy measures
must be continuously examined to see whether there
DUH PRUH HIÀFLHQW ZD\V RI  DFFRPSOLVKLQJ WKH VDPH
ends and whether the measures are still effective
over time. An important aspect of evaluating current
policy measures is the potential to leverage existing
resources and to reallocate funds. The information on
WKHÀQDQFLDOUHVRXUFHVDOORFDWHGWRYDULRXVSROLFLHVDQG
programmes should be available so that it is possible
to budget and to keep transparent records of costs
arising from ICT development programmes in order
WRLQFUHDVHWKHHIÀFLHQF\RI SROLF\PDNLQJ
According to the World Bank’s report Information and
Communications for Development 2006, the majority of
ICT plans do not specify the budgetary mechanism
of the implementation process (40 per cent of 40

selected national ICT plans did not provide any budget
information).24
For example, in Thailand’s ICT Master Plan 2002–
2006, it is mentioned that “there must be a mechanism to
link the operational plan with the budget as well as human
resources plans. The framework and guidelines to assess the
operational plan as well as ICT projects of government agencies
should be established, by cooperation among the central agencies
LQFOXGLQJ « WKH EXGJHW EXUHDX DQG WKH 2IÀFH RI  &LYLO
Service Commission”.25 However, it does not specify
the concrete budgetary mechanism, but expects
government agencies in charge of the implementation
SURFHVVWRGHÀQHWKHLURZQÀYH\HDULPSOHPHQWDWLRQ
plan, including a budgetary mechanism.
,QJHQHUDOWKHGHÀQLWLRQRI DEXGJHWDU\PHFKDQLVP
creates transparency and assigns roles and
responsibilities to the government bodies involved.
Lack of a budgetary mechanism within the ICT
policy framework could lead to the unsuccessful
implementation of an ICT plan. Lack of budget
responsibility and planning might create budget
constraints and the risk that the implementation
SURFHVVPLJKWEHGHOD\HGRUQRWÀQLVKHGDWDOO
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Chart 2.3
Relationship between Thailand’s
National ICT Master Plan and the ICT
plans of ministries and departments

This part of the review looks at:
L

Allocation of resources;

L

External and internal resources;

L

Deployment of budgetary resources;

L

Assignment of roles and responsibilities;

L

Control mechanism.

Monitoring the implementation of ICT
policies
To monitor and review ICT policies, transparent and
continuous policy coordination and discussion with
all stakeholders (Government, business associations,
chambers of commerce, academia, civil society, etc.)
are essential, as well as the involvement of national
VWDWLVWLFDORIÀFHV 162V IRUGDWDFROOHFWLRQ,QPRVW
developing countries, data are still scarce, not up-to-date
or inconsistent. It is therefore highly recommended that
a coordination entity (e.g. an NSO) be appointed to use
standard indicators and to regularly conduct surveys
(see chapter 1 on ICT indicators for development).
National ICT master plans should include monitoring
and evaluation procedures, and identify institutions
responsible. A study by the World Bank (2006) reveals
that the majority of the 40 selected national ICT plans
do not specify the monitoring and evaluation process.
An example of a developing country that has included
monitoring in its national ICT plan is Thailand.

Source: National Electronics and Computer Technology Center
(2003, p. 82).

Thailand’s ICT Master Plan 2002–2006 provides
that the ministries and departments as well as other
government agencies involved in the implementation
process have to create an ICT committee that oversees
their ICT Master Plan and its implementation process.
The committee is obliged to report the progress of
implementation every six months to the next-higherlevel committee. Chart 2.3 outlines the relationship
between the National ICT Master Plan and the
organizational ICT Master Plans of the ministries
or government agencies concerned, as well as the
monitoring of plans at each level.

Chart 2.4
Chile’s Public Procurement System Strategic Plan, 2002–2004

Source: Gobierno de Chile (2002).
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1DWLRQDO ,&7 PDVWHU SODQV VKRXOG DOVR PDS GHÀQHG
goals with indicators and include a time frame to measure
the progress of implementation. Chart 2.4 presents,
by way of example, the proposed goal achievement
of Chile’s Public Procurement System Strategic Plan.
(DFKJRDOLVPDSSHGWRDVSHFLÀFLQGLFWRUDQGDWLPH
frame; this makes the goal achievement measurable and
WKHUHIRUHWUDQVSDUHQW6XFKDQRSHUDWLRQDOGHÀQLWLRQRI 
goal achievement could serve as the basic component
of the monitoring and evaluation process within a
national ICT master plan.

5.

Evaluation and recommendations

7KH ÀQDO SDUW RI  WKH QDWLRQDO ,&7 SROLF\ UHYLHZ
analyses key lessons learned from the assessment
of the country’s policies as well as the measures,
implementation and coordination mechanisms.
Each country has unique circumstances and conditions
FKDUDFWHUL]LQJLWV,&7GLIIXVLRQDQGWKHUHIRUHVSHFLÀF
needs that require to be addressed within a national
ICT master plan. Against that background, this part
outlines the strengths and weaknesses of a national ICT
PDVWHUSODQDQGLGHQWLÀHVRSSRUWXQLWLHVDQGWKUHDWVIRU
the implementation process. Furthermore, it makes inGHSWK UHFRPPHQGDWLRQV RQ VSHFLÀF SROLF\ PHDVXUHV
as well as on the institutional and implementation
mechanisms. Regarding the latter, it recommends
in particular how to optimize the monitoring and
evaluation process in order to guarantee a sustainable
policy.

L

Using selected developing country examples, the
FKDSWHU LOOXVWUDWHG KRZ VSHFLÀF ,&7 SROLFLHV FRXOG
be monitored and assessed. There is a wide range of
stages at which countries are with respect to their ICT
policymaking. Although many countries have adopted
national ICT plans, only a few have already carried out
an ICT policy review or are in the process of doing
so. Since there are no international guidelines for
GHYHORSLQJ FRXQWULHV WR GHÀQH DQG LPSOHPHQW VXFK
a review, the model framework presented here is a
ÀUVW VWHS LQ WKDW GLUHFWLRQ 7KH SURSRVHG IUDPHZRUN
is a generic model that could be used as a basis by
developing countries. It will have to be adapted to the
needs of each country, and could include additional
HOHPHQWVWRUHÁHFWVSHFLÀFQDWLRQDODVSHFWVQRWFRYHUHG
by the model.
Potential challenges related to the use of the proposed
model review may include:
L

L

L

C.

Concluding remarks and
recommendations
L

This chapter has presented a model ICT policy review
framework for developing countries, which consists of
three major components:
L

L

A review of the global ICT environment (e.g.
ICT access and use);
An assessment of the main ICT policy areas
(e.g. ICT infrastructure development, the legal
and regulatory environment, the development
of ICT human resources, e-business and egovernment, ICT-related trade and investment
policies, and technological innovation); and

An assessment of the institutional framework
and the implementation mechanisms (e.g. the
integration of ICT policies within national
development plans, the institutional set-up,
WKH ÀQDQFLDO UHVRXUFHV DQG WKH PRQLWRULQJ
mechanisms).

L

L

L

The limited availability of information related
to the implementation of policy measures,
including data, achievements and failures;
7KHODFNRIGHÀQHGLQGLFDWRUVRIDFKLHYHPHQWV
both qualitative and quantitative, which can be
used to benchmark and assess ICT policies;
The lack of commitment on the part of the
relevant stakeholders in charge of policy
planning and implementation to provide
information, as well as their lack of willingness
to conduct self-appraisals;
3RWHQWLDOLQVWLWXWLRQDOFRQÁLFWVDPRQJGLIIHUHQW
(public and private) stakeholders; and
The limited participation of relevant
stakeholders in the evaluation process.
Developing countries that are considering
carrying out an ICT policy review should pay
attention to the following:
Planning the adequate timing of the review
is essential. Time requirements vary and are
subject to the demand of each country, while
largely depending on the progress made in the
implementation of the ICT master plan.
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L

L

L

&OHDUO\GHÀQLQJSROLF\REMHFWLYHVDQGLQGLFDWRUV
of achievements at the time the policy decisions
are made is vital for assessing the success of a
measure and planning future policy decisions;
policymakers need to be able to establish such
evaluation indicators and they should work
closely with NSOs to obtain relevant statistical
data.

ICT policy and review process is:
L

L

&RPPLWWLQJÀQDQFLDOUHVRXUFHVLVDSUHUHTXLVLWH
for undertaking a review.
Promoting a multi-stakeholder process helps
WHPSHUSRWHQWLDOFRQÁLFWVEHWZHHQVWDNHKROGHUV
and increases the commitment of all involved.

A sustainable, long-term-oriented national ICT master
plan calls for the implementation of continuous
monitoring and evaluation procedures at different
levels. As illustrated by the example of Thailand, the
implementation process itself is a comprehensive and
gradual process which cannot be realized overnight. It
is in the nature of policy reviews that they demand
a continuing and sustainable commitment by all
relevant stakeholders. Policymakers should guarantee
WKLV WKURXJK WKH GHÀQLWLRQ RI  FOHDU PRQLWRULQJ DQG
evaluation procedures, including a realistic time
frame, the creation of budgetary mechanisms and the
assignment of roles and responsibilities. These notions
apply to all countries, regardless of how advanced their

153

L

Countries that are at an early stage in formulating
and developing their ICT master plan can
already start anticipating an ICT policy review
by ensuring the integration of monitoring and
evaluation procedures into their master plan.
Countries whose national ICT master plan
is at an advanced stage should review their
monitoring and evaluation procedures and try
to optimize them on an ongoing basis.
&RXQWULHVWKDWKDYHDOUHDG\GHÀQHGPRQLWRULQJ
and evaluation procedures should make sure
that reviews are carried out regularly, including
the measurement of related ICT indicators.

National ICT policy reviews help policymakers
revise and formulate policies taking into account the
evolution of ICTs and their impact on the information
economy, in the context of their overall development
plans and poverty reduction strategies. UNCTAD
highly recommends developing countries to carry out
ICT policy reviews to continuously adjust their ICT
plans, policies and implementation mechanisms. To
support these efforts, UNCTAD, as part of its technical
cooperation activities, offers to carry out complete
national ICT policy reviews, at the request of and in
close cooperation with member States (see box 2.1).
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Annex I
Core ICT indicators27
(a) Core indicators on ICT infrastructure and access
Basic core
A1

)L[HGWHOHSKRQHOLQHVSHULQKDELWDQWV

A2

0RELOHFHOOXODUVXEVFULEHUVSHULQKDELWDQWV

A3

&RPSXWHUVSHULQKDELWDQWV

A4

,QWHUQHWVXEVFULEHUVSHULQKDELWDQWV

A5

%URDGEDQG,QWHUQHWVXEVFULEHUVSHULQKDELWDQWV

A6

,QWHUQDWLRQDO,QWHUQHWEDQGZLGWKSHULQKDELWDQW

A7

3HUFHQWDJHRISRSXODWLRQFRYHUHGE\PRELOHFHOOXODUWHOHSKRQ\

A8

,QWHUQHWDFFHVVWDULIIV KRXUVSHUPRQWK LQDQGDVDSHUFHQWDJHRISHUFDSLWDLQFRPH

A9

0RELOHFHOOXODUWDULIIV PLQXWHVRIXVHSHUPRQWK LQDQGDVDSHUFHQWDJHRISHUFDSLWDLQFRPH

A10

3HUFHQWDJHRIORFDOLWLHVZLWKSXEOLF,QWHUQHWDFFHVVFHQWUHV 3,$&V E\QXPEHURILQKDELWDQWV UXUDOXUEDQ

Extended core
A11
5DGLRVHWVSHULQKDELWDQWV
A12

7HOHYLVLRQVHWVSHULQKDELWDQWV

(b) Core indicators on access to, and use of, ICT by households and individuals
Basic core
HH1

3URSRUWLRQRIKRXVHKROGVZLWKDUDGLR

HH2

3URSRUWLRQRIKRXVHKROGVZLWKD79

HH3

3URSRUWLRQRIKRXVHKROGVZLWKD¿[HGOLQHWHOHSKRQH

HH4

3URSRUWLRQRIKRXVHKROGVZLWKDPRELOHFHOOXODUWHOHSKRQH

HH5

3URSRUWLRQRIKRXVHKROGVZLWKDFRPSXWHU

HH6

3URSRUWLRQRILQGLYLGXDOVZKRXVHGDFRPSXWHU IURPDQ\ORFDWLRQ LQWKHODVWPRQWKV

HH7

3URSRUWLRQRIKRXVHKROGVZLWK,QWHUQHWDFFHVVDWKRPH

HH8

3URSRUWLRQRILQGLYLGXDOVZKRXVHGWKH,QWHUQHW IURPDQ\ORFDWLRQ LQWKHODVWPRQWKV
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/RFDWLRQRILQGLYLGXDOXVHRIWKH,QWHUQHWLQWKHODVWPRQWKV
$WKRPH
$WZRUN
3ODFHRIHGXFDWLRQ
$WDQRWKHUSHUVRQ¶VKRPH
&RPPXQLW\,QWHUQHWDFFHVVIDFLOLW\ VSHFL¿FGHQRPLQDWLRQGHSHQGVRQQDWLRQDOSUDFWLFHV
&RPPHUFLDO,QWHUQHWDFFHVVIDFLOLW\ VSHFL¿FGHQRPLQDWLRQGHSHQGVRQQDWLRQDOSUDFWLFHV
Others

HH10

,QWHUQHWDFWLYLWLHVXQGHUWDNHQE\LQGLYLGXDOVLQWKHODVWPRQWKV
Getting information
$ERXWJRRGVRUVHUYLFHV
5HODWHGWRKHDOWKRUKHDOWKVHUYLFHV
)URPJRYHUQPHQWRUJDQL]DWLRQVSXEOLFDXWKRULWLHVYLDZHEVLWHVRUHPDLO
2WKHULQIRUPDWLRQRUJHQHUDO:HEEURZVLQJ
Communicating
Purchasing or ordering goods or services
Internet banking
Education or learning activities
Dealing with government organizations/public authorities
Leisure activities
3OD\LQJGRZQORDGLQJYLGHRRUFRPSXWHUJDPHV
'RZQORDGLQJPRYLHVPXVLFRUVRIWZDUH
5HDGLQJGRZQORDGLQJHOHFWURQLFERRNVQHZVSDSHUVRUPDJD]LQHV
Other leisure activities

Extended core
HH11

3URSRUWLRQRILQGLYLGXDOVZLWKXVHRIDPRELOHWHOHSKRQH

HH12

3URSRUWLRQRIKRXVHKROGVZLWKDFFHVVWRWKH,QWHUQHWE\W\SHRIDFFHVV
&DWHJRULHVVKRXOGDOORZDQDJJUHJDWLRQWRQDUURZEDQGDQGEURDGEDQGZKHUHEURDGEDQGH[FOXGHVVORZHUVSHHGWHFKQRORJLHV
VXFKDVGLDOXSPRGHP,6'1DQGPRVW*PRELOHSKRQHDFFHVV%URDGEDQGZLOOXVXDOO\KDYHDQDGYHUWLVHGGRZQORDGVSHHG
RIDWOHDVWNELWV

HH13

)UHTXHQF\RILQGLYLGXDODFFHVVWRWKH,QWHUQHWLQWKHODVWPRQWKV IURPDQ\ORFDWLRQ
$WOHDVWRQFHDGD\
$WOHDVWRQFHDZHHNEXWQRWHYHU\GD\
$WOHDVWRQFHDPRQWKEXWQRWHYHU\ZHHN
/HVVWKDQRQFHDPRQWK
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(c) Core indicators on the use of ICT by businesses
Basic core
%

3URSRUWLRQRIEXVLQHVVHVXVLQJFRPSXWHUV

%

3URSRUWLRQRIHPSOR\HHVXVLQJFRPSXWHUV

%

3URSRUWLRQRIEXVLQHVVHVXVLQJWKH,QWHUQHW

%

3URSRUWLRQRIHPSOR\HHVXVLQJWKH,QWHUQHW

%

3URSRUWLRQRIEXVLQHVVHVZLWKD:HESUHVHQFH

%

3URSRUWLRQRIEXVLQHVVHVZLWKDQLQWUDQHW

%

3URSRUWLRQRIEXVLQHVVHVUHFHLYLQJRUGHUVRYHUWKH,QWHUQHW

%

3URSRUWLRQRIEXVLQHVVHVSODFLQJRUGHUVRYHUWKH,QWHUQHW

Extended core
3URSRUWLRQRIEXVLQHVVHVXVLQJWKH,QWHUQHWE\W\SHRIDFFHVV
%

&DWHJRULHVVKRXOGDOORZDQDJJUHJDWLRQWRQDUURZEDQGDQGEURDGEDQGZKHUHEURDGEDQGH[FOXGHVVORZHUVSHHGWHFKQRORJLHV
VXFKDVGLDOXSPRGHP,6'1DQGPRVW*PRELOHSKRQHDFFHVV%URDGEDQGZLOOXVXDOO\KDYHDQDGYHUWLVHGGRZQORDGVSHHGRI
DWOHDVWNELWV

%

3URSRUWLRQRIEXVLQHVVHVZLWKDORFDODUHDQHWZRUN /$1

%

3URSRUWLRQRIEXVLQHVVHVZLWKDQH[WUDQHW
3URSRUWLRQRIEXVLQHVVHVXVLQJWKH,QWHUQHWE\W\SHRIDFWLYLW\
6HQGLQJDQGUHFHLYLQJHPDLO
*HWWLQJLQIRUPDWLRQ
$ERXWJRRGVRUVHUYLFHV

%

)URPJRYHUQPHQWRUJDQL]DWLRQVSXEOLFDXWKRULWLHVYLDZHEVLWHVRUHPDLO
2WKHULQIRUPDWLRQVHDUFKHVRUUHVHDUFKDFWLYLWLHV
3HUIRUPLQJ,QWHUQHWEDQNLQJRUDFFHVVLQJRWKHU¿QDQFLDOVHUYLFHV
'HDOLQJZLWKJRYHUQPHQWRUJDQL]DWLRQVSXEOLFDXWKRULWLHV
3URYLGLQJFXVWRPHUVHUYLFHV
'HOLYHULQJSURGXFWVRQOLQH

(d) Core indicators on ICT sector and trade in ICT
goods
Basic core
ICT1

3URSRUWLRQRIWRWDOEXVLQHVVVHFWRUZRUNIRUFHLQYROYHGLQWKH,&7VHFWRU

ICT2

9DOXHDGGHGLQWKH,&7VHFWRU DVDSHUFHQWDJHRIWRWDOEXVLQHVVVHFWRUYDOXHDGGHG

ICT3

,&7JRRGVLPSRUWVDVDSHUFHQWDJHRIWRWDOLPSRUWV

ICT4

,&7JRRGVH[SRUWVDVDSHUFHQWDJHRIWRWDOH[SRUWV
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Annex II
National ICT plans in developing and transition countries and territories, 2006
Country/territory

Date

Title of the national ICT plan

Status of the plan

Afghanistan

2003

,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV ,&7 3ROLF\

8QGHUGHYHORSPHQW

Albania

2003

1DWLRQDO,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV6WUDWHJ\

$SSURYHG

Algeria

2000

/DZQ±

$SSURYHG

8QGHUGHYHORSPHQW

Angola

Anguilla

2002

Antigua and Barbuda

$6WUDWHJLF)UDPHZRUNIRUDQ,QIRUPDWLRQ(FRQRP\IRU$QJXLOOD 'UDIW

8QGHUGHYHORSPHQW

,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV ,&7V 'UDIW3ROLF\

8QGHUGHYHORSPHQW

Argentina

2002

(VWUDWHJLD1DFLRQDOSDUDOD6RFLHGDGGHOD,QIRUPDFLyQ

$SSURYHG

Armenia

2001

,&70DVWHU6WUDWHJ\IRU5HSXEOLFRI$UPHQLD

$SSURYHG

Azerbaijan

2002

1DWLRQDO,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV6WUDWHJ\IRUWKH'HYHO$SSURYHG
RSPHQWRIWKH5HSXEOLFRI$]HUEDLMDQ ±

Bahamas

2003

3ROLF\6WDWHPHQWRQ(OHFWURQLF&RPPHUFHDQGWKH%DKDPLDQ'LJLWDO$JHQGD

$SSURYHG

Bangladesh

2002

,&73ROLF\RI%DQJODGHVK

$SSURYHG

Barbados

2005

%DUEDGRV¶1DWLRQDO,&76WUDWHJLF3ODQ 'UDIW 

8QGHUGHYHORSPHQW

2000

3ODQGHGpYHORSSHPHQWGHO¶,QIUDVWUXFWXUHG¶LQIRUPDWLRQHWGHFRPPXQLFDWLRQ
GX%pQLQ± 1,&,3ODQ 

$SSURYHG

2002

%pQLQ8QHVRFLpWpGHO¶,QIRUPDWLRQVROLGDLUHpSDQRXLHHWRXYHUWH

$SSURYHG

1999

%KXWDQ,QIRUPDWLRQ7HFKQRORJ\6WUDWHJ\ %,76

$SSURYHG

2001

,&70DVWHU3ODQIRU%KXWDQ

$SSURYHG

2004

%KXWDQ,QIRUPDWLRQDQG&RPPXQLFDWLRQV7HFKQRORJ\3ROLF\DQG6WUDWHJLHV
%,36 

$SSURYHG

2002

(VWUDWHJLD1DFLRQDOSDUDODWUDQVLFLyQKDFLDXQD6RFLHGDGGHOD,QIRUPDFLyQ
EROLYLDQD

$SSURYHG

Benin

Bhutan

Bolivia
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Annex II (continued)
Bosnia and
Herzegovina

2004

3ROLF\6WUDWHJ\DQG$FWLRQ3ODQIRUWKH'HYHORSPHQWRIDQ,QIRUPDWLRQ6RFLHW\
$SSURYHG
LQ%RVQLDDQG+HU]HJRYLQD
8QGHUGHYHORSPHQW

Botswana
2000

,QIRUPDWLRQ6RFLHW\LQ%UD]LO*UHHQ%RRN

$SSURYHG

2000

1DWLRQDO,76WUDWHJLF3ODQ±,7DQG%H\RQG

$SSURYHG

2005

%UXQHL'DUXVVDODP,QIRUPDWLRQ6RFLHW\6WUDWHJ\3DSHU

8QGHUGHYHORSPHQW

Bulgaria

1999

1DWLRQDO3URJUDPIRUWKH,QIRUPDWLRQ6RFLHW\'HYHORSPHQW ,6

$SSURYHG

Burkina Faso

1999

3ODQGHGpYHORSSHPHQWGHO¶,QIUDVWUXFWXUHG¶LQIRUPDWLRQHWGHFRPPXQLFDWLRQ
GX%XUNLQD)DVR± 1,&,3ODQ 

$SSURYHG

Burundi

2002

3URMHWGHVWUDWpJLHQDWLRQDOHGHGpYHORSSHPHQWGHV7HFKQRORJLHVGHO¶,QIRUPD$SSURYHG
WLRQHWGHOD&RPPXQLFDWLRQDX%XUXQGL

Cambodia

2004

'UDIW,&73ROLF\&DPERGLD

Brazil

Brunei Darussalam

8QGHUGHYHORSPHQW

Cameroon

Cape Verde

8QGHUGHYHORSPHQW

2000

3ODQ1DWLRQDOGH'pYHORSSHPHQWG¶,QIUDVWUXFWXUHGHV7HFKQRORJLHVG¶,QIRUPDWLRQHW&RPPXQLFDWLRQ

$SSURYHG

Central African
Republic

8QGHUGHYHORSPHQW

Chad

8QGHUGHYHORSPHQW

Chile

2003

$JHQGD'LJLWDO

$SSURYHG

China

2005

6WDWH,QIRUPDWL]DWLRQ'HYHORSPHQW6WUDWHJ\ ± 

$SSURYHG

Colombia

2000

$JHQGDGH&RQHFWLYLGDG&213(6

$SSURYHG

Comoros

2004

/HWWUHGHSROLWLTXHGHGpYHORSSHPHQWGHV1RXYHOOHV7HFKQRORJLHVGHO¶,QIRUPDWLRQHWGHOD&RPPXQLFDWLRQ 17,& ±

$SSURYHG

Congo

2004

6WUDWpJLHQDWLRQDOHSRXUOHGpYHORSSHPHQWGHV7,&VDX&RQJR

8QGHUGHYHORSPHQW

Costa Rica

2001

$JHQGD'LJLWDO

$SSURYHG

Côte d’Ivoire

2000

3ODQGH'pYHORSSHPHQWGHO¶,QIUDVWUXFWXUH1DWLRQDOHGHO¶,QIRUPDWLRQHWGHOD
&RPPXQLFDWLRQ±

$SSURYHG
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Annex II (continued)
Croatia

2002

,QIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJ\±&URDWLDLQWKHVWFHQWXU\

$SSURYHG

Cuba

1997

/LQHDPLHQWRV(VWUDWHJLFRVGH,QIRUPDWL]DFLyQGHOD6RFLHGDG

$SSURYHG

Democratic Republic
of the Congo

8QGHUGHYHORSPHQW

Djibouti

2003

'MLERXWL1DWLRQDO,&76WUDWHJ\DQGDFFRPSDQ\LQJ$FWLRQ3ODQ

$SSURYHG

Dominica

2005

(VWUDWHJLD1DFLRQDOSDUDOD6RFLHGDGGHOD,QIRUPDFLyQ

8QGHUGHYHORSPHQW

Dominican Republic

2003

(VWUDWHJLD1DFLRQDOSDUDOD6RFLHGDGGHOD,QIRUPDFLyQ'RPLQLFDQDHGRPLQL$SSURYHG
cana

Ecuador

2002

$JHQGD1DFLRQDOGH&RQHFWLYLGDG3ODQGH$FFLyQ±

$SSURYHG

Egypt

1999

1DWLRQDO3ODQIRU&RPPXQLFDWLRQVDQG,QIRUPDWLRQ7HFKQRORJ\LQFRUSRUDWHV
UHYLVHG(J\SW,QIRUPDWLRQ6RFLHW\,QLWLDWLYH (,6,

$SSURYHG

El Salvador

2000

3ROtWLFD1DFLRQDOGH,QIRUPiWLFD

8QGHUGHYHORSPHQW

Ethiopia

1999

8QGHUGHYHORSPHQW

Gabon

8QGHUGHYHORSPHQW

Gambia

8QGHUGHYHORSPHQW

Georgia

8QGHUGHYHORSPHQW

Ghana

2005

7KH*KDQD,&7IRU$FFHOHUDWHG'HYHORSPHQW ,&7$' 3ROLF\

$SSURYHG

Grenada

2002

,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJ\$6WUDWHJ\DQG$FWLRQ3ODQIRU
*UHQDGD±

$SSURYHG

3URSXHVWDKDFLDOD,QLFLDWLYDGHOD6RFLHGDGGHOD,QIRUPDFLyQHQ*XDWHPDOD

8QGHUGHYHORSPHQW

Guatemala

Guinea

2000

3ODQGHGpYHORSSHPHQWGHO¶LQIUDVWUXFWXUHQDWLRQDOHG¶LQIRUPDWLRQHW
GHFRPPXQLFDWLRQGHOD5pSXEOLTXHGH*XLQpH±

$SSURYHG

Guyana

2001

Draft Guyana IT Policy

8QGHUGHYHORSPHQW
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Annex II (continued)
1998

'LJLWDO,76WUDWHJ\ 

$SSURYHG

2001

'LJLWDO,76WUDWHJ\ 

$SSURYHG

2004

'LJLWDO,76WUDWHJ\ 

$SSURYHG

India

1998

,7$FWLRQ3ODQ,6RIWZDUH,7$FWLRQ3ODQ,,+DUGZDUHDQG,7$FWLRQ3ODQ,,,
/RQJWHUP1DWLRQDO,73ROLF\

$SSURYHG

Indonesia

2001

,&73ROLF\)UDPHZRUN

$SSURYHG

Islamic Republic of
Iran

2002

7$.)$²([WHQVLRQRI$SSOLFDWLRQRI,&7VLQ,UDQ

$SSURYHG

Jamaica

2002

$)LYH<HDUV6WUDWHJLF,QIRUPDWLRQ7HFKQRORJ\3ODQIRU-DPDLFD

$SSURYHG

Jordan

1999

REACH

$SSURYHG

Hong Kong (China)

8QGHUGHYHORPHQW

Kazakhstan

Kenya

2006

Kenya ICT Policy

$SSURYHG

2002

1DWLRQDO6WUDWHJ\,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHVIRU'HYHORSPHQWLQWKH.\UJ\]5HSXEOLF

$SSURYHG

2003

National ICT Action Plan

$SSURYHG

Kyrgyzstan

Lao People’s
Democratic Republic

8QGHU'HYHORSPHQW

Lebanon

2004

1DWLRQDOH6WUDWHJ\IRU/HEDQRQ

$SSURYHG

Lesotho

2005

/HVRWKR,&7,PSOHPHQWDWLRQ3ODQ

$SSURYHG

Madagascar

2005

6WUDWpJLH1DWLRQDOHGHV7,&SRXUOHGpYHORSSHPHQW

$SSURYHG

Malawi

2003

$Q,QWHJUDWHG,&7OHG6RFLR(FRQRPLF'HYHORSPHQW3ROLF\IRU0DODZL

$SSURYHG

Malaysia

1996

7KH1DWLRQDO,7$JHQGD 1,7$ 

$SSURYHG

Maldives

2003

Mali

2005

8QGHUGHYHORSPHQW

1,&,3ROLF\DQG3ODQGRFXPHQWV
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Annex II (continued)
Mauritania

1999

3ODQGHGpYHORSSHPHQWGHO¶,QIUDVWUXFWXUHQDWLRQDOHG¶,QIRUPDWLRQHWGH&RPPXQLFDWLRQ±

$SSURYHG

Mauritius

1998

1DWLRQDO,76WUDWHJ\3ODQ 1,763 

$SSURYHG

Mexico

2000

6LVWHPD1DFLRQDOH0p[LFR

$SSURYHG

Mongolia

2000

1DWLRQDO9LVLRQIRU,&7GHYHORSPHQWRI0RQJROLDXSWR ³,&79LVLRQ
2010”)

$SSURYHG

Morocco

2001

6WUDWpJLH0DURF

$SSURYHG

Mozambique

2002

'UDIW3ROLF\IRU,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHV

$SSURYHG

Myanmar

2005

0\DQPDU,&7'HYHORSPHQW0DVWHU3ODQ$FWLRQ3ODQ GUDIW

8QGHUGHYHORSPHQW

Namibia

2002

,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJ\3ROLF\IRUWKH5HSXEOLFRI1DPLELD 8QGHUGHYHORSPHQW

Nepal

2000

,QIRUPDWLRQ7HFKQRORJ\3ROLF\ 

$SSURYHG

Nicaragua

2005

(VWUDWHJLDQDFLRQDOGHGHVDUUROOR7,&

$SSURYHG

Nigeria

2000

1LJHULDQ1DWLRQDO3ROLF\IRU,QIRUPDWLRQ7HFKQRORJ\ ,7

$SSURYHG

Oman

2003

'LJLWDO2PDQ*RYHUQPHQW6WUDWHJ\

$SSURYHG

Pakistan

2000

,73ROLF\ $FWLRQ3ODQ

$SSURYHG

Panama

2003

3URJUDPDH3DQDPi

$SSURYHG

2001

/LQHDPLHQWRVGHSROLWLFDVJHQHUDOHVSDUDSURPRYHUODPDVL¿FDFLyQGH,QWHUQHW
$SSURYHG
en el Perú

2001

H3HU~3URSXHVWDVSDUDXQSODQGHDFFLyQSDUDHODFFHVRGHPRFUDWLFRDOD
6RFLHGDGGHOD,QIRUPDFLyQ\HOFRQRFLPLHQWR

$SSURYHG

1994

1DWLRQDO,QIRUPDWLRQ7HFKQRORJ\3ODQ

$SSURYHG

1998

IT21

$SSURYHG

2003

H3KLOLSSLQHV,7(&&6WUDWHJLF5RDGPDS

$SSURYHG

Peru

Philippines
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Annex II (continued)
2005

4DWDU1DWLRQDO,&76WUDWHJ\

$SSURYHG

1996

)LUVW0DVWHU3ODQIRU,QIRUPDWL]DWLRQ3URPRWLRQ

$SSURYHG

1999

&<%(5.25($ 6HFRQG0DVWHU3ODQRI,QIRPDWL]DWLRQ3URPRWLRQ 

$SSURYHG

2002

H.RUHD9LVLRQ 7KH7KLUG0DVWHU3ODQIRU,QIRUPDWL]DWLRQ

$SSURYHG

2003

%URDGEDQG,7.25($9,6,21 5HYLVLRQRIWKH7KLUG0DVWHU3ODQIRU
,QIRUPDWL]DWLRQ3URPRWLRQ

$SSURYHG

Republic of Moldova

2005

1DWLRQDO6WUDWHJ\RQ%XLOGLQJ,QIRUPDWLRQ6RFLHW\±³H0ROGRYD´ ±

$SSURYHG

Romania

2002

1DWLRQDO6WUDWHJ\IRUWKH1HZ(FRQRP\DQGWKH,PSOHPHQWDWLRQRIWKH,QIRUPDWLRQ6RFLHW\

$SSURYHG

Russian Federation

2002

(OHFWURQLF5XVVLD ±

$SSURYHG

Rwanda

2001

$Q,QWHJUDWHG,&7OHG6RFLR(FRQRPLF'HYHORSPHQW3ROLF\DQG3ODQIRU
5ZDQGD±

$SSURYHG

Samoa

2002

,&73ROLF\DQG6WUDWHJLF3ODQ

$SSURYHG

7KH1DWLRQDO,73ODQ 1,73

8QGHUGHYHORSPHQW

1DWLRQDO6WUDWHJ\IRUDQ,QIRUPDWLRQ6RFLHW\LQ6HUELD

8QGHUGHYHORSPHQW

Qatar

Republic of Korea

Saudi Arabia

Serbia

2005

8QGHUGHYHORSPHQW

Sierra Leone
1980

1DWLRQDO&RPSXWHULVDWLRQ3ODQ

$SSURYHG

1986

National IT Plan

$SSURYHG

1992

IT2000

$SSURYHG

2000

,QIRFRPP

$SSURYHG

2003

&RQQHFWHG6LQJDSRUH

$SSURYHG

2006

iN2015

$SSURYHG

6WUDWHJLF3ODQ±

$SSURYHG

Singapore

South Africa
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Annex II (continued)
Sri Lanka

2005

H6UL/DQND'HYHORSPHQW3URMHFW

$SSURYHG

8QGHUGHYHORSPHQW

Swaziland

Syrian Arab Republic

2006

1DWLRQDO,&76WUDWHJ\IRU6RFLRHFRQRPLF'HYHORSPHQW

$SSURYHG

Tajikistan

2003

,&7IRU'HYHORSPHQWRIWKH5HSXEOLFRI7DMLNLVWDQ

$SSURYHG

1996

,73ROLF\ ± 

$SSURYHG

2002

,73ROLF\ ± 1DWLRQDO,QIRUPDWLRQDQG&RPPXQLFDWLRQ
7HFKQROR\ ,&7 0DVWHU3ODQ ±

$SSURYHG

2005

1DWLRQDO,QIRUPDWLRQ6RFLHW\3ROLF\

$SSURYHG

2005

1DWLRQDO6WUDWHJ\IRU,QIRUPDWLRQ6RFLHW\'HYHORSPHQWDQG$FWLRQ3ODQRIWKH
5HSXEOLFRI0DFHGRQLD

$SSURYHG

2003

1DWLRQDO,&76WUDWHJ\

$SSURYHG

6WUDWpJLH1DWLRQDOH

$SSURYHG

Thailand

TFYR Macedonia

Trinidad and Tobago

Tunisia

Turkey

2005

8QGHUGHYHORSPHQW

8QGHUGHYHORSPHQW

Uganda

Ukraine

2003

1DWLRQDO6WUDWHJ\IRU,QIRUPDWLRQ6RFLHW\'HYHORSPHQWLQ8NUDLQH

8QGHUGHYHORSPHQW

United Republic of
Tanzania

2003

7DQ]DQLDQ1DWLRQDO,&73ROLF\

$SSURYHG

Uruguay

1999

8UXJXD\DQ1DWLRQDO(&RPPHUFH6WUDWHJ\

$SSURYHG

8QGHUGHYHORSPHQW

Uzbekistan

Venezuela

2001

3ODQ1DFLRQDOGH7HFQRORJtDVGH,QIRUPDFLyQ

$SSURYHG

Viet Nam

2002

0DVWHU3ODQIRU,QIRUPDWLRQ7HFKQRORJ\8VHDQG'HYHORSPHQWLQ9LHWQDPE\
2005

$SSURYHG

Yemen

2003

,QIRUPDWLRQ7HFKQRORJ\0DVWHU3ODQIRU<HPHQ 'UDIW

8QGHUGHYHORSPHQW

8QGHUGHYHORSPHQW

Zambia
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Annex II (continued)
8QGHUGHYHORSPHQW

Zimbabwe

Source: Questionnaire sent by UNCTAD to developing countries to collect information on their national ICT master plans and to enquire
whether those have been already assessed and extensive Internet research on developing countries’ ICT plans and policies. Please note
that countries without an explicit ICT master plan are not included in this table, although they might have developed specific sector policies
such as e-government programmes.
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Notes
1.

There is no internationally agreed terminology concerning national government activities on ICTs. Terms
such as ICT or e-strategies, programmes, plans and policies are often used interchangeably. Similarly, names
of national ICT plans feature all of the above-mentioned terms. In this chapter, we will refer to national
ICT “plans” as the documents containing the countries’ strategies and policies, and ICT “policies” as the
core components describing the measures implemented to enhance access to, use and impact of, ICTs.
The proposed national ICT policy reviews will cover an assessment of both the measures and the related
implementation mechanisms.

2.

Tunis Agenda for the Information Society, http://www.itu.int/wsis/docs2/tunis/off/6rev1.html.

3.

See annex II.

4.

For a description of e-readiness assessment tools, see http://www.bridges.org/ereadiness/where.html.

5.

http://www.oecd.org/sti/information-economy.

6.

More information is available at http://www.unctad.org/ecommerce.

7.

More information available at http://measuring-ict.unctad.org.

8.

UNCTAD received questionnaire responses from the following 29 countries: Afghanistan, Belize, Brunei,
Chile, Cuba, the Democratic Republic of the Congo, the Dominican Republic, Egypt, Ethiopia, Ghana,
Guyana, Lesotho, Madagascar, Mauritius, Mexico, Montenegro, Morocco, Oman, Philippines, Qatar, the
Republic of Korea, Romania, Sri Lanka, Sudan, Swaziland, the Syrian Arab Republic, Thailand, Trinidad and
Tobago, and Ukraine. Out of those countries, 11 had already carried out a review, and 1 country was in the
process of doing so. However, there is no information available on the complexity of those reviews.

9.

For more information and a methodological approach on ICT core indicators, refer to the publication on
core ICT indicators, Partnership on Measuring ICT for Development, available at http://measuring-ict.
unctad.org/QuickPlace/measuring-ict/Main.nsf/h_Index/21B143B6971D3863C12570C70037130A/
?OpenDocument&Form=h_PageUI.

10. Chapter 2, E-business and SMEs, ECDR 2004, available at http:/www.unctad.org/ecommerce.
11. See also E-Commerce and Development Report 2004, chapter 7, A case study on Tunisia’s ICT sector and related
policies.
12. See also E-Commerce and Development Report 2003, chapter 3, ICT strategies for development, available at http:/
www.unctad.org/ecommerce.
13. For more on e-government, see ECDR 2004, at http://www.unctad.org/ecommerce.
14. http://www.unpan.org/egovernment5.asp.
15. http://www.mdec.com.my/.
16. Pioneer Companies with MSC Status: Sun Microsystems, Telekom Malaysia MSC, MIMOS and NTT MSC.
Others with MSC Status: Microsoft, Oracle MSC, HP, Netscape, Ericsson, Intel MSC, MEASAT, Sumitomo,
NEC, NCR, Lotus, Digital Equipment, EDS, Nortel, Siemens, Fujitsu, DHL, Astro, ICON, Sapura, Sime,
Motorola, Binariang, Newbridge, IBM, Lotus, ATI, BT Multimedia, Lucent Technologies, Bridgestone,
Nokia, EDS, MCSB, Unisys, etc., http://www.mdc.com.my/cs/company/default.asp.
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17. UN Millennium Project, Task Force on Science, Technology and Innovation (2005, p. 15), referring to Sagasti
(2004).
18. In this context, one example might be the initiative of the Science and Development Network (http:www.
scidev.net), which aims at providing information and recommendations about how science and technology
can contribute to economic and social development.
19. For a more in-depth discussion on the role of national policies in R&D, see UNCTAD (2005).
20. UNESCO (2005, p. 100).
21. UNESCO (2005, p. 99).
22. OECD Informal Expert Meeting on ICTs for Poverty Reduction (7 July 2004), ICTs in Poverty Reduction
Strategy Paper (PRSPs) as of January 2004.
23. Mena (2005).
24. World Bank (2006, p. 93).
25. National Electronics and Computer Technology Center (2003, p. 81).
26. National Electronics and Computer Technology Center (2003, p. 81).
27. Partnership on Measuring ICT for Development, available at http://measuring-ict.unctad.org/QuickPlace/
measuring-ict/Main.nsf/h_Index/21B143B6971D3863C12570C70037130A/?OpenDocument&Form=h_
PageUI.
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CHAPTER 3
PRO-POOR ICT POLICIES AND PRACTICES
A.

Governments and civil society organizations are
becoming more effective in their poverty reduction
efforts by using ICTs to manage knowledge, share best
practices and communicate more effectively. In India,
the computerization of land ownership is allowing
farmers cheaper and quicker access to statements of
land holdings.2 Civil society organizations are, on behalf
of the poor, mobilizing support through the Internet.
ICTs are being used to draw attention to the needs of
those living in poverty and to lobby policymakers. In
Sierra Leone, women’s groups are broadcasting their
concerns and needs through radio (see box 3.5).

Introduction

Information and communication technologies (ICTs)
have opened up new opportunities to alleviate poverty
and have changed the way in which poverty reduction
efforts take place.
There are many examples of how ICTs are enhancing
the livelihoods of people living in poverty. In Bolivia,
agricultural and market price information shared
through the radio and the Internet is giving small
producers more negotiating power and is increasing the
HIÀFLHQF\RI WKHLUSURGXFWLRQPHWKRGV ,QWHUQDWLRQDO
Institute for Communication and Development (IICD),
2005). ICTs are bringing valuable environmental
information to rural populations, including weather
IRUHFDVWVIRUDJULFXOWXUHDQGÀVKHULHVRUHDUO\ZDUQLQJV
on natural disasters.

However, the extent to which ICTs can contribute
to poverty reduction is contested. Different
misconceptions surround the role of ICTs in poverty
reduction and their contribution to the Millennium
Development Goals: from “ICTs are not relevant
for poverty reduction” to “Telecentres are reducing
poverty” (see box 3.1). The aim of this chapter is to
help clarify those misconceptions and review to what
extent, and how, ICTs can help alleviate poverty.

ICTs provide increased opportunities to access
health and education services and are reducing the
vulnerabilities to sickness and unemployment of
people living in poverty. For instance, in Ginnack,
a remote island village on the Gambia River, nurses
use a digital camera to take pictures of symptoms for
examination by a doctor in a nearby town (Harris,
2004). In Brazil’s urban slums, the Committee to
Democratize Information Technology1 has trained
more than 25,000 young students every year in ICT
skills that give them better opportunities for jobs,
education and life changes (Harris, 2004).

Although ICTs offer vast development opportunities,
those most in need of ICTs (low income groups, rural
communities, women, people with no formal education)
often have the least access to them. Women in almost
HYHU\FRXQWU\IDOOEHKLQGLQDFFHVVWRXVHRI DQGSURÀW
from the Internet. They “represent less than 10 per
cent of the Internet users in Guinea and Djibouti, less
than 20 per cent in Nepal, and less than one-quarter
in India” (Huyer et al., 2005). People living in rural

Box 3.1
Misconceptions about ICTs and poverty
“ICTs are not useful for poverty reduction”.
“ICTs for development efforts are supporting poverty reduction”.
“Competitive markets will bring ICTs for all”.
“Telecentres are reducing poverty”.
“ICT policies are gender-neutral”.
“Increased Internet penetration will bring an increased proportion of women online”.
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areas are also often neglected. “In 2004, only 1,000 of
the 142,000 Senegalese villages were connected to the
WHOHSKRQHQHWZRUNDQGPRVWÀ[HGOLQHV SHUFHQW 
were concentrated in its capital Dakar, which represents
only a quarter of the population” (Sagna, 2005). And
usually only the better educated have the most chances
of using the Internet. For instance, “in Chile, 89 per
cent of Internet users have tertiary education” (UNDP,
2001). Furthermore, if people living in poverty cannot
EHQHÀW IURP ,&7V WKHUH ZLOO EH DQRWKHU PLVVHG
opportunity to achieve the Millennium Development
Goals and halve poverty by 2015.
The following analysis looks at the latest thinking
and practices regarding the use of ICTs for poverty
reduction, focusing particularly on ICT policies and
programmes aimed at the poor. It aims at informing
policymakers about best practices and providing
recommendations for institutional development in
order to further ICTs for poverty reduction. The
leading questions are:
L

L

L

L

L

What does the term “pro-poor ICTs” mean?
Which are the best-practice pro-poor ICT
policies and interventions?
Which framework can be used to assess whether
a given ICT intervention is pro-poor?
Which institutional handicaps are hindering
the use of ICTs for poverty alleviation?
How can international organizations, national
Governments and civil society further support
pro-poor ICTs?

The chapter starts by examining the concept of
ICTs for poverty reduction and pro-poor ICTs.
Section C reviews current thinking, illustrated with
best-practice examples, on pro-poor ICT strategies
and actions, and analyses the validity of the abovementioned ICT misconceptions. Section D critically
reviews current institutional handicaps that prevent
the stronger development and implementation of
pro-poor ICT policies and programmes. Section
E provides a framework to help policymakers and
other actors include a strong pro-poor component in
their ICT policies and interventions. Section F offers
fundamental policy recommendations for institutional
development to promote ICTs for poverty reduction.
To illustrate the different concepts and the framework,
two case studies will be used throughout the chapter:
the TIC Bolivia Country Programme (see box 3.4)
and the Development through Radio programme for
women in Sierra Leone (see box 3.5).

B.

The concept of pro-poor ICTs

7KURXJKRXW KLVWRU\ SRYHUW\ KDV EHHQ GHÀQHG DQG
measured in diverse ways based on diverse assumptions.
,WLVLPSRUWDQWWRXQGHUVWDQGWKHGLIIHUHQWGHÀQLWLRQV
as they have different implications for poverty
reduction policies and for how ICTs can contribute
to poverty alleviation. Box 3.2 summarizes the
GHÀQLWLRQVRI SRYHUW\DQGWKHUHODWHGSROLF\DSSURDFKHV
to alleviate it.
The monetary approach to poverty is often used in
macroeconomic studies because it is easy to measure
and to use in modelling. However, it leaves out of
WKHDQDO\VLVPDQ\RWKHUIDFWRUVWKDWLQÁXHQFHSRYHUW\
(education, health, political space, security etc.). The
capability approach is valuable for considering these
multiple variables, but its measuring is limited by the
arbitrariness of the basic capabilities chosen and the
sets of data available. Social exclusion approaches
(which concentrate on understanding how individuals
or groups are excluded from their community) and
social institutions (which focus on designing and
LPSOHPHQWLQJSROLFLHVDFFRUGLQJWREHQHÀFLDULHV·RZQ
perceptions of their needs) also attempt to address the
YDULRXV GLPHQVLRQV RI  SRYHUW\ EXW ERWK DUH GLIÀFXOW
to compare across communities and countries – what
works in one community will not necessarily work in
another community. Participatory approaches, favoured
in the design and implementation of poverty reduction
programmes, are also questioned with regard to who
participates, how representative they are and how to
deal with disagreements (Ruggeri Laderchi et al., 2003;
OU, 2005a).
Today (and in this chapter), poverty is broadly
understood as multidimensional, not merely material,
deprivation encompassing a lack of essential needs
(lack of income, lack of access to health and education)
as well as increased insecurity and vulnerability to
external events, and powerlessness to voice concerns
and introduce change (World Bank, 2001; SIDA, 2005).
Poverty reduction involves expanding the “capabilities
that a person has, that is, the substantive freedoms he
or she enjoys to lead the kind of life he or she has
reason to value” (Sen, 1999, p. 87).
Thus, this chapter will be based on the capability
approach and will examine how ICTs can expand
the capabilities of the poor. But it will also consider
two major contributions from the social exclusion
approach – understanding the process by which
multiple deprivation occurs –, and the participative
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Box 3.2
Key poverty concepts

3

Four different approaches to poverty alleviation.
L

Monetary poverty: A shortfall in consumption (or income) from a poverty line.
Approach: Policies promoting economic growth and the distribution of income
Measured by: People living on under $1 a day (extreme poverty)
People living on under $2 a day (poverty)

L

Capability poverty: Restriction of the “capabilities that a person has, that is, the substantive freedoms he or she enjoys” (Sen, 1999)
Approach: Promote multiple capabilities (health, education, political space etc.)
Measured by: UNDP Human Development Index
UNDP Human Poverty Index

L

Social exclusion: “Process through which individuals or groups are wholly or partially excluded from full participation in the society in
which they live” (European Foundation, 1995)
Approach: Understand the process by which multiple deprivation occurs
Measured by: The “Poverty Audit” White Paper (set of indicators)
The Millennium Poverty and Social Exclusion Survey

L

Participatory methods: Get people themselves to participate in decisions about what it means to be poor and the magnitude of
poverty (Chambers, 1997)
Approach: Use participatory processes
Measured by: Participatory poverty assessments

Two measures of poverty alleviation
L

L

3

Absolute poverty alleviation: The position of those living in poverty improves
Approach: Promote overall economic growth and development
Relative poverty alleviation: The position of the poor improves at a higher rate than that of the general population
Approach: Redistribution and reducing inequality
For further examination of the concept of poverty see Maxwell (1999)

Source: IDRC (2003); Sen (1999); Ruggeri Laderchi et al. (2003); Lessof and Jowell (2000); SIDA (2005).

method, namely the importance of people who live in
poverty participating in poverty reduction processes.
In dealing with the impact that ICTs have on poverty,
it is crucial to accept that “Poverty is the result of
economic, political and social processes that interact
with each other and frequently reinforce each other
… requiring a broader, more comprehensive strategy
WRÀJKWLWµ :RUOG%DQNS ,WLVDOVRFUXFLDO
to acknowledge that efforts to reduce poverty must
TXHVWLRQ ZKR EHQHÀWV DV ZHOO DV ZKR LV H[FOXGHG
from a policy or intervention (OU, 2005a, p. 89), and
should be aimed at addressing power inequality by
providing the poor with the necessary policy space.

Policy space concerns institutions and discourses, as
ZHOO DV SUDFWLFHV WKDW LQÁXHQFH GHFLVLRQPDNLQJ DQG
programme implementation (Engberg-Pedersen and
Webster, 2002).
This chapter differentiates between development
and poverty alleviation endeavours. Development
efforts aim at enhancing the capabilities of a society
at large, whereas poverty reduction goes one step
further by aiming to enhance the capabilities of the
poor. Poverty reduction efforts focus on reducing
inequality, promoting economic opportunities and
security for the poor, fostering their health and
education, and empowering people living in poverty.
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Moreover, within the capability approach to poverty
alleviation, how these efforts take place is also
important,4 including developing the agency of the
poor by nourishing participatory and people-centred
approaches, promoting partnerships, and supporting
sustainable, differentiated (characteristics of poverty
and appropriate policy responses differ among different
groups of the poor) and dynamic approaches.
What, then, is the impact of ICTs on poverty alleviation?
The general impact of ICTs on development is now
acknowledged. They provide access and means to
exploit information and create knowledge. They are
helping accelerate productivity gains and access to
health information or educational services, and are
modifying the way people learn and interact, and
exchange and voice their interests. The question today
is, how are ICTs expanding the capabilities of the poor?
How can ICTs support poverty reduction efforts such
as those related to the Millennium Development Goals
or national poverty reduction strategies?
ICTs have the potential to contribute to poverty
reduction, by:5
(1)

Supporting general growth and development
processes, such as increased productivity or
improved labour utilization;

  (QKDQFLQJHIÀFLHQFLHVLQVSHFLÀFVHFWRUVVXFKDV
rural livelihoods or infrastructure;
  &RPSOHPHQWLQJVSHFLÀFSURSRRUDFWLYLWLHVVXFK
as supporting rural health extension programmes
or micro-credit activities;

(4)

Directly enhancing poor livelihoods; and

(5)

Helping address barriers to poverty reduction,
such as corruption or natural vulnerabilities.

7KH ÀUVW WZR GLPHQVLRQV UHIHU WR WKH JHQHUDO
contribution that ICTs can make to general economic
growth and social development, but it should be noted
WKDW ´LQ VRPH FDVHV WKH SRRU EHQHÀW SURSRUWLRQDOO\
less than the non poor” (OECD, 2005). The last
WKUHHGLPHQVLRQVKRZHYHUVSHFLÀFDOO\GHDOZLWKSRRU
livelihoods (UNDP APDIP, 2005).
Governments have built up and put in place ICT
strategies for development (ICT4D), which have
focused on creating an enabling environment for the
broad uptake of ICTs. But for ICTs to also accrue for
SRYHUW\ UHGXFWLRQ PRUH VSHFLÀF DFWLRQV DUH QHHGHG
7KHVHVSHFLÀFHIIRUWVGLUHFWHGDWHQVXULQJWKDWSHRSOH
OLYLQJ LQ SRYHUW\ FDQ DOVR EHQHÀW IURP ,&7V DQG DW
ensuring that ICTs help reduce poverty are recognized
as ICTs for poverty reduction (ICT4P) (IDRC,
2003). Within these efforts there are ICT policies
and programmes aimed at groups of people living in
poverty, such as rural communities, disabled people and
women, which are known as pro-poor ICT policies
and programmes (see box 3.3 for an outline of these
concepts). While the borderlines dividing these three
categories are blurred, it is important to point out that
not all ICTs for development efforts address the needs
of people living in poverty.
Developing a common understanding of what poverty
DQGSURSRRU,&7VPHDQLVDÀUVWVWHSWRZDUGVDOOHYLDWLQJ
poverty. Then, it is necessary to be familiar with which
are best practices in pro-poor ICT approaches.

Box 3.3
ICT4D, ICT4P and pro-poor ICT policies and programmes
ICT4D: Harnessing ICTs for economic growth and broad development.
Example: Policies to develop ICT infrastructure.
L

ICT4P: 0RUHIRFXVHGHIIRUWVWREULQJ,&7DFFHVVDQGLWVEHQH¿WVWRSRRUFRPPXQLWLHV Pro-poor ICTs) and using ICTs in ways which
support poverty reduction.
Example: A programme that uses ICTs to share knowledge on poverty issues, such as an Internet website providing health professionals
with valuable information on local epidemics.
L

Pro-poor ICT policies and programmes: Those ICT policies and programmes aimed at people living in poverty (rural
communities, marginalized groups etc.).
Example: Policies or programmes providing affordable ICT access, the necessary skills and relevant content to women living in
poor communities.
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C.

Current thinking and realities
regarding pro-poor ICTs

This section presents the current thinking on ICTs
for poverty reduction based on a review of the
existing literature and case examples. This review is
complemented by a discussion of best practices in two
areas of major concern for reducing poverty, namely
gender and rural development, in order to offer more
insights regarding the impact and experience of
pro-poor ICT interventions and to test some of the
theoretical thinking.

ICTs as a tool for poverty reduction
Literature and policy strategies identify ICTs as a tool
for poverty reduction, rather than an end in itself.
ICTs have the capability to make poverty reduction
DFWLYLWLHVPRUHHIÀFLHQW)RUH[DPSOHE\FROOHFWLQJDQG
processing information in rural areas, health extension
programmes can better assess and monitor health, and
thus take the appropriate actions. The goal is to reduce
morbidity and mortality, and to make citizens healthier
through basic health education rather than having
well equipped extension workers. Governments are
responsible for fostering growth, reducing inequalities
and providing security in the best way possible, and
ICTs are a tool and strategy but not the objective.

ICTs are necessary but insufﬁcient for
poverty alleviation
To extend the capabilities of the poor and to ensure
WKDW WKH\ FDQ EHQHÀW IURP ,&7V RWKHU FRQGLWLRQV
are also needed. UNDP APDIP (2005) points to
conditions that are needed both at the government
level and at the level of programme implementers.
Some of these conditions include the existence of
an enabling environment, political will, and ICT and
other basic infrastructure, as well as management and
technical skills.

Pro-poor ICT efforts must be embedded in
poverty reduction initiatives
If ICTs are to be a tool for development and poverty
reduction, ICT strategies must be consistent with
poverty reduction strategies. Pro-poor ICT policies
make more sense if they are part of a national Poverty
Reduction Strategy Paper (PRSP) or other national
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GHYHORSPHQWVWUDWHJLHVZKLFKUHÁHFWWKHFRPPLWPHQW
that a national Government makes to reduce poverty. A
PRSP, a concept promoted by the World Bank and the
International Monetary Fund, is a long-term national
strategy developed through broad consultation, which
provides guidance to Governments and donors on a
country’s priorities for poverty reduction. Chapter 2
shows the case of The Gambia, whose national ICT
strategy supports the objectives of its national PRSP.
The UN system, as a major player in poverty reduction
efforts, may also consider incorporating ICTs into its
national assessments (Common Country Assessment
(CCA)) and strategies (United Nations Development
Assistance Framework (UNDAF)).
Mainstreaming ICTs into development and poverty
reduction policies means looking at how ICTs can help
achieve agreed poverty reduction objectives: how they
can assist with the achievement of secondary education
objectives, how they can support primary health care
or the control of key infectious diseases, how they can
help with the development of key economic sectors,
how they can facilitate national governance, and so
forth.
The World Bank, as part of its support to governments
in putting in place PRSPs, has developed a number of
suggestions about how ICTs should be incorporated
into PRSPs, including promoting access to ICTs by
reducing supply and demand constraints, incorporating
ICTs into the broader governance reform agenda,
prioritizing, and monitoring and evaluating in order to
understand ICTs’ impact on poverty reduction (World
Bank PRSP Sourcebook, chapter 24).
However, in practical terms, it is not so straightforward
to include ICTs in national poverty reduction
strategies. For instance, the United Nations system’s
national assessments and strategies (CCA/UNDAF)
have concentrated on social and humanitarian issues
and their economic content, and the inclusion of ICT
considerations has been limited, partly because of the
excessively modest contribution of the United Nations
entities with limited country-level presence, such as
DESA, UNCTAD and the regional commissions
(United Nations, 2004, para. 88).
Moreover, PRSPs’ effectiveness in reducing poverty
is still questioned. While PRSPs may have promoted
improved policy processes, there are still practical
issues – for example, the extent of participation,
ownership, timing and resources provided – and
substantive concerns (for instance, about the impact
of the extended conditionality and the underlying
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macroeconomic framework). There are also more
fundamental questions about the actual ownership
of donor-driven processes and the effectiveness of
participatory processes in committing Governments
WRHIÀFLHQWSRYHUW\UHGXFWLRQSROLFLHV %RRWK 

ICT-related interventions should be based
on poverty reduction principles
“ICT enthusiasts … must ensure that povertyreduction good practice is incorporated into any
ICT initiative” (OECD, 2005, p. 14) Good practice
includes developing a comprehensive approach,
SURPRWLQJ WKH SDUWLFLSDWLRQ RI  EHQHÀFLDULHV PDNLQJ
sure that the programme or policy is relevant to the
local context, and guaranteeing the accountability of
policymakers, donors and programme implementers.
Multidisciplinary approaches involving different actors
have the advantage of providing further resources and
strength to the ICT policy or programme. Involving
EHQHÀFLDULHV LQ WKH GHVLJQ LPSOHPHQWDWLRQ DQG
evaluation of ICT programmes can yield increased and
sustainable results. Adapting good ICT programmes to
the local context, needs and resources available is a way
to help increase the impact and sustainability of the
programme. And only when donors, Governments,
WKH SULYDWH VHFWRU DQG QRQSURÀW RUJDQL]DWLRQV DUH
DFFRXQWDEOH WR WKH EHQHÀFLDULHV IRU WKH SROLFLHV DQG
programmes they adhere to and implement (or not),
will there be long-lasting results.
ICTs will not by themselves turn bad development into
good development, but can reinforce good development
practices (Harris, 2004). For example, establishing
an online forum will not necessarily reinforce
communications among different stakeholders, and
hence development, if there is no interest in open
dialogue.

Addressing sustainability: A major concern
7KHÀQDQFLDOWHFKQLFDOLQVWLWXWLRQDODQGVRFLRFXOWXUDO
sustainability of ICT programmes continues to be
a major concern in the design of ICT policies and
programmes and their impact on poverty alleviation.
Financial sustainability concerns require that there be
D IRFXV RQ VHOIÀQDQFLQJ SURJUDPPHV VR DV WR QRW
distort competition, and in the hope that it will bring
EHWWHUVHUYLFHV+RZHYHUWKHVHOIÀQDQFLQJREMHFWLYHV
clash with the very low income that poor communities
have, in particular, for infrastructural programmes that
require large investments. The fast pace of change

in ICTs requires continuous investments to upgrade
HTXLSPHQW DQG VNLOOV LQ RUGHU WR FRQWLQXH WR EHQHÀW
from them. Culturally, the demands of working in
SDUWQHUVKLS DQG LQYROYLQJ EHQHÀFLDULHV DV ZHOO DV WKH
competing objectives of donors, policymakers and
other stakeholders also endanger the sustainability of
ICT policies and programmes.
Governments and donors tend to promote ICT
programmes that will ultimately be able to continue
ZLWKRXW H[WHUQDO ÀQDQFLDO RU VWDIÀQJ VXSSRUW8 And
while the design, implementation and evaluation of
policies and programmes should take into account
programme sustainability, this should not jeopardize
the primary objective of reducing poverty, by for
example asking for fees that the poor cannot afford.
Innovative approaches, such as sharing connection
costs or providing multiple services, are often required
LQRUGHUWRHQVXUHÀQDQFLDOVXVWDLQDELOLW\DQGDOVRWKDW
WKHSRRUHUEHQHÀWIURPWKH,&7SURJUDPPH
The choice of technology and software is crucial for
the technical sustainability of ICT programmes. The
use of low-cost, simple and traditional technologies is
often recommended (World Bank, 2002; Gerster and
Zimmermann, 2005), one reason for this being its
advantages in building capacities, as well as the use of
free and open source software (FOSS) since it allows
the adaptation of the software to future needs and
does not require an onerous upgrade of software or
hardware (UNCTAD, 2003).
Different initiatives,9 such as the Indian Simputer, the
Jhai PC,10 the $100 laptop supported by MIT Lab11 and
the Brazilian PC Conectado,12 are developing or making
available low-cost (even free13 FRPSXWHUV$WÀUVWVLJKW
these programmes appeal to pro-poor ICT efforts to
offer affordable computers to poor people. However,
a closer look shows that each model has substantially
different objectives and strategies – from making
computers commercially available to wholesaling them
only to Governments for their use by schoolchildren,
and from designing low-cost and durable hardware to
providing incentives such as tax-free computers – and,
therefore, the initiatives may achieve different results.
From a poverty alleviation perspective, the success of
any of these schemes should be judged on the extent
to which the production efforts are accompanied by
complementary efforts aimed at making them available,
affordable and meaningful to the poorest people. Cheap
FRPSXWHUVDORQHZLOOQRWEHQHÀWWKHSRRU&RPSXWHUV
may not necessarily reach the poor and, without further
support (to ensure that the necessary IT, reading or
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language skills, relevant content and access to the
Internet and electricity are available), they may not
enhance the capabilities of a poor community.

ICT programmes be replicated in other areas? What
actions and policies can support the scaling up of ICT
programmes for the poor?

The Pro-poor ICTs Framework (see section E)
can help assess the extent to which a particular lowcost computer initiative may be supporting poverty
reduction by pointing to major questions, including the
IROORZLQJ :KR ZLOO EHQHÀW" :KR ZLOO UHWDLQ FRQWURO
(i.e. regarding hardware/software development)? Who
will provide training and support? How will it affect
current power structures? How will it impact on the
local ICT (both manufacturing and services) sector?

Gerster and Zimmermann (2005) provide four basic
recommendations for scaling up ICT programmes:

Different technologies contribute differently
to poverty reduction
Different technologies have different characteristics
and thus have different impacts on the poor. The impact
that radio or television, for example, have on the poor
is unlike that of the Internet. While radio and television
are mostly one-way communication tools, the Internet
allows for two-way, synchronous and asynchronous,
interaction managed by the user. On the other hand,
LOOLWHUDWHSHRSOHPD\EHWWHUEHQHÀWIURPPRELOHVUDGLR
or TV educational programmes than from access to
the Internet. For example, mobile phones have allowed
telephone access for smaller entrepreneurs in Africa
and are proving to be a valuable business tool.14
0RUH VLJQLÀFDQW LV KRZ LQQRYDWLYH SURSRRU ,&7
approaches are maximizing the impact of different
technologies by combining them (Mathison, 2005;
Girard, 2005). In low-income countries, as more
people have access to radio than to computers, local
development programmes aiming at serving rural
information needs, such as the Kothmale Community
Radio Internet Project in Sri Lanka,15 use the Internet to
search for information and the radio to disseminate it.
In this project, listeners can send questions to the radio
(i.e. via the post or telephone), and the radio station
team looks for the answers on the Internet, translates
them into the local language and broadcasts them.

Expand impact by scaling up thriving propoor ICT projects
There is now some experience of pro-poor ICT
programmes at the micro level, and an increased
LQWHUHVWLQÀQGLQJZD\VWRPXOWLSO\DQGVFDOHXSJRRG
practices and amplify the impact that successful pilot
projects have in alleviating poverty. How can successful

1. The promotion of an enabling ICT policy
environment;
2. High priority assigned to ICTs for poverty
reduction;
3. Appropriate technology choices; and
4. Mobilization of additional public and private
resources.

Support needed at all levels
If ICTs are to contribute to poverty alleviation, action
is needed at different levels. Governments are expected
to provide the enabling environment for the uptake and
use of ICTs by, inter alia, putting in place the necessary
mechanisms to ensure that ICT infrastructure reaches
the poor communities; the private sector is expected
to contribute to the deployment of infrastructure
as well as the provision of services; and civil society
is expected to manage programmes, advocate, and
promote grass-roots knowledge. Given the large costs
involved, donor Governments also have a role in
VXSSRUWLQJ,&7SURJUDPPHVWKDWEHQHÀWWKHSRRUDQG
in mainstreaming ICTs in their donor strategies.
In this regard, multi-stakeholder partnerships involving
civil society, the private sector and Governments are
seen as fundamental in being able to respond to the
need for resources and the complexity of tasks (Gerster
and Zimmermann, 2005).

Policies and programmes must be contextspeciﬁc
The effectiveness and the sustainability of pro-poor
ICT initiatives depend on their being able to consider
and adapt to the sociocultural, legal, political and
HFRQRPLFFRQWH[W2QHVL]HÀWVDOODSSURDFKHVIRUWKH
uptake and use of ICTs run the danger of not being
adapted to the reality of the poor and not serving
their needs. Pro-poor ICT approaches have to be
linked to the local context. A review by the Overseas
Development Institute (Chapman and Slaymaker,
2002) of ICTs in rural development stresses the need
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IRUÁH[LEOHDQGGHFHQWUDOL]HGPRGHOVIRUXVLQJ,&7V
As a study (Gov3, 2005) of government schemes to
increase adoption of home computers shows, simply
transferring an approach from one country to another
does not guarantee immediate success.

Focused research on pro-poor ICTs is
essential
Qualitative and quantitative research on the impact of
ICTs for poverty reduction, and on which pro-poor
ICT policies and programmes are most effective, help
policymakers, donors and civil society in their decisions.
Case studies have shown how ICT programmes work
for the poor. Some macro analyses reveal the status of
WKHGLJLWDOGLYLGH+RZHYHUWKHUHLVLQVXIÀFLHQWUHVHDUFK
focused on pro-poor ICTs. More information is
needed in order to understand how to scale up ICT
programmes, what is the impact of ICTs on the lives
of the poor, and what are the negative externalities that
ICT4D initiatives may have on the poor. For a deeper
and more thorough analysis, it is necessary to have
empirical studies on the relationship between ICTs and
poverty; to have information and research disaggregated
by gender, rural/urban and other poor communities as
well as by different types of technologies; to study the
micro and macro impacts; and to examine the links and
integration of ICT strategies with poverty reduction
strategies.17
So far, we have discussed current views on pro-poor
ICTs from a general perspective. However, the poor are
a broad category. The following section will therefore
provide further insights regarding how ICTs can
enhance the capabilities of two categories of people
living in poverty: the rural poor and poor women.

1. ICTs beneﬁting the rural poor
Most of the poor live in rural areas,18 which are areas
the least likely to enjoy access to ICTs. For instance, in
2002, 97 per cent of Internet users in Indonesia and 90
per cent in the Philippines lived in urban areas.19 The
QHZHU,&7VDUULYHÀUVWLQWKHPDLQFLWLHVDQGRIWHQQHYHU
get to rural areas,20 thus creating a tension between the
opportunity to integrate citizens into global society
which is offered by ICTs and the threat of exclusion
through the strengthening of the hegemony of the
elite and widening of the urban–rural divide21.
Although a couple of pages cannot do justice to the
existing knowledge about ICTs for rural development,

the next paragraphs highlight various attempts to
bridge the rural digital divide and current thinking in
WKLVÀHOG
Populations living in rural areas particularly suffer from
VWUXFWXUDOLQIUDVWUXFWXUHGHÀFLHQFLHVZKLFKFRQGLWLRQ
their access to ICTs. National Governments have been
undertaking during the last decade a plethora of efforts
to create an enabling environment and a competitive
telecommunications sector, including the privatization
of the incumbent telecommunications agency, the
liberalization of the market and the creation of an
independent regulator. Additionally, since it is clear that
market mechanisms alone will not provide affordable
universal access22 (see Spence, 2005; OECD, 2004b),
Governments have established different universal
DFFHVVPHFKDQLVPVWRHQVXUHWKDWQRQSURÀWDEOHDUHDV
are also served. Regulation for universal access is yet
to provide positive and wide-reaching results in many
countries23 for a variety of reasons: several countries
are still in the process of fully adopting regulatory
measures; implementation has been feeble, particularly
because of weak institutions; and over-regulation is
SUHYHQWLQJ DOWHUQDWLYH ÁH[LEOH RSWLRQV VXFK DV 9R,3
and radio bands for community radio (Spence, 2005)
IURP RSHUDWLQJ HIÀFLHQWO\ $V WHOHFRPPXQLFDWLRQV
LQIUDVWUXFWXUHZLOOJHQHUDOO\EHQHÀWWKHEHWWHURII ÀUVW
ensuring that it also services the poor requires continued
and progressive efforts, in terms of policy, regulation
and implementation, to provide increased access, at
affordable rates, to existing and newer technologies.
For the provision of universal access, one of the
approaches receiving most attention is the so-called
competitive bidding for Universal Access funds,24
whereby operators bid to service rural zones and are
compensated for doing so. This approach, already
successful, in terms of meeting universal access targets,
in several Latin American countries25 and currently
being tested in Uganda, supports a competitive
telecommunications sector while at the same time
HQVXULQJ WKDW XQSURÀWDEOH DUHDV DUH DOVR FRQQHFWHG
However, its implementation requires a strong
institution able to administer the fund independently,
with the knowledge necessary for designing the
auction and identifying less attractive regions in order
to bundle them with more attractive ones, as well as
able to monitor and evaluate the services delivered,
and take the necessary measures if the obligations are
QRWIXOÀOOHG
General recommendations to develop ICT
infrastructure for poverty reduction include taking
a rural-client approach that focuses on the needs of
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rural communities, providing the necessary space
for initiative to take place through decentralization,
and encouraging experimentation with different
mechanisms (ODI, 2002).
The other major instruments to provide universal
access to ICTs are public access models such as
telecentres or mobile access points. These instruments,
developed by private entrepreneurs and by not-forSURÀW SOD\HUV H[LVW LQ D P\ULDG RI  IRUPV IURP QHZ
IRUSURÀW WHOHFHQWUHV WR WKH LQWHJUDWLRQ RI  ,&7V LQ
existing community centres/programmes or the
creation of a computer laboratory in a school), and
they offer different types of services (communication,
information, education and community development)
to different extents. The advantage of public access
models lies in their ability to bring ICTs to a larger
number of users, but it is important to note their
different approaches and impact on poverty reduction.
Models range from private to community-owned
telecentres: at one extreme, private entrepreneurship
PRGHOV DUH SURPRWHG IRU HQFRXUDJLQJ ÀQDQFLDOO\
sustainable projects through natural selection (Schware,
2003); at the other extreme, community-based networks
´SRWHQWLDOO\ >RIIHU@ VLJQLÀFDQWO\ ODUJHU EHQHÀWV
especially in a development context” (Ó Siochrú and
Girard, 2005, p. 12) as they mobilize resources, require
a lower return on investment, any surplus is reinvested
in the programme, their services and applications
are based on needs, and they contribute to further
development activities (Ó Siochrú and Girard, 2005).
If telecentres are to be catalysts for poverty reduction
they need to be used by and serve the needs of those
living in poverty, including rural populations, women or
illiterate citizens. A study of telecentres27LQÀYH$IULFDQ
countries28 (Etta and Parvyn-Wamahiu, 2003) showed
that users only represented a small percentage of the
population and that there were disadvantages based on
age, gender, education, literacy levels and socioeconomic
levels. The barriers to using the telecentres included
the following: the high cost of services, particularly
important for women, the unemployed, students
and poor community members; inadequate physical
facilities with no privacy; poor management of the
telecentre, including lack of trained staff; limited
opening hours; inappropriate location, which increases
safety concerns and transport costs; poor publicity
for the telecentres and the services offered; and the
perception that telecentres are places for the educated,
given that most Internet content available is in English.
More importantly, telecentres were mainly used for
social purposes (communication and entertainment),
professional and economic purposes being of
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secondary importance. In this regard, if the objective
is to bring the information economy to the rural
communities, it will be worth considering where access
to ICTs should be provided (for example, an existing
agricultural information centre may be a more suitable
option than the creation of a separate centre).
Thus, the notion that telecentres are reducing poverty is
a misconception. Telecentres, and other ICT initiatives,
can contribute to poverty reduction when accompanied
by poverty alleviation efforts that open the telecentre
to the poor, supply them with relevant and accessible
content, provide additional support (such as ICT
skills training) and ensure that the telecentre is well
managed, maintained and sustainable. The expansion
of ICTs through existing development initiatives and
structures, such as the Grameen mobile phone scheme
in Bangladesh, where local women earn an income
from renting mobile phone services (Chapman et al.,
2003, p. 19), is facilitating their uptake as well as more
directly serving poverty reduction objectives by, inter
alia, providing women with a job opportunity.
The poverty dimension should be included in the
design and evaluation of telecentres and other ICT
programmes. Are the poor using the telecentre? If so,
for what purposes? How is it changing their livelihoods?
:KDW FRXOG EH GRQH WR HQVXUH WKDW WKH SRRU EHQHÀW
from the programme? Issues such as the location of
the telecentre, who manages it, community ownership,
opening hours, cost of services, and the content and
format of material available have a direct impact on who
FDQEHQHÀWIURPWKHWHOHFHQWUH0RUHRYHUSHUFHSWLRQV
and awareness are also important. Often telecentres
are perceived as being relevant only to educated
men. Evaluating29 these aspects and introducing
simple measures can make a considerable difference:
allocating special times for women, employing female
staff, having longer opening hours, having different
types of materials, and, more importantly, materials of
direct relevance to poor communities, and providing
basic ICT literacy training increase the participation of
the poor and the impact that ICT programmes have on
alleviating poverty.
As mentioned earlier, scaling up good practices and
successfully working at the meso level (that is, being able
WRHIÀFLHQWO\ZRUNZLWKRWKHURUJDQL]DWLRQVEHWZHHQWKH
micro and macro environments) expand the positive
contribution of ICTs to reducing poverty and reduce
inequality by increasing the opportunities to access and
use ICTs. For instance, a study of information services
LQ &KLQD IRXQG WKDW LW ZDV ´GLIÀFXOW IRU LQIRUPDWLRQ
services to produce large-scale effects because of
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Box 3.4
The TIC Bolivia Country Programme (www.ticbolivia.net)
The TIC Bolivia Country Programme supported by the International Institute for Communication and Development (IICD) aims at helping
local communities develop sector-wide ICT strategies, design and implement projects, and improve their ICT skills and knowledge. The
SURJUDPPHFRPSULVHV¿IWHHQSURMHFWVLQWKUHHVHFWRUV DJULFXOWXUHDQGUXUDOGHYHORSPHQWHGXFDWLRQDQGJRYHUQDQFH FDUULHGRXWE\SDUWQHU
organizations. These implementing partners also collaborate with each other to share what they have learned and build an enabling environment for ICTs in Bolivia, without which the projects could not succeed. The main forum for this sharing of experiences is Red TICBolivia,
a national ICT network. Through this platform, partners raise awareness about the relevance of ICTs for the country’s development, lobby
ministries about the importance of considering ICTs in their sector policies, and search for practical and affordable connectivity solutions in
rural areas. The partners often undertake evaluation and training together in order to learn from each other’s experiences.
The programme activities in the agricultural sector provide access to ICTs and agricultural information and help the Ministry of Agriculture
develop and implement an ICT strategy for the agricultural sector. A users’ questionnaire reveals that 58 per cent of respondents experienced
a direct positive economic impact, mainly because better access to market price information had improved their negotiation position and also
EHFDXVHLWKDGLQFUHDVHGWKHHI¿FLHQF\RIWKHLUSURGXFWLRQPHWKRGV

Source: IICD (2005).

limited organisation among farmers” (Yongling, 2004).
A recent review of an ICT programme in Bolivia (see
box 3.4) working at the meso level and mainly in rural
DUHDVÀQGVWKDWEXLOGLQJLQVWLWXWLRQDODQG,&7FDSDFLWLHV
that is complementing technical training with the
development of management skills, is essential, and
that involving end users early and often is necessary
in order to ensure that the project meets the needs of
WKHEHQHÀFLDULHVDQGWRHQDEOHWKHPWRWDNHRZQHUVKLS
Also, the review suggests that strategic alliances be
cultivated with other organizations in order to pool
resources (and, for example, share satellite services
costs); that there be more effective lobbying and
learning from each other; that there be engagement
with policymakers and that elements of the projects
(such as negotiating the expansion of telecentres and
ICT training) be embedded at the regional and national
levels to support long-lasting results and scale up good
practice.
Some of the main challenges that the ICT Bolivia
programme still faces, and which those developing
pro-poor ICT programmes may take into account,
are the following: reaching target groups (that is, the
poorest communities and women), working with less
experienced local partner organizations and managing
WKH GLIÀFXOWLHV RI  ZRUNLQJ LQ D PXOWLVWDNHKROGHU
environment. Moreover, the programme constantly has
WRÀQGDQGUHWDLQTXDOLÀHGVWDII DQGDGGUHVVÀQDQFLDO
sustainability.
This chapter will now discuss how ICTs can enhance
the capabilities of women and men, and how women
DQGJLUOVFRQWLQXHWREHQHÀWOHVV,WZLOODOVRSURYLGHDQ
overview of best practices to ensure that ICT policies
and programmes include a gender perspective.

2. Women, gender and ICTs
:RPHQDUHDFHQWUDOÀJXUHLQSRYHUW\DQGLWVDOOHYLDWLRQ
Among poor people women are in the majority. But
women are also one of the main actors in poverty
reduction – empowering women means providing
opportunities for them, and also their children and
families. And because ´ZRPHQ DUH QRW OLNHO\ WR EHQHÀW
equitably from such [ICT] projects unless special efforts are made
to (i) identify their situation and needs and (ii) take effective
action to incorporate their participation” (Hafkin, 2002a),
this section is devoted to reviewing the impact of
ICT policies and programmes on women and poverty
reduction.
ICTs can be a tool for the empowerment of women
and gender equality. Women in post-war Sierra
Leone are using the radio (see box 3.5) to express
WKHLU QHHGV DQG FROOHFWLYHO\ ÀQG VROXWLRQV WR WKHLU
problems. Through this medium, these women have
been trained and sensitized regarding HIV/AIDS and
have received support in establishing market centres
(Wambui, 2005). ICTs are also offering women new
working opportunities, enabling them to become small
business owners or work in ICT-enabled services.30 In
education, new ICTs allow the adaptation of learning
processes and contents to the needs of women.
However, the information society poses challenges
as well as opportunities for women that are different
from those for men, based on their different roles and
positions in the family and society (UNCTAD, 2002).
2IWHQ ZRPHQ FRQWLQXH WR EHQHÀW OHVV WKDQ PHQ
from ICTs. Women have less access to technologies,
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Box 3.5
Development through Radio in Sierra Leone
In accordance with best practices in southern Africa, the Development through Radio (DTR) project in Sierra Leone uses radios to voice the
needs of poor women with no access to community radio. It is run for and by women and the Forum of Conscience (FOC), a human rights
NGO, is the facilitator of the project. Women meet to discuss education, health issues, entrepreneurship and democratization, as well as
inputs to the Truth and Reconciliation Commission. The issues are determined, examined and agreed upon by the communities. The discussions are audio/video-taped and sent to the FOC’s DTR coordinator, who writes a synopsis and contacts relevant policymakers and NGOs
IRUUHVSRQVHVWRWKHVSHFL¿FLVVXHVUDLVHG7KHWDSHGGLVFXVVLRQVDQGUHVSRQVHVDUHVHQWWRFRPPHUFLDOFRPPXQLW\UDGLRVWDWLRQVZKLFK
edit and broadcast them at a discount price thanks to the support of Radio Netherlands.
ICT infrastructure in Sierra Leone is in dire need of reform. Internet cafes and mobile telephones, present in Freetown, have yet to arrive in
UXUDODUHDV0RUHRYHU,QWHUQHWFRQQHFWLRQLVVORZH[SHQVLYHDQGKLQGHUHGE\SRZHUFXWV)2&KDVFRPSXWHUVLQDOOLWVRI¿FHVEXWVXIIHUV
from a lack of Internet access and frequent power cuts. Nevertheless, Reuters Digital Vision Programme has supported the digitization of
the audio and video recordings as well as the development of a dedicated website (www.dtronline.org), undertaken in the United States in
consultation with FOC, for further dissemination. Regarding radio technologies, annual licences for single-channel radio stations cost $2,000,
an exceedingly large sum for poor communities in Sierra Leone to be able to afford.

Sources: Wambui (2005), World Bank (2005); Government of Sierra Leone (2005); Caulker (2006); US Department of State (2003).

Box 3.6
Gender and FOSS
Only 2 per cent of FOSS developers are women, compared with an average 25 per cent in the software development industry. Consequently,
WKHVRIWZDUHGHYHORSHGPD\QRWVDWLVI\ZRPHQ¶VVSHFL¿FQHHGV
The factors that exclude women from participating in the FOSS community are underwritten by a culture dynamic, which views technology
DVDQDXWRQRPRXV¿HOGVHSDUDWHIURPSHRSOH
L

Women are actively (if unconsciously) excluded because of the importance given to individual agency.

L

Women are treated either as strangers or are assumed to be male and thus made invisible.

L

L

L

8VLQJDQGGHYHORSLQJ)266UHTXLUHVOHQJWK\OHDUQLQJWLPHDQGORQJKRXUVRIZRUNDQGZRPHQIDFHGLI¿FXOWLHVLQGHYRWLQJDODUJH
amount of unwaged time to learning and developing and tend to engage later in their lives with computers.
FOSS rewards the production of code, and associated skills, rather than software; and thus attributes a lower value to activities in
which women often engage, such as interface design or documentation.
$JJUHVVLYHWDONDFFHSWHGLQ)266SURMHFWVDVDZD\WRGHYHORSUHSXWDWLRQLVRIISXWWLQJIRUQHZFRPHUVH[DFHUEDWLQJWKHFRQ¿GHQFH
GLI¿FXOWLHVZRPHQWHQGWRKDYHDVDUHVXOWRIORZHUOHYHOVRISUHYLRXVFRPSXWHUH[SHULHQFH

How can Governments promote increased participation of women in FOSS projects? The following possibilities exist:
L

Providing tangible resources to help women devote time to software development activities;

L

Fostering the participation of girls in FOSS at an early stage;

L

L

L

1

Supporting existing efforts in the FOSS community to increase female participation, such as specialized FOSS user and development
communities for women (i.e. LinuxChix, Debianwomen and Ubuntuwomen);1
(QFRXUDJLQJDJUHDWHUYDULHW\RIZRUNLQJPHWKRGVLQWKHSURGXFWLRQRIVRIWZDUHLQFOXGLQJWKURXJKWKHPRGL¿FDWLRQRISURFXUHPHQW
criteria;
Creating a greater understanding, including among leaders, of women’s contribution to technology.
www.linuxchix.org, www.debianwomen.org, https://wiki.ubuntu.com/UbuntuWomen

Source: Cinco (2006); FLOSSPOLS (2006).
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especially the newer technologies; they use ICTs less
often, spend less time and engage in less diverse uses;
and they are less likely to work in the ICT sector,
particularly in higher positions (Huyer et al., 2005).
For example, in Viet Nam, women represent 25 per
cent of the software workforce, and their work is
concentrated in execution tasks, while men concentrate
in conception tasks, with a related pay differential
(Le Anh Phanm Lobb31). Even in the development
of free and open source software (FOSS), which is
considered more appropriate for poverty reduction
efforts,32 the unequal participation of women is
QRWRULRXV VHHER[ 
A recent and extensive study on women in the
information society (Huyer et al., 2005) shows that “the
gender [digital] divide is large and widespread … and is
more pronounced in developing economies – although
there are some exceptions” such as the Philippines,
Mongolia and Thailand, where female Internet use
exceeds male use. It also argues that the gender digital
GLYLGHLVVSHFLÀFWRWKHFRQWH[W)RUH[DPSOHLWH[SODLQV
the prominent female Internet use in the Philippines
by the fact that English is the working language,
Internet content thus being accessible, and that women
participate actively in economic and political life.
Moreover, the gender digital divide is not necessarily
linked to the overall divide. For instance, the proportion
of female Internet users does not necessarily expand
with increased Internet penetration. As chart 3.1
shows, the proportion of female Internet users varies
enormously even in countries with similar Internet
penetration rates. For example, the proportion of
female users (40 per cent) in the Netherlands is identical
to that for Brazil or Mexico despite the fact that the

Chart 3.1
Relationship between Internet
penetration and proportion of female
Internet users

Source: Huyer et al. (2005, p. 144) based on ITU, World
Telecommunications Indicators 2004, and selected national
sources.

overall penetration in the Netherlands approaches
SHUFHQWZKHUHDVLQ%UD]LODQG0H[LFRLWLVOHVVWKDQ
5 per cent (Huyer et al., 2005).
The barriers that women have to confront in order to
participate in the information society are well known:
women have lower levels of education and ICT literacy;
sociocultural norms hamper their access to and use of
,&7VWKH\KDYHOHVVDFFHVVWRWHFKQRORJLHVDQGÀQDQFH
and the content available, including through media,
is less relevant to women (UNCTAD, 2002; Hafkin,
2002b).
How these barriers can be dealt with depends on
different world views and approaches to women
and technology, which range from considering
technology inherently neutral (women in technology)
to viewing technology as part of the masculine
project of domination and control of women (ecofeminist approach) through understanding the role of
technology as cultural processes that can be negotiated
and transformed (gendered approach). For a summary
of the different approaches to women and technology,
see box 3.7.
Because of its appropriateness to the capabilities
approach for poverty alleviation, and in consonance
with current discourses,33 this chapter focuses on the
gender approach and on how ICTs can expand the
capabilities of poor women and girls. “Engendering ICTs
is the process of identifying and removing gender
disparities in the access to and use of ICTs, as well as
of adapting ICTs to the special needs, constraints, and
opportunities of women” (World Bank Gender ICT
Toolkit34).
The roles of men and women roles and their
relationships are socially embedded and institutionally
constructed. Moreover, women, depending on
their education, class, ethnicity, age or race, use and
EHQHÀWGLIIHUHQWO\IURP,&7V7KXV,&7SROLFLHVDQG
SURJUDPPHVVKRXOGEHVSHFLÀFWRWKHWDUJHWHGZRPHQ
DQGPHQDQGDGDSWHGWRWKHVSHFLÀFFRQWH[WRI WKHLU
roles and relationships. How can ICTs help women and
girls living in poverty generate income or have better
access to health in their particular context?
Efforts to reduce gender inequality in ICTs include
the implementation of special programmes targeted
at women and girls, and the mainstreaming of gender
in overall policies and programmes. Mainstreaming
gender in ICTs means doing a gender analysis and
including a gender perspective across ICT policies
and programmes. So far, “the vast majority of ICT
applications that address gender are women-only
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Box 3.7
Different views on women and technology
L
L

L
L

L

Women in technology: Technology is inherently neutral.
Marxism: Women’s exclusion from technology due to the gender division of labour and the historical and cultural view of technology
DVPDVFXOLQH7HFKQRORJ\UHÀHFWVPDOHSRZHUDVZHOODVFDSLWDOLVWGRPLQDWLRQ
Eco-feminism: Technology as part of the male project of domination and control of women.
Third-world perspective: Challenges Western systems of knowledge and technology as these colonize and displace local knowledge
and experience.
Gender ICTs: Technology as cultural processes, which can be negotiated and transformed. Technology is neither inherently neutral
nor masculine.

Source: Wood (2000).

projects” (Chamberlain, 2002, p. 12). Moreover, there is
a difference between practical programmes that focus
on providing women with further access to ICTs and
more strategic programmes that use ICTs to empower
women and change the roles and relationships of
men and women. ICT activities for women have been
most effective in addressing poverty issues “when
they go beyond issues of access and infrastructure to
consider the larger social context and power relations”
(Gurumurthy, 2004), an example of this being the
Development through Radio programme in Sierra
Leone, where women are provided not only with access
to radio but more importantly with a tool to make their
voices heard.
35

ICT policies are not gender-neutral. They impact
(albeit to various degrees) on women and men
differently. Gender issues include issues affecting
DFFHVVWRDQGXVHRI ,&7VDQGVSHFLÀFJHQGHULVVXHV
in ICT policy, such as the extent to which a proposed
telecommunications
modernization
provides
infrastructure that is affordable for most women. For
an elaboration of gender issues in ICT policy, based on
the work of Jorge (2000), see annex 1.
The third meeting of the ITU Working Group on
Gender Issues LGHQWLÀHG ÀYH FRPPRQ SULRULWLHV
across all regions: affordability, training, content,
local language and access. Other essential areas
(Chamberlain, 2002) include creating awareness at
all levels among policymakers and implementers;
promoting female participation in ICT policymaking
and ICT programme management, and involving
women in the design, implementation and evaluation
of policies and programmes;37 and the development
of industrial policy essential for encouraging women

to further develop their careers in the ICT sector
throughout their working life.
Although Governments have adopted gender policies
at the international level, their implementation is not
obvious. Many ICT activities and policies – of markets,
governments and NGOs – are still gender-blind.38 Only
few countries have gendered their ICT policies, and
there is no strategy for the implementation of most
policies. Mozambique’s ICT policy approved in 2000
included gender aspects, while its 2002 implementation
strategy “proved disappointing on the incorporation
RI JHQGHULVVXHVµ +DINLQES 
To monitor and evaluate the impact of ICTs on men and
women, it is important to develop indicators and collect
data on gender and ICTs. Having data disaggregated by
gender is one step, but it is also necessary to undertake
studies (such as the FOSSPOLS study on FOSS and
JHQGHU PHQWLRQHG LQ ER[   WR EHWWHU XQGHUVWDQG
how ICTs affect women and men differently. The
Gender and Evaluation Methodology (GEM) for the
Internet and ICTs is a tool for designing and evaluating
ICT programmes focused on assessing the effect
that an ICT programme or policy has on women’s
empowerment. Additionally, Heeks et al. (2005) are
proposing a more holistic approach to evaluate ICT
programmes promoting women’s entrepreneurship
that analyses ICTs’ impact from three standpoints:
gender, enterprise and livelihoods.
Gender and ICTs are an area that requires further
exploration as well as critical analysis, and to which
UNCTAD could continue to contribute. UNCTAD
can help develop a greater understanding of the impact
that ICTs and e-business have on women and men and
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their economic activities through its analytical work
and its work on measuring the information economy
(see chapter 1). It can also support Governments in
conducting a gender analysis and reviewing the gender
aspects of their ICT policies. Furthermore, it can
promote dialogue and awareness among policymakers
regarding gender and e-business issues.

D.

Institutional barriers

The current thinking on recommended ICT policies
and programmes for poverty alleviation having been
reviewed, this section looks at the obstacles to their
implementation. Why are ICT policies not yet fully
effective for poverty reduction? Why do many of the
practices not mirror discourses?
First of all, international debates and their outcomes
are not focused on ICTs for poverty reduction.
When ICTs are discussed among other poverty issues,
such as in the context of the Millennium Development
Goals, their role is often seen as less relevant than
other pressing concerns such as improving health or
education. At the same time, issues of a technical/
sectoral nature rather than poverty reduction efforts
dominate the international ICT agenda. For example,
the preparation, outcomes and follow-up of the World
Summit on the Information Society (WSIS), while
recognising the potential of ICTs to promote the
development goals of the Millennium Declaration
(para. 2 of the Geneva Declaration of Principles), do
not have a focused discussion on poverty reduction. It
centres rather on the role of stakeholders, infrastructure,
DFFHVV FDSDFLW\ EXLOGLQJ EXLOGLQJ FRQÀGHQFH WKH
enabling environment, applications, cultural diversity,
media and international cooperation.39 Poverty
alleviation is a multidimensional effort but because
poverty is not a stand-alone issue for discussion, ICTs
for poverty reduction efforts have lower visibility.
An expanded analysis of the relevance of WSIS for
poverty alleviation is provided in section E(c).
Secondly, the cross-cutting nature of ICTs for
poverty reduction, where different disciplines
are involved in the technological dimension (i.e.
infrastructure, content, business, legal environment)
and in the development one (health, women, rural
development, poverty, human rights), makes it more
GLIÀFXOW WR KDYH IRFXVHG GLVFXVVLRQV UHVHDUFK DQG
measurement on ICT4P.

Broad international commitments on ICTs and
development, such as the outcomes of the WSIS, have
to be translated into national policy and practice.
Their impact on poverty reduction is shaped by local
institutions as well as by the motivations and power of
the different stakeholders. The WSIS commitments do
not include an implementation strategy, nor have they
EHHQ DOORFDWHG VSHFLÀF UHVRXUFHV )RU H[DPSOH ZKLOH
the Geneva Declaration of Principles endorses the
promotion of gender equality and the empowerment
of women, “the outcomes fall short of providing
VSHFLÀF GLUHFWLRQV DQG DFWLRQ SODQV IRU WKH EXLOGLQJ
of a gender-just information society” (Gurumurthy,
2004).
The implementation of pro-poor ICT policies
and programmes is not easy. A gender analysis of
various case studies of multi-donor ICT interventions
reveals that all of the projects had gender issues, but
these were rarely articulated in the product design and
implementation. Even in a best-practice example of
an ICT course that effectively trained women in ICTs,
management and gender, the programme could not
ensure that, upon their return home, they would be
able to make use of their newly gained skills (Hafkin,
2002a). Ideally, the programme should make sure
that women are able to access and use ICTs once the
training is completed, and, where appropriate, provide
them with opportunities to work/study using their
new skills.
There is limited availability of quantitative
measurement and qualitative assessments of ICTs
for poverty alleviation (Gerster and Zimmermann,
2005). Strong evidence on the impact of ICTs on poverty
reduction is limited, because of the cross-cutting reality
of ICTs, because of the multidimensional nature of
,&7VDQGEHFDXVHRI WKHGLIÀFXOW\LQPHDVXULQJWKHLU
impact. In general, ICT measurements are scarce:
regarding gender and ICTs, for example, there is no
comparable systematic measurement (Huyer et al.
2005). And qualitative research is also necessary in
order to assess the (positive and negative) impact that
ICTs have on poverty (Mathison, 2005). “Sector-wide
or region-wide assessments of the ICT contribution
to poverty reduction hardly exist or remain vague”
(Gerster and Zimmermann, 2005).
Scaling up successful ICT projects to expand the
impact of ICTs on poverty reduction involves more
than replicating good projects. It requires taking
successful projects to another level of commitment,
adapting systems, structures and budgets, adopting
new policies and changing practice (Klinmahorm
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and Ireland, 1992). The TIC Bolivia programme
H[HPSOLÀHV KRZ VFDOLQJ XS WKH LPSDFW RI  LQGLYLGXDO
telecentre requires working and learning with other
organizations, developing management capacities, and
obtaining political support and further resources, as
well as lobbying ministries to adapt policies and create
an enabling environment (IICD, 2005).
Institutionally, there is little accountability or
incentive to coordinate ICT strategies and poverty
reduction policies. For instance, at the national level
many developing countries are preparing Poverty
Reduction Strategy Papers (PRSPs) and, while some
have now incorporated ICTs into their PRSPs, few
have effectively mainstreamed ICTs into them (Gerster
and Zimmermann, 2005; SIDA, 2005). As of January
2004, 34 PRSPs had been developed, of which only 13
considered ICTs a strategic component, 18 considered
them a sector or tool and 3 did not mention ICTs at
all in PRSPs (OECD, 2004a). Similarly, it is argued that
“the mainstreaming approach to gender ... has had
modest impact primarily because it is seldom wellresourced and non-compliance to gender policy is
tolerated” (KIT, 2005, p. 17)
&RQWHVWHG GLVFRXUVHV FRQWLQXH WR LQÁXHQFH
policies and practices. The capability approach to
poverty reduction is a different development paradigm
from that proposed by the “orthodox marketbased approach”40. While the latter relies mainly on
development outcomes generated by the operation of
markets, the former assigns a larger role to the collective
action of Governments, communities and markets to
expand the capabilities of the poor. And while there
is a convergence of views on the role that different
VWDNHKROGHUVFDQSOD\LQVRFLHW\WKHUHDUHVWLOOFRQÁLFW
areas that continue to be negotiated. A case in point is
WKHÀQDQFLQJRI WKHLQIRUPDWLRQVRFLHW\7KHUHLVVWLOO
PXFKGLVDJUHHPHQWDERXWWKHÀQDQFLDOPHFKDQLVPVWR
support ICT4P and about the extent to which pro-poor
,&7 SURJUDPPHV QHHG WR EH ÀQDQFLDOO\ VXVWDLQDEOH
)RULQVWDQFHLI WHOHFHQWUHVDUHWREHQHÀWSHRSOHOLYLQJ
LQ SRYHUW\ D ÀQDQFLDO VXVWDLQDELOLW\ REMHFWLYH VKRXOG
not jeopardize poverty reduction efforts. As stated in
paragraph 17 of the Chennai Statement (2005), “The
drive for up-scaling and sustainability can itself become
a challenge, as it may cause a drift away from a focus
on the poorest”.
Working with other organizations is not easy.
Multi-stakeholder approaches have many virtues,
but practical implementation is not one of them.
“Multi-stakeholderism” means cooperating with other
organizations that have diverse economic and human
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endowments and whose own mission/vision may, at
times, be contradictory. Working with others requires
WLPH DQG HIIRUW OHDGHUVKLS VNLOOV ÀQDQFLDO UHVRXUFHV
DVKDUHGYLVLRQDQGDJUHDWGHDORI FRQÀGHQFH7LPH
is required in order to allow for discussions and
participation, and to develop trust. As evidenced in the
TIC Bolivia network programme, a major challenge in
multi-stakeholder approaches is to manage the friction
among the different parties.
Finally, but not less relevant, is the fact that the
extent to which ICTs can empower people living in
poverty depends upon how power imbalances are
dealt with. For ICTs to make a difference, people
with weaker positions must be able to participate fully
in the negotiation and the implementation of ICT
policies and programmes. They must be provided with
WKH QHFHVVDU\ PHDQV LQFOXGLQJ ÀQDQFLDO UHVRXUFHV
time and support, to be able to organize themselves
and advocate for their needs. For example, women or
other groups of people living in poverty need to be
given the chance and time to understand, experiment
and learn about ICTs as well as to discover what ICTs
can provide for them. In practical terms, this may be
GRQH E\ SURYLGLQJ ÀQDQFLDO VXSSRUW RYHU D ORQJHU
period of time, by including early in the programme
a phase to allow women to experiment with ICTs, and
E\ SURYLGLQJ ZRPHQ ZLWK D VD\ LQ DQG ÁH[LELOLW\ WR
modify, the programme after they have discovered
what ICTs can provide for them.
There are different approaches to deal with power
imbalances: from self-empowerment – when those in
weaker positions mobilize themselves41 – to outside
support for those living in poverty through participatory
and facilitative approaches,42 or a combination of
both.43 Self-empowerment approaches focus on the
EHQHÀFLDULHV EXW WKH\ RYHUORRN WKH IDFW WKDW WKRVH
at disadvantage may have neither the possibility nor
the capacity to create change. For instance, in the
VSHFLÀF FDVH RI  ,&7V SRRU FRPPXQLWLHV PD\ KDYH
never worked with a computer and it should not be
expected that they will demand access to computers
without being familiarised with them. On the other
hand, participation and facilitation approaches are
questioned about the extent to which those in a weaker
position have the capacity to fully participate, and to
voice and defend their needs, and those in a facilitative
role can speak on behalf of the poor.44
Power may be formal or informal, is acquired from
GLIIHUHQW VRXUFHV DQG HYROYHV RYHU WLPH DQG D ÀUVW
step to address poverty issues is to discern who has
power (formal or informal) and who has a voice, both
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as groups and as individuals. For instance, within rural
communities, residents of the main village may be able
to access ICTs better than those in smaller villages.
Some basic approaches to balance negotiations include
DFNQRZOHGJLQJSRZHULPEDODQFHVDQGWKHEHQHÀWVRI 
balanced dialogues, setting concrete objectives, and
providing the necessary means for participation.
Power imbalances are part of the larger socioeconomic
environment. But power inequities in the area of ICTs
do not exactly reproduce general socio-economic
imbalances. For example, non-English speakers are
more at a disadvantage in the information society
than they may be in the context of society as a whole.
Nor may the same approaches to deal with power
imbalances be appropriate to follow. For instance, ICTs
DUHQRWEDFNHGXSE\VSHFLÀFHQIRUFHDEOHKXPDQULJKWV
legislation, such as the right to education established by
the Universal Declaration of Human Rights. Moreover,
ICTs are providing a new way to deal with power
imbalances: open approaches, in terms of software and
content, are changing power balances and providing
the opportunity for more people to participate in the
information economy.

supporting poverty reduction, and which should be
taken into account when designing or evaluating propoor ICT policies and interventions. Rao’s original 8
Cs are Connectivity, Content, Community, Commerce,
Capacity, Culture, Cooperation, and Capital; and four
additional Cs have been added to review to what
extent: (1) ICT policies and practices are adapted to the
local context (Context); (2) the policy or programme
LV VXVWDLQDEOH &RQWLQXLW\    EHQHÀFLDULHV KDYH D
say in the policy or programme (Control); and (4) the
policy or programme is coherent with other poverty
reduction policies and programmes (Coherence). Table
3.1 explains each of the parameters.
The framework is a tool to analyse current policies
and practices and their impact on poverty reduction. It
helps in the asking of questions. While the discussion in
this chapter already offers some guidelines on what are
desirable courses of action and institutional barriers,
WKH IUDPHZRUN GRHV QRW LPSRVH RU SURSRVH VSHFLÀF
actions, as these are to be examined and negotiated
ZLWKLQHDFKVSHFLÀFFRQWH[W

This chapter has offered a review of current thinking
on ICT policies and programmes for poverty reduction,
including the need for an increased focus on ICT4P
and for embedding pro-poor ICT efforts in poverty
reduction initiatives and principles. This section presents
a framework to examine the poverty alleviation focus
of a given ICT strategy or policy, in the belief that
questioning to what extent an ICT intervention is propoor contributes to the achievement of the Millennium
Development Goals.

This 12 Cs framework (see chart 3.2) highlights the
PXOWLSOH LQÁXHQFH OD\HUV WKDW VKDSH DFWLRQV PDFUR
(international/national), meso (interaction between
organizations and institutions, the interplay between the
macro and micro level) and micro (local). The macro
level looks at how the international agenda (including
the WSIS outcomes, trade agreements or development
assistance policies) and national processes (such as
Poverty Reduction Strategy Papers or National ICT
VWUDWHJLHV  LQÁXHQFH HDFK RI  WKH SDUDPHWHUV %\ ZD\
of example, to what extent does a donor’s support
LQÁXHQFHWKHcontinuity of the TIC Bolivia programme
or the cooperation among different stakeholders? Or
to what extent does Bolivia’s national ICT strategy
support affordable technology (connectivity) for rural
communities living in poverty? The meso level looks at
the interaction between institutions and organizations
DQG KRZ WKHLU LQLWLDWLYHV LQÁXHQFH WKH H[SDQVLRQ RI 
pro-poor policies and practices regarding each of the
parameters. For example, to what extent is the network
TIC Bolivia (cooperation) supporting the poor in using
ICTs for developing their capabilities? The micro
level looks at how an individual programme features
LQHDFKRI WKHSDUDPHWHUV)RULQVWDQFHZKREHQHÀWV
(community), and who does not, from a particular
telecentre?

The framework, expanded from Rao’s (2003) 8 Cs
Framework for Analysis and Planning ICT interventions,
SUHVHQWV WZHOYH SDUDPHWHUV WKDW GHÀQH WKH H[WHQW
to which an ICT policy or programme is effectively

The framework also sets aside a space in which to
TXHVWLRQ WKH DVVXPSWLRQV WR UHÁHFW RQ ZKDW LV WKH
XOWLPDWH JRDO DQG WR KLJKOLJKW WKH FRQÁLFWV EHKLQG
each parameter. Visions and assumptions frame

These obstacles are institutional failures hampering
the adoption of the best pro-poor ICTs policies and
practices, and the conclusions of this chapter will
provide some recommendations on institutional
development to increase the impact of ICTs on people
living in poverty.

E. Framework to understand,
question and propose pro-poor
ICT policies and interventions
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Table 3.1
The 12 Cs of the pro-poor ICTs framework
12 Cs

Key issues

Questions

Connectivity

- Infrastructure & technology (hw/sw)
accessible & affordable

Extent to which the planned infrastructure and technology ensure the people living
in poverty can use and afford them.

Content

- Relevant

Extent to which the content is relevant to the needs of the targeted population.

- Accessible

Can women and men access and use it to meet their needs?

%HQH¿FLDULHVLQYROYHG

Is it available in the local language & accessible to non-literate and
ICT-illiterate people?
'REHQH¿FLDULHVSDUWLFLSDWHLQWKHGHYHORSPHQWRIWKHFRQWHQW"

Community

:KREHQH¿WV"

Who should be the target group?

%HQH¿FLDULHVSDUWLFLSDWH

How do the different stakeholders participate in the programme?
$UHEHQH¿FLDULHVWDNLQJSDUWLQWKHGHVLJQDQGLPSOHPHQWDWLRQRIWKHSURJUDPPH"
How will the intervention affect the different groups (women, men, old, young,
illiterate, etc.) of the community?

Commerce

- Supports livelihoods

'RHVWKHSODQQHGLQWHUYHQWLRQVXVWDLQWKHOLYHOLKRRGVRIWKHEHQH¿FLDULHV"
7RZKDWH[WHQWGRHVLWVXSSRUWWKHHFRQRPLFDFWLYLWLHVRIWKHEHQH¿FLDULHV"

Capacity

%HQH¿FLDULHV¶FDSDFLW\

'REHQH¿FLDULHVKDYHRUFDQWKH\DFTXLUHWKHFDSDFLW\WRSDUWLFLSDWHLQWKH
programme?

- Organizations’ capacity

'RWKHRUJDQL]DWLRQVLQYROYHGKDYHWKH ¿QDQFLDODQGRUJDQL]DWLRQDO FDSDFLW\WR
develop and implement the programme?
Culture

- Supportive culture

Is there a forward-looking and supportive culture for using ICTs for poverty
reduction?

- Learning promoted
Cooperation

- Stakeholders cooperation favourable

To what extent is the cooperation among the different stakeholders favourable to
ICTs for poverty alleviation?

Capital

- Financial sustainability

$UHWKHUHVXI¿FLHQW¿QDQFLDOUHVRXUFHV"

Context

- Adapted to context

Is the policy or programme adapted to the local context?

,QÀXHQFHVFRQWH[W

,VWKHLQWHUYHQWLRQDEOHWRLQÀXHQFHFKDQJHVIRUDPRUHIDYRXUDEOHFRQWH[WIRUXVLQJ
ICTs for poverty alleviation?

- Monitoring and evaluation

Does the policy or programme incorporate a monitoring and evaluation component?

- Flexible, promotes learning

'RHVLWSURPRWHOHDUQLQJDQGDOORZÀH[LELOLW\IRUDGDSWDWLRQ"

- Potential for increased impact

Could the ICT programme be scaled up?

- Socially sustainable

To what extent is it socially sustainable?

%HQH¿FLDULHV¶RZQHUVKLS

'REHQH¿FLDULHVKDYHRZQHUVKLSRIWKHSROLF\RUSURJUDPPH"

- Stakeholders accountable

'REHQH¿FLDULHVKDYHDVD\LQWKHGHVLJQLPSOHPHQWDWLRQDQGHYDOXDWLRQRIWKH
policy or programme?

Continuity

Control

Are the different stakeholders accountable?
Coherence

- Pro-poor

To what extent is the ICT policy or programme consistent with other pro-poor
policies and interventions?

Source: UNCTAD, based on Rao (2003).
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responses. For example, the TIC Bolivia programme’s
goal regarding the connectivity parameter (see chart 3.3)
is to bring ICT access to the rural community on the
assumption that the best way to do so is through existing
agricultural centres. Being aware of the assumptions is
an opportunity to review the extent to which the vision
ZLOOEHDFKLHYHGDQGZKDWDUHSRWHQWLDODUHDVRI FRQÁLFW
In this case, where the agricultural information centres
are, who uses them and how are used will have an impact
RQ WKH SURJUDPPH 2IWHQ FRQÁLFWV DULVH EHWZHHQ
two competing objectives, such as how to reach the
poorest while having the widest possible impact. This
frame, like the logical framework used in development
interventions, tries to highlight the coherence between
different levels of action and assumptions, and it can be
used in a participatory manner. The additional features
of this framework facilitate a comprehensive approach
to ICTs for poverty reduction.
The advantages of this framework are the following: (1)
LWFDQEHXVHGDWGLIIHUHQWOHYHOVIRUVSHFLÀFFRQWH[WV
DQG VSHFLÀF WDUJHW SRRU FRPPXQLWLHV   LW IRUFHV
people to think about issues relevant to the poor, and
not about functional ones, such as the legal framework
and the budget, and takes into account ICTs’ crosscutting nature; (3) it highlights linkages between
different levels of action – macro, meso and micro;45
DQG  LWGUDZVDWWHQWLRQWRDVVXPSWLRQVFRQÁLFWVDQG
visions.
Conversely, the disadvantages of the model are the
following: (1) it is not structured as an e-strategy or in
the way ministries or institutions are used to, (2) it does
QRWSURYLGHVROXWLRQV²LWLVXSWRWKHXVHUWRÀOOWKH

PDWUL[DQGWRGLVFRYHUWKHDVVXPSWLRQVDQGFRQÁLFWV
and (3) its ambition to provide a holistic view makes
the framework come across as rather dense.
The following three examples illustrate how this
framework is useful for:
D  5HÁHFWLQJ RQ KRZ WKH ,&7 SURJUDPPH IRU
rural development in Bolivia is addressing the
needs of the rural communities (chart 3.3);
(b) Examining how the Development through
Radio programme is addressing the needs of
poor women in Sierra Leone (chart 3.4);
F  5HÁHFWLQJ RQ WKH :RUOG 6XPPLW RQ WKH
Information Society policy discussions, its
outcomes and its links to poverty reduction.
(a) Agriculture and the rural development
sector of IICD’s Bolivia ICT Country Programme
(chart 3.3)
The nature of the programme means that the
framework is largely focused on the meso level.
However, it also looks at how the macro level, that is
the national context and international agreements and
LQLWLDWLYHVKDVDQLQÁXHQFHRQWKHLPSDFWRI ,&7VLQ
rural Bolivia – for example, how the programme is
aligned with the Millennium Development Goals or
how intellectual property rights may be affecting the
access to content. The micro level looks at the impact
and characteristics of the individual projects and within
VSHFLÀF FRPPXQLWLHV 7R ZKDW H[WHQW LV WKH SURMHFW
on market access or the project promoting ecological

Chart 3.2 – 12 Cs pro-poor ICTs framework
Framework to understand, question and propose pro-poor ICT policies and interventions

Source: UNCTAD, based on Rao (2003).
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exports increasing the capabilities of the poor? To
ZKDW H[WHQW LV WKH SURJUDPPH HIIHFWLYH LQ D VSHFLÀF
community? Managers of individual projects would
be interested in reviewing the impact of their project
in their own community. In chart 3.3 only the major
EHQHÀWVDQGFRQFHUQVKDYHEHHQKLJKOLJKWHG
This framework, in addition to the challenging areas
mentioned in the report (see earlier description in
section C.1.), highlights two areas that may be worth
acting upon:
L

L

The introduction of ICTs into national poverty
reduction strategies; for instance, the Bolivian
Poverty Reduction Strategy (2001) does not
include any reference to ICTs;
6SHFLÀFHYDOXDWLRQRIKRZ,&7VDUHLPSDFWLQJ
on the poorer groups in rural communities,
and how they are affecting the roles and
responsibilities of men and women.

Moreover, the framework highlights areas in which it
would be worth having more information:
L

L

L

L

Content: What content is available? Who
produces it? Is it relevant to the smaller
producers? Is it relevant to other people living
in rural areas but not working in agriculture?
Is it relevant to women’s needs? Can they
access it?
Local context: How do the programmes deal
with different communities and the various
cultures and languages? When is a broad
approach appropriate? Which interventions
need to be customized?
Connectivity: Which software is being used? Is
it appropriate?
How does the international agenda (trade
agreements, intellectual property rights,
etc.) affect Bolivia’s use of ICTs for rural
development

(b) Development through Radio programme in
Sierra Leone: ICTs addressing the needs of poor
women (chart 3.4).
The Development through Radio programme in Sierra
Leone (see box 3.5 and chart 3.4) is an example of how
basic but widespread and affordable technology can
empower poor women by making their needs heard
DQG LQÁXHQFLQJ SROLF\PDNHUV DQG GRQRUV 7KH FDVH
study shows many of the elements earlier described

as best practice in pro-poor ICT programmes: it is
based on an existing poverty reduction effort, in
which women themselves participate; it uses basic and
DIIRUGDEOHWHFKQRORJ\LWGULYHVWRLQFUHDVHLWVLQÁXHQFH
by working through a network of women; and there
is monitoring of the impact of the programme on
poverty reduction (see following up of responses by
policymakers).
However, there are questions about the national
environment, including how current regulation (i.e.
high licence fees) and the political climate hinder
the use of new technologies for poverty reduction;
about the sustainability of the programme (i.e. how
the programme could be expanded or to reduce its
dependence on the Forum of Conscience); and about
the sustainability of the digitization of the information
and availability on the web.
7KH IUDPHZRUN DOVR KLJKOLJKWV WKH FRQÁLFW UHJDUGLQJ
the role of men and their involvement in programmes
aimed at addressing women’s needs. While best practice
in addressing women’s needs suggests that both women
and men should be involved, in this particular context
experience suggested that it was best to develop a
women-only programme.
Moving on from national perspectives, we will now
examine ICT policy debates in a global setting.
(c) Outcomes of the World Summit on the
Information Society and the needs of the poor
The second phase of the World Summit on the
Information Society (WSIS) closed in Tunis in
November 2005. While it is still too early say what
its impact on development and poverty reduction
will be, a preliminary assessment of the relevance of
the policy discussions and the outcomes to poverty
reduction can inform the follow-up to the Summit and
its implementation.
Broadly speaking, the WSIS has developed a higher level
of awareness of the opportunities and challenges that
ICTs offer for development in general and provided a
focal discussion forum for issues that are considered
and negotiated in different international organizations.
Moreover, the WSIS has introduced a new way of
undertaking intergovernmental debates, where nonState actors – that is, representatives from the private
DQGQRWIRUSURÀWVHFWRUV²KDYHDOVRWKHRSSRUWXQLW\
to participate in the process.
The WSIS outcomes make reference to the
contribution that ICTs can make to the attainment
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of the Millennium Development Goals and other
International Development Goals, and take up poverty
reduction concerns and the promotion of pro-poor
ICTs. For example, paragraphs 20 and 23 of the
Tunis Commitment state that “we shall pay particular
attention to the special needs of marginalised and
YXOQHUDEOH JURXSV RI  VRFLHW\µ DQG WKDW ´ZH UHDIÀUP
our commitment to women’s empowerment and to a
gender equality perspective”. However, the outcomes
GR QRW VSHFLÀFDOO\ DGGUHVV KRZ WKLV VKRXOG KDSSHQ
and this remains the contentious and unsolved issue
of the debate. For example, how should all these
FRPPLWPHQWV EH ÀQDQFHG" $QG KRZ ZLOO SRZHUOHVV
women be empowered? As these questions are left
open, the risk of limited or biased implementation
increases. Notwithstanding, the WSIS documents
also make reference to some best practices on ICTs
for poverty reduction, including the integration of
national e-strategies into national development plans
DQG PDLQVWUHDPLQJ ,&7V LQWR RIÀFLDO GHYHORSPHQW
assistance strategies.
While the WSIS outcomes acknowledge the fact
that ICTs can be instrumental in supporting poverty
reduction efforts, they do not indicate how this should
be achieved, with what resources, and how it will be
supported and enforced. The commitments are usually
WRR JHQHUDO WR GHDO ZLWK WKH VSHFLÀF SUREOHPV RI 
the poor. A serious problem is the lack of adequate
ÀQDQFLDOPHFKDQLVPVDYDLODEOHIRUGHYHORSLQJFRXQWULHV
WR EHQHÀW IURP WKH LQIRUPDWLRQ VRFLHW\47 in general,
and for poverty reduction in particular. This makes the
full implementation of the WSIS commitments more
GLIÀFXOW
The Tunis Agenda for the Information Society
provides a guide for implementation and follow-up.
For example, paragraphs 83, 97, 98, 101, 102, 105, 108
and 110 recommend a multi-stakeholder approach.
However, in practical terms, while the WSIS outcomes
acknowledge that Governments are not the only actors
in poverty reduction, and the critical role that the
private sector and non-governmental organizations
have to play in promoting the information society, for
civil society actors “governments have accepted ‘multistakeholderism’ in the texts but not in their hearts and
practices” (NGLS, 2005).
A revised report on the WSIS stocktaking of ICT
activities (WSIS Executive Secretariat, 2005) estimates
that 70 per cent of the project activities are relevant
to the goals of the Millennium Declaration. However,
it should be noted that only 18.5 per cent are directly
relevant to poverty reduction (Goal 1, “Eradicate
Poverty and Hunger”).

The above paragraphs provide some different views
on the WSIS outcomes. WSIS stakeholders may wish
to further use the framework to explore the extent to
which the WSIS policy discussions and outcomes are
relevant to poverty reduction.

F. Making ICTs work for the
poor: Institutional development
recommendations
ICTs are a tool for poverty reduction. ICTs are inter
alia providing women with new working opportunities,
enabling them to make their needs heard and helping
agricultural organizations share knowledge. ICTs are
necessary – as Amartya Sen puts it, “the availability
and use of this technology is no longer optional”48
² EXW LQVXIÀFLHQW IRU SRYHUW\ DOOHYLDWLRQ RWKHU
efforts, including the provision of basic and ICT
infrastructure, and developing organizational capacities
and information management and technical skills, are
also needed. Pro-poor ICT policies and programmes
must be embedded in poverty reduction strategies
and programmes, and be based on poverty reduction
SULQFLSOHV )RU LQVWDQFH WHOHFHQWUHV SURYLGH EHQHÀWV
to people living in poverty when men and women can
IXOO\ SDUWLFLSDWH DQG EHQHÀW DQG UHOHYDQW FRQWHQW LV
accessible.
Different technologies, from radio to computers, have
different contributions to make to poverty reduction,
and innovative approaches opt for combining various
WHFKQRORJLHV WR PD[LPL]H WKH EHQHÀWV RI  ,&7V
Financial and social sustainability issues continue to be
PDMRUFRQFHUQVEHFDXVHRI SUHVVXUHVIRUVHOIÀQDQFLQJ
the high cost of technologies and their evolving
nature. The market alone will not bring ICTs to the
poor, and while creating an enabling environment is a
major approach for addressing the needs of the poor it
VKRXOGDOVREHDFNQRZOHGJHGWKDWDGGLWLRQDOÀQDQFLDO
provision is often still needed. Support is needed at
all levels, from policymakers to create an enabling
environment, to donors’ assistance focusing on poverty
reduction efforts, and civil society organizations taking
up the challenge of using ICTs for poverty reduction.
Similarly, research and evaluations are needed at all
stages to understand what works and what does not.
Pro-poor ICT policies and programmes are most
HIIHFWLYH ZKHQ WKH\ DUH FRQWH[WVSHFLÀF DQG DGGUHVV
EHQHÀFLDULHV· VSHFLÀF QHHGV WKURXJK WKH DSSURSULDWH
approaches. The implementation of best practices still
requires that they be adapted to each context. At the
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programmes, while being aware of the crosscutting nature of pro-poor ICTs. Mainstream
ICTs also into development assistance
programmes, which may include building
institutional capacities by training staff on
ICT issues for poverty reduction and sharing
best practices. Donors should also consider
the importance of funding ICT infrastructure
and other infrastructure favouring poor
communities, particularly in least developed
countries.

same time, to scale up the impact of ICTs, interventions
must be able to change the status quo by embedding
pro-poor ICT programmes in policies and by changing
practices.
6WURQJ LQVWLWXWLRQV DUH QHHGHG VR WKDW VLJQLÀFDQW
EHQHÀWPD\EHGHULYHGIURPEHVWSUDFWLFHVDQGOHVVRQV
learned: institutions able to focus ICT debates, policies,
actions and research on reducing poverty and able to
understand and manage the cross-cutting nature of
ICTs; public administrations able to translate broad
SROLF\ FRPPLWPHQWV LQWR VSHFLÀF FRPPLWPHQWV DQG
action; organisations that are motivated and remain
accountable for their action; institutions that are open
WRFRQWLQXHGGLDORJXHDQGWKDWUHÁHFWRQWKHUHDOLPSDFW
that ICT discourses, policies and practices have on the
poor; organizations that work effectively with each
other and develop a consensus about how to use ICTs
for poverty reduction; and leaders able to encourage
people living in poverty to participate in the design and
implementation of interventions and effectively use
ICTs for poverty reduction.
To make ICTs work for poverty alleviation, institutional
development is required at all levels: “The potential
for ICTs in future rural development strategies will
depend on the ability of those strategies to transcend
institutional boundaries and control, and therefore
be inclusive of community level institutions, private
sector organisations, NGOs and a variety of new and
old media channels” (ODI, 2002).
What follows are some suggestions for institutional
development addressed to policymakers and
programme designers, including the donor community
and civil society actors, which seek to make a difference
with regard to using ICTs for poverty alleviation.
L

L

Focus on ICTs for poverty reduction.
Emphasize poverty alleviation in ICT dialogue,
policies, assistance, interventions and research.
Encourage and participate in pro-poor ICT
debates and discourses, including in the context
of the follow-up to, and implementation of, the
World Summit on the Information Society
and promote agreement on what pro-poor
ICT means. Design and implement sound
policies, adopt and adapt best practices, and
support approaches, including participation
and decentralization, that enable the poor to be
heard and participate actively.
Mainstream ICTs effectively into national
and sectoral poverty reduction policies and
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L

L

Understand
the
poverty
implications
and gendered nature of ICT policies and
programmes. Carry out poverty and gender
analysis of ICT policies and undertake country
reviews of ICT4P policies and programmes
across sectors and issues areas. In this regard,
the 12 Cs framework can contribute to mapping
the impact of policies and programmes on poor
communities and indicate priority intervention
areas. Additionally, collect data disaggregated
by sex, age, education and geography to help
LGHQWLI\ZKRLVEHQHÀWLQJRUQRWIURP,&7VDQG
measure the impact of ICT interventions on the
poor. Monitor progress and regularly evaluate
the impact of ICT policies and programmes on
the poor so as to revise strategies and improve
their effectiveness.
Promote the scaling up of successful programmes by providing an enabling environment and encouraging the development of
pro-poor ICT networks. Support local
governments and sectoral agencies adopting
pro-poor ICT policies and practices, including
through fostering awareness of ICT and
poverty issues. Promote the development of
organizational capacities that help organizations
work with other stakeholders in partnership.
Support learning approaches by providing
programmes with long-term support and by
DOORZLQJÁH[LELOLW\WRDGDSWWKHSURJUDPPHVWR
the needs of the poor.

This chapter has demonstrated that, and how, ICT
policies and programmes can contribute to poverty
reduction. It has asked critical questions and provided
instruments to encourage dialogues and practices with
the aim of promoting ICT policies and programmes
that contribute to the achievement of the Millennium
Development Goals. Now, it is the turn of policymakers
and other stakeholders to put these recommendations
into practice.
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Annex I
Gender issues in ICT policy
ICT aspect

Gender equality issue

Network modernization

L

Network architecture

L

Network deployment

L

Infrastructure

Equipment and service providers can offer cost-effective and appropriate solutions for
the majority of women.
Choices of network infrastructure can be made that cater for the majority, focusing on
universal access to ICTs instead of expensive high-capacity specialized access.

L

Affordable wireless alternatives can ensure low-cost access.

L

Women need to be included in the training when new technologies are implemented.

L

The location of infrastructure will facilitate access for women.

L

L

L

Technology choice

The proposed modernization will provide infrastructure that is affordable to most
women.

L

L

L

L

Sector liberalization

L

Tariff policy

L

L

Infrastructure needs to be developed throughout the country in areas where many
women live.
Provisions need to be made for high-technology applications in areas where many
women live outside the capital and major cities.
Gender awareness is essential in planning and implementing infrastructure because
social, economic and/or cultural constraints may prevent women from accessing ICTs
even when these are available in their communities.
Affordability of service is a key issue for women. If technology choices are limited, this
can keep new entrants out of the market and limit the introduction of technologies that
might reduce costs (for example, many developing countries ban Wi-Fi Internet and
VOIP (Voice Over Internet Protocol) telephony).
Limiting the choice of mobile standards (for example, GSM, CDMA) can prevent
fragmentation of markets during the initial stages; however, continued insistence on
such standards can block the entry of mobile technologies that are cheap and effective
for underserved areas.
Assessments need to be undertaken to determine appropriate technology choices:
who will use the technology and for what purpose.
It is important to promote and support user-friendly technology, particularly in the
context of low literacy levels.
Opening the telecoms and ICT sector to competition can bring in needed investment
and force down end-user prices to make access more affordable, notably to women
(however, monopoly system operators understandably dispute this fact).
High customs duties on mobile telephones and computer equipment, as well as high
prices for telephone service, are deterrents to women users (this includes both import
duties and taxes on computer equipment and pricing schemes for communication
services).
Many countries are rebalancing international and domestic tariffs to eliminate existing
subsidies, most frequently for local service. This rebalancing has meant higher rates for
local calls in many places, which hit poor women the hardest. Although it is expected
that competition will lower prices in the long run, in the interim many users cannot afford
local service. Among the ways to compensate for rebalancing costs is the application of
tariffs based on forward-looking costs and regional (rural versus urban) tariffs.
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Regulation

L

Independent regulators

L

L

L

L

L

Regulatory frameworks

L

L

Licensing

L

L

L

L

L

L

L

Universal access

L
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Regulators do not set policy but rather help in its implementation. Regulation is a vital
area for advocates of gender equality in ICTs because it produces a set of rules for
market behaviour: who can provide what service and under what conditions. Regulation
also sets the framework for achieving desirable outcomes established by national policy,
particularly in the two areas of the greatest interest to ICTs and the empowerment of
women (universal access and affordable services). Gender proponents need to focus
on regulation.
$QLQGHSHQGHQWUHJXODWRUFDQFRPSHOSUR¿WGULYHQSULYDWHVHFWRUSOD\HUVWRPHHWVRFLDO
and gender-policy objectives such as universal access (see below).
In return for granting licences, regulators can compel service providers to offer service
to underserved areas where women predominate.
Because regulators have the authority to set service priorities, gender-equality
advocates need to lobby to ensure that service to poor women in rural areas is a
priority.
Regulators can provide funds for research, development and testing of ICTs that will
serve women.
7KRVHWKDWVHFXUHOLFHQFHVSDUWLFXODUO\IRUFHOOXODUSKRQHVDUHRIWHQUHTXLUHGWRIXO¿O
community service obligations. Elements that promote gender equality could be written
into these obligations.
Regulatory frameworks can permit the resale of mobile phone services, which are
RIWHQSUR¿WDEOHEXVLQHVVHVIRUZRPHQWRHVWDEOLVK
Regulatory frameworks can reduce licensing fees, spectrum prices and interconnection
charges, and can thus make ICTs more accessible to women.
If fees for telecommunications, Internet service providers (ISPs) and mobile service
licences are high, these costs will be passed on to users, limiting affordability to women
and the poor. High fees increase the cost of telephone and ICT services, discouraging
women-owned communications businesses (including telecentres, phone-fax-Internet
shops and mobile telephones).
A certain number of telecommunications licences need to be allocated to womenowned businesses or businesses with women in management positions.
A gender-equality licensing policy could waive licence fees for communications
businesses run by women entrepreneurs or businesses that provide services to
underserved areas, particularly where women are concentrated.
Fees could be reduced for operators with gender-equity and pro-handicapped
employment policies.
Licences can obligate providers to offer discounted service to certain customers, such
as poor women in rural areas.
Licensing procedures need to be transparent so that women applicants can have ready
access to the information.
Licence awards can contain conditions that promote gender analysis and mainstreaming
for the company.
Universal access concerns the establishment of telecommunications development
funds and other programmes that are funded by carrier fees and other revenues
collected by regulators, and used to facilitate the expansion of access to the
XQGHUVHUYHG%HFDXVHWHOHFRPVGHYHORSPHQWIXQGVUHÀHFWLPSRUWDQW SROLF\ DQG VHW
the rules for implementation of ICT projects in underserved areas, they deserve great
attention from gender advocates.
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L

Universal service obligations

L

L

L

Radio frequency spectrum

L

Research and development and innovation

L

L

L

L

L

L

L

Systems for learning and training

L

L

Software and applications

L

Building technological capacity

L

L

Develop gender-aware universal access policies that stress public access points as an
alternative to more capital-intensive choices (one line per home) and ensure that the
locations of public access points are gender-sensitive (not in bars or auto shops).
8QLYHUVDOVHUYLFHLVDVSHFL¿FREOLJDWLRQWKDWUHJXODWRUVUHTXLUHRIRSHUDWRUVLQUHWXUQ
for licences. Under universal service obligations, regulators can mandate the provision
of telecentres in underserved areas. Telecentre plans need to take into account the
different needs of men and women in the communities concerned.
Gender advocates could lobby to incorporate gender-based issues into universal
service rules. In most places this has not yet happened.
'HPDQGVFRXOGLQFOXGHWKDWVHUYLFHWRXQGHUVHUYHGDUHDVEHGHOLYHUHGWRUHÀHFWWKH
male–female distribution in the population and that priority be given to disadvantaged
women such as single mothers, widows and handicapped women. Service providers
could be mandated to offer telephone subsidies or price packages targeted at rural
women, the handicapped and the aged.
This issue also involves fees and licences. Lower fees will encourage applicants to
provide services to new markets, including women. Licences need to be equally and
transparently distributed, so that women-owned business and businesses that serve
women have a chance to secure licences. In several African countries where the
Government maintains a monopoly on radio frequencies, public–private access to
radio frequency is still an issue. In a number of places, women-run community radio
stations have obtained licences.
Incentives could be directed at encouraging women to engage in ICT research and
innovation.
Tools and software need to be developed using local languages.
Research and development of technologies for the illiterate and neo-literate need to
be encouraged.
Research efforts and programmes that promote women innovators could be
subsidized.
Scholarships and grant programmes for women in science and technology could be
created.
Technology programmes will promote and accept women’s participation.
Technical programmes at universities could be created and supported by providing
grants or scholarships for women students and researchers.
Women need to have equal access to technical training.
Programmes need to be supported to train women in technical and management
programmes, and to provide internships.
Women will have a say in what applications are being promoted in order to ensure
that they are usable by and accessible to many women. Policies need to support
open source software and operating systems that can make software available to
communities with limited budgets.
Opportunities will be extended to women as well as men. Mechanisms need to be
SURYLGHGWRHQFRXUDJHZRPHQWRHQWHUWKHVH¿HOGV)HPDOHWHDFKHUVZLOODFWDVUROH
models for young girls.
Training opportunities need to be available not only for technology professionals but
also for non-professionals to use ICTs.
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ICT industry development and labour policies

L

L

ICT business development and e-commerce

L

L

L

L

L

L

E-government

L
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Encouragement and incentives need to be given to encourage women to enter all
segments of the ICT labour force, not just the assembly-line positions they have
dominated in the past.
Enabling policy can encourage the establishment of teleworking, which has provided
jobs for many women.
Enabling legislation for e-commerce will encourage women entrepreneurs.
Small ICT-related businesses that can be owned by women and women’s groups need
to be encouraged.
Telecentres can provide economic opportunities for women and need to be promoted
as business opportunities for women owners.
A number of telecommunications licences need to be allocated to women-owned
businesses.
Carriers could be obligated to do a certain percentage of business with women-owned
businesses.
Training programmes could be promoted to establish ICT-related business opportunities
(for example, e-commerce, telecentres, and wireless company ownership).
:RPHQFDQEHQH¿WIURPHJRYHUQPHQWVHUYLFHVVXFKDVRQOLQHDFFHVVWRODQGDQG
voter registration and licence applications, particularly when they would normally have
to travel to the capital city to obtain these services.

Source: Based on Jorge (2000).
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Notes
1.

A Brazilian non-governmental organization.

2.

See the India project, ICT and Rural Development, at www.chathamhouse.org.uk.

3.

For further examination of the concept of poverty see Maxwell (1999).

4.

See Sustainable Livelihoods approach principles in Chapman et al. (2003).

5.

%DVHGRQ2(&'·V  ÀYHGLPHQVLRQVLQZKLFK,&7VFRQWULEXWHWRSURSRRUHFRQRPLFJURZWKEXWWKH
dimensions have been broadened to emphasize poverty as multiple, rather than just economic, deprivation.



As an example see Brown (2001) in Nyaki Adeya (2002); Mathison (2005); WSIS Declaration of Principles
(WSIS, 2003)

7.

See Pereira Gomes et al. (2002).

8.

Swedish International Development Cooperation Agency (SIDA, 2005).

9.

See a list of different initiatives in www.infodev.org/section/programs/mainstreaming_icts/info_devices/
devices_list.

10. For information on the Jhai Computer and the Indian Simputer see chapter 3 of UNCTAD (2003),
p. 71–72
11. For an overview of the characteristics and critics of the $100 laptop see http://en.wikipedia.org/wiki/$100_
laptop and http://wiki.laptop.org/index.php/OLPC_myths.
12. See www.softwarelivre.gov.br or Benson (2005).
13. See the Asiatotal computer in www.asiatotal.net.
14. For further information see chapter 1 in UNCTAD (2005).
15. See www.kothmale.org. and www.unesco.org/webworld/netaid/com/sri_lanka.html.
 Spence (2003); Nyaki Adeya (2002).
17. See Michiels and Van Crowder (2001) in Chapman et al. (2003), who stress the need for improved monitoring
and evaluation especially with regard to impact on the economic and social livelihoods of communities, or
see UNDP APDIP (2005).
18. 800 million of the 1.2 billion of people living in extreme poverty live in rural areas (IFAD, 2001).
19. ASEAN statistics available at www.aseanconnect.gov.my.
20. Bridges.org, Spanning the Digital Divide: Understanding and Tackling the Issues.
21. For an example see the study of ICTs in Ghana carried out by Zachary (2004).
22. Note that universal access – where a telephone, and more broadly access to ICT services including the
,QWHUQHWVKRXOGEHZLWKLQDUHDVRQDEOHGLVWDQFHRIHYHU\RQH²LVGHÀQHGLQGLIIHUHQWZD\V´IURPDWHOHSKRQH
ZLWKLQOHVVWKDQÀYHNLORPHWUHLQ%UD]LOWRDWKLUW\PLQXWHWUDYHOOLQJGLVWDQFHWRDSKRQHLQ6RXWK$IULFDµ
(ITU, 1998).
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23. See Report of the Task Force on Financial Mechanism on Universal Access “experience with Universal
Access Funds to date is mixed” p. 54 or OECD (2004) for a summary of the results of different universal
access mechanisms.
24. For further information on this and other universal access approaches see OECD (2004).
25. Chile, Peru, Guatemala, Colombia and the Dominican Republic.
 For further elaboration of the importance of community-based networks see Ó Siochrú and Girard (2005)
and for other examples on telecentre models and experiences see Badshah et al. (2003).
27. The telecentres studied were under private (individual) ownership, private NGO or CBO ownership or
trusteeship. The study did not include public facilities.
28. Mali, Mozambique, Uganda, South Africa and Senegal.
29. For guidelines on how to evaluate telecentres see Whyte (2000).
30. For a review of e-commerce and ICT-related opportunities for women see UNCTAD (2002) and chapter 14
“ The role of Information Technology in the promotion of gender equality”, in UNCTAD (2004).
31. See Le Anh Phanm Lobb’s Gender and Software Work in Vietnam presentation in http://siteresources.
worldbank.org/INTGENDER/Resources/GenderandSoftwareWorkJan24.pdf
32. For further information on free and open source software, see chapter 4 Free and open source software:
Implications for ICT policy and development, in UNCTAD (2002).
33. World Bank and UNDP.
34. The World Bank’s Engendering ICT Toolkit available at www.worldbank.org.
35. 1RWHKHUHWKDW,&7SROLFLHVDUHFODVVLÀHGDVHLWKHUJHQGHUHGRUJHQGHUEOLQG&DOOLQJDQ,&7SROLF\QHXWUDO
is misleading because policies have an impact on women, which is different from that on men.
 ITU (2004).
37. See, for example, how and to what extent the Government of Albania included women in the elaboration of
its national ICT strategy in Gustainiene (2005).
38. See Arun et al. (2004) for a comparison of two ICT initatives in India, one gender-blind and the other
gender-focused.
39. These are the action lines of the Geneva Plan of Action, www.itu.int/wsis.
40. See Fukuda-Parr (2003) for a comparison of both approaches.
41. See Freire’s “conscientization approach” as reviewed in Open University (2005a).
42. See Chambers’ proposition for those with relative power to hand over the stick as reviewed in Open
University (2005a).
43. Such as Santos de Morai’s “Organisation Workshops”, which promote self-organization on the basis of
support from outside facilitators. See in Castelo Branco Correia (2000).
44. See Rahmena’s strong critique of participation in Rahnema (1992).
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45. Arrows are used to question missing links or inconsistencies between different levels.
 See paragraph 100a of the Tunis Agenda for the Information Society.
47. 6HHIRUH[DPSOH$3&  
48. A Dialogue on ICTs and Poverty: The Harvard Forum, information available at http://web.idrc.ca/en/ev'2B723,&KWPO
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Chapter 4
ICTs IN THE OIL SECTOR:
IMPLICATIONS FOR DEVELOPING ECONOMIES
A.

This is in particular pertinent to developing and
transition countries whether they are oil exporters,
or major or low-income oil importers. Oil exporters
DUH LQWHUHVWHG LQ PD[LPL]LQJ WKH EHQHÀWV RI  XVLQJ
ICTs. Oil importers, as they further increase their oil
consumption, particularly China and India, are interested
in being able to buy petroleum1 at better prices and
use it effectively. Reducing price volatility is especially
important for developing countries’ importers, from
ORZLQFRPHHFRQRPLHVDVWKH\KDYHPRUHGLIÀFXOWLHV
in coping with oil price shocks. Thus, determining the
role of ICTs in the oil sector could be crucial for better
assessing the economic development perspectives of
developing countries in the coming decades.

Introduction

Oil is the main non-renewable source of energy that
is currently “fuelling” the world economy. In spite of
many efforts to develop renewable energy sources,
which have been further stimulated by major increases
in international crude oil prices during last few years, the
share of such sources in global energy consumption is
still marginal. Conventional wisdom suggests that the
world economy will continue to be highly dependent
on oil and gas: while in coming decades the share of
gas might increase considerably and eventually surpass
that of oil, the latter will still play a major role in the
world energy balance.

ICTs and modern petroleum technologies (which are also
becoming information - intensive technologies) provide
new opportunities to improve economic performance
at all stages of the oil supply chain. These technologies
LQÁXHQFH ERWK XSVWUHDP RSHUDWLRQV H[SORUDWLRQ DQG
production of crude oil) and downstream operations
WUDQVSRUWDWLRQUHÀQLQJRI FUXGHRLODQGGLVWULEXWLRQ
of oil products). For example, in upstream operations,
ICTs and related technologies may provide possibilities
for expanding proven crude oil reserves, improving the
rate of crude oil extraction from existing wells, and
providing further means to discover new wells, and so
forth.

Increased oil prices, together with global warming, are
FRQVLGHUHGWREHDFKDQJHRI ÀUVWRUGHUIRUWKHZRUOG
economy. In particular, the oil industry itself has an
impact on the use of information and communication
technologies (ICTs) in the global economy. Higher
oil prices increase the risk of squeezing information
technology (IT) budgets in oil-using industries. In
particular, they can affect oil-importing developing
countries with regard to their increased consumption
and their often limited capacity to respond to oil
price shocks. On the other hand, increased revenues
of energy producers give oil-producing countries
an opportunity to increase their investments in IT.
At the same time they will increase support for
high-tech energy conservation efforts and for the
production of alternative renewable energy sources
(Bartels, 2006).

Understanding to what extent new ICTs and related
technologies might help to extend the lifespan of
SURYHQ RLO UHVHUYHV DQG KHOS WR ÀQG QHZ RQHV ZLOO
provide more predictability about future oil supply;
it could also be a stabilizing factor helping to allay
investors and consumers’ fears, and could contribute
to putting downward pressure on oil prices.

ICTs play a major role in increasing productivity
and cutting costs in many sectors of the economy
(UNCTAD, 2003a). And given the expectation of high
oil prices for long periods of time, the question arises
DV WR ZKHWKHU PRUH HIÀFLHQW SURGXFWLRQ DQG PRUH
equitable distribution of this valuable energy resource
are possible, inter alia, through the active use of
modern ICTs. To what extent can ICTs help increase
HIÀFLHQFLHVLQWKHSURGXFWLRQDQGDOORFDWLRQRI FUXGH
oil and its products?

The use of ICTs in the oil industry is not only relevant for
international oil companies (IOCs) in their competitive
drive to stay in the forefront of technological progress,
but also has also direct implications for national oil
companies (NOCs) in OPEC and other oil-exporting
countries. Unlike in the 1970’s, the major national oil
companies in the OPEC region as well as in other
205
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countries have matured, accumulated considerable
ÀQDQFLDOUHVRXUFHVDQGNQRZKRZDQGDUHDPELWLRXVWR
compete with IOCs also in the use of ICTs. However,
they still have to address issues such as the lack of
skilled human resources, and the need for increased
knowledge of cutting-edge technologies, and business
processes. The NOCs in some developing countries
face the challenge of keeping up with new technologies,
including ICTs. But to upgrade technologies they
QHHG ÀUVW WR SXW LQ SODFH EDVLF LQIUDVWUXFWXUH DQG
HDUPDUN HQRXJK ÀQDQFLDO UHVRXUFHV WR XSJUDGH WKHLU
technological capabilities.
Oil trading in spot markets started in the early 1980s,
creating modern futures markets and becoming
the dominant mode of trading of oil. It is hard to
overstate the role of ICTs in oil spot and futures
markets and in the changes that occurred. The
number of participants in the physical oil supply
chain is limited, but the emerging e-marketplaces are
generating further competition within the oil industry.
In addition to oil and its derivatives, oil equipment and
technology are increasingly offered for sale online. EPDUNHWSODFHVPLJKWVWLOOSURYLGHLQFUHDVHGHIÀFLHQFLHV
in the distribution and marketing of oil products and
related equipment. ICTs are helping in the exchange
of information and better interaction among oil
companies and between them and their equipment,
technologies and services suppliers.
The chapter starts by reviewing the state of play in the
LQWHUQDWLRQDO SHWUROHXP PDUNHW 6HFWLRQ & LGHQWLÀHV
,&7GULYHQ HIÀFLHQF\ JDLQV LQ ERWK XSVWUHDP DQG
downstream stages of the global petroleum industry,
drawing on the experience and concerns of developing
countries. Section D reviews the electronic trading
methods of major oil exchanges and emerging oil and
UHODWHGSURGXFWHPDUNHWSODFHV6HFWLRQ(LGHQWLÀHVWKH
means of increasing the effectiveness of the petroleum
LQGXVWU\DQGRSSRUWXQLWLHVIRULWVIXUWKHUGLYHUVLÀFDWLRQ
in oil-exporting developing and transition economies,
as well as possibilities to improve the production and
distribution of oil products in oil-importing countries.
To conclude, the chapter provides some policy
recommendations.

halving the energy intensity of their per capita incomes,
the world economy continues to witness an increase in
demand for oil. One of the driving forces here is the
demand from major developing economies, primarily
China and India, where energy and, in particular, oil
consumption is increasing in both absolute and relative
terms. Thus, China imports 3 mb/d (million barrels per
day) of crude oil, which represent half of its domestic
consumption. While China’s share in the global oil
market is still 8 per cent, since 2000 it has captured
30 per cent of the growth in global oil demand. As a
result of such growth in China, India and other Asian
countries, Asia, which in the 1970s consumed only
half of the amount consumed by the North American
market, surpassed North America as the principal oilconsuming region of the world. However, the United
States’ per capita oil consumption is still twice as much
as in Europe and several times higher than in Asia,
and its imports of around 12 mb/d are approximately
equal to the crude oil production of all former USSR
countries (CERA, 2006; Yergin, 2006).
As chart 1 shows, world oil demand may rise from 77.7
mb/d in 2002 to nearly 85 mb/d in 2006 and that in
spite of more than tripling of prices since 2002 from
around $20 to around $70 per barrel of crude oil.2
According to the International Energy Agency (IEA)
as well as similar forecasts of the Organization of the
Petroleum Exporting Countries (OPEC), by 2030 oil
demand might reach 120 mb/d, with the transportation
sector as the main user of its products (IEA 2002,
2005a; OPEC, 2006).
The recent decline in stocks of oil in importing
countries highlights a situation of nearly full capacity
utilization in the oil industry and exerts upward

Chart 4.1
Global oil supply and demand

B. International petroleum
market: The state of play
In spite of serious energy conservation measures
taken primarily by OECD countries, resulting in nearly

Source: IEA, Oil Market Report, 12 May 2006.
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pressure on oil prices in the spot and futures market.
More importantly, the political climate in respect of the
Islamic Republic of Iran and shortfalls in production
of crude oil in Nigeria, Venezuela and Iraq, as well
as the impact of Hurricane Katrina on the US Gulf
coast, also add upward pressure on oil prices. On the
other hand, the recovery of Russian oil production is
notable, representing almost 40 per cent of the global
crude oil production increase since 2000. However,
YDULRXV LQWHUQDO SROLF\ SUREOHPV DQG LQVXIÀFLHQW
investment limit the production of Russian crude oil
(Hill, 2004).
Current tight supply and demand conditions that
increase the prices of oil products are also due to a
PLVPDWFKEHWZHHQJOREDOSHWUROHXPUHÀQLQJFDSDFLWLHV
and their product mix, and an actual demand for oil
products. As a result of underinvestment during the
period of low oil prices (1980s–1990s), there is a
shortage of capacities to convert heavier crudes into
highly demanded middle distillates such as diesel, jet
fuel and heating oil (Franssen, 2005). That in turn
increases the premium paid for lighter grades of crude
RLO7KHSURÀWDELOLW\PDUJLQV WKDWLVWKHSULFHGLIIHUHQFH
between the crude oil input and the oil products) of
WKH PDLQ UHÀQLQJ FHQWUHV KDV GUDPDWLFDOO\ LQFUHDVHG
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in 2005–2006.3 Meantime, the spare capacities in the
JOREDORLOUHÀQLQJLQGXVWU\DUHVWLOODWWKHXQSUHFHGHQWHG
low level of 3mb/d.4
The volatility of oil prices in spot and futures oil
markets is also a result of the heightened reactions
by speculators who recently switched part of their
KHGJHIXQGVLQYHVWPHQWIURPÀQDQFLDOWRFRPPRGLW\
derivatives, thus creating a liquidity overhang in
commodity exchanges.5
OPEC countries6 produce around 40 per cent of
the world crude oil and other related liquids (that is,
3 mb/d) and they dominate in the world demand for
oil.7 Additionally, by coordinating their production and
export strategies through production quotas (28 mb/d
LQ 23(&FRXQWULHVGRPLQDWHWKHRLOWUDGHÁRZV
Another major oil exporter is the Russian Federation,
and the rest of non-OPEC oil exporters (including
from the former USSR, Latin America and Africa) still
play a marginal role (see table 4.1).
Given the fact that all spare capacities of 1.8 mb/d,
that is less than 2 per cent of global supply, are located
in Saudi Arabia (see table 4.2), OPEC countries
have additional power to balance demand needs if

Table 4.1
Geography of crude oil and oil products trade in 2005 (mb/d)
Crude imports
United States

Crude exports

Products exports

10 055

3 470

38

1 091

934

276

1 643

558

328

1 956

109

657

399

2 201

1 327

10 537

2 724

765

1 384

92

5 374

1 702

Canada
Mexico
S & Central America
Europe

Product imports

Former USSR
Middle East

205

134

17 329

2 492

North Africa

179

169

2 462

608

West Africa

58

186

4 191

167

East and Southern Africa

548

117

249

17

Australasia

488

234

145

77

China

2 552

832

135

293

Japan

4 225

999

2WKHU$VLD3DFLÀF

7 420

2 086

8QLGHQWLÀHG
Total world

37 859

12 047

Source: BP Statistical Review of World Energy, June 2006
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930

1 388

442

727

37 859

12 047
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Table 4.2
OPEC vis-a-vis the rest of world supply (mb/d)
7 January 2005
OPEC 10 quota
Algeria
Indonesia
Iran (Islamic Rep. of)
Kuwait
Libyan Arab Jamahiriya
Nigeria
Qatar
Saudi Arabia
United Arab Emirates
Venezuela
OPEC 10
Iraq

894
1 451
4 110
2 247
1 500
2 306
726
9 099
2 444
3 223
28 000

Crude oil total
Other liquids
Total OPEC supply

May 2006
Production
1 380
900
3 800
2 525
1 680
2 150
800
9 200
2 500
2 500
27 435
1 900
29 335
3 998
33 333

Capacity
1 380
900
3 800
2 525
1 680
2 150
800
10 500–1 000
2 500
2 500
28 735–29 235
1 900
30 635–31 135

Surplus capacity
0
0
0
0
0
0
0
1 300–1 800
0
0
1 300–1 800
0
1 300–1 800

Sources: IEA and OPEC

marginal and unexpected increases occur.8 It is also
important to remember that after nationalization of
WKHRLOÀHOGVE\23(&LQWKHVWKHOLRQ·VVKDUHRI 
the world’s proven reserves is on the balance sheets
of the NOCs of such key OPEC members as Saudi
Arabia, the Islamic Republic of Iran, Iraq, Kuwait and
Abu Dhabi.
At the same time the higher oil prices are playing their
classic role: on the supply side they bring into the
VWUHDP FUXGH RLO IURP PRUH H[SHQVLYH RLO ÀHOGV DQG
its derivatives from tar sands and other fossil fuels, as
well as stimulating production from alternative energy
sources, while on the demand side they further squeeze
purchasing power and encourage energy conservation
measures. Thus, on the basis of the current level of
prices, the potential increase in the international
petroleum industry’s productive capacity in the coming
decade is estimated at between 20 and 25 per cent
(Yergin, 2006). The annualized cost of crude oil for
the buyers may have already surpassed $2 trillion. In
the principal consuming regions the crude oil price
represents less than half of the cost that the end users
DUHSD\LQJIRURLOSURGXFWV WKHUHVWJRLQJWRUHÀQLQJ
distribution, marketing and taxes). This suggests that
WKHVHHOHPHQWVDUHDOVRFUXFLDOIRUWKHHIÀFLHQWXVHDQG
allocation of oil.

The recent major increases in oil prices are reminiscent
RI  WKH RLO SULFH LQFUHDVHV GXULQJ WKH IDPRXV ÀUVW
and second oil crises of 1973–1974 and 1979–1980.
However, unlike in the 1970s, this terms-of-trade shock
UHSUHVHQWVDVPDOOHUVKDUHRI *'3ÀQDQFLDOPDUNHWV
and international trade. As a result, the global economy
shows greater resilience and is still characterized by
dynamic growth rates coupled with relatively low
LQÁDWLRQ DQG LQWHUHVW UDWHV ,0) E   7KH IDFW
that increased oil bills for consuming industries and
households do not translate so far into lower demand
UHÁHFWVDOVRWKHORZVKRUWWHUPSULFHHODVWLFLW\RI RLO
consumption. At the same time, in spite of a longerterm relative decrease in demand for oil in developed
countries, its steady increase in selected developing
and transition economies might create possibilities for
further energy crises and price increases.
Ensuring that supply will keep pace with demand
involves a massive scale of investment in primarily
exploration and production of oil, representing around
80 per cent of the capital costs of the oil supply chain.
According to the IEA (2003), to meet the demand,
investments in crude oil and its products supply chain
should be close to $1 trillion during the current decade,
and for supply to exceed demand they would have to
increase further in the next two decades.
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So far, the recent decreases in reserve replacement rates
to less than 100 per cent in some major IOCs mean that
the latter were pumping more oil than they were able
to add to their proven reserves. While IOCs are trying
WRLPSURYHWKHSURYHQUHVHUYHSURÀOHVRI WKHLUH[LVWLQJ
RLOÀHOGVE\LQFUHDVLQJWKHLURLOUHFRYHU\UDWHWKURXJK
the use of new technologies, including ICTs, they are
QRW HTXDOO\ VXFFHVVIXO LQ ÀQGLQJ QHZ RLO HVSHFLDOO\
outside existing major oil-producing areas. Attempts by
some IOCs to improve on reserve replacement rates by
buying companies or participating in the ownership of
oil wells in-oil producing developing countries help to
improve the position of a given company vis-a-vis its
competitors and the value of its shares, but not overall
proven crude oil reserves.9
Already in the 1970s the higher oil prices triggered
supply–side competition and, as a result, expansion in
WKH H[SORLWDWLRQ RI  PRUH FRVWO\ DQG GLIÀFXOW RLOÀHOGV
through the use of newer technologies (Indjikian,
1983). Currently, ICTs are introducing major changes
in the oil supply chain. They represent a larger part
of the capital structure of the oil industry and are
also embedded in oil-related technologies. Moreover,
moving from the exploration of conventional oil to
its extraction from tar sands, or its conversion from
gas and coal, increases the technological intensity of
the oil-manufacturing process. Oil derived from those
sources and especially heavy oil, mainly contained in
tar sands, might dramatically increase the volume of
global recoverable oil reserves. And here the question
relates not only to the oil price that would make those
projects viable, but also to the application of new more
powerful technologies such as a sophisticated steam
injection process, making it possible to increase the
heavy oil recovery rate from 6 to 40 per cent.10
As was the case in the 1970s, the oil-exporting countries
are experiencing a considerable increase in their export
revenues owing to the increased oil prices. That will
open up new investment opportunities to upgrade
the capital stock in both upstream and downstream
oil sectors of those countries. The increase in prices
will also trigger more oil production by non-OPEC
exporters competing with low-cost OPEC oil for the
PDUNHWVKDUH$VDUHVXOWRLOÀHOGVLQFRXQWULHVVXFKDV
Angola and VietNam or Azerbaijan and Kazakhstan
will become more attractive for further exploration
and exploitation. As the following sections will show,
the development of modern oil technologies, coupled
with more intensive use of ICTs, allows the exploitation
RI  PRUH GLIÀFXOW RLO ÀHOGV LQFOXGLQJ RIIVKRUH DQG
deepwater ones, which is particularly interesting for
developing countries such as those mentioned above.
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The current high level and volatility of oil prices
IXUWKHULQFUHDVHWKHSRVVLELOLW\RI ÀQDQFLDOFULVHV/RZ
income oil-importing developing countries that are
not major exporters of other commodities or dynamic
exporters of manufactures and services particularly
face the burden of further balance-of-payments
GLIÀFXOWLHV DQG LQFUHDVHG FXUUHQW DFFRXQW DQG ÀVFDO
GHÀFLWV DV D UHVXOW RI  VXFK WHUPVRIWUDGH VKRFNV
The IMF and other multilateral and bilateral donors
are called on to protect low-income countries from
sharply increased oil import bills. The introduction of
the newly proposed Exogenous Shocks Facility as a
part of IMF emergency lending could be used to cover
oil price shocks as well as other external shocks such
DVQDWXUDOGLVDVWHUVDQGDUPHGFRQÁLFWV %XQWH 
This facility would have a conditionality similar to that
of Poverty Reduction and Growth Facility (PGRF),
and thus be more concessional than other mechanisms
such as the IMF Compensatory Financial Facility (IMF,
2006a).
Nevertheless, this chapter, rather than exploring
KRZ WR RYHUFRPH ÀQDQFLDO FRQVWUDLQWV ZLOO IRFXV RQ
how developing countries can make better use of
technologies, and, in particular, ICTs, in order to make
WKH GLVWULEXWLRQ RI  RLO SURGXFWV PRUH HIÀFLHQW DQG
hence less costly for end users.

C.

ICTs and their impact on the
oil supply chain

The capital-intensive and labour-saving nature of the
oil industry helps to explain the very high levels of
company revenues per employee. In the case of leading
oil companies this indicator can reach several million
dollars. The information revolution further increases
the role of automation, computation, modelling and
other analysis methods, and has scaled up the use of
ICTs in the petroleum industry, both upstream and
downstream. Although all major IOCs and NOCs
were vertically integrated companies and were trying to
RSWLPL]HUHVRXUFHÁRZVDQGLQYHVWPHQWVDQGLQWHJUDWH
operations from exploration to distribution of oil
products, they lacked the necessary instruments to
achieve that objective. ICTs, through modern software
DQGWKHLUFDSDFLWLHVWRÀQGRSWLPDOVROXWLRQVIRUFRPSOH[
systems containing multiple inputs and variables, might
LQFUHDVHHIÀFLHQF\LQWKHSHWUROHXPLQGXVWU\
Given the capital-intensive nature of the oil sector,
WKH PDLQ SDUW RI  LQYHVWPHQW JRHV WR RLOVSHFLÀF
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technologies, with ICTs still in the process of gaining
relative importance in technology related investment.
In this regard, it is important to make a distinction
between the use of basic ICTs such as e-mail and
the Internet and the use of more sophisticated ICT
solutions such as integrated data networks or censor
devices measuring the drilling and extraction processes.
The basic ICT solutions are increasingly standardized
and are used extensively by IOCs as well as NOCs in
developing countries. The more sophisticated ICT
solutions have so far been fully installed only in leading
IOCs but are becoming more and more important
within the oil sector. Thus, it is estimated that the
oil majors, including BP, Conoco-Phillips, Chevron,
([[RQ0RELO 6KHOO WKDW LV WKH ÀYH GHVFHQGDQWV RI 
the famous seven sisters (Sampson, 1975), as well as
ENI and Total, spend over $10 billion a year on ICTs
in all their oil and gas operations, including upstream,
downstream and petrochemicals.
When implementing ICT solutions in the oil sector
WKHUH DUH VHYHUDO FRQGLWLRQV WKDW QHHG WR EH IXOÀOOHG
7KHÀUVWFRQFHUQVWKHDELOLW\WRKDYHVXIÀFLHQWFDSLWDO
to invest in new technologies including ICTs. Second,
the human and logistical infrastructure has to be in
place so that it is possible to apply and work with the
new technology. The third condition is the functionality
and adequacy of the technology that one would like
to apply. Linking the second and third elements is
essential as these technologies cannot stand on their
RZQ DQG VXIÀFLHQW H[SHUWLVH DQG DELOLW\ WR DGMXVW
business processes need to be within the reach of
organizations. For example, employees need to be able
WRHDVLO\LQWHUSUHWGDWDÁRZLQJLQIURPFRQWUROV\VWHPV
integrate and transform those data into knowledge
and share and mix different bits of the knowledge
of various experts in order to take quick collective
decisions on the optimization of business processes.
An indicator showing the increased adoption of ICTs
by oil companies is the amount of hardware and
software per employee. The better performance of new
oil equipment, as far as its measuring and computing
features are concerned, also indicates the growing
information-intensive nature of the equipment and
its integration with ICTs within more holistic business
DUFKLWHFWXUHV DQG SURFHVVHV ,QFUHDVHG HIÀFLHQF\ LQ
using ICTs might contribute to the extension of
proven reserves beyond existing levels, and increase the
rate of extraction of crude oil from existing wells and
products from crude oil. Competitive pressures from
producers of alternative energy sources might also
drive technological advances, implying the increased
use of ICTs.

While IOCs have a vertically integrated structures that
manages all upstream and downstream operations,
there are oil companies specializing in parts of those
operations or just oil trading. Among vertically integrated
or specialized oil or transportation companies there are
both private and public companies. The presence of
both types of proprietary systems in the international
SHWUROHXP LQGXVWU\ UHÁHFWV WKH SROLFLHV RI  YDULRXV
Governments regarding natural monopolies and the
role of oil in the national economy. In that respect,
identifying the impact of ICTs’ use in the oil-sector
of oil exporting developing countries might be of
particular importance.
The advent of modern Internet-based ICTs in the
1990s increased the interest of oil-sector players in
assessing the impact of ICTs on the industry and the
SURVSHFWVIRUFRPSHWLWLYHEHQHÀWVWKDWWKHLUH[WHQVLYH
use might bring about. Apart from analysis undertaken
within major IOCs, a number of private consultants
(Accenture, Aupec, Compass, Gartner, Forrester,
Hackett), as well as technology vendors (Halliburton,
IBM, Schlumberger, EDS, Siemens), are systematically
exploring the possibilities for more extensive use of
ICTs and related new technologies in the oil sector.
The responsive attitude of oil companies to surveys
conducted by specialized consultants is driven by their
desire to keep pace with their peers. With the aid of
FRQÀGHQWLDOLW\DJUHHPHQWVWRSUHVHUYHWKHLUDQRQ\PLW\
and competitive advantages, they share information
willingly with specialized oil consultants to trace the
use of ICTs within different peer groups in the oil
industry. These studies also permit them to compare the
performance indicators of oil or oil-product producers
operating in different regions and countries.
Major NOCs from leading developing oil exporters are
equally interested in improving production methods and
increasing their market shares in downstream operations
and are becoming more open in participating in peer
reviews and thus learning more from the best practices
not only of IOCs but also of other NOCs. That was
one of the conclusions of recent major research by
the United Kingdom’s Royal Institute of International
Affairs, analysing the activities and performance of
ÀYHPDMRU12&VQDPHO\6DXGL$UDELD·V$UDPFRWKH
Kuwait Oil Company (KOC), the Abu Dhabi National
Oil Company (ADNOC), the National Iranian Oil
Company (NIOC) and Algeria’s Sonatrach (Marcel and
Mitchell, 2006).
Specialized energy consultants normally provide
FRQÀGHQWLDO EHQFKPDUNLQJ VHUYLFHV WR ,2&V DQG
WR VRPH 12&V WR DVVHVV WKH HIÀFLHQF\ RI  ,&7V LQ
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particular business functions11 RU IRU VSHFLÀF DVSHFWV
of ICT services.12 The data supplied are then analysed
statistically to determine the best explanatory variables
IRU PHDVXULQJ HIÀFLHQF\ DQG RWKHU PDQDJHPHQW
decision indicators. On the basis of such data, various
key performance indicators or metrics are constructed
using normalizing or explanatory measures.
For ICT services as a whole a key cost driver is the
number of access points, measured as the total number
of desktops, including PCs, laptops and technical
workstations. The common ICT performance indicator
is the total ICT operating cost divided by the total
number of desktops. The senior management of IOCs
are often more concerned about the effectiveness
of their ICT services. When that is the objective of
measurement, the normalizing measures are likely to be
RLOSURGXFWLRQVDOHVYROXPHDVVHWYDOXHRUSURÀWDELOLW\
The numerators (or top line date) for many of the
NH\ ÀQDQFLDO SHUIRUPDQFH LQGLFDWRUV DUH XVXDOO\ WRWDO
ICT spending or costs and its components, operating
expenses and investment spending. To understand the
ICT intensity of operations at the level of the whole
company a measure computing the percentage of total
company expenditure devoted to ICTs is used. As a
result of such surveys, a participating oil company has
a better idea regarding the use of ICTs, on the basis of
comparison with its peers and with companies in other

211

regions. This information helps in the decision-making
process regarding future resource commitments to
ICTs (Rose, 2002).
ICTs are increasingly considered to be a commodity for
the production of goods or services (such as electricity).
While previously analysis of the use of ICTs and its
impact on economic performance consisted mainly
in comparing peers in a single industry, linking ICTs
to commodities now makes it possible to compare
the oil industry with other industries. Comparing the
oil industry with, for example, the organization of
EXVLQHVVE\ÀQDQFLDOVHUYLFHSURYLGHUVPLJKWHQFRXUDJH
the use of ICTs in the former. Such an approach might
be complicated by the uniqueness of applications and
related hardware to carry out technological operations
in a given industry. For example, the geophysics
DSSOLFDWLRQVDUHWHFKQRORJ\VSHFLÀFWRWKHRLOLQGXVWU\
The following subsections will explore in more detail the
use of ICTs in upstream and downstream operations,
which is schematically presented in chart 4.2.

1.

ICTs and upstream operations

The main challenge of upstream operations that
include exploration and production (E&P) of crude
oil is to extend the life of this depleting resource.

Chart 4.2
ICTs in the oil value chain
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ICTs are becoming more and more important for the
upstream operations of the oil industry. Because of the
LQFUHDVLQJGHPDQGIRURLODQGWKHGLIÀFXOWLHVLQNHHSLQJ
up with this demand from the supply side, the sector
is facing the challenge of increasing production and
improving oil recovery rates. This situation has caused
the oil sector to invest more and more in research
and development, and as a result, improved drilling
and extraction technologies have been introduced.
These new technologies can be divided into two
FDWHJRULHV7KHÀUVWRQHLVSXUHO\PHFKDQLFDOIRFXVLQJ
on better drilling and extraction instruments such as
“horizontal drilling”, a drilling process where the pipes
DUHKRUL]RQWDOO\LQVHUWHGLQWRWKHRLOÀHOG7KLVPDNHV
it possible to cover a broader area than with vertical
drilling. The second category of technologies is based
on providing information during the processes. This
is done by using monitoring devices in drilling and
extraction processes in order to steer them in such
a way that maximum productivity and oil recovery
are achieved. These new technologies are becoming
indispensable as the share of easy oil from the Middle
(DVW LV GHFUHDVLQJ DQG GLIÀFXOW RLO VXFK DV RIIVKRUH
RLOÀHOGVLQGHHSZDWHULVUHSODFLQJLWWRNHHSXSZLWK
GHPDQG7KHLQFUHDVLQJLPSRUWDQFHRI GLIÀFXOWRLOKDV
OHGWRWKHHPHUJHQFHRI DQHZNLQGRI RLOÀHOGWKDWLV
highly digitalized.
$SDUW IURP JRLQJ IRU QHZ RLOÀHOGV D NH\ FKDOOHQJH
LV WR JHW PRUH RLO RXW RI  H[LVWLQJ ÀHOGV WKURXJK WKH
use of more sophisticated technologies that make it

possible to “visualize” the oil wells and recover more
oil than the current techniques permit. ICTs’ role here
is hard to overstate as they make it possible to collect
PDVVLYH DPRXQWV RI  GDWD FRQFHUQLQJ RLOÀHOGV ZLWK
consecutive transfer and manipulation of those data in
sophisticated models that in their turn support decisionmaking as far as the optimal oil recovery methods are
FRQFHUQHG2LOÀHOGVDUHLQFUHDVLQJO\EHFRPLQJDSDUW
of an ICT network at company level, as all of them
are increasingly connected through the Internet and
monitored in a quasi-real-time regime. All elements
RI  RLOÀHOGV LQFOXGLQJ WKH RLO ZHOOV SXPSV SLSHOLQHV
rigs, production platforms and compression facilities,
are interlinked, each having its own IP address. The
greatest computing needs for interpreting elements
of oil-well-related data derive from so-called 3D/4D
seismic search methods that by using downhole
VHQVRUV PDNH LW SRVVLEOH WR YLVXDOL]H VXEVXUIDFH ÁXLG
ÁRZLQWKUHHRUIRXUGLPHQVLRQVWLPHEHLQJWKHIRXUWK
such dimension. At the same time, major IOCs
continue to work on improvements in those methods,
trying to acquire seismic data in substantially higher
resolution.
The US petroleum industry is one of the largest
users of the computing capacity provided by major
IT companies such as IBM. They provide capacity
to geoservice companies or similar departments of
IOCs to manipulate data of prospective and existing
wells using the 3D seismic technology which makes it
SRVVLEOHWRPRQLWRUFKDQJHVLQRLOÀHOGVDQGWRSURYLGH

Box 4.1
Managing oilﬁelds electronically
0DQDJLQJ RLO¿HOGV HOHFWURQLFDOO\ IURP UHPRWH FHQWUHV LV QRW RQO\ DERXW LPSURYHG XVH RI WHFKQRORJ\ RU LQWURGXFWLRQ RI PRUH ,7 EXW DOVR
FKDQJHVWKHZD\LQZKLFKWKHSURFHVVHVRIRLOH[SORUDWLRQDQGSURGXFWLRQDUHFDUULHGRXW$W\SLFDOGLJLWDO¿HOGLPSOLHVUHPRWHFRQWURODQG
operation of oil wells on a constant basis using the interpretation of near real-time data captured by sensors that are installed within oil wells
and obtaining information about various physical and chemical parameters of the oil well. Computer-based models capture data not only
IURPVHQVRUVEXWDOVRIURPORJJLQJHTXLSPHQWDQGÀRZUDWHPHDVXULQJHTXLSPHQW,QWKHHYHQWRIDSUREOHPZLWKVD\DZHOOSURGXFWLRQ
log, the oil company calls in the logging company (such as Schlumberger) to help interpret the log. All these different streams of data are
LQWHJUDWHGLQWRDPRGHOWKDWKHOSVJHRORJLVWVHQJLQHHUVSK\VLFLVWVDQGRWKHUFRPSDQ\H[SHUWVWRZRUNDVDWHDPWR¿QGVROXWLRQVWRHQVXUH
the well’s optimal “behaviour”. A computer model can suggest an optimal decision after trying out thousands of different possibilities. To get
DYDOXHIURPDOORLO¿HOGVDQGWKHLUZHOOVLQDQRSWLPDOZD\DQRLOFRPSDQ\ZLOOQHHGWRPRGHOWKHLUEHKDYLRXUGXULQJWKHLUFRPSOHWHOLIHF\FOH
(i.e. from the beginning). In that case, the model will determine the initial control setting, based on the design and expected yield of the
ZHOO$WWKHVDPHWLPHWKHPRGHOSURYLGHVIRUPRGL¿FDWLRQVEDVHGRQWKHDFWXDOÀRZRIRLOIURPDJLYHQZHOO,IDQH[SHULHQFHGWHFKQRORJLVW
GLVDJUHHVZLWKWKHPRGHO¶VVXJJHVWLRQVKHRUVKHFDQDOWHUWKHGHFLVLRQDQGWKHQIHHGWKHPRGL¿HGGHFLVLRQEDFNLQWRWKHPRGHO7KHODWWHU
will incorporate such a change while proposing future solutions. Combining logical solutions provided by computers with the human ability to
LQWHUSUHWLVWKHV\QHUJ\UHTXLUHGWRUXQDGLJLWDO¿HOG
Source: Digital Energy Journal, issue 1, April 2006, and issue 2, June 2006.
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Chart 4.3
An ICT-based collaborative environment in oil upstream

Source: Society of Petroleum engineers, Paper 99482.

data for further manipulation services to their clients.
Such a large amount of quasi-real-time information
creates a problem regarding its assimilation and the
timely taking of complex decisions on the optimization
of oil extraction.
There is a major need to manipulate data, especially in
the case of horizontal drilling in hostile environments
RI GLIÀFXOWZHOOV%\XVLQJORJJLQJZKLOHGULOOLQJWKH
data from the wells are transmitted to the experts, who
then judge and take action to ensure the best drilling
strategies and oil recovery methods. One such method
consists in lowering a “logging tool” on the end of a
wire line into a well, which makes it possible to visualize
and monitor the actual drilling process, record rock
DQG ÁXLG SURSHUWLHV DQG LGHQWLI\ K\GURFDUERQ ]RQHV
in geological formations sometimes below the earth’s
crust. An interpretation of these measurements then
makes it possible to locate and quantify potential
depth zones intervals containing oil. Logging tools

developed over time measure the electrical, acoustic,
radioactive, electromagnetic and other properties
RI  WKH URFNV DQG WKH ÁXLGV FRQWDLQHG LQ WKHP :HOO
logging is performed at various intervals during the
drilling of the well as well as when the total depth of
the well, which could be from 300 m to 8000 m, is
drilled. Traditionally, logging was performed as the
drilling tools were pulled out of the hole. Now ICTs
enable data to be read using sensors in the drill-string.
This saves time and money. The data, called a “Well
Log”, on the basis of which a decision is made are
normally transmitted digitally and almost in real time
WRWKHPDLQRIÀFHV
The departments of major oil companies responsible for
the search for oil and optimization of exploration and
production processes are now increasingly responsible
for running so-called digital or smart or electronic
ÀHOGV)RUH[DPSOH6KHOOGHYHORSHGWKH´6PDUW)LHOGVµ
program. Here smartness implies a technology-driven
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WHDPLQFKDUJHRIWKRVHÀHOGVWULHGWRLGHQWLI\
the optimal use of resources. It used software
solutions to evaluate scenarios and options,
support decisions and provide architecture for
collaboration. It also introduced business model
improvements in hydrocarbon development
and integrated-reservoir-modelling (IRM)
processes. Chart 4.3 provides an example of
VXFKDFROODERUDWLYHZRUNÁRZ

improvement in the business process that enables an
appropriate level of intelligence to be applied to that
process.13 The idea is to build up integrated operations
that bring together offshore and onshore work teams
across companies to carry out operations and rework
strategies.
Fields using ICTs and related modern oil technologies
are also operated by IOCs in several oil-exporting
developing countries.
v 6KHOO V6RXWK)XULRXVÀHOGLQ0DOD\VLDKDVIRXU
remotely operated wells providing 350,000
pieces of data daily. Other "Smart Fields"
projects have been developed in Brunei
Darussalam and the Gulf of Mexico. The
"smart" method enabled Shell to halve its costs
in the Gulf of Mexico through bundling six
relatively small oil wells in a single project by
putting sensor and control equipment in each
of them and then "plumbing" them.14
v &ROODERUDWLYHZRUNÁRZVWRXSJUDGHFDSDELOLWLHV
and processes have been developed by a joint
Shell–Schlumberger project in deepwater
RLOÀHOGVLQWKH*XOIRI0H[LFRNQRZQDV0DUV
%\ GHÀQLQJ WKH PRVW SUREDEOH VFHQDULRV RI
RLOÀHOG GHYHORSPHQW DQG UHODWHG ULVNV WKH

The smart collaborative environment in chart 4.3
LQFOXGHV D VPDUW ZRUNÁRZ V\VWHP DQ XQFHUWDLQW\
management tool and other new collaborative work
processes that also function in this environment. The
central part is the asset team, which is based in a central,
mainly onshore location and receives data through
servers in near real-time that enable the situation in
RLOÀHOGV WR EH DVVHVVHG 7R WDNH D GHFLVLRQ WKH WHDP
needs to collaborate with the remote desktops of
geoscientists and call-in experts, and with a helpdesk (see
thinner arrows). The so-called immersive collaboration
centre reviews the process and gives feedback at a
higher company-wide level (Langley, 2006).
Following are two examples of the way in which oil
companies from developing and transition economies
XVH,&7VWRLPSURYHHIÀFLHQF\ ER[DQG 

Box 4.2
ICT use by the Saudi Arabian national oil company
A striking example of the use of the most advanced IT systems to manage the oil upstream process is the Saudi Arabian NOC, Aramco. It
is sitting on the largest oil reserve in the world and is also the world’s largest producer and exporter of oil. It disposes of the recent models
RI&5$<RQHRIWKHODUJHVWFRPSXWHUV\VWHPVLQWKHZRUOG$UDPFRXVHVWKHPWRPDQLSXODWHHQRUPRXVPDVVHVRIGDWDRQRLO¿HOGV¶SHUIRUmance and reservoir characteristics in order to ‘”see into” the reservoirs in three dimensions, thus managing to achieve an optimal level for
RLO¿HOGV¶SURGXFWLRQSHUIRUPDQFH,WKDVDOVRGHYHORSHGLQKRXVHVRFDOOHGIUDFWDOGHFRQYROXWLRQDQDOJRULWKPHQDEOLQJLPSURYHGUHVROXWLRQ
of seismic pictures. Other software, called DETECT, makes it possible to map out subsurface channels and see the thinnest and thickest
parts of oil reservoirs. The company has installed a major integrated SAP software solution, to which 51,000 users in company locations
worldwide have access. It supports about 80 per cent of Aramco’s key business processes and has managed to absorb more than 250
legacy programs without compromising or disrupting company operations. Employees in remote areas are linked to each other through wireless local area networks (LANs). Access to wireless LANs also allows service and utility organizations to access company SAP applications,
e-mail and the Internet. Since 2001, Aramco has also been using VSAT (very small aperture terminal) satellite technology to provide network
FRQQHFWLYLW\IRUPRELOH¿HOGRSHUDWLRQVDQGUHPRWHFRPSDQ\IDFLOLWLHV96$7SURYLGHVLQWHUDOLDGLVDVWHUUHFRYHU\FDSDELOLWLHVDQGEDFNXS
FRPPXQLFDWLRQVVHUYLFHVWRUHPRWHDUHDV7KHVDWHOOLWHFRPPXQLFDWLRQVHQDEOHWLPHO\XVHRILQIRUPDWLRQIURPULJV¿HOGFUHZVDQGPDULQH
vessels. They are available on all rigs, feeding advanced 3D visualization centres and thus enabling remote geo-steering systems for drilling operations through real-time drilling, data collection and monitoring. More sophisticated IT solutions that are feature-rich, real-time and
PXOWLPHGLDEDVHGDUHLQFUHDVLQJO\PDNLQJLQURDGVLQWRFRPSDQ\SUDFWLFHV$FFRUGLQJWRLWV&KLHI*HRSK\VLFLVWLQWKHQH[W¿YH\HDUV$UDPFR
is planning to quadruple its investment in oil exploration.1 The company invests on a continuous basis in developing and enhancing the IT
NQRZOHGJHRIWKHZRUNIRUFHVRWKDWLWFDQDGDSWEHWWHUWRWHFKQRORJLFDOFKDQJH7KHFRPSDQ\¶V,&7UHODWHGVRSKLVWLFDWLRQKDVEHHQUHÀHFWHG
in the several international awards that its website has received during the last few years.2
1
2

“Saudi Aramco commits to technology automation” Digital Energy Journal, 16 May 2006
See: www.saudiaramco.com
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Box 4.3
ICT use by Russian oil companies
Another large oil producer is the Russian Federation, where oil is produced by a mix of government-controlled and private companies.
Among the major Russian oil producers are Rosneft in which the Government is a majority shareholder, and other privately owned compaQLHVVXFKDV/XNRLO71.%3DQG6XUJXWQHIWHJD]5RVQHIWLVXVLQJDFWLYHO\WHFKQRORJLHVWRLPSURYHWKHÀRZUDWHVRIH[LVWLQJZHOOVDVZHOO
as exploiting proven but as yet untapped reserves through development drilling with quite low levels of operating and capital expenditures.
%\XVLQJWUDGLWLRQDOZHOODQGPRGHUQZHOODQGUHVHUYRLUPDQDJHPHQWWHFKQLTXHVLQFOXGLQJDUWL¿FLDOOLIWK\GURIUDFWXULQJDQGZDWHUÀRRGLQJ
techniques the company achieves higher recovery rates from existing wells. Integrated production management software based on geologiFDODQGVLPXODWLRQPRGHOVXVLQJ'DQG'VHLVPLFGDWDRIWKHNH\¿HOGVPDNHVLWSRVVLEOHWRLGHQWLI\WKRVHZHOOVZLWKWKHJUHDWHVWSRWHQWLDO
DQGWRDOORFDWHGULOOLQJK\GURIUDFWXULQJDQGOLIWLQJUHVRXUFHVWRPD[LPL]HWKHQHWSUHVHQWYDOXHRISURGXFWLRQLQHDFK¿HOG$WWKHVDPHWLPH
6XUJXWQHIWHJD]KDVGHVLJQHGDPHWKRGIRUGULOOLQJKRUL]RQWDOZHOOVWKDWPDNHVLWSRVVLEOHWRLQFUHDVHIRXURU¿YHWLPHVWKHUDWHRIFUXGH
RLOÀRZLQFRPSDULVRQZLWKZHOOVGULOOHGWKURXJKWKHDSSOLFDWLRQRIFRQYHQWLRQDOWHFKQRORJLHV$OOWKRVHWHFKQRORJLHVDUHPRQLWRUHGE\,&7V
related to those processes.1 Other oil producers in the Russian Federation also use similar methods. At the same time the local oil-related
WHFKQRORJ\DQG,&7SURGXFHUVDUHIDFLQJWRXJKFRPSHWLWLRQIURPLQWHUQDWLRQDOVHUYLFHFRPSDQLHVDQGDUHKDYLQJGLI¿FXOW\LQZLQQLQJFRQtracts from Russian major oil companies.
1

See www.rosneft.com; www.surgutneftegas.ru.

Many leading IT and process automation service
providers are involved in helping IOCs and NOCs
to make upstream operations an ICT-intensive
process. While service operators and technology
vendors propose various technological solutions,
the oil companies are striving to design a single IT
architecture for their upstream operations permitting
them to operate like an integrated system. As a result,
they request the help of service providers in achieving
such a solution rather than selling their pieces of ICT
equipment or applications. Within oil companies, while
business units create and own data it is the responsibility
of IT departments to manage those data in the most
effective ways. The latter implies ensuring the security
of data and its standardization across the company.
Aupec studies analyse the use of ICTs in upstream
operations in a representative group of both IOCs and
NOCs.15 The average share of IT spending in total
expenditures (including operating capital and project
expenditures) was 7 per cent for 2004 and 8 per cent for
2005. These numbers compare well with the share of
ICT expenditures in the GDP of the most developed
economies. While more than two thirds of the IT
budget goes to operating expenditure for running and
maintaining the IT infrastructure, investments are also
LQFUHDVLQJ $OVR RQH ÀIWK RI  WKH RSHUDWLQJ H[SHQVHV
to maintain software applications are devoted to ERP
support. While all employees have desktops and many
of them have laptops, there is a tendency towards use
of high-end PCs and workstations. Equally, companies
use predominantly new servers (less than three years
old), with Unix servers having a dominant position.

Linux use is increasing in the technical computing
segment.16
From a developing and transition economy perspective,
the adoption of ICTs and investment in them in the
oil sector need to take into account a number of
considerations.
First, ICTs are becoming extremely important to the oil
industry. While pipes, rigs, pumps and large platforms
are thought to be made up of low-tech bits and pieces,
in reality they are monitored by ICTs and interact by
relying on massive amounts of high-tech inputs – from
exploration to drilling, development and production –
using data management and manipulation, computeraided design (CAD), supervisory control and data
acquisition (SCADA), and so forth. The above
elements represent parts of increasingly integrated
operations in the oil industry networked by ICTs that
make it possible to communicate, monitor, compute,
model and take decisions at the various levels of the
upstream.
6HFRQG JLYHQ WKH UHPRWHQHVV RI  PDQ\ RLOÀHOGV DQG
their location outside the main telecommunications
QHWZRUNV DFFHVV WR VXIÀFLHQW EDQGZLGWK LV RI  SULPH
importance for IOCs and NOCs. This helps them
maintain operations in a holistic way. Some of them
use the services of satellite telecom providers to set up
intra-company satellite telecommunication networks
WR OLQN DOO WKHLU RLOÀHOGV DQG PDQDJH WKHP IURP WKH
KHDGRUVWUDWHJLFUHJLRQDORIÀFHV&RPSDQLHVRSHUDWLQJ
in developing and transition oil-producing countries
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need to spend more on ICT infrastructure than is the
case for North America and Europe, as they frequently
need to build up their own infrastructures and cannot
rely on local support.
Third, the diverging interests of various players
and competition between different standards and
programs sometimes limit the possibility of extending
integrated operations throughout the industry. These
GLIÀFXOWLHV EHFRPH DSSDUHQW ZKHQ XQGHUWDNLQJ
UHVWUXFWXULQJ VWDQGDUGL]DWLRQ DQG VLPSOLÀFDWLRQ RI 
installations and programs. Adapting to technological
change also requires changing old working habits and
labour composition and location. This is often done
by moving control and measurement activities from
offshore platforms to onshore locations, where virtual
control and decision-making are increasingly taking
place (Wahlen et al., 2005).
In order to maximize the impact of ICTs on oil
upstream operations, developing and transition
economies must continuously invest in ICTs and other
technologies, and consider the additional barriers, such
as limited local expertise, and the need for additional
investment in infrastructure.

2.

ICTs and downstream operations

ICTs are also actively used in the downstream part of
WKHRLOVXSSO\FKDLQQDPHO\WUDQVSRUWDWLRQDQGUHÀQLQJ
of crude oil as well as marketing and distribution of its
products. As in upstream, here also the share of ICT
expenditures in overall costs, including operational and
capital expenditure, tends to be around 8 per cent.17
Downstream operations constitute an informationintensive process that deals with different pieces of
data on purchasing and delivery of crude, further
UHÀQLQJ DQG GLVWULEXWLRQ RI  SURGXFWV 7KRVH GDWD
include crude prices, inventory, storage and transport
capacity, delivery costs, sourcing options and prices,
oil products throughput and mix, and delivery to
wholesale and retail points of sale. Similar logistical
and data assimilation and decision-making problems
arise in the case of petrochemicals production and
distribution.
The main regulatory requirements that induce oil
companies to use next-generation oil technologies more
actively are those that impose a large-scale reduction
of harmful emissions. As a result, the producers of
oil products are constantly searching for products with
the lowest possible CO2 and other polluting emissions.
Since vehicles and other means of transportation are

the main users of oil products, the possibilities of
supplementing oil products with bio fuels or, synthetic
fuels or combining combustion engines with electrical
motors are among the possibilities to explore. “Fuel
cell” is an emerging method for the production of
clean energy from fossil fuel. It is an electrochemical
device which combines hydrogen and oxygen to
produce electricity. It does not require recharging and
its only by-products are water and heat. Compared with
FRPEXVWLRQWKLVSURFHVVLVVHYHUDOWLPHVPRUHHIÀFLHQW
and less polluting. However, in spite of the introduction
of new technologies and fuels, oil products remain
unchallenged and their global consumption shows an
upward trend.
0HDQZKLOH WKH XVH RI  ,&7V LQ UHÀQHULHV KHOSV WR
improve technological processes and increases yields
of lighter oil products with less harmful emissions. In
transportation and distribution, ICTs make it possible
to avoid losses and help to optimize the stocking and
further delivery of oil products to users.
Given expectations of a high oil product demand,
the world is not short of projects for building new
UHÀQHULHV +RZHYHU DFFRUGLQJ WR :RRG 0DFNHQ]LH18,
PRVW DQQRXQFHG UHÀQHU\ SURMHFWV LQ   RI 
ZKLFKDUHIRUQHZUHÀQHULHV ZLOOSUREDEO\QRWEH
realized. As a result, capacity utilization in the industry
will remain high and any additional supply capacity will
be most probably absorbed by the increasing demand.
At the same time the structure of demand will generate
IXUWKHU LQYHVWPHQW LQ DGGLWLRQDO UHÀQLQJ FDSDFLW\
and more upgrading of existing capacities. The main
UHJLRQWKDWLVH[SHFWHGWRFRQVWUXFWQHZUHÀQHULHVRI 
DFDSDFLW\RI PEGDQGH[SDQGH[LVWLQJUHÀQHULHV
E\  PEG LV WKH $VLD3DFLÀF UHJLRQ 6XUSULVLQJO\
the North American region will concentrate on new
projects of more than 1 mb/d, while the Middle East
ZLOOFRQFHQWUDWHRQH[WHQVLRQRI H[LVWLQJUHÀQHULHVE\
PEGDGGLQJDPHDJUHPEGDVQHZUHÀQHULHV
Another surprise is the fact that while Africa might
expand its existing capacities by some 0.4 mb/d, even
lower growth is expected in Latin America, Europe and
the Russian Federation (Jamieson, 2006). At the same
time, given the outdated nature of the technologies
XVHG LQ 5XVVLDQ UHÀQHULHV ZKLFK DUH ELDVHG WRZDUGV
heavy oil products, many companies are starting to
LQYHVW WR XSJUDGH WKH UHÀQHULHV SURGXFW PL[ WRZDUGV
lighter products and middle distillates.19
(IIRUWV WR LQFUHDVH UHÀQHU\ XWLOL]DWLRQ ZHUH PDGH LQ
the period of low oil prices in the second half of the
1980s and 1990s, with a view to improving operating
HIÀFLHQFLHVDQGWKXVPHHWLQJWKHFKDOOHQJHVRI IDOODLQ

INFORMATION ECONOMY REPORT 2006

CHAPTER 4 ICTS IN THE OIL SECTOR: IMPLICATIONS FOR DEVELOPING ECONOMIES

UHYHQXHVDQGSURÀWV7KXVEHWZHHQDQGWKH
86 UHÀQLQJ LQGXVWU\ LQFUHDVHG LWV FDSDFLW\ XWLOL]DWLRQ
from 85 per cent to 93 per cent. It also managed to
raise by 75 per cent the yield of light products from
heavy crudes, considerably reduce crude and product
inventories and double the average throughput per
UHWDLO VWDWLRQ 6XFK HIÀFLHQF\ JDLQV ZHUH GXH PRVWO\
to progress in using ICT tools. While the 1980s were
characterized by the use of linear programming and
modelling, which enabled economic processes to be
assessed and plant operations to be optimized, the
1990s brought advances in distributed controls, inline blending, maintenance management, logistics
management and introduction of software systems of
enterprise resource planning (ERP). Later on, the scaleup of electronic communications and transactions, as
well as a wave of consolidations in the industry, added
WR WKH LQFUHDVH LQ RSHUDWLQJ HIÀFLHQFLHV +RZHYHU
WKH HIÀFLHQF\ JDLQV RI  WKDW SHULRG GLG QRW UHVXOW LQ
LQFUHDVHGQHWPDUJLQVIRUWKHUHÀQHULHVDVWKHEHQHÀWV
were competed away and passed to customers (Miller
et al., 2003).
At the same time, the mergers and acquisitions of
the 1990s also increased the operational complexity
of running large enterprises. Meanwhile competition
and new methods of tracing inventories brought
about a trend of decreasing inventories with related
risks in supply shortfalls in the event of unexpected
contraction of supply from crude oil producers. As
PHQWLRQHGDERYHPRGHUQUHÀQHULHVKDYHDOVRWRIDFH
the clean fuel requirements and an increasing number
RI SURGXFWVSHFLÀFDWLRQV)LQGLQJWKHRSWLPDOEDODQFH
EHWZHHQWKRVHFRPSOH[LWLHVDQGHIÀFLHQWDQGHIIHFWLYH
production of oil products is a major challenge and
requires capital investment not only in modern deep
oil cracking equipment, related storing and distribution
facilities, but also in integrated downstream operations
and management solutions based on the recent web based ICT programmes. The challenge here is to move
out from IT silos based on the priorities of individual
departments or parts of the downstream value chain to
a global functional model controlling in an integrated
PDQQHU WKH ZRUN SURFHVVHV LQIRUPDWLRQ ÁRZV DQG
performance indicators (Moore, 2005).
,QRWKHUZRUGVIXUWKHUH[SDQVLRQRI UHÀQLQJFDSDFLWLHV
in various parts of the world should take place on
the basis of modern information-intensive business
processes characterized by intensive use of IT systems
that manage transportation of crude, technologically
DGYDQFHG UHÀQLQJ SURFHVVHV DQG IXUWKHU ÁRZ RI  RLO
products in the paradigm of optimized IT solutions
for all stages of the downstream. Linkages between
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information systems of various oil companies may
also create possibilities to switch from competition to
cooperation between oil product suppliers, especially
if there are tight demand conditions and very highcapacity utilization.
As will be shown in following sections, the downstream
operations are important for developing countries.
Many oil exporters diversify their petroleum industry
E\LQYHVWLQJLQUHÀQHU\DQGGLVWULEXWLRQQRWRQO\LQWKHLU
own countries but also in countries importing their
crude oil. Some oil-importing developing countries
DOVRKDYHUHÀQHULHV$OORI WKHPVKRXOGEHFRQFHUQHG
with improvement in oil products distribution systems.
ICTs are becoming increasingly present in all those
operations.

D.

ICT contribution to increased
efﬁciency in oil trading

1. Oil spot and futures markets
In the aftermath of the crises of the 1970s the oil market
ZDVWKHÀUVWWRLQWURGXFHRQDODUJHVFDOHWKHVSRWDQG
futures market as a method of trading, risk management
DQGSULFHGLVFRYHU\7KHÀUVWRLOIXWXUHVFRQWUDFWXVLQJ
West Texan Intermediate (WTI) as a benchmark was
launched in 1983.20 As a result, in the early 1980s, the
prices set previously by oil exporters were replaced by
spot prices determined in the London and New York
exchanges by both supply and demand. To cover the
ULVNV RI  SULFH ÁXFWXDWLRQV DQG GHIDXOWV RQ SD\PHQWV
the oil exchanges started to introduce derivative
ÀQDQFLDOLQVWUXPHQWVVXFKDVIXWXUHVDQGRSWLRQV6RRQ
the derivatives market became a major business, which
greatly exceeded the volume of the physical market.
Increased reliance on futures markets became the main
method of determining the market price and managing
ULVNV UHODWHG WR SULFH DQG H[FKDQJH UDWH ÁXFWXDWLRQV
Eventually, the derivatives also determined the prices
for oil products and petrochemicals.
Futures trading as a concept has been used since the
late Middle Ages, when agricultural producers were
managing the risk of price falls by setting contract prices
in advance with their potential buyers. However, only
the means provided by ICTs permitted futures trading
to really take off. The use of electronic means made the
price discovery process nearly instantaneous, making
it possible to factor in market fundamentals, as well
as positive and negative news, for setting current and
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expected prices of a commodity. However, it was only
after the second oil crisis in the early 1980s that pricing
started to move out from the so-called posted prices
(set by OPEC members) to prices quoted in derivatives
exchanges by spot and futures contracts. This oil trading
mainly takes place in two principal energy exchanges
– the New York Merchantile Exchange (NYMEX)
and the International Commodity Exchange (ICE)
of London21. Those exchanges had concentrated the
KLJKHVWOHYHOVRI OLTXLGLW\ZKLFKSHUPLWVWKHHIÀFLHQW
setting of oil futures and options. Operations here
are regulated by exchange clearing houses which act
as counterparts to every transaction and ensure that
brokers honour their commitments. The exchanges
cover themselves against the risk of default by pooling
brokers’ deposits in the clearing house. For example, in
NYMEX, which is the largest energy futures exchange,
the clearing-house safety net pooled a guarantee fund
of $135 million and a default insurance fund of $ 100
million.22
Even if energy represents only 2 per cent of the global
GHULYDWLYHVPDUNHWVZLWKÀQDQFLDOSURGXFWV23 the traded
values are growing at an impressive rate. Thus, during
WKHÀUVWWZRPRQWKVRI PLOOLRQRLOIXWXUHV
contracts were traded in NYMEX. This represented an
impressive 32.1 per cent increase in comparison with
the same period in 2005. During the same period, the
number of Brent futures contracts in ICE increased
by 63.3 per cent to reach 6.4 million. New types of
contracts also experienced rapid growth. For example,
NYMEX recently launched the electronic mini crude oil
contracts. From 2005 to 2006 their volume increased by
488.4 per cent to reach 1.6 million contracts. Interesting
was also the dramatic growth of fuel oil contracts in
the Shanghai Futures Exchange. Those contracts were
launched in August 2004 and reached the impressive
level of 2.2 million contracts in January–February
2006, with an 887.6 per cent increase on a yearly basis.
There are derivatives exchanges also operating in
developing and transition economies, including India,
China, Mexico, Brazil and Taiwan Province of China.
They are in full expansion and already trade several
hundreds of millions of various contracts a year. One
of the largest derivatives exchanges in the world is the
Korea Exchange. 24
Analysing the nuts and bolts of futures trading is not
the aim of this chapter. However, a short description of
its ICT use is provided. Oil futures markets are similar
to stock exchanges where brokers agree on futures
contracts through open outcry. The positions of the
many bidders are then digitalized and communicated
to the counterparts and the exchange clearing house.

However, to make trade happen, the broker needs to
be physically present in the exchange.
This traditional type of futures market still exists
in NYMEX, but no longer in ICE, which became
DQ HQWLUHO\ HOHFWURQLF WUDGLQJ ÁRRU 7UDGHUV LQ ,&(
communicate with each other silently through
Internet connection and ICE could therefore give up
WKH WUDGLQJ ÁRRU LQ FHQWUDO /RQGRQ ,Q IDFW WKH IXOO\
HOHFWURQLFWUDGLQJÁRRUKDVDVKRUWHUWUDQVDFWLRQWLPH
The increase in the speed and volume of transactions
brought about a dramatic increase in the membership
of ICE, streamlining access to a larger pool of
buyers and sellers and a market with more liquidity.
Also, ICE developed a service called ICE Data, which
delivers online to more than 20,000 subscriber’s data
on the energy market, including prices, real-time
quotes, trades, tick data, historical time series and
technical analysis.25 ICE’s departure from the open
outcry method induced NYMEX Europe to follow up
E\RSHQLQJVLPLODUHÁRRUVÀUVWLQ'XEOLQDQGWKHQLQ
London.
At the same time, in June 2006, NYMEX agreed with
the Chicago Merchantile Exchange (CME) to start
trading energy futures on the CME Globex electronic
trading platform.267KLVLVRQHRI WKHODUJHVWÀQDQFLDO
exchanges, with derivative instruments not only for
commodities but also for segments of stock equity
indexes, interest rates and individual equity. The new
element of commodities futures in Globex was the
addition of the energy and crude oil segment to the
more traditional soft commodities traded in CME.
According to critics, the fully electronic market is more
anonymous27 and more rigid than the open outcry one.
7KH\DOVRFODLPWKDWLQRUGHUWREHHIÀFLHQWEURNHUV
need to have multiple screens to compensate for the
ÁH[LELOLW\ RI  WKH RSHQ RXWFU\28 The organizers of
fully electronic exchanges are aware of this and equip
brokers with all necessary ICT tools to ensure that
electronic brokerage meets fully the requirements of
clients.
Finally, it is known that the benchmarks29 used in
the main US and UK exchange markets refer to the
local crude oil types such as WTI and Brent, which
are lighter crudes. The only heavy crude that is used
as a benchmark is the Dubai from the United Arab
Emirates, which has lost importance with time. While
world crude oil production shifts towards heavy or
sour types of oil with higher sulphur content, the
oil product mix demand faces stricter environmental
regulations and therefore favours lighter products with
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very low sulphur content. As a result, it is increasingly
GLIÀFXOW WR HQVXUH WKDW WKH SULFH GLVFRYHU\ IRU KHDY\
oils compares well with that of light oil benchmarks
traded in NYMEX and ICE. As the Middle East and
the Russian Federation are not only the main suppliers
of oil but also the centres of heavy oil production, the
rationale of focusing oil trading on light benchmarks
is questionable. With increasing expertise in the
functioning of derivative exchanges and with adequate
ÀQDQFLDO UHVRXUFHV VHOHFWHG RLOH[SRUWLQJ GHYHORSLQJ
and transition economies could become new centres
of spot and futures trading for energy and primarily
crude oil. These new centres would introduce new
benchmarks based on the main heavy crude types such
as Urals and Dubai. That in turn may increase the ICTrelated sophistication of oil-traders based in the main
oil-producing regions.

2.

Other oil-related e-marketplaces

There are other major oil-trading platforms with
Internet-based techniques for transacting mainly
oil products, petrochemicals and also some crudes.
However, such oil-related e-marketplaces are less
visible than e-trading of, say, electricity. Analysis of their
VWUXFWXUH EXVLQHVV PRGHOV DQG VRXUFHV RI  ÀQDQFLQJ
make it possible to describe the role of Internet-and of
Intranet-based e-marketplaces in the oil sector. There
is also online trading of oil equipment, spare parts and
the like(Geyer, 2003).
E-marketplaces for commodities have been well
known for quite some time.30 Here also buyers and
sellers leverage information to make the exchange
RI  SURGXFWV PRUH HIÀFLHQW +RZHYHU DIWHU WKH ÀUVW
Internet boom many online trading initiatives in the oil
sector were abandoned and the high expectations for
e-marketplaces’ performance could not be met. OverLQYHVWPHQWWRJHWKHUZLWKZHDNÀQDQFLDOPDQDJHPHQW
caused the failure of many of these e-marketplaces.
The investments needed were larger than the expected
cost reductions. However, some companies such
as Intercontinental Exchange and Trade-Ranger
continued operating in the market by betting on the
ORQJWHUP EHQHÀWV RI  HEXVLQHVV DQG ZHUH UHDG\ WR
invest until the potential of e-marketplaces had been
fully developed (Jones, 2003).
The participants in oil e-marketplaces include
suppliers,31 buyers,32 traders, brokers, distributors, and
industrial and private end-users. The varying needs
and interests of the different actors, the increasing
competitiveness in the sector and the complexity of
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the oil supply chain itself have led to the emergence of
various e-marketplaces.
7KH ÀUVW W\SH WKH 3RZHU ([FKDQJHV IXQFWLRQ OLNH
stock exchanges. This leads to an environment in which
every participant can decide whether to sell or buy its
commodity. Thanks to the electronic environment
IDFLOLWLHVVHDUFKLQJWLPHFDQEHUHGXFHGDQGHIÀFLHQF\
gains can be achieved. Because of the nature of the oil
market, orders have to be scheduled. This process of
scheduling is accompanied by procedures for coping
with potential imbalances in supply and demand. These
HH[FKDQJHVDOVRSHUPLWRQOLQHÀQDQFLDOVHWWOHPHQWV
The second type, the e-procurement operations, can
be regarded as the purchasing of commodities online.
6HUYLFHV DUH GHVLJQHG WR GHDO ZLWK WKH GLIÀFXOWLHV
of complex supply chains, as can be seen in the oil
sector. This is being achieved by fully automating the
procurement process in a rule-based environment that
LVVXSSRVHGWREHEHQHÀFLDOWRERWKEX\HUVDQGVHOOHUV
7KH HIÀFLHQF\ JDLQV JHQHUDWHG LQ WKHVH SURFXUHPHQW
e-marketplaces derive from the latter’s ability to
FUHDWHVXIÀFLHQWOLTXLGLW\GHDOVÁRZDQGFROODERUDWLRQ
arrangements, leading to cost reduction in the supply
chain process. The procurement e-marketplace might
be compared to a reverse auction process where buyers
can place offers and make sellers compete. This leads
to an environment in which every supplier can decide
where to set its commodities price to get the order.
Buyers, on the other hand, can decide what to buy
taking into account the prices and amounts offered
by suppliers. Meanwhile, given the limited number
of players in the oil market, the IOCs are not yet
FRQVLGHULQJHPDUNHWSODFHVDVLPSRUWDQWSOD\LQJÀHOGV
and as a result the emerging e-marketplaces do not yet
KDYHWKHÀQDQFLDOEDFNLQJRI ,2&V
At the same time e-procurement and online trading
of oil-related equipment are becoming increasingly
popular. In many cases these e-marketplaces are a
part of multifunctional platforms that also provide
other services to customers in the oil industry. One
of such platform, called Rigzone.com, together with a
marketplace for various type of equipment, also provides
information, directories, analysis and so forth.33
Selling and buying oil products and oil equipment
in e-marketplaces could create competition and thus
SOD\ D EHQHÀFLDO UROH HVSHFLDOO\ IRU RLOLPSRUWLQJ
developing countries, which would be able to use such
PDUNHWSODFHVDVWREHQHÀWIURPEHWWHUSULFHV)RUWKLV
DGHTXDWH,&7LQIUDVWUXFWXUHDQGÀQDQFLDOPHFKDQLVPV
need to be in place.
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The development perspective

Developing and transition economies will probably
not be in a position to use oil in the same way as
industrialized countries for at least two reasons: the
natural oil resources are limited and environmental
concerns impose the use of sustainable development
models. To both problems ICTs can provide solutions
WKDW JR EH\RQG WKH PHUH LPSURYHG HIÀFLHQF\ DQG
productivity of the oil industry.
To effectively use ICTs in the petroleum industry
and related sectors oil-exporting and oil-importing
countries need to improve employees’ knowledge and
skills. The local oil companies are increasingly aware
of this issue and engage more often in technology and
human capital investments. They also need to learn to
combine local R&D with technology transfer so as to
PDNHWKHPRVWHIÀFLHQWXVHRI ERWK

1.

Oil-exporting developing and
transition economies

Thanks to increased demand for oil and high oil prices,
emerging oil-exporting developing countries currently
FDQ KDYH DFFHVV WR VXIÀFLHQW ÀQDQFLDO UHVRXUFHV IRU
their oil projects. However, they encounter many
other challenges, including technical ones. The use
of state-of-the-art ICT technologies in the oil sector
is becoming more and more widespread. Developing
countries are now facing the challenge of keeping up
with technological developments in order to be able
WRGHULYHPD[LPXPEHQHÀWIURPWKHLURLOUHVHUYHV$V
shown before, they need to meet several preconditions
in order to do so. While IOCs are already working on
integrating their ICTs with business processes and are
adapting their human skills to carry out that task, NOCs
and independent companies in developing countries
are still struggling to get their infrastructure right and
to improve access to modern ICTs. Larger NOCs
from the Middle East and the Russian Federation are
better positioned than the NOCs from other countries
DV WKH\ KDYH HQRXJK ÀQDQFLDO UHVRXUFHV WR VHFXUH
access to recent technologies and acquire the requisite
experience and skills.
To secure access to new ICTs, the NOCs have
basically two possibilities. They can either buy access
to new technologies from service operators or they
FDQ FRRSHUDWH ZLWK ,2&V LQ H[SORLWLQJ WKHLU RLOÀHOGV
They might acquire more experience and technology
by working on pilot projects and other cooperative

arrangements with IOCs and to a lesser extent with
NOCs from countries such as China, Malaysia, the
Russian Federation and Saudi Arabia. Cooperative
arrangements with IOCs have another advantage
compared with working with service operators.
Clauses for technology transfers and training of
NOCs’ staff can be inserted in the contracts on the
terms of participation of IOCs in the oil production
process. As a result, these new agreements are creating
a solid legal base for acquiring and adapting the new
technologies used by IOCs while the IOCs get access
WRQHZRLOÀHOGV,2&VFDQSURYLGHGHYHORSLQJFRXQWU\
NOCs with valuable experience regarding how to reengineer processes and implement new technologies
in an effective way. Including adequate training
programme requirements in agreements with IOCs is
equally important for creating a skilled workforce to
drive NOCs towards new technologies and ICTs.
Another of the major problems that developing
countries have to resolve in their drive for more valueadded activities is development of human capital and
skilled labour. In the oil industry those categories
LQFOXGH TXDOLÀHG HQJLQHHUV DQG ,7 H[SHUWV 7KH QHZ
work processes based on the use of new technology,
LQFOXGLQJ ,&7V QHHG VNLOOV WKDW DUH QRW HDV\ WR ÀQG
in those countries. One way of addressing this issue
would be for local companies to hire specialized skilled
labour and consultants from abroad to train the local
workforce while backing up local operations. Another
way would be to leverage on the technology transfer
clause in the contracts with foreign oil companies to
ensure the transfer of technology and training and
education of local staff. So far, NOCs have requested
from IOCs more technology transfer than training
for local personnel. Probably many prefer to use
specialized independent consultants to train local staff
without interference from their potential competitors.
Perceiving oil-exporting countries as a high political
risk in terms of their reliability as oil suppliers has
often more to do with geopolitical calculations than
with economic analysis. The track record of oilexporting countries shows the contrary. Unlike in the
pre-OPEC times of concessions, today oil-exporting
countries are fully exercising ownership rights to
underground reserves. At the same time, they work in
close cooperation and are parties to E&P agreements
with IOCs. Those agreements may take the form
of production sharing agreements (PSA), service
contracts, buy-back deals and so forth. Moreover,
many oil-exporting countries, through their national
oil companies, play a leading role in new discoveries
and capital investment in E&P. For example, of the
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$8.6 billion expected to be invested in E&P in Algeria
during 2006–2010, more than 70 per cent will be
invested by Sonatrach, the national oil company, while
the rest will come from foreign partners. Sonatrach
itself made six out of eight discoveries in 2005.34 If
LWKDGQRWKDGWKHWHFKQRORJLFDODQGÀQDQFLDOFDSDFLW\
Sonatrach would have been unable to take the lead in
searching for oil. Moreover, being less constrained by
the short-term reporting of results to shareholders,
well-organized and modern national oil companies
are able to cope with more risky investments in E&P
DQGDUHUHLQYHVWLQJWKHUHVXOWLQJSURÀWVWRLPSURYHWKH
proven reserves/production ratios.
$IWHUWKHQDWLRQDOL]DWLRQRI RLOÀHOGVE\23(&FRXQWULHV
in the mid-1970s, the largest part of global oil reserves
is under the control of NOCs. In recent decades the
12&VKDYHDFFXPXODWHGQRWRQO\ÀQDQFLDOUHVRXUFHV
EXW DOVR NQRZKRZ DQG GLYHUVLÀFDWLRQ VWUDWHJLHV E\
incorporating downstream and upstream operations
both locally and internationally. At the same time,
the NOCs with access to conventional technologies
are increasingly aware of the need to introduce more
actively the latest technologies, including ICTs. The
latter are at the disposal of technology vendors and
major IOCs. To produce oil in more complex and
unconventional environments the NOCs will need to
work within new IT-intensive collaborative processes
and be able to better leverage new technologies.
According to comprehensive research on leading
NOCs, the latter prefer to go for independent ways
of building up modern business processes and
technological capabilities For example, ADNOC, Saudi
Aramco and Sonatrach are eager to participate in R&D
of new technologies in order to gain an edge in the
industry. As was mentioned in the section on ICTs and
upstream operations, Saudi Aramco tries to build up its
core competencies by addressing fundamental pillars
such as technological excellence, people and processes.
Looking into the future of the oil market, Aramco
is also trying to innovate by developing for example,
fossil-fuel-driven fuel cell technology. The emerging
collaboration between NOCs to develop clean oil
technology is also a part of their technological drive
(Marcel and Mitchell, 2006).
An example of active use of ICTs is the National
Iranian Oil Company (NIOC), a subsidiary of the
Ministry of Petroleum (MOP). It is providing IT
services to MOP and its other subsidiaries within
the oil sector. The aim is to equip all operational and
service units with modern ICTs permitting them to be
competitive both in the Islamic Republic of Iran and
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abroad. NIOC plays the role of an ICP (with a plans
to become an ASP) for all MOP subsidiaries in order
to provide secure communications for all oil industry
units. With more than 150 IT engineers and with a
network centre connected to more than 300 access
points in various parts of the country, it tries to run
enterprise applications which improve communications
and procedures within and between the various units in
the upstream and downstream operations. It also plays
the role of a consultant and provides management
with information necessary for taking decisions. The
ERP, e-commerce and other web-enabled applications
are the elements of online activities of the producers
of the Iranian crude oil, as well as of those of oil
products and petrochemicals and their users.35
There is also an increasing South–South dimension in
the oil companies’ search for new oil. Sonatrach has
been active in prospecting for oil in other developing
countries such as Yemen. Being a major oil exporter, the
Russian Federation actively encourages its companies
to invest in upstream and downstream operations in
other transition and developing economies. Major
oil-importing developing countries such as China and
India are increasingly participating in the search for
oil in Africa. This is another dimension of South–
South investments in the oil sector (see section on oil
importers). All those national companies are competing
quite actively with IOCs, proposing to host countries
modern technological solutions on more competitive
terms.
)LQDOO\WKHEHQHÀWVRI DPRUHHIIHFWLYHXVHRI ,&7VLQ
the oil sector should also spill over to other sectors of
the economy in order to avoid the “Dutch disease” or, in
other words, to avoid making other exports (especially
manufactured goods) less competitive as a result of
WKHZLQGIDOOSURÀWVIURPWKHRLOH[SRUWVHFWRUDQGWKH
appreciation of the national currency, which could
KROGEDFNWKHGLYHUVLÀFDWLRQRI WKHHFRQRP\DQGHYHQ
cause its de-industrialization. One way of countering
the “Dutch disease” could be the dissemination in
RLOH[SRUWLQJFRXQWULHVRI WKH,&7HQDEOHGHIÀFLHQF\
gains, in particular improved corporate governance
and organization, to the oil servicing sectors as well
as other parts of the economy and especially to less
competitive export and non-traded goods sectors.
6XFKDVSLOORYHUHIIHFWWRJHWKHUZLWKÁH[LEOHIRUHLJQ
exchange and monetary policies, could also keep prices
and hence national currencies at competitive levels. It
may also inter alia allow local oil services companies to
be competitive while participating in bids and auctions
of oil-producing companies seeking equipment, goods
and services for their activities.
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Oil-importing developing and
transition economies

While major emerging economies can sustain the
ÀQDQFLDO VKRFN GXH WR WKH LQFUHDVH LQ RLO SULFHV
WKDQNVWRWKHLUÁH[LELOLW\DQGTXLWHGLYHUVLÀHGH[SRUWV
base, the majority of middle and small oil-importing
countries are facing major terms-of-trade losses and
related multiple economic challenges. In 2005, while
QHW RIÀFLDO GHYHORSPHQW DVVLVWDQFH 2'$  VWRRG DW
ELOOLRQWKHRXWÁRZIURPWKHGHYHORSLQJFRXQWULHV
on the account of higher oil prices increased by $130
billion. Already in the year 2000, at the time of a much
lower oil price increase, UNCTAD proposed that IFIs
DFWLYDWH FRPSHQVDWRU\ ÀQDQFLQJ IDFLOLWLHV LQ RUGHU WR
smooth the terms-of-trade shock for oil-importing
developing countries.36 The magnitude of the external
shock this time was much greater. Thus, between
2003 and 2005, owing to the increase in oil prices, real
incomes in oil-importing countries contracted by 3.6
per cent, while for some low-income countries the loss
was much greater, totalling up to 10 per cent of their
income (World Bank, 2006).

Major developing net oil importers
As indicated at the beginning of chapter two major
developing oil importers–China and India–are
considered to be major competitors in the international
oil markets and are thought to be among the driving
forces behind the higher plateau of crude oil prices.
Currently, around 60 per cent of Middle Eastern oil
LVÁRZLQJWR$VLDLQFOXGLQJ-DSDQZKLFKLVVHFRQGWR
China in terms of absolute level of oil consumption
(OPEC, 2004). In fact, China and India also have local
oil production and their NOCs are moving fast up the
ladder, catching up with IOCs as far as their corporate
organization, technological sophistication and working
methods are concerned.
The main Chinese NOC is the China Petroleum &
Chemical Corporation, more than 50 per cent of
whose shares are controlled by the Government. It
showed an extremely impressive expansion of overall
sales, both upstream and downstream, from around
RMB 350 billion in 2002 to RMB 830 billion in
2005 (Sinopec Corp. 2005, p. 9). Its parent company,
Sinopec Group, has developed major South–South oil
investment projects including those in West and North
Africa. It has been taking economic and political risks
in acquiring international equity capital in crude oil
production in various regions, and it is expected that

the oil produced from those sources will increase quite
soon from 3 million tons to 10 million tons yearly. As
soon as the issue of economic and political risks has
become a matter of less concern, these assets will be
transferred to Sinopec Corp.
With regard to using the local and imported crude
RLOLQDQHIÀFLHQWZD\6LQRSHF&RUSVWUHVVHGWKHXVH
of ICTs as crucial in the development of resource
and supply chain optimization systems, especially
in downstream operations. Thus, it established an
integrated optimization model at headquarters,
IROORZHGE\DVLQJOHUHÀQHU\DQGPXOWLSHULRGHQWHUSULVH
model, a crude spots procurement optimization
model, a process mechanism model, and an integrated
UHÀQHU\DQGFKHPLFDOHQWHUSULVHPRGHO7KHFRPSDQ\
IT infrastructure is constructed around a major ERP
system covering key information-intensive elements
such as supply chain, electronic commerce, seismic
data processing, oil reservoir description, production
scheduling optimization, advances process control and,
IC refuelling card. By the end of 2005, 41 branches of
Sinopec Corp. were using the ERP.37
In India the two major NOCs, the Oil and Natural
Gas Corporation Ltd (ONGC) and Oil India Ltd
(OIL), dominate the county’s oil sector. While the
Government is the main shareholder in both, they are
also strategic partners through cross-ownership – that
is, they own a part of each other’s shares. While OIL
is the downstream giant of India, ONGC is the largest
Indian player in upstream and transportation (pipelines).
Through its subsidiary, Indian Oil Technologies Limited
(ITL), and its R&D Centre, OIL is trying to pioneer oil
technology development in India. It has upgraded such
WHFKQRORJLHV DQG WHFKQLFDO H[SHUWLVH LQ WKH UHÀQLQJ
DQGOXEULFDQWVHFWRUDVÁXLGFDWDO\WLFFUDFNLQJ )&& 
hydro processing, catalysis, residue upgradation,
distillation, simulation and modelling, lube processing,
crude oil evaluation, process optimization, material
failure analysis and remaining life assessment.38 At the
same time ONGC has one of the main virtual reality
interpretation facilities and also one of the largest ERP
implementation facilities.39

Other oil importers
The small and medium-sized oil-importing developing
countries have fewer possibilities to compensate for
the increase in their oil bills through a corresponding
increase in exports of goods and services, or accelerated
economic growth, and are facing formidable challenges
in adapting to the world of expensive oil. These

INFORMATION ECONOMY REPORT 2006

CHAPTER 4 ICTS IN THE OIL SECTOR: IMPLICATIONS FOR DEVELOPING ECONOMIES

countries include the overwhelming majority of least
developed countries (LDCs). While the combined
GDP of the 50 LDCs was around $260 billion in
2004 and could be a little higher for 2005 and 2006,
WKHLQFUHDVHGSURÀWVRI RLOPDMRUVRUWKHVRFDOOHGÀYH
sisters represented around half of the overall value
added produced by those countries.40
7KHPDLQFKDOOHQJHIRUWKHVHRLOLPSRUWHUVLVWRÀQG
LQWHUQDO DQG H[WHUQDO ÀQDQFLDO UHVRXUFHV WR ÀQDQFH
WKH JUHDWO\ LQÁDWHG RLO LPSRUWV ELOO  7KH\ DOVR IDFH
the need to improve the management of trading,
transportation and distribution of oil products to
consumers. Increased costs of acquisition of oil and
oil products are in themselves a major deterrent and
do not allow complacency about the costs related to
oil distribution networks in those countries. However,
to cut costs or diminish waste they also need upfront
investments to replace the outdated technologies and
storage capacities.
One of the main challenges for oil importers, and
especially for small and medium-sized countries, is
the development of a system of joint stockpiling and
emergency sharing of oil. Stocks representing 30 days
of imports are considered to be optimal. While in
some countries Governments and the private sector
stock only crude oil, in other countries it is a mix of
crude oil and oil products. Moving oil storage from
national to regional level makes the management of
VWRFNVDPRUHFRPSOH[WDVNDQGE\GHÀQLWLRQUHTXLUHV
better organization of this framework. Since the
regional framework represents a type of network,
,&7VDUHWKHWHFKQRORJLHVWKDWFDQHQVXUHLWVHIÀFLHQW
functioning provided that the established rules of
the game do not face the risk of unilateral changes
by individual members. Among developing countries
this question has been discussed particularly in various
Asian organizations and forums. However, the Asian
countries are still at the stage of pledging to institute
such an arrangement and have not yet started it (Shin,
2005).
Another major problem is the outdated nature of
UHÀQLQJ LQ PDQ\ RLOLPSRUWLQJ GHYHORSLQJ FRXQWULHV
,Q WKH PDMRULW\ RI  FDVHV WKH UHÀQLQJ FDSDFLWLHV DUH
not using the modern cracking technologies, and the
yield of light oil products out of imported crude oil
is much lower than similar indicators for modern US
DQG(XURSHDQUHÀQHULHV:KLOHLPSURYLQJWKHH[LVWLQJ
oil products distribution network requires relatively
LQFUHPHQWDOLQYHVWPHQWVLQ,&7VWRHQDEOHUHVRXUFHÁRZ
to be better tracked and losses to be diminished, the
WHFKQRORJLFDOFKDQJHVQHHGHGLQUHÀQLQJDQGDFTXLULQJ
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related modern ICTs would require considerably larger
investments.
Meanwhile many oil-importing developing countries
are trying to use imported crude oil and oil products
more effectively and are building up stocks. In trying to
meet such targets as better organization of purchasing,
inbound logistics and distribution of oil products many
of them are endeavouring to improve the capacity to
manage such processes with more active use of ICTs.
In countries with relatively well-organized oil trading
companies the latter are in a position to rely on local
or international vendors of hardware and software and
relative simple variants of ERP to organize streamlined
versions of purchasing, transportation and distribution
of oil products.
+RZHYHUWKHÀQDQFLDOUHVRXUFHVDWWKHGLVSRVDORI RLO
importing developing countries are further diminished
E\WKHLQFUHDVHLQRLOSULFHVDQGWKHÀQDQFLDODVVLVWDQFH
SURYLGHG E\ LQWHUQDWLRQDO ÀQDQFLDO RUJDQL]DWLRQV
bilateral donors and oil-exporting countries is lagging
far behind the actual need of those countries. At the
same time, awareness of the need to help developing
oil importers to face the challenges of streamlining
their oil distribution networks, inter alia through the
PRUHHIÀFLHQWXVHRI ,&7VLVLQFUHDVLQJDPRQJYDULRXV
groups of donors as well as the oil companies that are
trying to sell oil products to those countries.

F.

Conclusions and policy
recommendations

Traditional crude oil will probably continue to play a
crucial role in the future world energy balance for at
least several decades. In the more distant future crude
RLO ZLOO GHULYH QRW RQO\ IURP WUDGLWLRQDO RLOÀHOGV EXW
also from other oil-containing energy sources. Also, oil
products will be increasingly used in conjunction with
biofuels and electricity. That presents policy-makers as
well as industry participants and consumer groups with
WKHPDMRUWDVNRI HQVXULQJDVHFXUHVXSSO\DQGHIÀFLHQW
use of oil in the paradigm of sustainable development
models. In that respect, a key question that should be
addressed primarily by the international petroleum
industry is how to ensure optimal ways of supplying oil
and its products, in particular by using the possibilities
provided by ICTs.
Better use of ICTs and related technologies in the
oil sector might provide an approach to addressing

INFORMATION ECONOMY REPORT 2006

224

CHAPTER 4 ICTS IN THE OIL SECTOR: IMPLICATIONS FOR DEVELOPING ECONOMIES

WKH FXUUHQW GLIÀFXOW VLWXDWLRQ UHJDUGLQJ RLO VXSSO\ LQ
ZRUOGHQHUJ\PDUNHWVDQGWRDFKLHYLQJDPRUHHIÀFLHQW
use of existing oil resources. While ICTs and related
WHFKQRORJLHVVKRXOGKHOSWRORFDWHQHZRLOÀHOGVZLWK
greater accuracy and hence more effective capital
H[SHQGLWXUHWKHLVVXHRI PRUHHIÀFLHQWRLOH[WUDFWLRQ
IURPH[LVWLQJÀHOGVLVQROHVVLPSRUWDQW&RQVHTXHQWO\
the main stakeholders, including the shareholders of
IOCs, should espouse a longer-term strategic approach,
including increased R&D efforts in the oil sector and
reinvesting larger revenues from hydrocarbons in better
production modes and reserve indicators.
Avoiding potential deterioration and supply shocks can
EHDFKLHYHGRQO\ZLWKLQWKHIUDPHZRUNRI ZHOOGHÀQHG
and coordinated policies and practices that include the
use of ICTs as a tool for integrating and optimizing
business processes in both upstream and downstream
RSHUDWLRQV 7KH EHQHÀWV RI  VXFK DQ DSSURDFK DUH
especially apparent for those countries that are lagging
behind in the use of technologies as a means of
improving their energy situation. The most vulnerable
group in that respect are the oil-importing developing
countries that have no means of compensating for the
increases in the cost of oil by switching to alternative
energy sources or by introducing effective conservation
measures. Thus, it is equally apparent that well-designed
international energy cooperation efforts should clearly
LQFOXGH ÀQDQFLDO DQG WHFKQRORJLFDO VXSSRUW PHDVXUHV
for those countries.
To improve the use of ICTs and new technologies the
NOCs of the main oil-exporting developing countries
should continue investing in ICT related know-how
and business processes. Inserting technology transfer
clauses in production sharing or other arrangements
with IOCs could also be a part of their strategies.
At the same time the technology transfer clauses in
various types of contracts with IOCs could be the
main way of acquiring oil technologies, including
those related to ICTs, especially in the case of the new
wave of non-OPEC oil exporters from developing and
transition economies. Another way to make sure that
the IOCs use state-of-art ICTs and other technologies
ZKLOH H[SORLWLQJ RLOÀHOGV DQG GHYHORSLQJ UHODWHG
infrastructure is to include such requirements in the
national oil regulatory framework and ensure that
RLO RSHUDWRUV DUH IXOÀOOLQJ WKHP $V D UHVXOW IRUHLJQ
operators will make the necessary investments in new
ICTs and other oil-related technologies while extracting
oil in those countries.
Another approach, which is quite well utilized by
NOCs from mainly OPEC countries, is based on

closer relations with oil service companies and oil
technology and ICT-related vendors, and on closer
ties with other oil industry consultants and experts.
That makes it possible to set up competitive and
integrated technology and ICT architecture within
NOCs using means that are relatively independent
of IOCs. The problem here is to compensate for the
gaps in experience and adequate business processes
within NOCs by more actively involving service and
technology providers in following up the functioning
of newly installed ICT and related technologies. At
the same time more active cooperative arrangements
for R&D with leading international companies and the
involvement of experienced and in many cases retired
oil engineers, technicians and corporate executives to
help to use better those technologies could also be
among the means of achieving a state of excellence in
technology, business processes and human resources
development.
At the same time oil-exporting countries’ Governments
PD\ÀQGWKDWWKHUHDVRQIRUODJJLQJEHKLQGLVEHFDXVH
NOCs, exploiting their special status, are not paying
enough attention to the introduction of modern ICTs
as a means of improving their corporate performance.
To avoid such a situation, adequate regulatory
and incentives mechanisms encouraging NOCs to
participate more actively in, say downstream might be
envisaged. For example, while Governments in many
oil-exporting countries are the owners of oil wells,
private capital investment, and hence competition, can
be further promoted in downstream operations.
Similarly, possibilities for competition in purchasing
and supplying oil products in both oil-exporting and
oil-importing countries might lead local oil trading
and distribution companies to streamline their
corporate structures and use ICT more effectively.
7KH LVVXH RI  HIÀFLHQW XVH RI  WUDQVSRUWDWLRQ VWRUDJH
and distribution networks in all countries, as well as
UHÀQLQJ LQ FRXQWULHV WKDW GR KDYH VXFK FDSDFLWLHV LV
EHFRPLQJDPDMRULVVXHLQLPSURYLQJWKHHIÀFLHQF\RI 
WKHJOREDORLOVXSSO\FKDLQ)XUWKHUGLYHUVLÀFDWLRQRI 
the oil sector in developing countries should take into
account the most recent technological solutions in the
RLOUHÀQLQJ DQG SHWURFKHPLFDOV LQGXVWU\ ZKLFK PDNH
it possible to enter as competitive participants in the
higher-value-added levels of downstream operations
both domestically and internationally.
Oil-importing developing countries that face severe
ÀQDQFLDO SUREOHPV LQ EX\LQJ RLO SURGXFWV QHHG WR
UHFHLYHÀQDQFLDODQGWHFKQLFDODVVLVWDQFHLQSXUFKDVLQJ
oil products and ensuring that they are transported,
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VWRUHGDQGGLVWULEXWHGHIÀFLHQWO\7RPDNHWKDWKDSSHQ
there is an urgent need to change the focus from
WUDGLWLRQDO ,0) FRPSHQVDWRU\ ÀQDQFLQJ PHFKDQLVPV
to special new funds, for example to an enlarged
Exogenous Shock Facility with active participation by
various groups and types of donors. OPEC and other
oil-exporting countries, as well as major oil companies,
are in a position to provide considerable funding for
such mechanisms. They should also consider playing
DSURDFWLYHUROHLQGHÀQLQJWKHFRQGLWLRQVDWWDFKHGWR
such a facility. Thus, better use of technologies, and
especially ICTs, to streamline the distribution of oil
and its products could be one of the recommendations
while providing such a facility. In other words, one of
WKH UHTXLUHPHQWV ZKLOH UHQGHULQJ ÀQDQFLDO DVVLVWDQFH
might be the use of part of that assistance to upgrade
WKH ,&7 FDSDELOLWLHV RI  RLO UHÀQLQJ DQG RLO SURGXFWV
distribution networks in oil-importing developing
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countries in order to achieve tangible results with
UHJDUGWRPRUHHIÀFLHQWZD\VRI VXSSO\LQJRLODQGLWV
products to end users.
Such an approach should also be a part of national
policies encouraging policy-makers and company
executives in those countries to pay due attention to
introducing corporate governance criteria that take
LQWR FRQVLGHUDWLRQ WKH HIÀFLHQW XVH RI  ,&7V LQ WKH
distribution of oil products. However, this cannot be
DFKLHYHG XQOHVV LQWHUQDWLRQDO ÀQDQFLQJ DUUDQJHPHQWV
helping the most affected oil-importing countries are
SXWLQSODFH&RQVLGHULQJEHWWHURSWLRQVIRUÀQDQFLQJ
and using oil and its products should be an important
responsibility of public and private decision makers in
oil-importing countries. It should be also an important
point for consideration by oil exporters, IFIs and the
donor community at large.
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Chapter 5
ICTs, ENTERPRISES AND JOBS: WHAT POLICIES?
A.

less developed economies. The policy challenge is to
HQVXUHWKDWWKHOHVVSULYLOHJHGVWUDWDRI VRFLHW\RI ÀUPV
DQGRI FRXQWULHVFDQEHQHÀWIURPWKHHQKDQFHPHQWV
that new technologies provide.

Introduction

To understand the poverty effects of information and
communication technologies (ICTs), it is necessary
to know how these technologies alter labour markets.
Ultimately, jobs are the only sustainable poverty
eradication tool because they are the source of income
both for the population through wages and for
Governments through taxation. ICTs are important
contributors to business performance. For this reason,
policymakers must develop strategies to promote
competitive enterprises (particularly small and mediumsized ones) that generate decent work (ILO, 2001).
Effective enterprises require competent managers and
productive workers. Human resource development is
therefore an indispensable component of any ICTrelated economic and social growth policy.

It is in the developed world that many of the effects
of ICTs on production processes and labour markets
can be observed at this time. It is there that most
investments have been made, and it is there that evidence
is readily available. This is true both in industries that
produce directly ICT goods and services and in other
enterprises that use these to improve their performance.
It is therefore important to emphasize that even if
PRVW RI  WKH HYLGHQFH DYDLODEOH UHÁHFWV H[SHULHQFHV
in the developed countries, indirect and anecdotal
information seems to indicate that the process is being
replicated in the developing world. For example, while
there do not seem to be standardized employment
ÀJXUHV IRU ,QGLDQ EXVLQHVV VHUYLFHV WKH GDWD RQ
external trade in this sector would seem to suggest that
HPSOR\PHQWWKHUHPXVWKDYHJURZQVLJQLÀFDQWO\ VHH
FKDUW 6LPLODURXWSXWÀJXUHVIRURWKHUGHYHORSLQJ
FRXQWULHVIRUZKLFKGDWDDUHDYDLODEOHWHQGWRFRQÀUP
WKLVK\SRWKHVLV7KHÀUVWVHFWLRQRI WKLVFKDSWHUZLOO
review some of the factors that explain why ICTs have
considerable effects on labour markets. The second
will examine the technologically induced changes
in the structure of the economy. The third section
will show that the introduction of automation at the
“factory” (or production) level has shifted employment
away from production into managerial and other nonproduction employment and to the services sector. A
common belief is that this results in offshoring: work
previously carried out in high-cost areas is displaced
to low-labour-cost economies. The fourth section,
however, argues that the scant evidence available tends
to disprove this notion. Indeed, the employment levels
of skilled workers in many developing countries tend
to show a trend of labour market segmentation similar
to that seen in the developed economies. In all these
countries there is evidence of an increase in either the
employment or the wage levels of skilled workers and
a fall in these same factors for others. It will be also
argued in the fourth section that these changes are the
UHVXOWRI WHFKQRORJLFDOFKDQJH7KHÀQDOVHFWLRQZLOO
examine some consequences of these shifts and the

7KH EHQHÀWV RI  the information technology revolution are
today unevenly distributed between the developed and developing
countries and within societies.1 This “digital divide” is the
result of prevailing social and economic inequalities
within and between countries. A major concern is
to adopt corrective policies so that this divide does
not prolong and deepen existing socio-economic
inequalities. The introduction of ICTs is not neutral.
Without intervention, the greater use of ICTs can
increase existing social and economic divides. This is
true between and within countries. Social and equity
issues must be considered. This is particularly true
in the case of ICTs. Financial and human resources
are required in order to exploit ICTs advantageously.
This is true for an individual, for an enterprise and for
an economy. Enterprises or persons that understand
how to use information can exploit the comparative
advantage bestowed by both hardware and software.
Economies must face such a challenge too. In so doing,
they become more competitive: ICTs thus leverage
and amplify existing social and economic divides
unless corrective action is taken. Countries with large
human resource pools and solid social security systems
KDYH WKH FDSDFLW\ WR DGDSW WR ÀQDQFH UHWUDLQLQJ DQG
to cushion the costs of transformations. In so doing,
they can increase their productivity and become more
competitive, thus widening the gap between them and
231
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policies that countries will need to adopt in order to
face the challenges posed by ICTs.

B.

How do ICTs interact with
the world of work?

ICTs are important factors in determining how, where,
when and who works. They do so directly through the
transformation of machinery and equipment used in
the production of goods and services. Occupations
have disappeared and been created: who had heard of
ZHESDJHGHVLJQHUVVRPHÀIWHHQ\HDUVDJR"6LPLODUO\
KRZ PDQ\ W\SRJUDSKHUV GRHV LQGXVWU\ QHHG QRZ"
Clerical tasks carried out by telephonists, data entry
personnel and secretaries have been changed beyond
recognition. Indeed, repetitive tasks of increasing
complexity can now be - and are being - automated at
an ever more rapid pace.
The fall of microprocessor prices and the increase in
their performance have led to rapid implementation
of automation, the creation of powerful optimizing
algorithms and data mining technologies. Thanks to
these developments, new administrative and control
processes are possible, permitting greater inventory and
logistics management and new marketing processes.
7KHUH LV DPSOH HYLGHQFH DOUHDG\ WKDW XQGHU VSHFLÀF
conditions (Dorgan and Dowdy, 2004), investments in
,&7VLPSURYHWKHSURGXFWLYLW\RI ÀUPV(OECD, 2003;
Indjikian and Siegel, 2005), ICTs become competitive
tools and their use becomes indispensable. This poses
a real challenge to developing countries, where there
DUH IHZ ÀQDQFLDO DQG KXPDQ UHVRXUFHV WR LPSOHPHQW
the changes required in order to make full use of
investments in those technologies.
7KHPDUNHWHIIHFWVRI ,&7VFRXOGEHMXVWDVVLJQLÀFDQW
The reduction of transaction and search costs has
improved the performance of markets (Eggleston,
Jensen and Zeckhauser, 2002). It is now possible
IRU PRVW ÀUPV WR DVFHUWDLQ WKH SULFHV FKDUJHG E\
their competitors and to identify low-cost suppliers,
thus improving their competitive position. This can,
LQ WXUQ OHDG ÀUPV WR DVVHVV WKHLU YDOXH FKDLQ DQG WR
identify those activities that could – or should – be
subcontracted and those that give them a competitive
HGJH,WDOVRDOORZVFXVWRPHUVWRÀQGWKHEHVWSULFHV
for the products or services they seek to acquire.
The market operates in a more effective manner by
increasing the number of actors that can operate in
any market and by making prices of intermediary and
ÀQDOJRRGVPXFKPRUHWUDQVSDUHQW

The rapid growth of the Internet and the consequential
reduction of transmission costs have made it
possible and economical to transmit vast amounts
of information across large distances. This, in turn,
has allowed the trade in services that have permitted
coordination and planning of production processes
across both time and space. No longer is it necessary
to have research and development teams physically
near production or marketing teams; no longer do
EDFNRIÀFH WDVNV QHHG WR EH QHDU FRVW FHQWUHV  $
critical component of enterprises’ strategies is now to
determine what to subcontract and what to produce
in-house. Globalization and technology have jointly
made it possible not only to subcontract a number of
activities, but also to do so at an international level: it is
increasingly simpler to make jobs – rather than workers
– migrate. ICTs have the potential to transform
production methods, processes and management in
all enterprises regardless of size and location. The
transformation is, however, clearly evident in the IT
LQGXVWU\ LWVHOI ZKLFK KDV OHG LQ DGRSWLQJ VLJQLÀFDQW
structural changes in the recent past.
The transformations of production methods and
processes do not, by any means, imply the loss of
total jobs in an economy. They require a change in the
structure of competencies. Unfortunately, the pace of
change of productivity is often greater than that of the
rate of transformation of the skill mix of a society, and
this can lead to transitory rises in unemployment levels.
Historically, however, technological change has led to
productivity growth, greater innovation and, ultimately,
increases in the standard of living (Broadberry and
Irwin, 2005). The policy challenge is to speed up and
facilitate the transformations required of the labour
force and reduce the costs resulting from these changes.
This must be considered for equity reasons and also to
facilitate the adoption of new technologies. Workers
ZKR GR QRW IHDU FKDQJH DQG DUH HTXLSSHG WR EHQHÀW
from it will be much more amenable to the adaptations
resulting from the adoption of ICTs.

C.

Economic “sector” shifts

During the Industrial Revolution productivity rose
VLJQLÀFDQWO\ LQ DJULFXOWXUH 6WRNH\   DQG WKHUH
was a shift of employment and production from farms
and households to “factories” (Mokyr, 2000; Piore
and Sabel, 1990). It is very likely that the ICTs are
currently having a similar effect, transferring activities
from manufacturing to the business services sector: new
production models rely on “high skill” activities such
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as design, research and development and supply chain
management and marketing at the corporate level. The
production of goods and services is subcontracted
WR ÀUVWWLHU SURGXFHUV $XHU %HVVH DQG 0pGD  
Services, particularly business services, can increasingly
be traded.
Changes in the structure of production of goods and
services can be divided into changes that alter the
production processes within enterprises themselves and
changes that lead to the suppression of activities within
an enterprise and that are subsequently acquired in the
marketplace – the “horizontalization” of enterprises.
Many of the internal production changes result in
productivity increases and changes in the demand for
ODERXU  7KHVH ZLOO EH EULHÁ\ H[DPLQHG LQ VHFWLRQ (
of this chapter, which will review available data on
shifts from manufacturing to those services that were
WUDGLWLRQDOO\ FDUULHG RXW ZLWKLQ ÀUPV DQG DUH QRZ
increasingly subcontracted. Therefore, the changes
that will be examined here concern manufacturing
DQG ÀQDQFLDO LQWHUPHGLDWLRQ UHDO HVWDWH UHQWLQJ DQG
business activities.
7KHGHÀQLWLRQRI HFRQRPLFVHFWRUVDQGWKHLUG\QDPLFV
must be viewed with some caution. The development
of supply chains facilitated by highly effective data
processing equipment and increased market openness
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makes it possible to separate the pure production of
goods (or services) from their design, marketing and
GLVWULEXWLRQ7KLVSURFHVVLVDPSOLÀHGE\HFRQRPLHVRI 
scale, specialization and different innovation practices.
Indeed, by making it possible to distribute goods and
services over wider geographical areas it is possible
to achieve much larger returns to scale. Thus, some
enterprises can specialize in product development and
marketing, while others thrive on process innovation.
This increased specialization can modify the nature
RI  ÀUPV OHDGLQJ WR SRVVLEOH HUURUV RI  FODVVLÀFDWLRQ
when electronic industries subcontract the production
of their goods and concentrate on design, marketing
and supply chain management, do they belong to the
´PDQXIDFWXULQJµVHFWRU"7KHFKDQJHVLQWKHIRUPVRI 
distribution of content (music, text and cinema) will
reduce the production of goods too. The production
of tapes or compact disks is being replaced by the
electronic distribution of content: is content a good
RU D VHUYLFH"  7KH VDPH PLJKW KDSSHQ LQ WKH IXWXUH
with books. There is thus a need to explore the shift
from the manufacturing to the business services
sector and to the production of intangibles (content),
WDNLQJLQWRDFFRXQWWKDWWKHUHDUHVLJQLÀFDQWULVNVRI 
PLVFODVVLÀFDWLRQ EHFDXVH RI  WKH FKDQJLQJ QDWXUH RI 
EXVLQHVV DQG WKH DEVHQFH RI  ÀQHJUDLQ FRPSDUDWLYH
data on the subject.

Chart 5.1
Output of business services and manufacturing output as a proportion of total output
Chart 5.1a - Ratio of manufacturing to total output at PPP
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Chart 5.1b – Ratio of business services to total output at PPP

Source: ILO, based on UNSO and World Bank (World Development Indicators).

Chart 5.2 – Employment levels
Chart 5.2a – Manufacturing

Source: ILO, based on UNSO and World Bank (WDI).
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Chart 5.2b – Business services

Source: ILO, based on UNSO and World Bank (WDI).

Chart 5.3 – Smoothed average changes in employment levels
Chart 5.3a – Changes in manufacturing employment

Source: ILO, based on UNSO and World Bank (WDI).
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As chart 5.12 shows, the output of business services
DV D SURSRUWLRQ RI  WRWDO RXWSXW ÀJXUH RQ WKH ULJKW 
KDV JURZQ VLJQLÀFDQWO\ LQ PRVW FRXQWULHV IRU ZKLFK
comparable data are available. On the other hand,
manufacturing output as a proportion of total
output shows a decreasing trend. Since total output
at purchasing parity has grown in all the countries
selected, it can be concluded that the business services
VHFWRU·V RXWSXW KDV JURZQ VLJQLÀFDQWO\  )LJXUHV RQ
total output and total employment are presented in
annex 1.)
Chart 5.2 describes employment in the business
services sector and the manufacturing sector. There
is a clear upward trend in the business services sector,
and stability or a very limited fall in the manufacturing
sector. When three-year moving averages of percentage
variations are plotted, they show that the changes in
manufacturing employment cluster near the zero axis or
are under it, while they tend to concentrate around the
5 to 10 per cent ranges in business services – describing
a level of stability in employment for the manufacturing
sector and growth for the business services sector. Both
Japan and the United States show negative smoothed
employment growth rates in the business services
sector, but this could probably be partly due to (or is a
result of) the output employee ratios described below.

Chart 5.4 illustrates the output per worker in the
manufacturing and business services sectors. (This can
be considered a proxy for productivity in those sectors,
but since it does not take into account hours worked,
it can be a biased estimate.) There are noticeable
increases in both the manufacturing and business
services. Output per worker in the business services
VHFWRULVVLJQLÀFDQWO\KLJKHUWKDQLQWKHPDQXIDFWXULQJ
sector: there is some evidence that wages in the former
are also higher than in the latter.
The shifts of both output and employment from
manufacturing to business services are not the only
changes in the employment structure. There is
considerable evidence that within industries there
KDVDOVREHHQDVLJQLÀFDQWLQFUHDVHLQWKHQXPEHURI 
non-production workers in the manufacturing sector
(Berman, Bound and Machin, 1998). The shift towards
other services and, in third world countries, to work in
the informal economy is also accelerating.
In conclusion, it could be said that technology has
brought stability in the employment levels for the
manufacturing sector and growth in the business
services industries. Output per worker in both these
sectors is growing, but growth in manufacturing is lower
than in the business services sector. Unfortunately,

Chart 5.3b – Changes in employment in business services

Source: ILO, based on UNSO and World Bank (World Development Indicators).
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Chart 5.4 – Output per worker (USD)
Chart 5.4a – Manufacturing

Chart 5.4b – Business services

Source: ILO, based on UNSO and World Bank (World Development Indicators).
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the picture is not complete since India and China,
PDMRU EHQHÀFLDULHV RI  FXUUHQW HFRQRPLF WUHQGV WKDW
KDYH VKRZHG VLJQLÀFDQW H[SRUW DQG RXWSXW JURZWK
do not have compatible statistics allowing further
comparisons. It may be noted, however, that economic
activity in these two countries has expanded and that
employment must have increased too.
India, in particular, has demonstrated the impact
of ICTs in employment and economic growth. In
reality, economic growth started rapidly in the 1980s
(Rodrik and Subramanian, 2005), and the creation
of employment in the software and business
process outsourcing industries picked up in the early
1990s. Software exports grew from $225 million in
1992–1993 to $3,010 six years later (Kambhampati,
2002). Employment in the software industry was
estimated to have grown from 242,000 persons
during the period 1999–2000 to 568,000 four years
later – an average yearly growth rate of 18 per cent.
Employment in business process outsourcing grew
from 70,000 workers in 1999–2000 to 245,500, a
growth rate of 42 per cent average per year (Kumar
and Joseph, 2005).
&KDUWVKRZVWKHVLJQLÀFDQWJURZWKRI WKHVHUYLFHV
sector in India (which includes the business sector)
starting around 1983. This break roughly corresponds
to the changes resulting from policy transformations
as described by Rodrik and Arvind (2005). Business
and communications were the largest contributors to
this growth (an average growth rate of 13 per cent in

Chart 5.53
Growth rate of services sector, India

Source: Gordon and Gupta (2003).

the 1980s and of 19.8 per cent in the 1990s and of
6.1 per cent and 13.6 per cent respectively). A short
comment on data sources and problems therein can
be found in box 5.1

D.

The geographical movement
of jobs and workers

It was previously noted that low search and transaction
costs associated with ICTs facilitated the development

Box 5.1
A note on data
Understanding the evolution of the economy and creating appropriate social and economic policy require information. Assessing the results
of past policies to determine how to respond and design new interventions also requires statistics. In paraphrasing Solow, you can see the
computer age everywhere except in social and economic statistics, particularly in the developing world. It is curious to note that the introduction of cheap data acquisition and processing machinery has not led to visible improvements in social and economic information there.
,QFRPPRQZLWKRWKHUVODERXUPDUNHWVFDQEHLQÀXHQFHGE\JUHDWHUDYDLODELOLW\RILQIRUPDWLRQ(QWHUSULVHVFDQDGYHUWLVHMRERSHQLQJVDQG
workers can submit their candidatures for openings. Search and transaction costs could also fall with the introduction of ICTs. Here again, it
must be noted that there are important divides: low-skilled workers tend to have less access to ICTs and, therefore, less access to employment information. Clearly, active labour market policies that capture available opportunities and allow unskilled workers to identify postings
would reduce frictional unemployment.
In terms of policy, information on enterprises (particularly SMEs), their demography (births, growth and deaths) and their human resources
QHHGVVXEVWDQWLDOLPSURYHPHQWV7KLVUHTXLUHVDIDLUO\FRPSUHKHQVLYHFODVVL¿FDWLRQRIRFFXSDWLRQVERWKWRSHUPLWZRUNHUVWRDVVHVVGHPDQGIRUMREVDQGWRGHWHUPLQHLQGLYLGXDOFDUHHUSDWKVWKURXJKWUDLQLQJDQGUHWUDLQLQJ6XFKGDWDDUHDOVRXVHIXOIRUSURJUDPPHHGXFDWLRQ
DQGSURIHVVLRQDOWUDLQLQJVHUYLFHV$WWKHVDPHWLPHDPRUH¿QHJUDLQFODVVL¿FDWLRQRILQGXVWULHVDQGDQLPSURYHGGHVFULSWLRQRIIRUPDOLW\RU
LQIRUPDOLW\ZRXOGSHUPLWSROLF\PDNHUVWRGH¿QHLQGXVWULDODQGWUDGHSROLFLHVWKDWSOD\RQUHODWLYHFRPSHWLWLYHDGYDQWDJHV,QGHHGDFORVHU
view of the dynamics of sectors helps in identifying key actors that can promote economic growth.
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of global supply chains through the expansion of
offshoring and foreign direct investment. This is,
clearly, not a new phenomenon. In the manufacturing
sector numerous industries have transferred activities to
low-labour-cost economies over the last few decades.
This has been done either through the establishment
of wholly owned subsidiaries or, through outsourcing
to external manufacturers within or outside national
borders. Labour cost differentials can (sometimes)
justify such outsourcing to external economies (which
ZLOOEHLGHQWLÀHGKHUHDVRIIVKRULQJ &KDUWSUHVHQWV
estimates for the amount of services offshored in
2003.

foreign companies that outsource to the United States.
They do not examine the growth in market share that
can result from increased competitiveness, leading to
rises in employment, and they do not take into account
the rise in exports to low-income countries that are
IUHTXHQWO\ WKH RQHV WKDW EHQHÀW IURP WKH RIIVKRUHG
MREV 86H[SRUWVWR,QGLDIRUH[DPSOHGRXEOHGLQÀYH
years (US Census Bureau, 2006).) Finally, they do not
take into account employment changes in small and
medium-sized entreprises (SMEs), which represent
a large volume of total employment. Here again a
review of production and labour statistics would be
welcome (see box 5.1).

Unfortunately, estimating the net employment effects
RI  RIIVKRULQJ LV QRW DQ HDV\ WDVN  ,Q WKH ÀUVW SODFH
LW LV GLIÀFXOW WR LGHQWLI\ WKH QHW QXPEHU RI  MREV ORVW
due to subcontracting. The United States Department
of Labor has carried out research to estimate the total
employment affected by offshoring. This is described
in table 5.1 (Brown, 2004), which analyses the nature
of the separations of staff when enterprises with more
than 50 or more workers lay off staff. In summary, only
26 per cent of closures and layoffs led to offshoring,
but only 7 per cent were transferred outside the
enterprise.

3UHOLPLQDU\GDWDLQGLFDWHWKDWRQO\SHUFHQWRI ÀUPVLQ
Japan offshore. Tomiura - Marin (2004) estimates that
0.26 per cent of German jobs were lost to offshoring
between 1990 and 2001 to the Central and Eastern
European Countries. Kirkegaard (2005) estimates
that in 2004 offshoring represented 0.14 per cent of
the labour force in the European Union. Again, it is,
unfortunately, not possible to identify the employment
gains resulting from offshoring in developing countries.
,QWHUQDWLRQDOWUDGHÀJXUHVKRZHYHUFDQSURYLGHDQLGHD
of the consequences of offshoring in the developing
world. Exports from India increased by 12 per cent per
year over the period 1993–2003 and those from China
grew, on average, 17 per cent per year between 1997
and 2004. The ratio of commercial service exports to

Some precautions must be taken in interpreting these
data. They do not include employment created by

Chart 5.6
Outsourcing volumes4, 2003 (billion USD)

Source: Farrell D. et al. (2005).
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Table 5.1
Employment and outsourcing (United States)
Layoff actions
Total private non-farm sector (*)

Separations
279

40 727

Out of country

70

10 722

Within company

46

7 863

Different company

24

2 859

Domestic relocations

200

27 326

Within company

167

22 697

Different company

33

4 629

Unable to assign

9

2 679

Within company

221

32 586

Domestic

167

22 697

46

7 863

Unable to assign

8

2 026

Different company

58

8 141

Domestic

33

4 629

Out of country

24

2 859

1

653

By location

By company

Out of country

Unable to assign
(*) excluding seasonal and vacation events with movement of work
Source: US Census Bureau (2006).

Chart 5.7
Colombia production costs

Source: Ramírez and Núñez (2000).
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merchandise exports grew in the former from 23 per
cent to 40 per cent, while it has remained fairly stable
for the latter.

E.

ICTs and the segmentation
of the labour force

Chart 5.75 describes the evolution over time of the
different cost components of manufacturing in
Colombia. The fall in the participation of unskilled
workers and the rise of skilled workers are noticeable:
there is clearly an evolution in the composition of the
labour market. Investment in technology and higher
productivity led to a fall in total employment levels
where the unskilled where the major losers. In fact,
in decomposing the different components explaining
WKHFKDQJHVLQHPSOR\PHQW&(3$/ *XWLpUUH] 
ÀQGV WKDW WHFKQRORJLFDO FKDQJH FRQWULEXWHV SRVLWLYHO\
²DQGVRPHWLPHVVLJQLÀFDQWO\²LQHPSOR\PHQWLQWKH
business services sector in Brazil, Colombia and Chile.
The same effect is seen in the manufacturing sector in
the latter two countries, while there is a negative impact
in Brazil.
Turning to developed countries, in summarising
research on the effects of technical change on
the structure of salaries and jobs, Chennells and
Van Reenen (1999) have concluded that there is
considerable evidence that the introduction of
technology tends to favour skilled labour in the
United States, Canada and the United Kingdom
through increased wage differentials (Handel, 2003).
Unemployment of unskilled male workers was three
and a half times larger than that of university graduates
DQGÀYHWLPHVJUHDWHUIRUXQHGXFDWHGZRPHQ 0DXULQ
et al., 2001). In many instances, the technological
factor behind these changes was the nature of
computer use. In other developed countries where
wage structures are more rigid, the increased reliance
on technology tends to raise unemployment levels –
predominantly among the unskilled segments of the
population (Werner and Wijkander, 2000). There is
also considerable evidence that the wage differentials
of employed workers tend to increase in exporting
countries and particularly developing ones (Marjit and
Chakrabarti, 2004).
In effect, there is an increasing body of evidence
indicating that both technology (in particular ICTs)
and trade increase inequality. It might be worthwhile to
see which of the two factors plays the more important
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role. To stave off the competition from enterprises
in the developing world seeking to leapfrog those in
the industrialized economies, Thoenig and Verdier
(2003) argue, enterprises in the latter will emphasize
WDFLWNQRZKRZ,QGRLQJVRÀUPVZLOOÀQGLWPXFK
harder to acquire the knowledge needed to compete
with their more innovative and productive rivals in
the developed economies. The immediate effect of
emphasizing implicit knowledge is an increase in skill
requirements within enterprises. Competition (or
potential competition) resulting from globalization
will thus generate skill-biased employment, increasing
WKH GHPDQG IRU TXDOLÀHG SHUVRQQHO  )LUPV LQ WKH
developing countries face a similar situation. Here
also the need to catch up with the competition will
lead to the engagement of skilled staff, thus increasing
the wage differentials between skilled and unskilled
workers (Epifanit and Gancia, 2004).
An explanation at a microeconomic level of the
relationships between the restructuring of the labour
force and the diffusion of ICTs merits a detailed
review because it can provide some pointers for human
resources development policies. Occupations could
EH FODVVLÀHG DV FRPPXQLFDWLRQVEDVHG PDQXDO RU
analytical, on the one hand, and – roughly – routine or
non-routine, on the other. Repetitive communications
could be those carried out by telephonists; non-routine
communication tasks include those performed by sales
clerks, for example. Manual routine occupations could
include car body painting or lathe operators. Medical
assistants or janitors perform manual non-routine
operations. Bank teller occupations are repetitive
intellectual tasks while web page design or customer
service personnel perform non-routine intellectual
activities.
7KHFODVVLÀFDWLRQKDVEHHQPDGHLQRUGHUWRLGHQWLI\
ZKHWKHUWDVNVFDQEHIRUPDOO\GHVFULEHGDVDÀQLWHVHW
RI SUHGHÀQHGUXOHVRUDFWLRQVRUQRW7KHPRUHWKH
UXOHV RU DFWLRQV DUH GHÀQHG WKH PRUH HDVLO\ WKH WDVN
can be performed by digitally controlled machinery.
2QWKHEDVLVRI VXFKDFODVVLÀFDWLRQ$XWRUHWDO  
conclude that “Computer technology substitutes for workers
in performing routine tasks that can be readily described with
programmed rules, while complementing workers in executing
QRQURXWLQH WDVNV GHPDQGLQJ ÁH[LELOLW\ FUHDWLYLW\ JHQHUDOL]HG
problem-solving capabilities, and complex communications”.6
On the basis of this work, Levy and Murnane (2004)
analysed the evolution of employment in the United
6WDWHVXVLQJWKHWDVNFODVVLÀFDWLRQGHVFULEHGKHUH7KH
results are presented in chart 5.8.7 This clearly shows
how the evolution of ICTs is segmenting the labour
force and is leading to the replacement of workers doing
tasks that can easily be programmed. This substitution
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Chart 5.8
Evolution of employment in the United States

Source: Levy and Murnane (2004).

operates because the competitive advantage of workers
lies in problem solving and communications rather
than in performing repetitive tasks.

F.

Enterprises and ICT strategies

Those enterprises that fail to adapt to the structural
changes associated with globalization and ICTs might
be marginalized if they fail to recognize the competitive
advantage offered by technology and the economies
of scale that are associated with larger markets.
Moreover, it is increasingly clear that economic activity
will increasingly be network-driven. Subcontracting
and supply management will be one source of
competitive advantage. ICTs provide the backbone
for these networks and here again, investing in – and
understanding the value of – ICTs is crucial.
Several paths can be taken to achieve social and
HFRQRPLF SURJUHVV WKURXJK ,&7V  ,Q WKH ÀUVW
HQWHUSULVHV PXVW EH DEOH WR IXOO\ H[SORLW WKH EHQHÀWV
RI  ,&7V  7KLV LPSOLHV HQVXULQJ WKDW ÀUPV DFKLHYH

productivity increases through their investments in
these technologies. Much must be done in this domain.
Accessibility (in terms of both infrastructure and
affordability) must be achieved; security and trust must
be established to ensure transaction trustworthiness;
DQGÀQDOO\PDQDJHUVDQGHQWUHSUHQHXUVPXVWEHDEOH
to develop the processes and create the organizations
WKDW ZLOO PDNH HIÀFLHQW XVH RI  LQYHVWPHQWV LQ ,&7V
Development of appropriate local IT solutions and
helping managers use these tools are a fundamental
activity in this regard.
Efforts to identify competitive advantages should
concentrate on both processing and manufacturing
industries and should also revolve around business
services. The enhancement of local supply chains that
seek to increase local value added should be emphasized.
Indeed, the increased reliance on outsourcing leads to
the strengthening of productive networks. This seems
to point to the need to revive industrial policies. This
not only helps create local value added, but can also
help disseminate new technologies when suppliers
or customers request technologically advanced
management support systems. For example, the
LGHQWLÀFDWLRQRI YHUWLFDOO\LQWHJUDWHGVHFWRUVDQGZD\V
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of increasing the value added at the local and national
levels should become an industrial policy priority.
%HFDXVH SURGXFW OLIH F\FOHV VKRUWHQ VLJQLÀFDQWO\ LQ D
highly competitive world, innovation becomes a critical
FRPSRQHQWLQWKHGHYHORSPHQWDQGVXUYLYDORI ÀUPV
While innovation is frequently associated with product
development, it can also be achieved in production
processes, marketing and enterprise organisation.
These do not depend, necessarily, on expensive research
and development facilities. There are numerous
RSSRUWXQLWLHV WR FUHDWH FRPSHWLWLYH ÀUPV UHO\LQJ RQ
abundant local know-how provided that adequate
policies are put in place to foster innovation. Experience
has shown that “social capital” at the local level can
promote innovation (Foray and Perez, 2000). It could
therefore be useful to consider the implementation of
local initiatives that strengthen local economic links,
that enhance trust and cooperation among members
RI  WKH FRPPXQLW\ DQG WKDW GHÀQH SUDFWLFDO DFWLRQ
plans which promote decent employment within
communities: actions to increase cooperation and
WUXVW DPRQJVW HFRQRPLF VFLHQWLÀF VRFLDO DQG SXEOLF
actors must be undertaken to strengthen social capital,
thereby enhancing innovation and productivity.
Human resource development is a fundamental
prerequisite for adopting and using technology,
DQG ÀUPOHYHO LQLWLDWLYHV FDQ PDNH DQ LPSRUWDQW
contribution. Uninformed people fear change. Taking
the time and effort to explain to workers the workrelated implication of investments in technology
helps to enlist their assistance and allay their fears.
Indeed, it has been standard practice for some time
in the development of any IT application to ensure
the users’ full participation in the process (Martin,
1990). This can be achieved through dialogue, through
social security and through training. Freedom of
association and the possibility of initiating dialogue
between employers and workers are central to this aim.
Inevitably, there are workers who can lose their jobs
in the adjustment process. Mechanisms to reduce the
traumas of unemployment and aid in the transition
to other employment would also limit resistance to
change and can reduce the negative consequences of
investments in ICTs. This is the role of social security
EHQHÀWV
Dialogue, training and reinforcing workers’ adaptability
will be of practical use only when associated with best
practice in entrepreneurship. If efforts are deployed to
train workers, there must be a similar endeavour to train
managers. Employers must be able to understand the
value of investing in new technologies and in human
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resources. They must organize their enterprises to be
able to compete in an increasingly open environment
where survival depends on productivity and innovation.
It is therefore indispensable to ensure that public
authorities and entrepreneurs engage in extensive
campaigns to emphasize the importance of modern
management practices in ensuring an adequate return
on investments in human resources and equipment.

G. Conclusions
The growing use of ICTs creates, at the same time, a
basis for a further widening of the development gap
and global and local income inequality, and empowers
GHYHORSLQJ FRXQWULHV DQG WKHLU ZRUNHUV ÀUPV DQG
employees, to overcome such disparities. ICTs are
a challenge and a solution for the developing world.
They are depriving many developing countries of their
main competitive advantage: cheap labour. To counter
this trend, those countries must not only continue to
DGRSWWKHXVHRI ,&7VEXWDOVRÀQGZD\VWROHDGDQG
innovate. For that to happen, an important thrust of
any ICT policy must be directed to human resource
development, especially that related to the labour
force.
Special efforts must be made to strengthen SMEs. They
DUHWKHHQWHUSULVHVWKDWKDYHWKHJUHDWHVWGLIÀFXOWLHVLQ
investing in ICTs, and they are the largest employers. By
improving the effectiveness of SMEs it will be possible
to generate better employment. Business development
services that provide assistance in standard business
practices but that can also furnish access to data
processing and telecommunication equipment and
technical assistance in ICTs would probably be a
desirable practice provided that those services are
economically sustainable. Efforts to integrate them
into supply chains and the industrial policies already
mentioned clearly play an important role here.
A further policy conclusion would be that ICT adoption
LQ WKH EXVLQHVV VHUYLFHV VHFWRU FDQ EH PRUH HIÀFLHQW
and effective from the viewpoint of overall economic
policy and international competitiveness. Therefore, the
developing world should carefully assess its industrial
and employment policies to emphasize growth in
business services rather than emphasizing the role of
the manufacturing sector as a driver of growth and
exports. Moreover, productivity improvements achieved
in the developed world have given the latter (and some
countries in transition) competitive advantages over
developing economies that can be compensated for
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only in very limited circumstances by low production
costs. Competition in globalized markets will force the
developing economies to adopt increasingly technology
based production processes, resulting in labour market
changes described in this chapter.
Policymakers should concentrate their efforts on
LGHQWLI\LQJ WKH PRVW VLJQLÀFDQW IDFWRUV HQDEOLQJ ,&7
DGRSWLRQ DPRQJ HPSOR\HHV ÀUPV DQG KRXVHKROGV
while devising strategies to address the multitude of
GLIÀFXOWLHVHQFRXQWHUHGLQWKLVSURFHVV+RZHYHURQ
WKHLURZQ,&7SROLFLHVDQGVWUDWHJLHVDUHLQVXIÀFLHQW
and countries must strive to achieve a number of
general enabling circumstances:
L

L

L

L

/RZLQÁDWLRQDQGORZGHEWPRQHWDU\DQGÀVFDO
policies;
Enhanced economic integration;
Property rights and contract enforcement
systems that enhance trust; and
Social cohesion, solidarity and political stability
(Rodrik, 2004).

The differential competitive status of economies —
associated with the adoption of new technologies and
other managerial and logistics factors — would clearly
be one such critical barrier to economic development.
The adoption of ICTs requires actions in a number
RI ÀHOGVWUDLQLQJZRUNHUVWRKDQGOHQHZWHFKQRORJLHV
will be effective only if enterprises invest in them
and succeed in generating favourable returns on
investments in ICTs.
Product quality requirements and just-in-time inventory
management throughout supply chains might be
undermining the competitive advantage resulting
from low-labour costs. In any case, a race towards
the bottom based on low labour costs and increased
reliance on non-formal forms of employment would
end up being detrimental to economic growth and
development. There is no alternative to a “high road”
(WCSDG, 2004) development strategy where business
DQG ODERXU FROODERUDWH WR DFKLHYH HIÀFLHQF\ WKURXJK
LQQRYDWLYH DQG HIÀFLHQW HQWHUSULVHV DQG FRQFRPLWDQW
decent employment. Indeed, enterprises will be able
WRFRPSHWHLQDQHWZRUNHGHFRQRP\E\ÀQGLQJQLFKH
marketing, exploiting economies of scale, innovating
and achieving greater productivity. Public policy must

help enterprises achieve these aims without unduly
exacerbating social or economic divides.
7KH JURZWK RI  LQIRUPDO HFRQRPLHV LV D VLJQLÀFDQW
barrier to the effective dissemination of ICTs.
Informality frequently limits enterprises’ ability to
PDQDJHWUXVWIDFWRUV7KH\IUHTXHQWO\KDYHGLIÀFXOW\
LQDFFHVVLQJQHWZRUNEDVHGÀQDQFLDOWUDQVDFWLRQVDQG
contract enforcement or arbitration mechanisms.
Their ability to manage and retain skilled personnel is
limited, and so their productivity and quality control
procedures are frequently found wanting. Since the
informal economy is an important component in many
economies, actions to “formalize” SMEs are a critical
component of any ICT dissemination strategy. Actions
WRUHGUHVVWKHFRVWEHQHÀWUDWLRRI LQIRUPDOLW\VKRXOG
EHXQGHUWDNHQE\LQFUHDVLQJWKHEHQHÀWVRI IRUPDOLW\
rather than attempting to reduce costs: educating
workers, and providing them with social security and
appropriate wages, lead to social development and
economic expansion.
Unless the workforce has the necessary skills to adapt
and be creative, enterprises will not be able to enhance
their productivity and innovation. Throughout this
chapter it has been noted that ICTs are changing the
nature of many tasks that have little to do directly
with computers. Thus, the emphasis should not be
placed exclusively on an elusive “computer literacy”.
New production processes and enterprises require
ÀYHIXQGDPHQWDOVNLOOVOLWHUDF\QXPHUDF\WKHFDSDFLW\
to learn, the capacity to communicate clearly and the
capacity to work in teams.87KHVHDUHQRWWDVNVSHFLÀF
and they are skills rarely taught in professional training
VFKRROV  7KHVH ÀYH FULWLFDO FRPSHWHQFLHV PXVW EH
developed throughout life and particularly in the
education system. In any event, workers would need
to acquire these skills through the professional training
LQVWLWXWLRQV ,QGXVWU\ RU WDVNVSHFLÀF VNLOOV ZRXOG
FRPSOHWHWKHFRPSHWHQF\SURÀOHVRI ZRUNHUV$OOVRFLDO
actors should review current education and training
systems to empower workers in a new technological
environment. Experience and formal knowledge will
QHHGWREHFHUWLÀHGWRHQVXUHJUHDWHUPRELOLW\LQWKH
labour market. This implies changes in the techniques
to deliver education and training (ICTs for education
and training) but, more importantly, it requires changes
in the content and methods of education and training
(education and training for ICTs).
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Annex I

Chart 5.9
Total output (USD)

Chart 5.10
Total employment

Source: ILO, based on UNSO and World Bank (World Development Indicators).
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Chapter 6
SERVICE-ORIENTED ARCHITECTURE AND WEB SERVICES
TECHNOLOGIES: TRENDS AND IMPLICATIONS
FOR E-BUSINESS IN DEVELOPING COUNTRIES
,QVLPSOHWHUPV DPRUHWHFKQLFDOO\SUHFLVHGHÀQLWLRQ
will be provided later on) WS can be described as
technologies that enable automated interaction between
computers. This interaction takes place over the Internet
and involves transactions between computers that
handle different business processes. Thus, a machine
is able to feed into another one the information the
latter needs, or conversely, it can formulate requests for
information it needs for its own processes. This is made
possible thanks to software that has been designed to
use other software, the communication with which
is based on Internet standards and protocols. A very
simple example could be a catalogue in an SME’s
website that automatically updates prices in several
currencies by checking periodically the latest exchange
UDWHVIURPDÀQDQFLDOQHZVVHUYLFH2I FRXUVHWKHVDPH
logic could be applied to a much complex scenario
involving any combination of business processes.

A. Introduction
ICTs, by making commercial transactions easier and
cheaper to conduct over distances and by opening
up new possibilities for business relationships, are
among the driving forces of the wave of economic
globalization that has taken place over the last
decade. The central role of ICTs in this process has
been reinforced by the development of production
and distribution models that emphasize cooperation
and fast information exchange among the various
links in the value chain. For enterprises, particularly
WKRVH LQ GHYHORSLQJ FRXQWULHV WKDW PD\ ÀQG
themselves at earlier stages of internationalization,
this means that their capacity to enter foreign markets
is more and more dependent on their ability to use
ICTs to integrate themselves into supply chains at
UHJLRQDO DQG JOREDO OHYHOV (IÀFLHQW VXSSO\ FKDLQ
management is now central to the business model of
the leading players in many industries, and ICTs play
a fundamental role in it. Outsourcing, particularly in
the services sector, is another important manifestation
of globalization that could not have taken place
without ICTs.

Systems operating in this way depend on the
functionalities that other systems make available to
them. Ideally, the level of dependence should be kept
as low as possible in order to maximize the chances
that different systems can interact with each other.
Achieving such low levels of dependence is called
“loose coupling”, which is the goal pursued by SOA
technologies. SOA is a software architectural style that
aims at achieving loose coupling among interacting
software agents.1 In somewhat less abstract terms,
62$FRXOGEHGHÀQHGDVDGLVWULEXWHGVRIWZDUHPRGHO
“in which small, loosely coupled pieces of application
functionality are published, consumed, and combined
with other applications over a network.”2

In both supply chain and outsourcing management,
the power of ICTs to facilitate collaboration at every
step of the processes through which value is created
and exchanged has been fundamental. This chapter
will describe in broad terms how such processes could
be affected by the rapid development and deployment
of Services-Oriented Architecture (SOA) and related
Web services (WS) technologies. The issue of WS and
the impact that these technologies could have on the
development of e-business in developing countries was
already touched on in the E-commerce and Development
Report 2003DVDQHPHUJLQJWUHQGRI VLJQLÀFDQFHIRUWKH
future of e-business. Events since then seem to have
FRQÀUPHGWKLVMXGJHPHQWDQGWKHSUHVHQWFKDSWHUZLOO
make a more extensive examination of the issue of
SOA and WS.

SOA and WS have the potential to become powerful
instruments to enable enterprises to collaborate in
shared business processes and provide the foundation
of future supply chain strategies. Thus, technology
proponents expect that WS will experience sustained,
fast growth around the world.3
The main strength of SOA is considered to be the
fact that, being based on industry-wide standards,
251
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these technologies allow for an easier integration than
proprietary technologies and thus make cooperation
among business partners or with third parties easier.
At the same time, SOA implementation also seems to
RSHQSRVVLELOLWLHVIRUHIÀFLHQF\JDLQVLQLQWUDHQWHUSULVH
transactions. As better collaboration, both inside the
enterprise and with business partners, and enhanced
responsiveness to the external environment (customers,
suppliers) and to internal conditions continue to gain
importance as determinants of competitiveness, SOA
and WS have a considerable transformative potential.
More than a mere enhancement of an enterprise’s ICTs
capabilities, SOA implementations are said to involve
true business-wide change, the result of which is a
range of whole business processes being performed
as automated services and integrated with those of the
other entities in a company’s “ecosystem”: partners,
suppliers, customers.
On the other hand, these claims are not fundamentally
different from those made in the past about earlier
technologies and sceptical voices can be clearly
heard. They warn that much of the excitement about
:6 VHUYLFHV PD\ MXVW EH WKH ODWHVW H[DPSOH RI  ,7
vendor hype, and that businesses, particularly SMEs
and developing country enterprises, should carefully
examine the value proposition they are being offered
by a particular WS implementation.4 This chapter aims
at providing interested decision makers in developing
countries with some elements for undertaking that
examination by providing an overview of these
technologies, emphasizing whenever possible their
implications from a developing country perspective.
62$ DQG :6 ZLOO EH FRQVLGHUHG LQ FRQMXQFWLRQ DV
they are often so discussed – sometimes as though
they were interchangeable terms. The reason for this is
that although SOA and WS are two distinct concepts
(SOA being a much older one than WS), WS explain
much of the renewed attention being paid to SOA.
WS represent a new development that makes SOA
deployments easier and more productive. This chapter
will approach the matter from two points of view. First,
LWZLOOFRQVLGHUWKHVLJQLÀFDQFHRI 62$DQG:6IRUWKH
evolution of e-business technologies in general; then
it will look at the role that they may play in changing
international supply chains and what this can mean
for developing country enterprises participating or
aspiring to participate in them. Some issues concerning
the role of open standards and the processes through
which they are established will be presented. This
will be followed by a succinct description of some
experiences of the effects of SOA and WS on business
performance.

The examination of the issues covered in this chapter
leads to the conclusion that SOA and WS are likely to
SOD\DPDMRUUROHLQWKHGHYHORSPHQWRI HEXVLQHVV,Q
terms of business strategies, SOA and WS will push
in the direction of deeper levels of inter-business
collaboration. This represents an opportunity for
developing country enterprises as their participation in
global supply chains could be facilitated and they could
EHQHÀW IURP PRUH RSSRUWXQLWLHV IRU RXWVRXUFLQJ
Therefore, developing country enterprises will
increasingly need to familiarize themselves with SOA
and WS technologies and should start their own
investigation into the merits of investing in them. In
this connection, the opportunities provided by free
and open source platforms should be fully exploited.
Another aspect that needs attention is the increased
participation of users of SOA and WS technologies,
particularly those from developing countries, in the
standard-setting processes related SOA and WS.
From the point of view of policymakers in developing
countries, the adoption of SOA and WS can be
facilitated by taking the same steps as are often
recommended for facilitation of the adoption of eEXVLQHVVSUDFWLFHVLQJHQHUDO7ZRPDMRULVVXHVLQWKLV
regard are the reinforcement of relevant skills in the
workforce and in the business community and the
establishment of an environment of trust and security
for e-business.

B. The business and technology
forces behind the growth of Web
services
By the end of 2002, according to IDC Research, only
about 5 per cent of enterprises in the United States
KDGFRPSOHWHGDZHEVHUYLFHVSURMHFWDOWKRXJKSHU
FHQWRI WKHPZHUHH[SHFWHGWRGRVRLQWKHQH[WÀYH
years.5 Two and a half years later IDC forecast that WS
expenditure worldwide would grow from $2.3 billion in
2004 to $14.9 billion by 2009.6 Other forecasts provide
different estimates of the absolute size of the market
for WS, but agree on the fact that this is an area of fast
growth. For example, a study by the Radicati Group
said that by the end of 2004 the market for WS would
have reached $950 million and that it should grow to
ELOOLRQE\7 According to that study, 52 per
cent of the expenditure on WS in 2004 would take
place in the United States, 39 per cent in Europe, 6
SHUFHQWLQ$VLD3DFLÀFDQGSHUFHQWLQWKHUHVWRI 
the world. More recently, a Gartner report estimated
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that the market for IT services related to WS would
DPRXQWWRELOOLRQE\7KHUHSRUWDGGHGWKDW
this would represent a pervasive technology shift.

available budgets. As often, the pertinence of a change
to SOA and WS hinges not on mere IT considerations
EXWRQWKHLUVLJQLÀFDQFHIRURYHUDOOEXVLQHVVVWUDWHJLHV

From the technology point of view, WS implementations have now reached a level of maturity at which
their cost-cutting potential has started to translate into
ERWWRPOLQHÀJXUHVVXIÀFLHQWVWDQGDUGVDUHQRZLQSODFH
and security and management solutions are available.
The next stage of SOA and WS can be expected to
start developing in the short term, as enterprises move
from point-to-point applications to broad application
of SOA and WS inside the enterprise and in their
interactions with business partners. In fact, SOA
and WS can already be described as two of the most
VLJQLÀFDQWGHYHORSPHQWVLQWKHÀHOGRI HEXVLQHVVLQ
recent years.

From that point of view, there are strong forces for
change in the way businesses organize themselves and
interact with others (for example, supply and demand
chain integration, and various forms of outsourcing)
that support the idea that SOA and WS technologies
should have a central role in the short- and mediumterm evolution of e-business. From the technology
standpoint, SOA and WS are manifestations of a
renewed emphasis on distributed and network-based
approaches to computing in which the network itself
is the source of computing power. The following
sections will therefore look at the technological and the
business strategy underpinnings of SOA and WS.

What makes SOA particularly attractive is its potential
WR DGG HIÀFLHQF\ DQG ÁH[LELOLW\ WR DQ HQWHUSULVH·V
information technology assets. This potential,
however, may not be fully realized without extensive
re-examination of the way in which information
technology is used by an enterprise, and the required
investments can be considerable. The question to be
answered, then, is how likely is it that the promise
RI  62$ ZLOO EH IXOÀOOHG ,Q DGGLWLRQ IURP WKH SRLQW
of view of enterprises in the developing countries,
there is also a need to consider how developing and
implementing SOA and WS can help them remove the
competitive disadvantage they face as a result of the lack
of e-business capabilities. For a number of emerging
economies, however, SOA and WS could conceivably
be a positive factor in reinforcing their presence in
international supply chains with the implications that
this could have in terms of trade, investment and
technology.

1.

If the answer to these questions had to be formulated
purely in terms of reductions in ICTs budgets,
for most enterprises the case for moving towards
SOA technologies today would perhaps not be
a straightforward one, particularly in developing
countries. However, another important consideration
is that although SOA and WS are often presented
as another IT “revolution”, the reality is that they
are perfectly suited to incremental adoption. This
consideration is particularly relevant for smaller
enterprises and for those from developing countries
because, although these technologies are for the time
being more commonly adopted by large, internationallyminded enterprises, the scalability of SOA and WS
technologies makes them particularly suitable for
adoption according to critical business priorities and

Technology background

The following paragraphs are intended to give the
UHDGHU D EURDG XQGHUVWDQGLQJ RI  WKH VSHFLÀFLWLHV RI 
the approach to IT that SOA and WS technologies
represent. These technologies are part of a more
general paradigm known as distributed computing.
The fundamental concept supporting distributed
computing is the idea that the use of computing
resources (processing power or storage capacity) can
be optimized by pooling them in a network, rather
than concentrating them at any given place. Computing
resources can then be used where and when needed.
An important element of distributed computing
systems is a category of software usually known as
´PLGGOHZDUHµ 0LGGOHZDUH LV RIWHQ GHÀQHG DV WKH
HOHPHQWVWKDWMRLQGLIIHUHQWVRIWZDUHFRPSRQHQWVLQD
system, or that interface the software and the network
(the slash in the client/server model). Middleware
can be used to interconnect applications. In this
case, its task normally consists in mediating between
applications in order to manage data and/or to
RUFKHVWUDWH EXVLQHVV SURFHVV ÁRZV 7KH DSSOLFDWLRQV
in question frequently use different operating systems,
data formats, networking protocols and so forth. The
task of middleware is to reconcile all these elements.
Earlier examples of distributed computing include
middleware platforms such as CORBA and DCOM,
which also consider software resources as services
available on a network.9 What makes SOA different
from these10 is that it is both based on open standards
and loosely coupled. In a tightly coupled architecture,
both ends of a distributed computing link had to agree
on the details of the API.11 Loose coupling separates
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the participants in distributed computing interactions
so that modifying the interface of one participant in
the exchange does not break the other’s. Secondly,
earlier architectures were proprietary. SOA’s reliance
upon universally accepted standards such as XML and
62$3 6LPSOH2EMHFW$FFHVV3URWRFRO SURYLGHVEURDG
LQWHURSHUDELOLW\DPRQJGLIIHUHQWYHQGRUV·VROXWLRQVȥ
the importance of the use of open standards will be
elaborated on later in this section. The combination of
these two core principles means that an enterprise can
implement WS without having any knowledge of the
consumers of those services, and vice versa.

XML-based language. BPEL is based on Microsoft’s
XLANG and IBM’s WSFL. Using BPEL different
services can be put together into a given business
process. The collaboration between several different
:HE VHUYLFHV WR GHÀQH D QHZ :HE 6HUYLFH LV FDOOHG
orchestration

Chart 6.1
WS protocol stack

,QWHFKQLFDOWHUPVDGHÀQLWLRQRI 62$FRXOGEHWKH
following: “an application architecture in which all
IXQFWLRQVRUVHUYLFHVDUHGHÀQHGXVLQJDGHVFULSWLRQ
language and have invokable interfaces that are called
to perform business processes. Interactions are
independent of each other and of the interconnect
protocols of the communicating devices (i.e., the
infrastructure components that determine the
communication system do not affect the interfaces)”.12
As explained in the introduction, SOA should be
differentiated from the concept of Web services.13
7KHUHDUHPDQ\GHÀQLWLRQVRI :HEVHUYLFHV)URPWKH
viewpoint of the functions they perform, they can be
GHÀQHGDV´RSHQVWDQGDUG ;0/62$3HWF EDVHG:HE
applications that interact with other web applications
for the purpose of exchanging data”.14 They have also
EHHQGHÀQHGDV´VHOIFRQWDLQHGPRGXODUGLVWULEXWHG
dynamic applications that can be described, published,
located, or invoked over the network to create products,
processes, and supply chains…”15 On the basis of the
protocols and standards that underpin Web services,
WKH\ KDYH EHHQ GHÀQHG DV ´D VWDQGDUGL]HG ZD\ RI 
integrating applications that uses XML, SOAP, WSDL
(Web Services Description Language), and UDDI
(Universal Description Discovery and Integration)
open standards over the Internet protocol. XML is
used to tag the data (i.e. to specify how a document
or part of it should be formatted), SOAP is used to
transfer the data, WSDL is used for describing the
services available and UDDI is used for listing what
services are available”.16 An important characteristic of
WS is reusability, which means that once a Web service
is in place other Web services (or other applications)
FDQÀQGLWDQGXVHLWDVDEXLOGLQJEORFN
In order to automate business interactions between
two different companies (or systems within the same
organizations), the business processes in question have
WREHVSHFLÀHG7KLVUROHLVSHUIRUPHGE\WKH%XVLQHVV
Process Execution Language (BPEL), which is an

Chart 6.1 shows how various WS-related standards and
VSHFLÀFDWLRQV DUH DSSOLHG DW WKH GLIIHUHQW OD\HUV RI  D
WS implementation (see the list of acronyms for an
explanation of the other acronyms in chart 6.1).

Chart 6.2
A Web services architecture

Chart 6.2 shows the individual components of a
service-oriented architecture.
A Web services architecture must allow three sets of
functions:
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1. The dynamic discovery of registered services:
looking for services that meet a particular need,
provide certain information (for example, the
price of a product, its physical characteristics,
its time of production), and so forth.
2. The organization of services, so that one can
easily understand what a service offers.
3. The description of services, including the
formats and protocols that are needed in order
to invoke the WS.
The service directory is where the information about
the services that are available is stored. In order
to publish the services they have on offer, service
providers must make the necessary entries in the service
directory. Service requesters use the service directory
WRÀQGVHUYLFHVWKDWPDWFKWKHLUFULWHULD IRUH[DPSOH
a particular price level). This means that the service
GLUHFWRU\PXVWLQFOXGHQRWRQO\WKHFODVVLÀFDWLRQVWKDW
are needed in order to perform a search, but also other
information relevant for the business process where
the service may be used (price or physical features of a
SURGXFWHWF :KHQDVHUYLFHUHTXHVWHUÀQGVDVHUYLFH
that matches its requirements, it binds to the service
provider, using binding information maintained in the
service directory. The binding information tells the
service requester the protocol that it must use and the
structure of the request messages and the resulting
responses.
The format of messages that are exchanged between
the service requestor, the service provider and the
VHUYLFHGLUHFWRU\LVVSHFLÀHGE\62$38'',GHÀQHV
the structure and the contents of the service directory;
and WSDL provides the capability to describe a
WS service, without the need to have it formally
standardized.
SOAP is a protocol for exchange of information in
a decentralized, distributed environment using typed
PHVVDJHH[FKDQJHDQGUHPRWHLQYRFDWLRQ,WGHÀQHVD
mechanism for the communication with Web services
over the Internet. It is an XML-based protocol that
FRQVLVWVRI WKUHHSDUWV  DQHQYHORSHWKDWGHÀQHVD
framework for describing what is in a message and how
to process it; (2) a set of encoding rules for expressing
LQVWDQFHV RI  DSSOLFDWLRQGHÀQHG GDWDW\SHV DQG   D
convention for representing remote procedure calls
and responses. SOAP can potentially be built on top
of any transport layer, for example an HTTP-based
infrastructure.
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8'',LVWKHGHÀQLWLRQRI DVHWRI VHUYLFHVVXSSRUWLQJ
the description and discovery of (1) businesses,
organizations and other Web services providers; (2) the
Web services they make available; and (3) the technical
interfaces which may be used to access those services.
UDDI provides information about the registration of
service types and about the actual business data such
as the name of the company offering the service, the
type of service, taxonomies that classify the offered
service, and references to those standard service types
or to Web Services Description Language (WSDL)
VSHFLÀFDWLRQV
WSDL is an XML format for describing network
services based on a standard messaging layer such
DV 62$3 $ :6'/ GRFXPHQW GHÀQHV VHUYLFHV DV
collections of network endpoints, or ports. A WSDL
description of a Web service provides all the information
needed to actually invoke it. A service is described by
giving the port type to use, the kind of operations that
the port type supports and the structure of the input
and outcome messages.

2.

A simple model of WS
implementation

How does all this translate into actual business
operations? Let us assume that company A has decided
to outsource some services in order to cut costs. After a
UDDI directory has been chosen and consulted, several
potential business partners that offer such services are
LGHQWLÀHGDQGDIWHUZKLFKRQHPRVWFORVHO\PDWFKHVD
set of criteria has been assessed, one is selected as the
provider for the required services.
In abstract terms the service provider appears as
a business partner that implements a collection of
port types covering the required services. For its
part, company A has to provide a port type with
operations that work as “stubs”17 and that are capable
of communicating with the ports that provide the
service on its partner’s side. In fact, company A may
decide to provide multiple port types that collectively
FRYHUWKHVHVWXEVȥWKDWLVFRPSDQ\$EHFRPHVLWVHOI 
a service provider. For the service to be delivered, both
participants have to make their respective operations
communicate with each other. This is done through
´SOXJOLQNVµ$SOXJOLQNLGHQWLÀHVSDLUVRI RSHUDWLRQV
that communicate with each other, and describes
which operation initiates this communication. A
communication consists, for example, in the process of
sending a request and receiving a response message.
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When the corresponding service partners are pluglinked they can start working together. The plugOLQNVWKDWKDYHEHHQGHÀQHGFDQEHXVHGWRH[FKDQJH
messages. Then, it is necessary to establish an agreed
RUGHU ´ÁRZ PRGHOµ  VR WKDW ERWK VLGHV RI  WKH
transaction expect the same sequence of events.
Company A may later wish to change the business
partner to which the services in question are outsourced,
because, for example, its requirements have become
more complex. In that case, the new requirements can
be put into a query called locator, which is run against a
service directory. The locator returns a list of qualifying
service providers. From this list Company A chooses a
new business partner that better serves its needs.
Company A may also decide to provide value-added
functions to outdo its competitors. For this purpose it
creates a global model, that is a new Web service that
aggregates the services of multiple service providers.
This new global Web service can be published in a
UDDI directory, which will enable service requesters
WRVHDUFKDQGÀQGWKHQHZVHUYLFH

3.

Web services and business
strategies

Over the last two decades, fast technological change,
the opening of a growing number of markets
to international competition, deregulation and
privatization, among other factors, have resulted
in fundamental strategic and operational changes
in business worldwide. Customers’ expectations
about the quality of products and services tend to
converge globally at higher levels, strong competitive
SUHVVXUHV SXVK IRU IDVWHU LQQRYDWLRQ DQG HIÀFLHQF\
and increasingly globally minded shareholders demand
world-class returns on investment.

so intense that it has been argued that in some cases
competition is no longer taking place among companies
but among rival supply chains.20 Competitive pressures
provide incentives for participants in supply chains
to cooperate more and more closely. A company’s
customers and suppliers tend to become more and
more involved in processes that range from product
VSHFLÀFDWLRQWRLQYHQWRU\PDQDJHPHQW7KLVUHTXLUHV
more integration of their respective information
systems.
These processes are dependent on the deployment of
management tools that rely on information technologies,
both internally (Enterprise Resource Planning, order
SURFHVVLQJ ÁRRU VKRS PDQDJHPHQW  DQG H[WHUQDOO\
(from simple e-mail to communicate with customers
and suppliers to Electronic Data Interchange (EDI),
web-based marketplaces).
The supply chain provides a good example of how
ICT-enabled interorganizational systems (IOS) can
generate competitive advantage. This has been well
documented, for example, as an ingredient of the
competitive success of small and medium-sized
computer equipment producers in Taiwan Province
of China.21 From the developing country perspective,
this is particularly interesting as participation in global
supply chains provides opportunities for export-led
growth and progress up the technology and value
ladder. The supply chain can be considered as a web of
processes and facilities by means of which the material
LQSXWVUHTXLUHGIRULWVSURGXFWLYHSURFHVVHVÁRZLQWR
DQHQWHUSULVHDUHWUDQVIRUPHGLQWRLQWHUPHGLDWHRUÀQDO
goods and are then distributed to its customers. This
increasingly requires deeper levels of cooperation with
outside entities.

In this environment, the capacity of enterprises to
UHVSRQG TXLFNO\ DQG ÁH[LEO\ WR FKDQJLQJ PDUNHW
conditions becomes more important than ever. A
consequence has been the implementation of intraand inter-organizational changes that often involve
the emergence of various kinds of strategic alliances
and other forms of business collaboration. More and
more enterprises seek productivity gains by entering
into networked organizational arrangements that have
been described as “value networks”.19

In modern, more tightly integrated supply chains the
links between suppliers and manufacturers extend
downwards to include distributors and retailers.
The digitally-enabled supply chain solution typically
allows the leading operator (say, the operator of an
international chain of fashion stores with suppliers
in both developed and developing countries) to
DFFHVV LQIRUPDWLRQ DERXW VXSSO\ DQG GHPDQG ÁRZV
for the various ranges of products so that it can
maintain the best possible balance between them. This
requires digital access to demand information from
the retail points (sales and stocks) as well as from its
manufacturing facilities and subcontractors, down in
the supply chain.

In sectors such as manufacturing or distribution, the
effects of global supply chains on competition are

The use of WS technologies in the supply chains
should help businesses to engage in extensive data
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exchange with their business partners, regardless
of their location, at a lower cost than with earlier
technologies (for example, EDI). Data exchanges
through WS technologies should also offer advantages
FRPSDUHG ZLWK ´WUDGLWLRQDOµ MXVWLQWLPH SXUFKDVLQJ
and vendor-managed inventory systems, which are
normally implemented only with suppliers based in
the close vicinity. In companies that apply best practice
in this area, information moves back and forth along
WKHVHFKDLQVLQUHDOWLPHDGMXVWLQJWKHGHOLYHU\VRWKDWLW
closely matches the needs of the customer, in location
as well as in timing. These integrated chains will deliver
DOOWKHLUSRWHQWLDOHIÀFLHQF\JDLQVRQO\LI V\QFKURQL]HG
real-time interaction exists between the networks of all
WKHDFWRUVWKDWSDUWLFLSDWHLQWKHP:6WHFKQRORJLHVÀW
perfectly into this picture.
More and better information enables companies to
better match demand and supply and thus improve
HIÀFLHQF\ )RU H[DPSOH LQYHQWRU\ OHYHOV FDQ EH
brought lower (an important counterbalance to the
push for higher inventory levels that may be needed
as companies increasingly turn to global sourcing,
which involves longer lead times and higher risks
of disruption caused by transport). The so-called
EXOOZKLS HIIHFW ZKLFK FRQVLVWV LQ WKH PDJQLÀFDWLRQ
RI  WKH ÁXFWXDWLRQV RI  GHPDQG FDXVHG E\ LPSHUIHFW
LQIRUPDWLRQ DV RUGHUV ÁRZ DORQJ WKH VXSSO\ FKDLQ
could be eliminated or greatly reduced. The aggregate
effect of the implementation of ICT-based solutions
along the supply chain should be higher effectiveness
DQGFRPSHWLWLYHQHVVLQWHUPVRI SURGXFWVSHFLÀFDWLRQ
prices and services. At the macro level WS could
provide an example of how, by contributing to the
reduction of information asymmetries, ICTs could
play a role in the smoothing of the business cycle.
Technologies such as order management systems,
enterprise resource planning (ERP) and supply chain
management (SCM) applications are the main ICT
underpinning modern supply chains. A further step
in the digitalization of supply chain management it
the use of IOS that connect them through Internetbased e-business systems. However, in developing
countries only a few enterprises, even in industries
that are closely integrated into global supply chains,
have these capabilities. If one goes a step down in the
chain, even fewer of their suppliers have them, and so
digital integration of the supply chain is only partial at
best, limited mostly to global operators and their larger
developing country suppliers. The ability of these large
and medium-sized developing country participants in
global supply chains to trust their lower-tier suppliers to
the required degree depends much less on technology
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and more on organizational factors such as industry
clustering, executive networks, business practices and
interpersonal relationships.22
:KLOH GRZQZDUG ÁRZV FDUU\ LQIRUPDWLRQ DERXW
product designs and orders, it is also possible to
have information moving up the supply chain. For
instance, smaller suppliers in the lower echelons tend
to specialize in the particular input they produce. They
can provide their larger customers with information
about their product, in some case even results from
high-value-added activities such as product research and
development. Larger suppliers can also cooperate with
JOREDOEUDQGRZQHUVLQSURGXFWGHVLJQDQGVSHFLÀFDWLRQ
7KHVH PXOWLGLUHFWLRQDO ÁRZV RI  LQIRUPDWLRQ DORQJ
WKH VXSSO\ FKDLQ FUHDWH RSSRUWXQLWLHV IRU HIÀFLHQF\
enhancement through extensive automation along the
chain, from global operator to the lower-level suppliers.
For example, quality monitoring can be substantially
improved thanks to IT. At the same time, automation can
be seen by the global brand owners as opportunities to
deal directly with lower-tier suppliers and thus squeeze
out the larger suppliers. Such strategies could damage
the traditional business networks that were critical to
several developing country export strategies.23
The coexistence of multiple supply chain management
systems based on EDI or Extensible Markup Language
(XML) means that there is a useful integration role that
could be played by WS. In the longer term, their use
should extend to other business processes by enabling
seamless, automatic interoperability between the
software applications used in running every part of a
business (procurement, production, sales and marketing,
DIWHUVDOHVVHUYLFHÀQDQFHKXPDQUHVRXUFHV ZLWKHDFK
other and with those of their customers and suppliers.
Beyond that, WS will be an essential part of an economy
in which “communication” between Internet-enabled
REMHFWV IRU H[DPSOH D VHQVRU LQ D PDFKLQH WKDW
detects that a piece will need to be replaced soon and
places an order with the supplier) will be increasingly
important. Although the main impact of Web services
will be on the operations of enterprises, there are also
many possibilities for consumer-oriented applications.
)RULQVWDQFHLQWKHWRXULVPVHFWRUȥDNH\VRXUFHRI 
employment and foreign reserves for many developing
FRXQWULHVȥ:6WHFKQRORJLHVFRXOGEHXVHGWRFUHDWH
virtual travel agents that would combine access to
reservation systems of airlines or railways, car rentals,
hotels, travel-related content providers and so forth.
Outsourcing is another trend that makes the emergence
of SOA and WS relevant for e-business development,
and more so for developing countries, for which ICT-
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enabled outsourcing makes it possible to compete
in a number of services that used to be closed to
international competition.24 Outsourcing is generally
GHÀQHGDVWKHSURFHVVE\ZKLFKHQWHUSULVHVLQRUGHU
to focus on the activities and processes that constitute
the core of their business, transfer non-core parts of
their activities to outside partners. As these functions
are transferred to specialists, more value can be
generated in their performance. While outsourcing is
most commonly conceived in this manner, other kinds
of outsourcing are emerging too. For example, some
enterprises are co-sourcing, that is pooling their noncore operations when no large-scale specialist exists.
This can also be done internally, for example when
DIÀOLDWHV RI  D WUDQVQDWLRQDO FRUSRUDWLRQ FRQFHQWUDWH
their operations for a particular product or service in
a single centre. In-sourcing consists in adopting best
SUDFWLFHLQDFHUWDLQSURFHVVDQGDGGLQJWRHIÀFLHQF\
gains by taking business from other companies (not
GLUHFW FRPSHWLWRUV  ZLWK FRQVHTXHQW EHQHÀWV IURP
economies of scale. In all these modalities the need
to smoothly exchange information between computers
running different operating systems and applications
in distant locations and serving business processes
that are the responsibility of different partners grows
exponentially.
The adoption of WS technologies will be increasingly
necessary in order to maintain competitiveness in
several sectors and industries of importance to
developing countries. For example, the ICT-producing
sector, in which developing countries have a large and
growing share of world trade, are rapidly adopting WS
technologies. It can be expected that this trend will be
replicated in a wide range of manufacturing activities
of considerable importance in the developing world,
including in areas such as textile and apparel. As for
services, as mentioned above, more effective interenterprise collaboration through WS technologies
could be of particular relevance to sectors such as
EXVLQHVVSURFHVVRXWVRXUFLQJDQGWRXULVP(IÀFLHQF\
gains in transport and logistics operations through
WS implementation could also represent a welcome
contribution to the alleviation of the burden
that these items represent for the operations of
enterprises in many developing countries, in many
RI  ZKLFK LQHIÀFLHQW WUDQVSRUW DQG ORJLVWLFV PDNH LW
impossible for enterprises to take advantage of the
low cost of production. Finally, developing countries
should consider the vast potential that WS and SOA
technologies offer for the implementation of egovernment services, both in those that are addressed
in the business sector (for example, Customs) and in
others that are fundamental for general development

REMHFWLYHV KHDOWK VHUYLFHV  ,Q DGGLWLRQ WR WKH OLVW RI 
industries above, which emphasizes sectors of greater
importance for developing countries, other areas
FRPPRQO\ FLWHG DV SDUWLFXODUO\ OLNHO\ WR EHQHÀW IURP
62$DQG:6DUHWKHÀQDQFLDOVHUYLFHVHVSHFLDOO\UHWDLO
banking and insurance and distribution services.
Box 6.1 showcases a few examples of initiatives
taken by Governments of developing countries that
use service-oriented technologies in a wide range of
areas. In some of them these technologies are used
to facilitate G2B interaction, thus providing both an
example and an incentive for private sector adoption
of SOA.

Box 6.1
Developing-country
public-sector adoption
of SOA and WS
L

L

L

In Argentina, the national tax agency has launched
a project to facilitate the access of other agencies and
HQWHUSULVHV WR WKH LQIRUPDWLRQ LQ LWV XQL¿HG WD[SD\HU
database. The project was based on the World Wide
Web Consortium (W3C) standards and other standards
addressing different protocol layers and special security
requirements. Inter-agency collaboration and improved
internal management enabled the tax agency to provide
real-time access and validation of information to users for
different transactions in a secure environment.
In ChileDQHI¿FLHQWPHFKDQLVPLVQHHGHGWRH[FKDQJH
information among government agencies in order to
implement recent legislation empowering citizens to
access the information that the Government collects
from them. For this, a Web-based information exchange
platform is being developed using open XML for data
H[FKDQJH62$3DQG:67KH¿QDOREMHFWLYHLVWRKDYH
all public sector agencies participating in the platform.
$ERXWFRPSDQLHVDUHH[SHFWHGWREHQH¿WIURPD
project of the Government of India to provide them with
online services such as company registration, payment
RI VWDWXWRU\ IHHV DQG ¿OLQJ RI WD[ UHWXUQV )ROORZLQJ
consultations with major technology players, an SOA
was chosen for the project. The business needs of users
DUHXVHGWRGH¿QHWKHDUFKLWHFWXUH¶VGHVLJQ7UDQVDFWLRQV
will be routed through a standards-based gateway to
ensure interoperability. The implementation partner is
compensated on the basis of a service-level agreement
ZKLFKGH¿QHVTXDOLW\RIVHUYLFHUHTXLUHPHQWVLQWHUPVRI
HI¿FLHQF\XVHUIULHQGOLQHVVDQGXVHUVDWLVIDFWLRQ

Source: Berkman Center for Internet and Society at Harvard Law
School (2005).
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C.

The crucial role of standards

As explained before, the technology undercurrent that
is moving WS forward is the mounting popularity of
distributed computing, which is closely linked to the
emergence of the Internet as the main ICT platform.
The reason for this is that the Internet’s standards
and protocols are designed to let computers using
different operating systems work together well. In a
similar fashion, what WS do is to apply the standards
embodied in, for example, XML, to enable a computer
to identify the resources it needs for a given task (for
instance, a piece of software or a set of data), locate
and access them through the network, formulate
a request and deal with what is sent in response.
This way the network operates as if it were a single
powerful computer that, like a desktop PC, needs
D VRUW RI  ´RSHUDWLQJ V\VWHPµ WR PDQDJH WKH ÁRZ RI 
requests for resources. This role is played by platforms
(or “application development environments”) that
provide developers with the instruments they need to
write their Web service applications.

For WS to deliver their potential, services from one
application vendor must be able to interoperate with
those of another vendor, which may have been built
on a different platform. In business terms this means
that there must be a guarantee that the Web service
that takes care of a company’s inventory management
can do business with the Web service that the supplier
uses to handle orders. The standard-setting process
is therefore critical for the development of WS. A
service-oriented approach depends on open standards.
Open standards ensure that the criteria and decisions
are truly service-oriented and are not biased towards
one platform or another. Without open standards the
possibilities that SOA give enterprises to combine,
replace and mix the components of their IT systems
ZLWKRXWWKHQHHGWRFUHDWHVSHFLÀFFRGHWRLQWHUFRQQHFW
would not materialize.
However, from the beginning of the emergence of WS
WHFKQRORJLHVVWDQGDUG VHWWLQJKDV EHHQD PDMRU LVVXH
of contention and there has been intense debate about
and around the bodies in which it takes place. Critics
KDYHDUJXHGWKDWLQJHQHUDO:6VSHFLÀFDWLRQVKDYHEHHQ

Box 6.2
What makes a standard “open”?
“...a standard [is considered] to be open when it complies with all these elements:
L

cannot be controlled by any single person or entity with any vested interests;

L

evolved and managed in a transparent process open to all interested parties;

L

platform independent, vendor neutral and usable for multiple implementations;

L

RSHQO\SXEOLVKHG LQFOXGLQJDYDLODELOLW\RIVSHFL¿FDWLRQVDQGVXSSRUWLQJPDWHULDO 

L

L
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DYDLODEOHUR\DOW\IUHHRUDWPLQLPDOFRVWZLWKRWKHUUHVWULFWLRQV VXFKDV¿HOGRIXVHDQGGHIHQVLYHVXVSHQVLRQ RIIHUHGRQUHDVRQDEOH
and non-discriminatory terms; and
approved through due process by rough consensus among participants.”

“Ten requirements that enable open standards:
2SHQ0HHWLQJʊDOOPD\SDUWLFLSDWHLQWKHVWDQGDUGVGHYHORSPHQWSURFHVV
&RQVHQVXVʊDOOLQWHUHVWVDUHGLVFXVVHGDQGDJUHHPHQWIRXQGQRGRPLQDWLRQ
'XH3URFHVVʊEDOORWLQJDQGDQDSSHDOVSURFHVVPD\EHXVHGWR¿QGUHVROXWLRQ
2SHQ,35ʊKRZKROGHUVRI,35UHODWHGWRWKHVWDQGDUGPDNHDYDLODEOHWKHLU,35
2QH:RUOGʊVDPHVWDQGDUGIRUWKHVDPHFDSDELOLW\ZRUOGZLGH
2SHQ&KDQJHʊDOOFKDQJHVDUHSUHVHQWHGDQGDJUHHGLQDIRUXPVXSSRUWLQJWKH¿YHUHTXLUHPHQWVDERYH
2SHQ'RFXPHQWVʊFRPPLWWHHGUDIWVDQGFRPSOHWHGVWDQGDUGVGRFXPHQWVDUHHDVLO\DYDLODEOHIRULPSOHPHQWDWLRQDQGXVH
2SHQ,QWHUIDFHʊVXSSRUWVSURSULHWDU\DGYDQWDJH LPSOHPHQWDWLRQ HDFKLQWHUIDFHLVQRWKLGGHQRUFRQWUROOHG LPSOHPHQWDWLRQ HDFK
interface of the implementation supports migration (use).
2SHQ$FFHVVʊREMHFWLYHFRQIRUPDQFHPHFKDQLVPVIRULPSOHPHQWDWLRQWHVWLQJDQGXVHUHYDOXDWLRQ
2QJRLQJ6XSSRUWʊVWDQGDUGVDUHVXSSRUWHGXQWLOXVHULQWHUHVWFHDVHVUDWKHUWKDQZKHQLPSOHPHQWHULQWHUHVWGHFOLQHV´

Source: Berkman Center for Internet & Society at Harvard Law School (2005) and Krechmer (2005).
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biased in favour of large technology vendors, and that
WKH\ GR QRW SURSHUO\ UHÁHFW WKH LQWHUHVWV RI  VPDOOHU
players, particularly those from developing countries.25
The criticism has been made that organizations such
as OASIS, W3C and WS-I should not be considered
proper standard-setting institutions and that their
RXWSXWVDUHQRWUHDOVWDQGDUGVEXWVSHFLÀFDWLRQVWKDW
HQMR\VRPHOHYHORI FRQVHQVXV26 For these critics, those
organizations lack full stakeholder involvement and
openness, and their outputs are not freely available and
implementable. For example, the claim that some of the
world’s largest IT companies deliberately undermined
the development of the UN-supported ebXML is
presented as an example of the way in which standard
setting is skewed towards the interest of the largest
corporations. From this viewpoint, although standard
setting may be a formally open process, participation
is costly and so the smaller player is “priced out of
the standards game” and private considerations prevail
over the public interest.
Criticisms such as those summarized above became
particularly strong in February 2005, when OASIS
announced a revised intellectual property rights
policy that included three modes for standards work:
Reasonable and Non Discriminatory Access (RAND);
royalty-free on RAND terms; and royalty-free on

limited terms.27 For FOSS advocates the move would
imply that the organization’s standards could not be
considered open. The response from OASIS was that
none of the fully formalized OASIS standards required
a royalty to be paid and that less than a dozen of the
DSSUR[LPDWHO\KXQGUHGVSHFLÀFDWLRQVXQGHUGLVFXVVLRQ
at that point would have royalties. As for the W3C,
after similar criticism of a proposal to allow companies
to charge royalties for patented technologies they had
contributed to its standards, it maintains a royalty-free
policy.
There are many alternative views, some stricter than
RWKHUVDERXWZKDWGHÀQHVDQ´RSHQVWDQGDUGµWZRRI 
which are summarized in box 6.2. It should be noted
WKDWIRUWKHDXWKRUVRI WKHÀUVWVHWRI FULWHULDIRURSHQ
standards, the output of the work of these entities
would fall into the category of “open standards”.
Regardless of the conceptual issues involved in
WKH GHÀQLWLRQ RI  D ´VWDQGDUGµ WKH UROH RI  IRUPDO
government-accredited standard-setting bodies in
WKH ÀHOG RI  ,&7 KDV GLPLQLVKHG LQ LPSRUWDQFH RYHU
the last two decades at the national and global levels.
The main reason for this is competition from private
consortia (including entities requiring membership
fees) and informal bodies, as a consequence of the

Box 6.3
Who’s who in WS standard setting
The Organization for the Advancement of Structured Information Standards (OASIS, www.oasis-open.org) was founded in 1993 under the
name SGML Open as a consortium of vendors and users devoted to developing guidelines for interoperability among products that support
WKH6WDQGDUG*HQHUDOL]HG0DUNXS/DQJXDJH 6*0/ 2$6,6FKDQJHGLWVQDPHLQWRUHÀHFWDQH[SDQGHGVFRSHRIWHFKQLFDOZRUN
LQFOXGLQJWKH([WHQVLEOH0DUNXS/DQJXDJH ;0/ DQGRWKHUUHODWHGVWDQGDUGV,WGHVFULEHVLWVHOIDV³DQRWIRUSUR¿WLQWHUQDWLRQDOFRQVRUWLXP
that drives the development, convergence, and adoption of e-business standards”, and claims about 5,000 “participants” representing over
600 organizations and individual members in 100 countries. It has developed standards such as UDDI v.2, Web Services Security (WSS)
and others (see annex I).
The World Wide Web Consortium (www.w3c.org) was created in 1994 and has published more than 90 standards, which it calls “W3C
5HFRPPHQGDWLRQV´LQFOXGLQJ:HEVHUYLFHVVWDQGDUGVVXFKDV:6'/8'',DQG62$3DQG;0/EDVHGVSHFL¿FDWLRQV:&LVDQLQWHUnational consortium whose operations are hosted mainly by the Massachusetts Institute of Technology, the European Research Consortium
in Informatics and Mathematics, and the Keio University of Japan. IT has a presence in 16 other locations, including three in developing
countries (India, Republic of Korea and Morocco). Its nearly 400 members include businesses, government agencies, NGOs and academic
and research institutions.
The Web Services Interoperability Organization (WS-I, www.ws-i.org) was created in February 2003 by a group of some of the leading global
,7FRPSDQLHVDQGLVVXSSRUWHGE\PDMRUSOD\HUVLQWKH:6¿HOG,WVSXUSRVHLVWRSURPRWHLQWHURSHUDELOLW\DPRQJ:HEVHUYLFHV7KH:6,
does not consider itself a standard-setting body in the sense that this term is normally understood, that is as a forum in which experts discuss
successive versions of a proposed standard until consensus is reached and a standard is published. Instead, the WS-I produces technical
guidelines to ensure that Web services products from different providers can work together. The WS-I offers a sort of Web services seal of
DSSURYDOSURYLGLQJFHUWL¿FDWLRQWKDW:HEVHUYLFHVDGKHUHWRVWDQGDUGVSXWRXWE\RWKHUVWDQGDUGVRUJDQL]DWLRQVVXFKDVWKH:RUOG:LGH
Web Consortium (W3C), the Organization for the Advancement of Structured Information Standards (OASIS) and the Internet Engineering
Task Force (IETF).
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Box 6.4
A comparison between ebXML and Web services
Although Web services and ebXML rely on the same technologies (SOAP/XML), they follow different approaches, are suited to somewhat
different purposes and are not yet interoperable.
In a Web services architecture, services are published on the Internet so that anyone who is interested can use them. A Web service is
GHVFULEHGDGYHUWLVHGDQGSURYLGHGE\WKHVDPHRUJDQL]DWLRQ7KHUHTXHVWHU¿QGVWKHVHUYLFHDQGHYHQWXDOO\ELQGVWRLW,QWKHFDVHRIDQ
HE;0/LPSOHPHQWDWLRQEXVLQHVVSDUWQHUVH[FKDQJHSUHGH¿QHGGRFXPHQWVLQDQSUHDJUHHGEXVLQHVVSURFHVV7KLVLVDFRQWUDFWDSSURDFK
WKDWFDQEHELODWHUDORUHYHQPXOWLODWHUDO7KHWUDGLQJSDUWQHUVPXVWQHJRWLDWHWKHLUSUR¿OHVDJUHHRQDFRQWUDFWDQGWKHQFRQGXFWWKHEXVLness transaction.
:HEVHUYLFHVDUHGHVLJQHGLQDERWWRPXSSURFHVVWKHVSHFL¿FDWLRQVIRUWKHFRUHUHTXLUHPHQWVDUHLPSOHPHQWHG¿UVW 62$3IRUPHVVDJLQJ8'',IRUGLVFRYHU\HWF DQGWKHQEURXJKWWRJHWKHUWRFUHDWHWKHVHUYLFH,QHE;0/WKHSURFHVVLVWRSGRZQ¿UVWWKHUHTXLUHPHQWVRI
DQHEXVLQHVVSURFHVVDUHDVVHVVHGDQGWKHQWKHVSHFL¿FDWLRQVWRPHHWWKHPDUHGH¿QHG:KLOHWKHERWWRPXSDSSURDFKUHVXOWVLQJUHDWHU
ÀH[LELOLW\ WKXVDOORZLQJ:6WHFKQRORJLHVWREHXVHIXOIRUPDQ\QRQEXVLQHVVSXUSRVHV WKHWRSGRZQDSSURDFKRIHE;0/PD\EHPRUH
adequate for supporting specialized business transactions.
)URPWKHSRLQWRIYLHZRIWKHSURWRFROVDQGVSHFL¿FDWLRQVHE;0/KDVDFKLHYHGPDWXULW\IDVWHUWKDQ:62QWKHRWKHUKDQG:6HQMR\ODUJHU
vendor support as they have a larger market and, as a consequence, all major players support the technology.

growing importance of private service providers and
technology developers. The extent to which this trend
has resulted in a suboptimal consideration of the public
interest in ICT standard setting is open to discussion. It
is also argued that the dominance of private interests in
standardization also reduces the openness of standards
by increasing IPR costs.29
In addition to the question of the marginal role that is
left to the smaller stakeholders, the relationship among
the larger players within the various WS-related bodies,
and for some time also among the bodies themselves,
was not always easy. For instance, Sun Microsystems
was initially excluded from the board of the WS-I. The
situation has evolved and a division of labour has been
HVWDEOLVKHGEHWZHHQWKHPDMRURUJDQL]DWLRQVZKLFKDUH
listed in box 6.3.
OASIS and the United Nations Centre for Trade
Facilitation and Electronic Business (UN/CEFACT)
KDYHMRLQWO\GHYHORSHGDVHWRI VWDQGDUGVEDVHGRQ;0/
the Electronic Business Extensible Markup Language
(ebXML) that enables enterprises to conduct business
RYHUWKH,QWHUQHW,WVREMHFWLYHLVWRSURYLGHDQRSHQ
XML-based infrastructure that enables the global use
of electronic business information in an interoperable,
secure and consistent manner by all trading partners.
7KH RULJLQDO SURMHFW HQYLVLRQHG ÀYH OD\HUV RI  GDWD
VSHFLÀFDWLRQ LQFOXGLQJ ;0/ VWDQGDUGV IRU EXVLQHVV
processes, collaboration protocol agreements, core
data components, messaging, and registries and
repositories.30 ebXML provides a standard means to use

the Internet to exchange business messages, conduct
trading relationships, communicate data in common
WHUPVDQGGHÀQHDQGUHJLVWHUEXVLQHVVSURFHVVHV31
In order to use ebXML, a “business process
VSHFLÀFDWLRQµ ZKLFKGHVFULEHVKRZDEXVLQHVVZRUNV 
and a “business document” (which describes the
information to be exchanged in the transaction) are
needed. The business documents are exchanged using
the ebXML Messaging Service, which is based on SOAP.
The system is completed with ebXML registries, which
DUHXVHGWRÀQGLQIRUPDWLRQRQSRWHQWLDOSDUWQHUVWKDW
offer the required services.

1.

Main standards, openness and
IT interoperability

Typically, an IOS is made up of a content platform,
a delivery platform and a trading partner base.32
In order to conduct business with their partners
through their system, the members of an IOS need
to have their private corporate data put into a format
that the IOS can understand. This is the role of the
content platform. The delivery platform is then used
to physically move the data from the computers of
an IOS member to those of another one. The data
reach the counterparts in the trading partner base to
which they were addressed. The degree of openness
of an IOS will be determined by that of each of its
constituent elements, ranging from the proprietary
system, partially open (EDI) and open-based system
(Internet-based).
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In a proprietary IOS, data standards (content) and
participation and access (trading partner base) tended
to be under the control of one of the members
(typically a large supplier or purchaser dealing with
many smaller customers or suppliers). As a result, the
systems tended to be highly customized and usable only
for transactions with the dominant player: investing in
the systems generated a lock-in effect for the smaller
partners.
In the case of EDI, although some of the earlier data
standards were proprietary, the most widely used ones
were developed by open organizations (in particular,
EDIFACT standards are approved and published by
the United Nations). Thus, the content platform of
EDI allows communications with a larger base of
trading partners and is less prone to lock-in effects.
However, in the typical case in which data transmission
takes place over private value-added communications
networks (VAN) the system cannot be said to be fully
open.
XML provides an open platform for Internet-based
inter-organizational systems. SOAP and WSDL may
also be considered to be open standards content
platforms. The Internet, as a globally accessible public
network based on open standards and protocols,
provides an open delivery platform. Enterprises that
MRLQ LQ DQ ,QWHUQHWEDVHG ,26 ZLWK RWKHU SDUWQHUV
HQMR\ WKH EHQHÀWV RI  RSHQQHVV DW WKH OHYHOV RI  ERWK
content and delivery and can theoretically extend their
,26WRYLUWXDOO\DQ\RWKHUÀUPLQWKHZRUOGWKDWKDVD
computer with access to the Internet.
Zhu et al. (2005) includes a number of references to
the existing literature about the differences between
XML and EDI standards. It has been pointed out that
cross-industry coordination is easier with XML-based
standards, as these are often less complex, rigid and
SDUWQHUVSHFLÀF33 XML standards are self-describing
DQG VLJQLÀFDQWO\ PRUH XVHUIULHQGO\ /HDUQLQJ DQG
applying XML standard requires less technical expertise
than EDI. For all these reasons negotiating a business
cooperation deal to be implemented through EDIbased technologies is considerably more costly and
requires a longer-term perspective than doing so on
the basis of XML standards.
The delivery platforms and communications protocols
add another factor of differentiation. EDI normally
used VANs with their own proprietary communications
protocols. Interconnection with other VANs may
imply the payment of additional charges or may even
be plainly impossible. The Internet, on the contrary,

is based on protocols designed to ensure the global
interoperability of the millions of networks of which
it is made up. The consequences in terms of costs are
VLJQLÀFDQW PDNLQJ ;0/EDVHG V\VWHPV PXFK PRUH
affordable and suitable for small and medium-sized
enterprises. Finally, there are important differences
in the trading partner bases of EDI and XML-based
standards. Internet-based IOS are open to a much
broader partner base and thus have the potential to
JHQHUDWHPRUHVLJQLÀFDQWQHWZRUNHIIHFWV,QSDUWLFXODU
thanks to the standards for the Universal Description
Discovery and Integration Registry (UDDI) companies
can search for unknown trading partners, while EDI
implementations could happen only within an existing
business relationship.
As products based on SOA and WS begin to enter the
corporate mainstream, the more visible commitment
of key technology providers should give enterprises
WKH FRQÀGHQFH WR SUHSDUH IRU LPSOHPHQWDWLRQ RI 
upcoming WS standards, as many real-world products
based on these standards are now being developed.
Annex I lists some of the most commonly cited WSUHODWHGVSHFLÀFDWLRQVDQGVWDQGDUGV
For example, in 2005 IBM, Microsoft and a group of
other technology providers, including Actional, BEA
Systems, Computer Associates, Oracle, RSA Security
and Verisign, announced that that they planned to place
WKUHHNH\:HEVHUYLFHVVHFXULW\VSHFLÀFDWLRQVXQGHUWKH
control of the Organisation for the Advancement of
Structured Information Standards (OASIS). The three
VSHFLÀFDWLRQVDOOEDVHGRQWKHFRUH:66HFXULW\DUH
- WS-Trust ZKLFK GHÀQHV H[WHQVLRQV IRU
requesting security tokens and brokering trust
relationships);
-

WS-SecureConversation ZKLFK GHÀQHV
mechanisms for securing multiple messages);

- WS-SecurityPolicy ZKLFK GHÀQHV VHFXULW\
policy assertions for WS-Security, WS-Trust
and WS-SecureConversation).
7KLV PRYH SODFHV IXQGDPHQWDO :6 VSHFLÀFDWLRQV
XQGHUWKHFRQWURORI 2$6,6DQGUHÁHFWVWKHJURZLQJ
maturity of WS security. Many of the basic elements
of secure WS are now in place. The publication of
WKHVH VSHFLÀFDWLRQV DV 2$6,6 VWDQGDUGV VKRXOG KHOS
to advance interoperability, although further work,
perhaps in the form of enhancements to the Web
Services Interoperability (WS-I), may be required in
order to help enterprises make their deployments as
compatible as possible. Also, the basic security policy
language is likely to require extensions, which will be
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implemented in both proprietary and future standard
versions.

Of course, these features of FOSS-based WS are
particularly interesting for developing countries.

Open standards play an increasingly important role in
the generation of the economic value that enterprises
can derive from their participation in these business
networks. The combination of open standards with
application-level intelligence and “dumb” network
is consistent with the Internet’s underlying end-toend principle. As chapter 7 of this Report shows,
maintaining the integrity of the Internet’s constituent
OD\HUVLVFUXFLDOIRULWVSRWHQWLDOWREHIXOÀOOHGLQFOXGLQJ
with regard to its business transformation aspects.
Thus, while EDI had been available since the 1970s, it
was the widespread adoption of Internet technologies
(based on open standards such as the TCP/IP and
XML) that accelerated the development of ICTenabled inter-organizational systems (IOS).34

The value of implementing SOA and WS increases
exponentially with the number of services that are
available on the SOA. Implementing a commercial,
proprietary SOA normally involves the payment of
fees that are proportional to the computing resources
that are running the SOA infrastructure (number of
computers and/or processing power). This means that
going for a truly comprehensive SOA implementation
that connects all the enterprise’s services and
applications can become rather expensive. If a FOSS
platform is chosen, this restriction is lifted and the
enterprise (or the public sector agency) can add as many
services and applications to the SOA infrastructure as
makes business sense.

Enterprises that adopt open standards not only
minimize their risk of being trapped in obsolete
standards but also empower themselves to capture
PRUH RI  WKH HFRQRPLF EHQHÀWV JHQHUDWHG E\ WKH
Internet. The importance of openness for SOA and
WS technologies naturally leads to the consideration
of how a closely related trend, namely the growing
importance of free and open source software, may
facilitate the adoption of SOA and WS technologies,
especially in developing countries.

2. Free and open source software,
SOA and WS
Free and open source software (FOSS) is an approach
to software development whereby communities of
developers create software through a public process
and the resulting product is made available free of
charge.35 )266 UHSUHVHQWV D PDMRU SDUDGLJP VKLIW LQ
the software industry, which is rapidly being adopted
E\ PDQ\ PDMRU PLGGOHZDUH SURGXFHUV )RU WKRVH
companies, taking the FOSS approach ensures that
their products will be of the highest quality, at least
equivalent to that of commercial proprietary products.
They build their business models around the sale of
support and other services.
Like all other FOSS products, SOA and WS implemented on a FOSS platform make it possible for
users to utilize the software without restrictions and
without paying licence fees, as well as giving them the
possibility to modify it and develop applications of it
DVWKH\VHHLWÀWDQGWKHSRVVLELOLW\WRGLVWULEXWHLWWR
other users. Building WS on an open source platform
also reduces concerns about vendor lock-in issues.

A second interesting feature of FOSS is that vendor
lock-in issues are alleviated. FOSS developers’
communities have a strong culture of supporting the
evolution of standards, which is particularly relevant in
the case of SOA technologies. And they do not go out
of business or change licensing models, thus leaving
previous buyers stuck with technologies that are fast
becoming obsolescent.
Another point of convergence between FOSS and
SOA and WS is that standards are crucial for their
successful implementation. FOSS production methods
encourage the developing community to move towards
standards. As shown by the listing in annex I, SOA and
WS rely on the existence of an increasing number of
standards. This makes it possible, and actually provides
an incentive for the FOSS community, to develop
solutions for SOA and WS. For developing countries
FOSS platforms for SOA and WS also have the
DGYDQWDJHWKDWWKH\PD\EHDEOHWREHQHÀWDWQRFRVW
from solutions and updates that have been integrated
into existing implementations and made available to
the developing community.
The popularity of FOSS products such as Linus,
Apache, MySQL and others indicates that the
FOSS approach has been particularly productive
in the systems and applications infrastructure layer.
FOSS platforms using LAMP are among the more
widespread platforms for the implementation of WS.
LAMP stands for “Linux, Apache, MySQL and PHP”,
although the acronym is increasingly used to refer to
WS built with any combination of FOSS products,
such as Linux, FreeBSD/OpenBSD, Apache, Python,
Perl, PHP, PostgreSQL and MySQL.
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Table 6.1
Some open source projects relevant to SOA and WS
Project

Description

More information

ActiveMQ

Java Message Service (JMS) provider

Activemq.codehaus.org

Axix

Web services connector for Java

ws.apache.org/axis

Celtix

Enterprise Service Bus (ESB)

Celtix.objectweb.org

JEMS

Suite of open source tools for SOA implementations

Www.jboss.org

JORAM

JMS implementation

Joram.objectweb.org

jUDDI

-DYDLPSOHPHQWDWLRQRIWKH8'',VSHFL¿FDWLRQIRU:HEVHUYLFHV

ws.apache.org/juddi

Mule

ESB messaging framework

mule.codehaus.org

open-esb

SUN-sponsored ESB

Open-esb.dev.java.net

openadaptor

Java/XML-based services connector

Www.openadaptor.org

OSMQ

Java message router, broker and middleware framework

www.bostonsg.com/osmq/index.html

RM4GS

Implementation of WS-RM, which provides reliable messaging for Web services

businessgrid.ipa.go.jp/rm4gs/index-en.html

Sandesha

Implementation of WS-RM, providing reliable messaging for Web services

ws.apache.org/sandesha/

ServiceMix

An ESB and SOA toolkit

servicemix.org/site/home.html

Synapse

Web services connector

wiki.apache.org/incubator/SynapseProposal

UDDI4J

Discovery service client

uddi4j.sourceforge.net/

As of mid-June 2006, typing the words “web services”
in the search engine of http://sourceforge.net (a site
WKDWKRVWVRSHQVRXUFHGHYHORSPHQWSURMHFWV WXUQVXS
 :HE VHUYLFHV SURMHFWV ,QFUHDVLQJO\ FRPPHUFLDO
vendors are themselves participating in open source
SURMHFWVDWUHQGWKDWLVOLNHO\WRFRQWLQXH$VPHQWLRQHG
before, middleware vendors such as IBM, Sonic
Software, IONA Technologies, SUN Microsystems
and others have begun passing code to which they held
SURSULHWDU\ULJKWVRQWRRSHQVRXUFHSURMHFWV7DEOH
OLVWVMXVWDIHZRSHQVRXUFHSURMHFWVWKDWDUHUHOHYDQW
to SOA.
)266 SODWIRUPV SURYLGH D VLJQLÀFDQW RSSRUWXQLW\
for enterprises in developing countries to experiment
with and gradually adopt SOA and WS technologies
in an effective, secure and affordable manner. FOSS
VROXWLRQVRIIHUWDQJLEOHEHQHÀWVWKDWKDYHEHHQSURYHQ
at the infrasructure layer and should receive full
consideration by anyone interested in SOA and WS.

D.

Effects on e-business of SOA
and WS deployments

According to a recent IDC Research report,36 a clear
focus for many of today’s SOA implementation is
the extension of information and business processes

to new users (e.g. employees, partners, suppliers,
customers and agencies). Other typical solutions
include optimizing procurement, inventory and B2B
information exchange processes, as well as sharing sales
DQG ÀQDQFLDO LQIRUPDWLRQ IRU XVH LQ SODQQLQJ ELOOLQJ
DQGFUHGLWSURFHVVLQJ0DQ\LQGXVWU\VSHFLÀFXVHFDVHV
KDYHEHHQLGHQWLÀHG)RUH[DPSOHVROXWLRQVZLWKLQWKH
health-care sector range from claims processing to
bedside patient care.37
In general, companies tend to change to SOA as part
of a medium- to long-term shift towards networkbased IT solutions. However, there are also short-term
EHQHÀWV WR EH UHDSHG )RU LQVWDQFH LQWHJUDWLRQ DQG
compatibility across various retail channels can result
in increased sales revenues, as they make it possible to
more easily integrate demand-side information into
the design and production processes.
Merger processes offer another example of how
WS (as an initial step) and more sophisticated SOA
implementations (at a later stage) can bring about
VXEVWDQWLDO HIÀFLHQF\ JDLQV LQ WKLV FDVH WKURXJK WKH
easier consolidation of databases and systems.
,Q UHWDLO ÀQDQFLDO VHUYLFHV WKH XVH RI  :6 FDQ UHVXOW
LQ VLJQLÀFDQW FRVW UHGXFWLRQV )RU H[DPSOH D OHDGLQJ
North American bank added new functionality to
existing Web-based customer application processes,
achieving a consolidated view of customer account and
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Box 6.5
An imaginary example of how to implement SOA
From its African home in Cornucopia, Bricks and Mortar Plc. (B&M) has grown into a global construction materials supplier with presence in
VL[FRXQWULHVRI:HVWDQG6RXWK$VLDDQG/DWLQ$PHULFD+DYLQJDFFXPXODWHGDIHZ\HDUV¶H[SHULHQFHZLWK;0/% 0KDVODXQFKHGDORQJ
term SOA strategy in an effort to redesign its IT strategy to adapt it to the needs of its growing international activities. The goal is to create
a single, cross-regional infrastructure to replace their rather fragmented base, and at the same time, to add IT capacity by sharing a larger
SDUWRIWKHDYDLODEOHUHVRXUFHV$QRWKHUNH\REMHFWLYHZDVWRHQKDQFHWKHHI¿FLHQF\RILWVVXSSO\FKDLQPDQDJHPHQW
As is often the case with companies starting to experiment with the SOA model, it has taken about two years for B&M to have more than a
IHZLPSOHPHQWDWLRQVUXQQLQJ+RZHYHUWKHHIIRUWRYHUWKHVHWZR\HDUVKDVVHUYHGWRVKDUSO\FRQFHQWUDWHWKHFRPSDQ\¶V,7SROLFLHVRQ:6
% 0KDVHVWDEOLVKHGDSROLF\WRUHYLHZLWVSURSRVHG:6LPSOHPHQWDWLRQVWRPDNHVXUHWKDWWKH\FRPSO\ZLWKWKHFRPSDQ\¶VFRQGLWLRQVDQG
VWDQGDUGVEHIRUHWKH\DUHSXEOLVKHGWKURXJKWKHHQWHUSULVH¶VUHJLVWU\% 0FRQWLQXHVWRXVHWUDGLWLRQDOLQWHJUDWLRQDQGPLGGOHZDUHVRIWZDUH
while gradually deploying more and more WS solutions for areas such as development, security, management and business process orchestration.
,QWHUPVRIFRQFUHWHJDLQVIURPWKHPRYHWRZDUGV62$% 0¶V,7PDQDJHPHQWWHDPDUHSDUWLFXODUO\SOHDVHGZLWKWKHFUHDWLRQRIDVXSSO\
chain “control panel” that brings together information taken from applications from several vendors into a single view. They estimate that
thanks to their decision to use SOA this project could be implemented with monetary savings in the region of 30 per cent and within much
WLJKWHUGHDGOLQHV(TXDOO\LPSRUWDQWZDVWKHIDFWWKDWWKLVVXFFHVVVWRU\KHOSHGFRQYLQFH% 0¶VVHQLRUPDQDJHPHQWWRDFFHOHUDWH62$DQG
WS adoption in the company.

Source: UNCTAD elaboration of case studies published by SOA tool vendors.

credit information. This allowed the bank to retire half
of its process locations and save several million dollars
in costs. Another bank now allows online customer
access to banking services previously available only
to call centre agents. A US federal agency created a
shared service centre to better manage inventories and
handle logistical processes across its agency, customers
and commercial trading partners. By implementing a
VHDPOHVVGDWDDUFKLWHFWXUHLWFDQPRUHHIÀFLHQWO\KDQGOH
requisition approvals and updates, inventory searches
DQGDOORFDWLRQVVKLSPHQWVDQGÀQDQFLDOWUDQVDFWLRQV

1. The transition to SOA

It is interesting to note that there is a wide diversity
of reported reasons for adopting WS and SOA.
6RPHRUJDQL]DWLRQVKDYHWDUJHWHGDXWRPDWLQJVSHFLÀF
business functions and processes that were previously
manual activities due to complexities in integrating
fractured applications and systems. Others have opted
to introduce SOA in non-mission-critical business
functions in order to reduce the initial risk and ensure
future investments. Box 6.5 presents the case of an
imaginary enterprise, putting together information
available about the experience of various enterprises
in implementing SOA and WS in a developing country
context.

This is not being made easier by the abundance of
standards and the danger that there could be a divergence
LQWKLVUHJDUGDPRQJPDMRUYHQGRUV7KHUHVSRQVHWR
these concerns tends to be that precisely because SOA
allows the loose coupling of systems, each individual
technology choice becomes intrinsically less risky.
Enterprises that have taken a centralized approach to
policy-making for SOA adoption are reported to have
been more successful.39 The teams of SOA experts
that are thus created become a useful resource to
identify best practice in the application of SOA and
WS to key business processes. They also help build the
enterprise’s knowledge base about SOA, its impact on
both IT systems and in overall business operations and
how to identify the better candidate processes/services
for the deployment of those technologies.

Box 6.6 summarizes the motivations and expectations
of an enterprise that plans to implement a SOA.

It is to be expected that not every aspect of an
enterprise’s systems will be immediately open to WS
implementations. Normally, enterprises will not wish
or need to completely reshape all their IT systems
for that purpose. However, many companies, mostly
in developed countries but also others based in
developing countries, have started to implement WS
to such an extent that they do need to put in place
adequate SOAs.
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Box 6.6
The case of Asian Paints
Asian Paints is an Indian manufacturer of consumer and industrial paints with operations in 23 countries. It has experience in
using IT to automate important business processes, including
manufacturing, distribution and inventory management, and
sees IT and particularly SOA as a means of differentiating itself
from its competitors.
In 2000, Asian Paints decided to undertake a migration of critical systems from in-house-developed custom applications to
vendor-provided solutions. An important reason for this move
was the need to integrate internal systems with its supply
chain business partners. The company currently uses XML to
exchange information with its partners. The use of SOA technologies should in the future allow supply chain partners to
obtain product and inventory information themselves rather
than require Asian Paints to provide this information to them.
WS and SOA standards are expected to broaden the range of
interactions with supply chain partners and to lower their cost.
SOA-based applications will target better and more integrated
supply-chain and production planning processes. Asian Paints
also plans to add business process management, automated
controls for compliance and specialized applications to support
its painting services business with the new SOA architecture.
In order to maximize the value that could be generated by its
SOA-based strategy, the company will need to convince its
business partners to also take an SOA approach to their IT
systems. Most of them do not currently use SOA/WS standards.

Source: IDC (2005).

Enterprises considering automating business processes
through WS will not face any scarcity of commercial
technology providers, either in developed or in
developing countries. However, they should be aware
WKDWWKLVLVDÀHOGZKHUHH[SHULHQFHDERXWFHQWUDOLVVXHV
such as performance, security and interoperability
is still being accumulated at a fast pace. Therefore,
before engaging in the process of change that WS and
SOA involve it is important for enterprises to achieve
DVXIÀFLHQWXQGHUVWDQGLQJRI WKHVWDQGDUGVDQGEDVLF
underpinnings of these technologies. They should also
undertake their own investigation into the priorities
for WS and SOA implementations and the necessary
business process redesign.

2. Theory and practice
There is little doubt about the real positive impact
that WS and SOA can make on competitiveness by
facilitating integration of applications and collaboration

with business partners. For example, leading players in
the B2C arena such as eBay and Amazon seem to have
EHHQ DEOH WR PDNH VLJQLÀFDQW JDLQV E\ LPSOHPHQWLQJ
WS. Other companies claim that they have observed
productivity gains, although this may be more in terms
of additional capabilities than can be transformed into
IXWXUH EHQHÀWV WKDQ RI  DFWXDO SURÀWV ,Q WKH 8QLWHG
States, a survey of 437 companies made by the Yankee
*URXSLQIRXQGWKDWSHUFHQWRI UHVSRQGHQWV
had already implemented WS and another 39 per cent
expected to do so in 2005. Seventy-one per cent said
that they planned to increase spending on WS in 2005.
The advantages most commonly quoted were improved
ability to cooperate with business partners (77 per
cent), reduced complexity in distributed applications
(66 per cent), higher revenues (66 per cent) and lower
DSSOLFDWLRQGHYHORSPHQWFRVWV SHUFHQW 6HFXULW\
ranked at the top of the list of WS-related worries (72
per cent).40
Yet the experience of WS implementation so far shows
WKDW GLIÀFXOWLHV DUH ERXQG WR UHPDLQ IRU WHFKQLFDO
UHDVRQV EXW DOVR DQG PRUH GLIÀFXOW WR DGGUHVV
business reasons. The earlier WS adopters have tended
to be large corporations. These are usually able to push
their business partners to participate and eventually
À[WRDODUJHH[WHQWWKHFRQGLWLRQVXQGHUZKLFKWKHLU
suppliers/customers engage in WS. For instance, a
small company that intends to use eBay’s WS to sell its
products has no possibility of negotiating the WS that
will apply to their transactions. All it can do is to adhere
to the standards published by eBay. But even in these
cases, applications used by different companies, even
those used in the same business process, rarely include
the same data or handle it in exactly the same way.
Even minor data format disagreements (for example,
the format in which decimals or dates are notated in an
order) may involve extensive work before real systems
LQWHJUDWLRQFDQKDSSHQ7KHUHLVQRVSHFLÀFVROXWLRQ
that WS can contribute to this problem.
As companies start to discuss solutions to these issues,
the business problems of system integrations become
apparent: decisions have to be made about the level of
control each partner retains over its own information
(some of which may be highly sensitive, i.e. customer
data) and how much it provides to its partners. Details
RI  ÀQDQFLDO DQG RWKHU EXVLQHVV SUDFWLFHV QHHG WR EH
agreed on, which may be challenging when the partners
are based in countries with different business traditions
and regulatory frameworks. For instance, at what time
of the day is a transaction considered to have taken
place the next business day? Or at what point in the
history of the relationship with a customer are certain
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credit conditions granted? Resolving these issues can be
time-consuming and expensive, even within different
units of the same company.
In theory, WS should be equally applicable to
transactions taking place inside a company or with
external companies. In practice, it is more frequent to
see them implemented for internal transactions. For
inter-organizational links it is much more frequent to
see WS used between enterprises that have a long record
of cooperation and are technologically sophisticated.
In terms of size, there are more examples of
implementations among large corporations, although
the case of WS relationships between large companies
and their smaller suppliers is also frequent. But even
in developed countries, smaller enterprises tend to
cooperate using non-structured technologies such as
e-mail and Web rather than structured ones such as
EDI, XML and WS.41
In terms of the nature of the business processes to
which WS are being applied so far, they tend to be
the ones most simple and easiest to automate, such as
the transmission of orders and the description of the
items in a catalogue. In an evolutionary process WS are
expected to extend their support to other more complex
processes. However, for enterprises, particularly those
with less experience in complex IT implementations,
it is advisable to take an incremental approach to their
adoption of WS.
There are a number of considerations that an
enterprise should bear in mind when assessing the
possibility of investing in a WS implementation.
7KH ÀUVW RQH LV WKH NLQG RI  UHODWLRQVKLS LW KDV ZLWK
the business partners that are most likely to use the
proposed WS. This includes not only the nature of the
business relationship itself but also its time horizon.
Then there is the issue of how data are going to be
shared and who and how is going to handle a given
segment of a business process, and how it is going
to be handled. There are decisions to be made about
the way in which the WS is going to be implemented:
what processes are to be automated and if/how WS
are to be extended to other business processes. Finally,
there is the question of how the enterprise is going to
handle the WS implementation so that at the end it
has developed an additional competitive advantage and
added to its knowledge base.
The preceding paragraphs made several references
to the importance of work on security-related
standards for WS.42 WS may put outsiders in contact
with systems that are at the core of the activity of an
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enterprise. This is a manifestation of a general trend
towards greater openness of enterprises, in relation
to both their customers and their suppliers. Normally,
HQWHUSULVHVEHQHÀWIURPWKLVJUHDWHURSHQQHVVEHFDXVH
they can be more responsive to their customers and
receive better service from their partners. But it should
not be forgotten that any interface with the outside
world represents a risk of intrusion, ranging from the
merely indiscreet to the seriously malicious. While the
LQGXVWU\LVWDNLQJVLJQLÀFDQWVWHSVWRDGGUHVVVHFXULW\
concerns, at this stage of the technology’s maturity,
and of the user’s understanding of it, fully addressing
VHFXULW\ LVVXHV LQFOXGLQJ WKH LPSOLFDWLRQV IRU SURMHFW
scalability) should remain a central consideration of
DQ\PDMRU:HEVHUYLFHLPSOHPHQWDWLRQ

E. Conclusions and
recommendations
The preceding sections of this chapter have shown
how, for reasons that have to do with trends in the
evolution of ICTs but also, and perhaps even more,
with changes in business strategy, services-oriented
DUFKLWHFWXUHVDQG:HEVHUYLFHVZLOOKDYHDPDMRUUROH
in shaping e-business in the next few years. SOA will
SUREDEO\UHSUHVHQWWKHQH[WPDMRUZDYHRI HQWHUSULVH
IT architectures, replacing in many instances the
client/server model in its dominant role. Web services
standards will play a central role in the materialization
of this change, as they are what renders operative the
networking, transport, security and other layers of
SOA implementations.
In a wide range of industries, many of which (such as
electronics, textiles, other manufactures and tourism)
are of great importance for developing countries,
FRPSHWLWLYHQHVVZLOOEHJUHDWO\LQÁXHQFHGE\WKHDELOLW\
to integrate information systems inside the enterprise
and with those of business partners. SOA and WS
will be fundamental for this and enterprises need to
be aware of these technologies, understand their
underpinnings and put them into practice.
As wider deployment of SOA and WS technologies
facilitates the achievement of deeper levels of
collaboration among enterprises and across
geographical boundaries, opportunities may arise for
those from developing countries. These may come from
easier participation in supply chains and from widened
possibilities for outsourcing. Both increasingly require
deeper levels of integration and interaction between
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the IT systems of enterprises. As companies share
information better with their customers and suppliers,
and IT enables them to cooperate at deeper levels,
WKH\ FDQ HQKDQFH SURGXFW GHVLJQ DQG VSHFLÀFDWLRQ
customize production, improve quality, reduce stocks
and become more responsive to changes in market
conditions. In this context, SOA and WS may become
a sort of global production infrastructure supporting
a common organizational logic. The challenge for
developing countries is to ensure that they become
part of this global business infrastructure.
Decision makers in enterprises and in the public
sector should be aware that interoperability is as much
a business strategy issue as it is a technology one.
Technology makes interoperability possible, but only if
interoperability is incorporated into the business plans
of the enterprises or public sector agencies concerned.
Frequently, the main barriers to interoperability are not
technical, and include issues such as the following:
Regulatory (or market-driven) limits on the nature of
information that can be shared with business partners
or, in the case of the public sector, on the kind of
cooperation arrangements between different agencies;
Institutional and/or cultural boundaries that separate
organizations in terms of information sharing or that
generate resistance to perceived losses of control over
information;
Lack of awareness about the services that are available
and the ones that may contribute to a particular
business need;
L

Lack of managerial capacity;

L

Fear of loss of intellectual property; and

L

Concerns about security problems.

Therefore, besides technology, planning and
implementation monitoring should address aspects
such as the desired levels of information sharing, the
changes that may be necessary in business processes
and the upgrading of human skills, including at the
managerial and strategy-setting levels.
In particular, Governments and enterprises should
be aware that in a market environment increasingly

marked by cooperation within, and competition
among, networks, the capacity to generate and sustain
trust among business partners and customers becomes
a fundamental ingredient of success. Regulatory
entities have a crucial role to play in this regard and
Governments of developing countries should make
sure that their enterprises are able to operate within
a legal and regulatory framework that creates trust
and facilitates ICT-enabled information sharing and
collaboration.
Another consideration that should be incorporated
into public policies in order to facilitate the adoption
of services-oriented architectures and Web services
relates to the role that public-sector agencies can play
as early adopters and role models for the private sector.
In addition to enhancing the effectiveness of public
services, SOA and WS implementations in public-sector
agencies can raise awareness about these technologies
among the less internationally exposed enterprises and
provide incentives for their adoption. In so doing, both
public- and private-sector decision makers should give
full consideration to FOSS platforms for SOA and WS.
Governments should also consider establishing their
own frameworks for IT interoperability.
Finally, this chapter has shown how without open
standards, SOA and WS technologies lose much of
their business transformation potential. However,
many aspects of standard-setting in this, as in several
other areas of ICTs, are currently outside the public
sphere and dominated by a small number of private
SOD\HUV ȥ PRVWO\ WHFKQRORJ\ YHQGRUV :KHWKHU WKH
interests of users and consumers, particularly those
from developing countries, are adequately taken
into account in these standard-setting processes is
open to discussion. Government involvement is not
necessarily a precondition for the development of
open standards. But Governments, including those of
developing countries, should pay adequate attention
to those processes, and both as intensive IT users
and in their function of protecting the public interest
should provide input and feedback into the SOA and
WS standard-setting processes, promote awareness
about them among their private sector and facilitate
the presence of private sector players from developing
countries in the bodies that develop SOA and WS
standards.
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Annex I
Some Web services speciﬁcations and standards
WS-TF (Web Service Transaction Framework)
WS-Coordination

Protocol that coordinates activities in distributed environments. Enables existing systems to
hide proprietary protocols and operate in an heterogeneous environment.

W S-Atomic Transaction

Coordinating protocol for handling well-known and accepted two-phase commit protocols.

WS-Business Activity

'H¿QHVSURWRFROVDOORZHGWRFRRUGLQDWHDEXVLQHVVDFWLYLW\

Metadata
WS-Policy

'H¿QHVDEDVHVHWRIFRQVWUXFWVWKDWFDQEHXVHGDQGH[WHQGHGE\RWKHU:HEVHUYLFHVVSHFL¿FDWLRQVWRGHVFULEHDEURDGUDQJHRIVHUYLFHUHTXLUHPHQWVSUHIHUHQFHVRUFDSDELOLWLHV

UDDI

Universal Description, Discovery and Integration, used to locate Web services by enabling
robust queries against rich metadata.

WSDL

Web Services Description Language standard, an XML format for describing network services as a set of endpoints operating on messages containing either document-oriented or
procedure-oriented information.

WS-Discovery

'H¿QHVDPXOWLFDVWGLVFRYHU\SURWRFROWRORFDWHVHUYLFHV

WS-Addressing

Reliable Messaging
WSRM

:65HOLDEOH0HVVDJLQJGH¿QHVDPHFKDQLVPWRJXDUDQWHHWKHGHOLYHU\RIPHVVDJHVWRDSplications and Web services.

WS reliability 1.1 (WSRX) (OASIS Standard)

Idem (OASIS standard).

Security
WSS v1.0

Web Services Security describes mechanisms for message authentication including exFKDQJHRILGHQWL¿FDWLRQWKURXJKSUR¿OHVVXFKDVXVHUQDPH;FHUWL¿FDWHVDQG.HUEHURV
(OASIS Standard).

WS-SX

WS Secure exchange includes WS SecureConversation, WS-Trust and WS- SecurityPolicy
(see below).

WS SecureConversation

Provides for the establishment and sharing of security contexts as well as a mechanism for
deriving keys from security contexts.

WS-Trust

'H¿QHV PHFKDQLVPV IRU HVWDEOLVKLQJ D WUXVW UHODWLRQVKLS EHWZHHQ :HE VHUYLFHV ([WHQGV
tokens that can be exchanged between trust domains.

WS-SecurityPolicy

'H¿QHVSROLF\DVVHUWLRQVWKDWDSSO\WR:HEVHUYLFHVVHFXULW\ 62$30HVVDJHVHFXULW\:6
Trust, WS-SecureConversation).

Management
WSDM

'H¿QHVWKHPHDQVWRSURYLGHPDQDJHPHQWRIVHUYLFHVLQDGLVWULEXWHGHQYLURQPHQW,WFRPprises MOWS and MUWS (OASIS standard).

MOWS

Management of Webs Services, describes a mechanism for managing Webs services, including functional, resource and service management (OASIS standard).

MUWS

Management Using Web Services, describes the mechanism required to manage resources
using Web services (OASIS standard).

Source: http://www.networkcomputing.com/showArticle.jhtml?articleID=180205695
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Notes
1.

$FFRUGLQJWRWKH,(((6WDQGDUGDUFKLWHFWXUHLVGHÀQHGDVWKHIXQGDPHQWDORUJDQL]DWLRQRID
system, embodied in its components, their relationship to each other and the principles governing its design
and evolution.

2.

Stencil Group (2002).

3.

For example, see IDC Research (2005a).

4.

,Q*DUWQHUSUHGLFWHGWKDWDERXWELOOLRQZRXOGKDYHEHHQZDVWHGRQPLVJXLGHG:HEVHUYLFHVSURMHFWV
by 2007. See http://www.cio.com/archive/100103/standards.html.

5.

IDC Research (2003).

6.

IDC Research (2005a).

7.

Radicati Group (2004).



Gartner (2005).

9.

&25%$ VWDQGV IRU &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH ,W LV D VWDQGDUG WKDW GHÀQHV KRZ
applications written in various languages and running on different platforms can interoperate. DCOM
VWDQGV IRU 'LVWULEXWHG &RPSRQHQW 2EMHFW 0RGHO 7KLV LV D 0LFURVRIW SURSULHWDU\ WHFKQRORJ\ WKDW OHWV
software components distributed among several interconnected computers communicate.

10. It should be noted that sometimes CORBA is considered a case of SOA implementation. See, for example,
KWWSZZZLEPFRPGHYHORSHUZRUNVZHEVHUYLFHVQHZWR
11. $3,$SSOLFDWLRQ3URJUDPPLQJ,QWHUIDFHȥDQLQWHUIDFHWKDWOHWVRQHSURJUDPPHXVHIDFLOLWLHVSURYLGHGE\
another.
12. http://isp.webopedia.com/TERM/S/Service_Oriented_Architecture.html.
13. KWWSVHDUFKZHEVHUYLFHVWHFKWDUJHWFRPRULJLQDO&RQWHQWVLGBJFLKWPO IRU D ORQJ
FDWDORJXHRISRVVLEOHGHÀQLWLRQVRI62$
14. KWWSZZZOXFHQWFRPVHDUFKJORVVDU\ZGHÀQLWLRQVKWPO
15. KWWSSXEOLEERXOGHULEPFRPLQIRFHQWHUZELKHOSYU[P[LQGH[MVS"WRSLF FRPLEPZEL[BDGDSWHUV
doc/doc/webservices/webservi10.htm.
16. http://isp.webopedia.com/TERM/W/Web_services.html.
17. A stub is a small program routine that substitutes for a longer, possibly remote, program. For example,
a stub might be a program module that transfers procedure calls (RPCs) and responses between a client
and a server. In Web services, a stub is an implementation of a Java interface generated from a WSDL
GRFXPHQWKWWSSXEOLEERXOGHULEPFRPLQIRFHQWHUDGLHKHOSLQGH[MVS"WRSLF FRPLEPZVLQWHGJORVVDU\
doc/topics/glossary.html.
 See, for example, Cravens, Piercy and Shipp (1996).
19. 6HH*UHHQVSDQ  6WDEHOODQG)MHOGVWDG  GHÀQHYDOXHQHWZRUNVDVRUJDQL]DWLRQVWKDWFUHDWHYDOXH
for customers by linking them together or mediating exchanges between them. See http://lef.csc.com/
foundation/library/value/RP01.asp. for a presentation of their concepts. See also http://www.vernaallee.
FRPYDOXHBQHWZRUNV$B9DOXH1HWZRUN$SSURDFKBZKLWHBSDSHUSGI  IRU DQ DOWHUQDWLYH GHÀQLWLRQ RI YDOXH
networks.
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20. The Economist, The physical Internet: A survey of logistics, 17 June 2006, p. 3.
21. See Ernst (2000).
22. Yang (2006).
23. Ibid.
24. See chapter 5 of UNCTAD (2003) for an extensive study of ICTs, their role in the expansion of business
process outsourcing and the issues that this raises for developing countries.
25. For a vocal argumentation along these lines, see “You call that a standard?”, an interview with Professor
Robert Glushko of the University of California at Berkeley, available at http://news.com.com/You+call+tha
WDVWDQGDUG)BKWPO"WDJ JXWVBELB7KLVLQWHUYLHZJHQHUDWHGDQLQWHUHVWLQJ
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Chapter 7
THE LAYERED INTERNET ARCHITECTURE:
GOVERNANCE PRINCIPLES AND POLICIES
A.

The technical debate did not happen at WSIS and
perhaps it would not have been timely. The priorities
ZHUHFOHDUO\WRHVWDEOLVK´ZKHWKHUWKHUHDUHVLJQLÀFDQW
problems with existing governance mechanisms, and
whether there are any pressing but unresolved issues that
need to be tackled through international cooperation.”1
It is to be hoped that the Internet Governance Forum
,*) ȥWKHSRVW:6,6VXFFHVVRUWRWKH:*,*ȥZLOO
provide a platform to engage technology and policy at
the same time. This will not be an easy task as there are
many public policy issues vying for the attention of the
IGF. It is easy to reinterpret just about any action line
IURPWKH:6,6ÀQDOGRFXPHQWVDVEHLQJDJRYHUQDQFH
issue, in addition to the fact that almost one third of
the outcome deals explicitly with Internet governance.

Introduction

,QWHUQHW JRYHUQDQFH PDWWHUV EHFDXVH LW FDQ LQÁXHQFH
the economic and social opportunities for all peoples.
Given the proven track record of the Internet as an
innovation platform, it is only rational that Internet
governance policy should be aimed at strengthening
and improving this foundational characteristic. So far
LQ KXPDQ KLVWRU\ WKHUH KDV QHYHU EHHQ D ÁDWWHU ÀHOG
for ambitious and competitive minds to stake their
claim to technological fame and fortune. It is entirely
feasible that the next Internet “killer application” may
come from a developing country. Internet governance
can assist this process. However, caution and deep
UHÁHFWLRQVKRXOGEHH[HUFLVHGDVPLVFRQFHLYHGSROLF\RU
UHJXODWLRQFDQEHKDUPIXORUHYHQGHWULPHQWDOȥXVXDOO\
to a disproportionate extent for developing countries.

This chapter proposes that Internet governance should
be consistent with the layered nature of the Internet’s
WHFKQLFDO DUFKLWHFWXUH 0RUH VSHFLÀFDOO\ LW VKRXOG
respect the layers principle and its corollaries. What
GRHVWKLVPHDQ"8QIRUWXQDWHO\DWWHPSWLQJDGHÀQLWLRQ
at this point would be well nigh impossible. Similarly,
restating the need for consistency and principles in
PRUHDFFHVVLEOHWHUPVFDQUHTXLUHRYHUVLPSOLÀFDWLRQV
WKDW ZLOO REVFXUH WKH LVVXHV DW VWDNH ȥ DQG WKXV ZLOO
be avoided. What this chapter proposes is to develop
the notion of the layers principle and its relation to
Internet governance from its particular elements to the
point where its meaning becomes obvious. However,
before going into technical and policy discussions, we
will present several ideas that underscore the need for
this discourse.

The Internet governance debate is wide open. The
World Summit on the Information Society (WSIS)
succeeded in mainstreaming this important issue while
perhaps disappointing only the most fervent optimists
who may have hoped that a conclusive governance
framework could have been established and set in
motion. The WSIS events in Geneva and Tunis, as well as
the Working Group on Internet Governance (WGIG),
highlighted a diversity of views and approaches to the
Internet governance issue. Perhaps the diversity was
somewhat too diverse and therein lies one of the key
challenges of the post-WSIS process.
What is needed in the continuation of the deliberations
is convergence. However, it would be premature to seek
convergence around prejudgement of an outcome.
Today, and thanks to WSIS and WGIG, we have a
better understanding of common terminologies and
GHÀQLWLRQV:KDWZHQHHGWRPRYHIRUZDUGLVDVHWRI 
criteria that will allow the development of policy and
regulatory principles for Internet governance that are
coherent and relevant to the Internet as a technological
medium and that maintain its positive relationship
with technological innovation and economic and social
development.

The layers principle is at the same time simple and
opaque. The reason is that it requires an appreciation
of the technology underlying the Internet protocol
suite. It also requires an understanding that without the
SURWRFROWKHUHLVQR,QWHUQHWȥLQVSLWHRI DOOWKHZLUHV
servers and networking hardware currently deployed.
If we can govern well only what we understand,
it follows that policymakers need to develop a
VXIÀFLHQWWHFKQRORJLFDOXQGHUVWDQGLQJRI WKH,QWHUQHW
protocol suite in order to establish quality in Internet
governance.
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Policymakers should go beyond understanding the
economic and social implications of the Internet. They
need to understand the technological Internet and how
its structure is intimately related to social and economic
issues and outcomes, in order to develop an effective
framework of governance. Conversely, technologists
need to understand that the issues of legitimacy and
responsibility in governance are inseparable from
HIÀFDF\ ,Q D VFHQDULR UHPLQLVFHQW RI  WKH SURYHUELDO
two cultures, policymakers and technologists should
seek convergence. This is not unusual and we can
identify similar developments in other current
deliberations, such as poverty alleviation or climate
change. Establishing a bridge between technologists
and policymakers is therefore crucial to the positive
and productive outcome of the Internet governance
debate. However, rallying together in the abstract may
be unproductive. Therein lies the value of developing
a set of axiomatic principles upon which to focus the
international debate on Internet governance.
This chapter does not suggest that the layers principle
should become immovable and eternal Internet law.
It does not suggest that it may be the only or most
ZRUWK\SULQFLSOHȥRWKHUSULQFLSOHVFDQEHGHYHORSHG
discussed and established. However, it does advance
the idea that the layers principle and its corollaries
are fundamental for establishing a rational and
workable policy and regulatory framework for Internet
governance. More broadly, this chapter advises
policymakers that these principles are vital for building
out an Internet that promotes economic democracy
and innovation opportunity for all. This notion should
be of particular concern for developing nations sizing
up the development potential presented by information
and communication technologies (ICTs). While wealthy
nations could conceivably afford to occasionally
use network technologies or implement governance
policies that occasionally violate the layers principle,
GHYHORSLQJ FRXQWULHV PD\ ÀQG VXFK D SUDFWLFH WR EH
costly and detrimental to building their information
societies and closing the digital divide.
The governance policy and regulatory concerns are
important when we consider that eventually all ICTs
will converge into the Internet (Werbach, 2002). The
question is: do we recognize the value and contribution
of the Internet and do we understand the role of its
layered structure and open standards in permitting this
amazing development of the global digital network?
If we do, the only possible conclusion is that all other
converging applications, such as broadcast and cable
television, radio and telephony, should be guided
to assimilate the Internet’s qualities. Conversely, the

,QWHUQHWVKRXOGÀUPO\UHVLVWEHFRPLQJPRUHOLNHWKHVH
old technologies and policy should support this. This
also implies a move away from governing and regulating
by type of service, infrastructure or geographical
reach.2 Most importantly, it entails a conscious decision
to explore network communications layers as the basis
for governance policy and regulation.
The discussion that follows owes much to the analysis
developed by Werbach (2002, 2004) Solum and Chung
(2003), Kruse, Yurcik and Lessig (2000) and Benkler
(2000). After developing the concept of the layered
Internet, the chapter will develop the layers principle
ZKLOHUHÁHFWLQJRQVXSSRUWLQJSULQFLSOHVDQGFRUROODULHV
and addressing criticism. The chapter will then examine
more closely the nature of the layers principle from
the perspective of its use in decision-making in policy
and regulatory environments. The chapter will end
with a discussion on the need for integrating the above
notions into the post-WSIS Internet Governance
Forum (IGF) process.

B.

1.

Layers and the Internet
architecture

Protocols and layers

The origin and development of the Internet have been
explained and discussed in many reference sources.
Readers are invited to consider, in particular, “A brief
history of the Internet” (Internet Society, 2003)3
for more details. This chapter will, however, avoid
developing a historical perspective on the architecture
of the Internet.
The Internet is still changing and its underlying
technology and practical uses will evolve with increases
in bandwidth and convergence of various delivery
technologies and media, as well as with the development
of new applications. The economics will change
DFFRUGLQJO\ DQG LQWHUDFWLRQ DQG VRPHWLPHV FRQÁLFWV
between those that provide content, delivery pipes
and attention will lead to new business models and
HQYLURQPHQWV$WWHQWLRQSURYLGHUVȥWKHRQOLQHSXEOLF
DXGLHQFHDWODUJHȥDUHRI SDUWLFXODUVLJQLÀFDQFHLQWKLV
equation as online advertisement revenue continues to
grow in importance for many enterprises.4
While nothing stays the same, the fundamental technical
structure of the Internet acts as a springboard for
FKDQJH0RUHVSHFLÀFDOO\LWLVWKH,QWHUQHWSURWRFROVXLWH
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that provides the stability of the Internet. It is often
called the TCP/IP suite, a name combined from the
abbreviations of the two most important components
in the suite: the Transmission Control Protocol (TCP)
and the Internet Protocol (IP). However, the TCP/
IP suite also includes many other protocols such
DV WKRVH WKDW DUH XVHG IRU ÀOH WUDQVIHU )73  HPDLO
transmission (SMTP) or hypertext transfer (HTML), to
name but a few. Fortunately for the non-technical user,
this multitude of contemporary protocols has become
completely opaque, as many Internet applications, such
as web browsers and e-mail clients, have been designed
to engage any number and combination of these as
required by the user. Annex I provides a selective list
of Internet protocols.
The various protocols are often categorized in
layers. Lower layers perform fundamental technical
functions such as networking (establishing and
maintaining connections among the many computers
on the Internet) and transporting data. Upper layers
provide application level functionality and rely on
the lower layers to work reliably, but are purposefully
independent. In a particular layer, functionally
equivalent protocols, and the software applications that
use them, can be substituted for one another without
any adjustment being required in the protocols and
applications that function in a layer above or below.
This greatly reduces the complexity of the Internet
protocol suite and increases its robustness, as its
FRPSRQHQWV DUH QRW IRUFHG LQWR SUHGHÀQHG OLQNDJHV
Rather, they communicate and process data as needed
LQRUGHUWRDFKLHYHDÀQDOIXQFWLRQDORXWFRPHDFFHVV
to a website, the reception of an Internet-based media
stream such as Internet television, Voice over Internet
Protocol (VoIP) or a secure remote connection to a
database such as a reservation system for an airline. It
is important to remember that the Internet transfers all
GDWDEHLWHPDLOPHVVDJHVÀQDQFLDOGDWDRUDQ,QWHUQHW
WHOHSKRQH FRQYHUVDWLRQ E\ GLYLGLQJ XS WKH GDWD ÀOHV
or streams into smaller parcels, called data packets,
labelling their order for reassembly at the destination
computer and giving them origin and destination
addresses. The Internet protocol suite will use a
particular combination of protocols to channel these
SDFNHWV WR WKHLU GHVWLQDWLRQ DV HIÀFLHQWO\ DV SRVVLEOH
reassemble them and present them to the user, and call
for repeat sending of certain data packets if these are
lost or arrive in a corrupted state.
From a technical perspective, four separate layers of
Internet protocols are often cited, in addition to the
ÀIWKORZHVWOD\HUȥWKHSK\VLFDOQHWZRUNOD\HURI RSWLF
ÀEUHRUPHWDOOLFFDEOHVDQGUDGLROLQNVKXEVUHSHDWHUV

277

and so forth. These are the data link layer, the network
layer, the transport layer and the application layer. The
TCP/IP suite merges the physical layer and the data
link layer into a “host-to-network” layer and remains
XQGHÀQHGLQWKHVXLWHDVLWYDULHVIURPKRVWWRKRVWDQG
network to network (Tanenbaum, 1996).
The data link layer takes a raw digital transmission
facility of the physical layer and transforms it into a
connection that appears free of transmission errors.
Senders break their data into data frames, transmit the
frames sequentially, and processes the acknowledgement
frames sent back by recipients. The data link layer
FRUUHFWV WKH HUURUV DQG FRQWUROV WKH ÁRZ RI  GDWD
between two adjacent nodes in a network. The network
layer works to get data from the source network to the
destination network. This generally involves routing
packets that in their headers contain the sender’s and
recipients’ Internet (IP) addresses across a network of
QHWZRUNVȥWKH,QWHUQHW7KHFRPPRQSURWRFROLQWKH
QHWZRUNOD\HULVWKH,QWHUQHW3URWRFROȥWKH,3LQWKH
TCP/IP. The transport layer resides in between the
application layer and the network layer and primarily
provides the service of referencing applications on
the senders’ and the recipients’ computers in order to
SURYLGH FRKHUHQFH DQG UHOLDELOLW\ ,W LV WKH ÀUVW HQG
to-end layer. All layers underneath the transport layer
are concerned with connections of adjacent nodes in
networks, while the transport layer is only concerned
with the connection between the source and ultimate
destination computers. The common protocol in this
OD\HULVWKH7UDQVPLVVLRQ&RQWURO3URWRFROȥWKH7&3
in the TCP/IP. The TCP will typically ensure that data
packets arrive correctly and in order, it will discard
duplicate or corrupt packets and it will call for corrupted
packets to be resent. Other transport layer protocols
exist, besides the TCP, that are more suitable for
telephony or streaming media. Finally, the application
layer is the layer that most common Internet programs
will work in, in order to communicate web pages,
VKDUHÀOHVRUGDWDRUWUDQVPLWRUUHFHLYHGDWDVWUHDPV
Chart 7.1 illustrates, in an analogy of communication
between two businesses intermediated by a postal
company, what happens at each layer of the Internet
protocol suite.5
In many ways the layer structure described is similar
to the International Organization for Standardization
and the International Electrotechnical Commission
standard Open Systems Interconnection (ISO/IEC
OSI 7498-1 or just “OSI”) model for networks.6 It
is also known as Recommendation X.200 of the
International Telecommunication Union. The OSI
ZDVLVVXHGLQDQGXSGDWHGLQDQGLGHQWLÀHV
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Chart 7.1
Internet protocol suite layers: A postal analogy
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seven layers with similar properties and functions
as the Internet protocol suite. Without going into
technical detail, the Internet suite can be understood
as a special case of the OSI, even though it preceded
it in practice. The OSI model is often used as a general
and more comprehensive reference model from which
others could develop detailed interfaces, which in turn
could become standards. A fuller description of the
OSI model is provided in annex II.

2.

Internet layers and concepts

While the previous exposition of Internet layers and
protocols is technically correct, analytically and from a
policy and regulatory perspective, the discussion will need
WRUHGHÀQHWKHOD\HUVLQRUGHUWRSURYLGHDFRQFHSWXDO
rather than technical, framework for exploring Internet
governance issues. For the purpose of analysis, various
authors have grouped the various layers slightly
differently. This does not affect the analysis to a great
extent, but it can create confusion. Thus it may be useful
to review the various ways in which Internet layers have
been bundled in recent literature.
3DUDOOHOLQJ WKH WHFKQLFDO GHÀQLWLRQ RI  WKH ,QWHUQHW
layers in section B.1 above, Solum and Chung (2003)
GHÀQH VL[ OD\HUV WKH SK\VLFDO OD\HU WKH OLQN OD\HU
the Internet Protocol layer, the transport layer, the
application layer and the content layer. They note
that the TCP/IP protocol suite is independent of the
physical network hardware and that it is the link layer
that is responsible for this freedom. The link layer
exists in the form of device driver for a particular piece
of network hardware. Using new hardware requires the
development and installation of a new device driver
that opens that hardware to the Internet protocol. In
this way, the link layer enables the interconnection of
the widest variety of disparate computer and network
hardware, thus promoting competition and innovation.
The Internet Protocol layer handles the movement of
data packets around the network. The transport layer is
ZKHUHWKHÀOHVUHFHLYHGIURPWKHDSSOLFDWLRQOD\HUDUH
broken up into data packets to be handed over to the
Internet Protocol layer, and, moving in the opposite
direction, the data packets received from the Internet
3URWRFROOD\HUDUHDVVHPEOHGLQWRÀOHVWREHGHOLYHUHG
to the application layer. The application layer protocols
DUH XVHG WR HQDEOH ZHE FRPPXQLFDWLRQ HPDLO ÀOH
transfer and other functions more familiar to everyday
Internet users.
Werbach (2002) suggests only four layers: the physical
infrastructure layer, the logical layer, the applications
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layer and the content layer. Physical infrastructure
consists of the underlying copper wire and optical
ÀEUH QHWZRUNV WHUUHVWULDO ZLUHOHVV DQG VDWHOOLWH
communications. Setting up the physical layer usually
requires substantial upfront investment. The owners,
typically telecommunications companies, have often
indicated that they are natural monopolies. While this
is debatable, it has necessarily primed the physical layer
as an obvious candidate for regulatory oversight and
intervention.7 The logical layer ensures the management
DQG ÁRZ RI  GDWD DFURVV WKH QHWZRUN $W WKH ORJLFDO
layer governance issues will typically be related to the
functioning of the Domain Name System and the nature
and role of bodies such as ICANN.8 The application
layer is where most end-user functions reside: web
browser, Internet telephony, remote access to company
Intranets, and so forth. Many of these applications used
to be specialized services provided using proprietary
infrastructure. Cable television or wired telephony
are obvious examples. As the companies providing
such services often own the physical infrastructure,
and as the services are distinct, regulating by type of
service seemed perfectly logical in the pre-Internet
era. However, today this is becoming an increasingly
dubious proposition given the ongoing technological
assimilation of all services into the Internet. The
content layer is the actual data or information made
accessible by applications that depend on the logical
layer as it uses the physical network to shift the content
from providers to users. Historically, the regulatory
treatment of content depended on the type of service
ȥWKHFRQWHQWRI DWHOHSKRQHFRQYHUVDWLRQZDVRIWHQ
subject to different regulation from that of a television
broadcast. However, the Internet does not distinguish
between data packets of a VoIP or a video stream,
and this causes regulatory conundrums. Is an e-mail
circular to several hundred members of a particular
club a private message or a broadcast?
Benkler (2000) proposes that we think of three layers.
At the bottom of these three, there is the physical layer
ȥ WKH ZLUHV FDEOHV DQG HTXLSPHQW WKDW FRQQHFW RXU
computers. Above that is the logical layer that controls
who gets access to what and what gets to run where; and
DERYHWKDWLVWKHFRQWHQWOD\HUȥWKHDFWXDOVXEVWDQFH
of our communications. Each of the layers can vary in
openness, ownership and control. The Internet is the
most open digital communications network we have
as its protocols and performance are neutral towards
the contents of individual data packets, in spite of the
fact that the physical network is largely privately owned
and that there are many proprietary applications that
are Internet-enabled. However, as the layers are
effectively interdependent in the sense that we cannot
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Chart 7.2
Conceptual layers of the Internet

achieve a successful communication if one layer
does not function or cooperate, it is entirely feasible
to take control of a particular layer through another
and without owning it. The most obvious example is
PDNLQJSXEOLFGRPDLQPDWHULDOȥWKHFRQWHQWOD\HUȥ
DFFHVVLEOHZLWKDSURSULHWDU\DSSOLFDWLRQȥWKHORJLFDO
layer. If such an application has a dominant market
share, it can restrict use of public domain content and
any attempt to lift such restrictions are illegal under the
World Intellectual Property Organization’s Copyright
Treaty and counterpart national laws, such as the
United States’ Digital Millennium Copyright Act and
the European Copyright Directive.9 While the openness
of the Internet is a matter of technological choice and
is achieved through its layered architecture and open
protocols, governance policy and the accompanying
regulatory regime can affect this openness, both
positively and negatively.
7KH GLIIHUHQFHV LQ WKH DERYH GHÀQLWLRQV DUH DERXW
KRZPXFKWKHPLGGOHOD\HUVȥLQEHWZHHQWKHSK\VLFDO
QHWZRUN DQG WKH FRQWHQW ȥ DUH EXQGOHG 6ROXP DQG
Chung unbundled them completely, while Werbach
bundles the link, protocol and transport layers but
leaves out the application layer that prepares content
for users. Benkler bundles everything, observing that
it is all a set of software protocols and applications.
Benkler’s logical layer is equivalent to the “code” layer
of Lessig (2001), whereby how it is designed and
how it performs are the de facto law of the Internet,
and governance issues will necessarily relate directly
to who designs, manages and owns particular parts

of the “code” or logical layer. Recent developments
show that control of the lowest physical layer also
provides leverage for asserting governance. Network
providers argue that high data volume applications,
such as search engines, need to pay a premium for
their disproportional use of bandwidth or that qualitysensitive services using streaming media desire and
will pay a premium for transport priority, and suggest
that their data will need to be tagged for priority, thus
creating multiple data classes.10
Chart 7.2 gives a comparative overview of the
different ways in which the layers can be rearranged
into conceptual categories. The governance issues in
the rightmost column are only indicative. Their actual
placement in the layer should be the result of national
and international policy processes and necessarily
subject to ongoing examination. Technological progress,
including the build-out of broadband networks as well
as the development of new application protocols and
services, may evolve particular concerns that are not
apparent in the present circumstance. From a policy
perspective, some issues may become irrelevant.
Others may require relocation to different layers and
new policy issues may arise as well.

3.

Generating principles from layers

Establishing the relationship between the Internet
architecture and governance should be treated as
a matter of paralleling the layered structure with a
corresponding policy and regulatory structure. The
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established linkages between technical layers and policy
layers would serve as a kind of check and balance:
social and political requirements, even when expressed
legitimately, will need to consider the consequences.
Similarly, any need for technical change should be subject
to societal considerations. Requests and requirements
would need to be debated and dealt with at the levels
where they would be implemented. This empowers
but also increases the shared responsibilities of the
technological and political stakeholders in the process.
Not only is the understanding of Internet architecture
essential to sound Internet governance, but also, vice
versa, the development of new Internet technologies
and innovation will need to embrace societal concerns
as expressed through governance policy and practical
regulation. Often, the issues will not be entirely new
and will deal with the Internet versions of topics related
to good governance and democracy, monopolies and
antitrust law, problems of jurisdiction, intellectual
property rights and many others. Besides the layers
principle, a number of policy principles relating
to Internet governance and policies have been advanced
in the past and share many notions. However, they
are not intellectually pedantic and, indeed, they may
overlap or be directly derivative of each other or present
a different viewpoint on the same or a similar issue.
The principle of layer-consistent Internet governance
and the notion that minimizing of layer crossing in
regulatory practice is a good thing, are often sourced to
the work of Lessig (1999, 2001), where they appear as
a discussion of the code thesis and the end-to-end principle.
The code thesisVWDWHVWKDWWKH,QWHUQHWLVDQDUWLÀFLDODQG
engineered environment: humans design and implement
it as they desire and to the extent that current software
and hardware technology permits. The Internet does
not have any natural properties. Its “inherent” nature
is built into it through the design and implementation
of its protocols and applications. For example, the
only reason why the Internet seems to be exterritorial
is because the logical layer does not distinguish data
packets by geographical origin or destination.11 This is
a matter of how the protocols are written, and they
can be redesigned to do otherwise. Thus, the sum of
all the protocols and applications in the logical layer
ȥWKHFRGHȥWDNHVRQVRPHRI WKHSURSHUWLHVRI DODZ
in the sense that it regulates the behaviour of Internet
users.12 Solum and Chung (2003) use the analogy of
SK\VLFDO DUFKLWHFWXUH ȥ ´MXVW DV WKH DUFKLWHFWXUH RI  D
building enables and encourages humans to move and
congregate in certain ways, so the architecture of the
Internet enables some activities by users and regulators
while discouraging others”.13
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The end-to-end principle describes one of the key feature
of the architecture of the Internet: the intelligence
lives on the network periphery, in the application layer.
In other words, functionality should be provided in
the applications that are active in the application layer
as used by users, but not by the network itself. This
DOORZV WKH ORJLFDO OD\HU WR HIÀFLHQWO\ PDQDJH  GDWD
transmission. The principle is sometimes described
as a “stupid network” with “smart applications”. As
already noted, the logical layer does not, by design,
GLVFULPLQDWH RU GLIIHUHQWLDWH GDWD WUDIÀF JHQHUDWHG E\
different applications. Saltzer et al. (1981, 1998) argue
that this lack of functionality encourages greater
network reliability and decreases potential future
costs of build-out and innovation.14 Isenberg (1997)
explains that the main advantages of the “stupid”
Internet over the “smart” telephony network system
derive from the fact that the Internet transport is
neutral with intelligent and user-controlled endpoints.
He also points out that its design is built on the notion
of increasing and plentiful bandwidth and computing
resources, while the transport is guided by the needs
of the data – a particular combination of the many
protocols and applications functioning in the logical
layer will be engaged depending on the nature of the
data being transported.
Most recently, the debate has continued through the
discussion on network neutrality.15 A network is neutral
when it does not distinguish between the applications,
or content, that depend on it, nor on the identity or
nature of its users. Furthermore, entities operating
a neutral network should not favour particular
content or applications in order to gain a competitive
advantage for certain types of services. If the Internet
is to remain a platform for competing applications
and content, it is important for the platform to remain
neutral in order to ensure that competition is based
on merit as expressed by users’ preferences (Wu, 2005;
Cerf, 2006). However, non-discrimination towards
FRQWHQWDQGDSSOLFDWLRQVLVDQHFHVVDU\EXWLQVXIÀFLHQW
condition for network neutrality. A further condition is
WKDWRI LQWHUFRQQHFWLRQȥQHWZRUNRSHUDWRUVKDYHWKH
right to connect with other operators’ networks and
the obligation to accept connections and data from all
RWKHURSHUDWRUVDVZHOO$ÀQDOUHTXLUHPHQWLVWKDWRI 
open access. Not to be confused with similar issues in
the technology and intellectual property debate, open
access means that any end-user can connect to any
other end-user, even when these are using a different
network operator’s infrastructure. Box 7.1 describes
policy thinking and processes regarding the neutrality
debate in the United States.
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Box 7.1
Network neutrality in the United States: Policy processes and
regulatory wisdom?
In February 2004, the Chairman of the Federal Communications Commission (FCC) of the United States, Michael Powell, proposed a set of
non-discrimination principles. The principles of “Network Freedom” stated that Internet users in the United States must have the following
four freedoms:
1. Freedom to access content;
2. Freedom to run applications;
3. Freedom to attach devices;
4. Freedom to obtain service plan information.
Later, in August 2005, his successor, Kevin Martin, restated these four freedoms in a FCC policy statement on “New Principles Preserve and
Promote the Open and Interconnected Nature of Public Internet”, as follows:
1. Consumers are entitled to access the lawful Internet content of their choice;
2. Consumers are entitled to run applications and services of their choice, subject to the needs of law enforcement;
3. Consumers are entitled to connect their choice of legal devices that do not harm the network; and
4. Consumers are entitled to competition among network providers, application and service providers, and content providers.
$Q RIWHQFLWHG SRVLWLYH FDVH IRU QHWZRUN QHXWUDOLW\ LV ZKHQ LQ HDUO\  WKH )&& LPSRVHG ¿QHV RQ D ORFDO WHOHSKRQH FDUULHU WKDW ZDV
blocking voice-over IP service.1 While awareness about the network neutrality issue has grown during the current debate, it is interesting
WRQRWHWKDWWKH8QLWHG6WDWHV*RYHUQPHQWKDVQRWFRGL¿HGWKLVSROLF\EXWSUHIHUVWKDWWKH)&&XVHVWKHVHSULQFLSOHVLQLWVRQJRLQJSROLF\
DFWLYLWLHV&OHDUO\SROLF\PD\QRWQHHGWRWUDQVODWHLQWRFRGL¿HGUHJXODWLRQDQGUHFHQWGHYHORSPHQWVSURSRVLQJDPHQGPHQWVWRWKH8QLWHG
States Telecommunications Act of 1996 include advice to the FCC urging it to study and be alert to abusive business practices, such as
GLVFULPLQDWLQJDJDLQVWSDUWLFXODUVHUYLFHVEXWGRQRWSURSRVHVSHFL¿FODQJXDJHIRUQHWZRUNQHXWUDOLW\UHJXODWLRQ2 However, during 2005,
various civil society organizations and Internet-based businesses have been urging lawmakers to include Internet neutrality legislation in
the revision of the Telecommunications Act, but without apparent success. The formal debate in the United States Senate is expected to
resume in October 2005.3
See WKHQHZVVWRU\DWKWWSQHZVFRPFRPBKWPOWKH)&&GHFLVLRQLV¿OHGDWKWWSKUDXQIRVVIFFJRYHGRFVBSXEOLF
attachmatch/DA-05-543A2.pdf.
2
See http://commerce.senate.gov/pdf/06telcom.pdf.
3
See http://news.com.com/Net+neutrality+fans+rally+in+25+cities/2100-1028_3-6111489.html
1

It is essential to keep in mind that the technological
IUDPHZRUN FDPH ÀUVW PRVW SROLWLFDO HFRQRPLF RU
sociological analysis has been an afterthought trying
to make sense of the Internet, because it needs to be
understood by policymakers in order to be governed.
This holds true even if the policy conclusions mandate
a deregulated approach. The effect of the layered
VWUXFWXUH RI  WKH ,QWHUQHW ÀUVW DQG IRUHPRVW DW D
technical and functional level, is to liberate innovation
and creativity on the Internet and substantively level the
SOD\LQJÀHOGIRUQHZHQWUDQWVZLWKGHVLJQVDQGYLVLRQV
for ground-breaking uses and applications. Because
the Internet’s intelligence lives in the application
layer, innovation is decentralized and the opportunity
to devise new applications is available to all creative
individuals with Internet access.

Unsurprisingly, many remarkable Internet projects,
such as the Yahoo and Google portals, eBay.com, the
Apache web server and Skype, to name but a few,
started out as small projects conceived by motivated
and creative individuals. End-to-end design, open
protocols and transparent layers mean that innovators
need only invest in developing software to run in the
application layer. The application layer itself exists
on every computer that has an Internet connection
and does not enter into the cost of innovation.
Innovators do not need to register their applications
with any institution as the logical layer takes care
RI  FRPSDWLELOLW\ RQ LWV RZQ ȥ LI  LQQRYDWRUV GR
not design their applications to respect the public
TCP/IP protocols, their applications will simply not
work. Box 7.2 highlights the importance of ensuring
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that the Internet continues to provide an open and
accessible commercial development platform for
technology companies and innovators from developing
countries.
Entry barriers are further reduced because transparent
layers turn consumers’ computers into general-purpose
Internet appliances. This means that a consumer need
only invest in the software application itself in order
to make use of it. This is in stark contrast to, say, the
telephony system, where additional functionalities
require the user to buy a more sophisticated telephone
appliance or contact the telecom operator in order to
VXEVFULEHDQGFRQÀJXUHDFHQWUDOL]HGVHUYLFHVXFKDV
a voice mail box.
Another interesting issue is the notion of network
effects, whereby the value of an application will increase
with the number of users, all else staying the same. For
any network technology there is a tipping point in the
UDWHRI DGRSWLRQZKHQDSSOLFDWLRQEHFRPHVVXIÀFLHQWO\
valuable to broaden its appeal from early adopters to
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ordinary users. Reducing the cost of adoption increases
the likelihood that these networking effect gains will
be realized, and realized earlier. If costs are too high
for early adopters, the tipping point may never be
reached. Thus the economic contribution of layer
transparency and the end-to-end nature of the Internet
are fundamental for innovation. Without it, motivation
among inventors and investors would be lacking.
Nowhere is this more apparent than in the market for
anti-virus and desktop security products. This particular
product is interesting because security concerns have
increased exponentially, with virtually every computer
EHLQJFRQQHFWHGWRWKH,QWHUQHW$VLJQLÀFDQWQXPEHU
of successful companies are not from the technology
OHDGHUȥWKH8QLWHG6WDWHVȥDQGZKLOHWKHLULQVWDOOHG
base and growth are unlikely to threaten and uncrown
the market principals, Norton/Symantec and McAfee,
their existence speaks of potential and possibilities.
Table 7.1 provides a list of companies that are
managing to compete with the dominant vendors
precisely because the Internet provides a neutral, open

Box 7.2
Competition, choice and Internet governance 1
The choice of the correct technology is fundamental to strengthening the ICT strategies of any company or institution. The Internet is central to making this choice because it allows Brazilian information technology companies to develop and innovate a range of products and
services while relying on the established parameters of the Internet protocols. In this sense, the IT sector in Brazil is on equal terms with
global ICT providers. Within our region, we can even generate advantages over global technology suppliers by providing a credible, secure
and trustworthy relationship to our clients, built upon our long experience in the Brazilian information technology market. The Brazilian IT
environment is a sophisticated and very competitive marketplace, reaching $12 billions in yearly sales volume. Almost all of the IT global
players have operations in Brazil, increasing the level of local competition to higher standards.
The Internet governance issue is important for technology businesses that rely on the Internet protocols and network infrastructure being
kept operational, transparent and non-discriminatory. This is important across all types of commercial activities, but in particular for application development, where highly trained teams are designated to develop and implement custom-made solutions and meet the requested
technological requirements of domestic and international clients. In the application development, Brazilian software companies have deYHORSHGVWURQJFRPSHWHQFLHVLQVHYHUDOEXVLQHVVDUHDVVXFKDV¿QDQFHDQGEDQNDXWRPDWLRQWHOHFRPPXQLFDWLRQVKHDOWKDQGVPDOODQG
medium size enterprise business management software. Information technology security, e-business and e-government applications are
also delivered to the highest international standards of quality and sophistication. While it is entirely feasible to produce such applications for
proprietary data networks and protocols, developing and running them using the public protocols of the TCP/IP suite brings out the competitive advantages of Brazilian technology businesses and improves the scope of choice for its clients.
Therefore, Internet governance should work to secure open functionality and access to the Internet as a commercial data network and as
an innovation catalyst. It should work to limit the danger posed by, and the harm done by negative by-products such as spam, cybercrime
or viral attacks. It must do this in cooperation with the technology industry. Many of the problems may be mitigated, if not resolved, with
VSHFL¿FDQGWDLORUHGDSSOLFDWLRQVRUWHFKQRORJ\VWUDWHJLHVWKDWFDQEHGHYHORSHGDQGGHOLYHUHGE\WKH%UD]LOLDQVRIWZDUHLQGXVWU\&RRSHUDWLRQLVSDUWLFXODUO\LPSRUWDQWLQVHFXULW\LVVXHVEHFDXVHLQWKH¿QDOLQVWDQFHVRIWZDUHSURGXFWVDQGVHUYLFHVZLOOEHGHSHQGHQWRQWKHRYHUDOO
stability of the Internet.
1

This commentary was provided by Djalma Petit, Business development coordinator of Softex, Brazil. SOFTEX is a Public Interest Civil Society
Organization that promotes the growth and extension of the Brazilian software industry. Its work is directed at creating business opportunities,
attracting investors and consolidating the image of Brazil as a software producer and exporter.
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Table 7.1
Selected examples of international anti-virus software producers
Name

Country

Website

Virus Chaser

China

www.viruschaser.com.hk

Rising Anti-Virus Software

China

www.rising-global.com

F-Secure

Finland

www.f-secure.com

F-Prot

Iceland

www.f-prot.com

BitDefender

Romania

www.bitdefender.com

Doctor Web

Russian Federation

www.drweb.com

Kaspersky Anti-Virus

Russian Federation

www.kaspersky.com

NOD32

Slovakia

www.eset.com/

Panda

Spain

www.pandasoftware.com

DQGOD\HUHGFRPPXQLFDWLRQVSODWIRUPȥWKHLUFOLHQWV
can install and test alternative products without any
concessions to hardware providers, existing suppliers
of anti-virus or other software and, lastly, the physical
network operators.

4.

Criticism of proposed principles

The arguments presented for developing governance
policy principles, based on the notions of a layered,
end-to-end and neutral Internet, are sometimes
criticized as giving Governments an excuse to increase
obtrusive and unnecessary regulation where market
IRUFHV VXIÀFH 0RUHRYHU <RR   DUJXHV WKDW
principles such as the end-to-end concept should not
be necessarily translated into regulatory mandates
as this could “become the source of, rather than
the solution to, market failure. Such considerations
are particularly problematic when the industry
is undergoing dynamic technological change...”.
Regulating the Internet to conform to open standards
and principles is often opposed by the operators of
the physical layer. Arguments range from suggesting
that network neutrality principles may translate into a
more intrusive regulation of the Internet to the notion
that codifying open protocols will disadvantage
companies that want to differentiate their services
by, among other things, using alternative proprietary
protocols that will favour certain applications or
services over others. For example, certain ISPs may
want to specialize in e-mail services, while other would
be more interested in providing streaming media, and
others still may stay with providing generic Internet
connectivity.
Critics will also argue that proposing additional or
new regulation unnecessarily complicates the existing

and fairly evolved regulatory frameworks for telecoms
and goes against established regulatory modes that
are, by and large, by type of service. This could
require the re-regulation of all services, operators and
FRPPXQLFDWLRQV LQIUDVWUXFWXUHV ȥ D WLPHFRQVXPLQJ
activity with an ambiguous outcome. Finally, some critics
maintain that the Internet has succeeded in becoming
a global innovation platform and has outgrown and
out-competed the proprietary data networks precisely
because it has been free from government regulation,
as opposed to the highly regulated telephony market.
Thus, there is no real practical reason to explore the
introduction of new regulation. On the contrary, any
attempt by Governments to regulate the Internet,
including by those with a genuine intention to preserve
its neutrality, carries the risk of breaking it.
There are many ways to answer the criticisms and,
indeed, several have already been pre-empted in the
previous sections of the discussion. However, two
LVVXHV QHHG WR EH FODULÀHG LQ SDUWLFXODU 7KH ÀUVW LV
the notion that the Internet developed because it was
not regulated or, at least, not overregulated. While the
technological development was guided by practical
concerns, the commercial build-out has been dependent
on user demand that was fuelled by freedom of choice.
These freedoms have been safeguarded precisely by
telecom regulations that have ensured consumer access
to competing ISPs, the possibility to use a wide range
of competing hardware and software platforms, and
a multiplicity of application, services and content.
Such telecom regulation, often described as nondiscrimination, is a precursor to Internet network
neutrality and is still valid today as last-mile access to
most consumers is physically dependent on the network
operator that is often the historical incumbent and has
a favourable, if not monopolistic, market position.
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The second issue relates to the criticism that embracing
DVHWRI SULQFLSOHVQHFHVVDULO\OHDGVWRWKHLUFRGLÀFDWLRQ
in some form of regulation. A basic principle for
FRQVLGHULQJFRGLÀFDWLRQLVWKDWDFWLYLWLHVWKDWUHVXOWRQO\
in a certain loss should be formally regulated. However,
this is not an exclusive principle. In this sense it is the
law in many countries that automobile passengers
PXVW ZHDU VHDW EHOWV WKHUH LV QR FRQFHLYDEOH EHQHÀW
at the level of society in not wearing one. Similarly,
ÀQDQFLDOVHUYLFHVFRPSDQLHVDUHUHTXLUHGWRHVWDEOLVK
minimum capital reserves of various levels: avoiding
this obligation will eventually lead to the failure of a
number of institutions with consequences for clients,
shareholders, staff and management. Policymakers
should be aware that in between general principles
and hard law there is a range of options and policy
mixes that embrace varying degrees of education,
policy awareness building, capacity building, economic
incentives, self-regulation, supervisory activities and,
ÀQDOO\ UHJXODWRU\ DQG OHJDO SURFHVVHV :KDWHYHU WKH
policy tool, each and every one should be subject to
review by referencing it to the layers principle and it
corollaries.

C.

1.

Layers principle and policy
concerns

The layers principle as a policy
source

Having, we hope, conveyed the wisdom of maintaining
a layered, and therefore neutral, open and transparent
Internet, we will now develop a more detailed exposition
of the layers principle in order to enable policy
conclusions for Internet governance to be drawn. The
discussion will largely follow that of Solum and Chung
(2003). In essence, the layers principle states as follows:
respect the integrity of Internet layers. In other words,
Internet governance policy and regulation should avoid
interfering with and changing the layered nature of the
Internet architecture. This principle can be devolved
into two arguments: the principle of layer separation
and the principle of minimization of layer crossing.
The principle of layer separation states that the
separation between Internet layers as designed into its
basic technological architecture must be maintained.
This means that policy or regulation that would require
one layer of the Internet to differentiate the handling
of data on the basis of information available only at
another layer should be disallowed. In practice, the
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principle of layer separation would proscribe any
policy or regulation that requires network operators to
ÀOWHUDQGFHQVRUGDWDSDFNHWVFRPLQJIURPDSDUWLFXODU
DSSOLFDWLRQVXFKDV9R,333ÀOHVKDULQJRUHPDLO
The principle of minimizing layer crossing states that
governing authorities primarily use or develop policy
or regulation for content or activity for a particular
layer that is meant to be implemented precisely at that
same layer. However, as this may not always be feasible,
governors should minimize the distance between the
layer at which policy aims to produce an effect and
the layer directly targeted by the policy or regulation.
The notion of distance is related to the proximity of
technological or conceptual Internet layers as explained
in box 7.1 and chart 7.1. In this sense, the maximum
distance would be that between the physical network
layer and the content layer. Adjacent layers, such as the
content and application layers, are “nearby”. In this
sense, the “greater the number of layers crossed, the
worse the regulation; the fewer the layers crossed, the
better the regulation”.16 An example of a policy that
violates this principle would be a regulation addressing
copyright issues by requiring action at the IP layer
by blocking of certain Internet addresses. Another
example would be addressing bandwidth congestion
by blocking of port assignments that are used by highbandwidth applications.
The layers principle does not intend to provide a general
theory of Internet governance and relevant regulatory
policy. It aims only to support governing authorities
with two bottom-line parameters that need to be
considered each and every time a particular governance
policy or regulation is proposed. This begs the question:
do we actually need a comprehensive theory of
Internet governance and regulation? UNCTAD (2005)
has argued that as the Internet is a platform for many
H[LVWLQJKXPDQDFWLYLWLHVLQDWOHDVWWKHÀUVWLQVWDQFH
the policy, governance and regulatory goals that apply
to those activities as conducted outside the Internet
should also apply to the Internet. Any comprehensive
regulation of the Internet should be very proximate to
the existing and accepted notions of legal and political
theory in general. In this sense, redesigning policy and
regulation for many activities that have to some degree
PRYHGRQOLQHPD\EHLQHIÀFLHQW
7KH OD\HUV SULQFLSOH VKRXOG EH D VXIÀFLHQW FULWHULRQ
for evaluating most policy or regulatory proposals for
Internet governance. However, governing authorities
should, especially when in doubt or when issues are
ambiguous cross-reference with the related principles
as presented in part C.3 of this chapter. Where layer
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YLRODWLRQ LV MXVWLÀHG JRYHUQLQJ DXWKRULWLHV VKRXOG
choose that policy or regulation that proposes crossing
the fewest layers in order to achieve the policy
objective.
An alternative to associating Internet governance
policy and regulation with the layers principle and
related corollaries would be to establish judgement
on a case-by-case basis, analysing the net outcome of
WKHH[SHFWHGFRVWVDQGEHQHÀWVRI DSDUWLFXODUSROLF\
While this approach may have a common-sense appeal,
LW DOVR SUHVHQWV VHYHUDO SUREOHPV 7KH ÀUVW LV WKDW
the cumulative impact of multiple decisions may be
different from a mere sum of the individual impacts,
and this notion may not enter the decision-making
process. One possible reason could be the growth of
network effects, during the period when individual
decisions were taken, which substantially change the
assumptions. While adjusting for changing assumptions
may be workable for each policy case on its own, after
a cumulative policy outcome has been reached, a full
UROOEDFNRI SROLF\DQGUHJXODWLRQPD\SURYHGLIÀFXOWLI 
the cumulative network effects are judged undesirable.
The other is that the fundamental premises of the issue
may be severely affected by the actual case-by-case
judgements. For example, regulators may mandate one
or several changes in the TCP/IP suite that decrease
its layers separation and users may be able to develop a
workaround or a tolerable compromise. However, the
cumulative effect of a larger number of layer violations
PD\ SURGXFH D WKUHVKROG WKDW EHFRPHV D VLJQLÀFDQW
disincentive to programmers and innovators seeking
WRÀ[XSJUDGHRUGHYHORSQHZDSSOLFDWLRQVDQGRQOLQH
activities.
A case-by-case approach may not be well suited where
the risks to innovation due to a change in Internet
architecture and as a result of policy or regulatory
DFWLYLW\DUHYHU\GLIÀFXOWWRHVWLPDWH&RPSRXQGLQJWKH
problem is the lack of institutional and human capacity
to consider the impact of Internet governance policy
and regulation on its ability to provide an accessible ICT
innovation platform. While understanding the purpose,
structure and functions of the Internet architecture is
not impossibly complicated, policymakers are more
likely to make good decisions by respecting the layers
principle as a general rule and cross-referencing it with
its corollaries, while using a case-by-case assessment of
the effects of particular policies and regulations as a
component of, rather than a decisive input into, the
policy process.
Developing such a capacity anywhere, and not the
least in developing countries, would mean establishing

national governance and regulatory institutions such as
WKRVHIRXQGLQWKHÀQDQFLDOVHFWRUPHGLFDOSURIHVVLRQ
or the food and pharmacological industry. The report
RI WKH:*,*VSHFLÀFDOO\VWDWHVWKDW´UHVRXUFHVKDYH
not been available to build capacity in a range of areas
relevant to Internet management at the national level
and to ensure effective participation in global Internet
governance, particularly for developing countries”.17
Aside from the usual problems of sources of funding,
length of political decision-making processes and a
pending debate on the scope and depth of assigned
duties and powers, a particular problem is that the
Internet is a general-purpose technology. Thus the
JRYHUQDQFHSUREOHPVZRXOGQRWKDYHDVSHFLÀFVHFWRUDO
focus but would, as noted earlier, face a diversity of
issues from intellectual property disputes to electronic
commerce security, and on to human rights problems
such as freedom of speech and privacy. This would
be unfeasible as it risks questioning the policy and
regulatory authority of existing governing and legal
institutions.
These notions extend to the international policy
level as well. The post-WSIS governance debate
continues through a newly founded institution, the
Internet Governance Forum (IGF). The IGF should
be supported in debating and establishing a set of
principles for Internet policy and regulation. The layers
principle and the associated principles of the end-toend, transparent, open and neutral Internet should be
considered foundational as they can ensure that the
Internet remains an open and accessible innovation
platform that promotes a democracy of opportunity
not yet witnessed in the history of technological
development.

2.

Policy concerns and perspectives

The established linkages between the technological
,QWHUQHWȥLWVOD\HUVRI RSHQSURWRFROVDQGDSSOLFDWLRQV
ȥ DQG LWV UDWLRQDOL]DWLRQ WKURXJK D VHW RI  SULQFLSOHV
need to be reconciled with existing governance policy
and practice. A number of questions arise at this
point. One is: how would new regulation interact
with existing regulation? Looking at the layers, many
countries should be able to identify regulation that
could apply to the physical layer in the form of telecom
regulation. Also, there may be regulation content
either from the perspective of ethics, moral codes and
conventions, privacy and freedom of expression, or by
analogy with the perspective of broadcasting. Another
question would be: does one codify the logical layer
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itself consisted of two summit meetings, held in
Geneva in December 2003 and in Tunis in June 2005,
as well as of a series of preparatory meetings,18 and,
VSHFLÀFDOO\RQJRYHUQDQFHLVVXHVWKHZRUNDQGRXWSXW
of the Working Group on Internet Governance
(WGIG) and the subsequent establishment of the
Internet governance Forum (IGF).19

or behaviour in the logical layer? What are the actual
Internet governance concerns? It may be worthwhile
to consider the actual issues that have made Internet
governance a major debating point at WSIS. Table 7.2
lists major issues of Internet governance concern in
four Asian developing countries.

D.
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The Geneva summit in 2003 provided an unambiguous
indication that Internet governance issues were clearly
the domain of public policy as devised and implemented
by Governments at a national level, and as negotiated
and resolved among Governments at the international
level.20 In order to develop a framework and strategy

WSIS, Internet governance
and principles

The discussions on Internet governance became a
central focus during the WSIS process. The process

Table 7.2
Internet governance concerns in selected Asian countries and in the WSIS process
Thailand

Regional
rank
average

local rank

GLVVDWLV¿HG

local rank

GLVVDWLV¿HG

local rank

WSIS
public
policy
concern

GLVVDWLV¿HG

Pakistan

local rank

India

GLVVDWLV¿HG

China

Cybercrime, online fraud

1

100.0

1

95.0

2

89.3

3

96.4

2

Virus attacks

2

100.0

2

94.4

3

90.9

1

98.2

1

Spam

3

96.2

3

95.6

1

90.9

2

94.6

3

Illegal content

4

84.9

5

84.9

4

85.1

4

78.6

4

Privacy online

5

85.8

4

62.7

12

62.8

8

64.3

5

Availability and cost of Internet

6

56.6

10

80.5

5

52.1

11

40.4

12

Wireless Internet: Spectrum and access

7

55.7

11

66.0

11

63.6

7

54.4

6

Reliability and speed of Internet

8

68.9

6

75.5

7

56.3

10

36.8

13

Online access to government information

9

68.6

7

76.1

6

57.9

9

48.2

7

Availability of local language software

10

26.9

21

60.4

13

48.8

13

43.9

9

Availability of local content

11

32.7

20

53.2

16

44.5

16

45.6

8

e-Commerce payment systems

12

60.6

8

58.5

15

50.0

12

35.1

15

Fair access to/protection of intellectual property

13

59.4

9

67.9

8

70.9

5

43.9

10

Internet telephony (VoIP)

14

49.1

14

66.5

10

68.6

6

35.7

14

Network interconnection/ backbone access

15

41.5

16

39.2

17

48.7

14

30.4

19

ISP market conditions

16

47.6

15

67.1

9

47.1

15

33.9

18

Secure server/encryption

17

55.2

12

60.1

14

37.6

17

42.1

11

Access to technical standards and their adaptability

18

36.2

19

34.0

19

35.7

19

35.1

17

Domain names with non-Roman character sets (IDN)

19

40.0

18

34.2

18

36.4

18

35.1

16

Domain name management

20

40.0

17

32.7

20

34.5

20

26.3

20



IP address allocation/management

21

52.4

13

29.3

21

27.4

21

23.6

21



Own skills for using Internet

22

9.5

22

13.3

22

4

22

3.5

22

Source: based on UNDP-Apdip (2005), WGIG (2005b).
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for the Internet governance deliberations, the Geneva
VXPPLW HVWDEOLVKHG D WHPSRUDU\ ERG\ ȥ WKH :*,*
ȥ WKDW ZDV PDQGDWHG WR GHÀQH ,QWHUQHW JRYHUQDQFH
to identify the most relevant governance issues, to
develop a consensus on the roles and responsibilities
of Governments, international organizations, the
private sector and civil society from both developing
DQG GHYHORSHG FRXQWULHV DQG ÀQDOO\ WR SUHSDUH D
report as an input for the Tunis summit, which was
held in June 2005.21
The work of the WGIG and the resulting report,
together with the deliberations during the preparatory
sessions and at the Tunis summit, further increased the
SURÀOHRI WKH,QWHUQHWJRYHUQDQFHLVVXH:KLOHLWFDQ
VRPHWLPHVEHGLIÀFXOWWRMXGJHWKHVXEVWDQFHDQGTXDOLW\
of intergovernmental discussions on the basis of their
documentary outputs, in terms of pure quantity the
Tunis summit statements on Internet governance are
roughly seven times longer than the Geneva outcome.
In relative terms, the Internet governance component
in the summit outcomes increased from around 4 per
cent in Geneva to 30 per cent in Tunis.
A large number of analytical contributions were made
in an attempt to provide a breadth of consideration,
EXW DOVR WR LQÁXHQFH WKH SURFHVV 0DF/HDQ  
and Drake (2005) provided an insight into the detail
of the concerns and discussions. They engaged the
opinions of the direct participants in the WGIG
and successfully drew attention to the large diversity
of views and proposals and the varying principles
and politics that underpin them. This was a positive
contribution to the formal process and the outcomes
of the WGIG and the Tunis summit in the sense that
enquiring readers may seek out the root arguments
and proponents for many of the positions taken, as
well as the consequential compromises that became
the foundation for the work of the IGF after WSIS.
The WGIG also publicly released the background
document, which was not negotiated and not subject
to consensus acceptance, but served as the foundation
RI LWVÀQDOUHSRUW22
7KH:*,*ÀQDOUHSRUWIRUPDOO\HQWLWOHGWKH5HSRUW
of the Working Group on Internet Governance,
is a concise document focused on addressing a
subcomponent of one key WSIS principle: the
provision of a stable and secure infrastructure.23 In its
introduction it underscores the notion that “the WGIG
was guided primarily by the key WSIS principles. In
particular, the WSIS principle relating to the stable and
secure functioning of the Internet was judged to be of
paramount importance”24. It goes on to perform one
of its key tDVNVȥWRGHÀQH,QWHUQHWJRYHUQDQFH

Internet governance is the development and
application by Governments, the private sector
and civil society, in their respective roles,
of shared principles, norms, rules, decisionmaking procedures, and programmes that
shape the evolution and use of the Internet.
The stated notion of shared principles, norms, rules
and decision-making procedures does not, however,
UHDSSHDUWRDQ\VLJQLÀFDQWH[WHQWLQWKHFRQWLQXDWLRQRI 
the text, which is preoccupied with developing a list of
Internet governance public policy issues and producing
a proposal regarding who does what, addressed to
governments, the private sector and civil society. This
is not surprising given that the referential segment on
principles in the WGIG background document is fairly
brief, while admittedly to the point. In the main, it is
the last bullet point of paragraph 24, and paragraph 25
that suggest the following:
The end-to-end principle: the neutrality of the
,QWHUQHW FKLHÁ\ FRQFHUQHG ZLWK WKH HIIHFWLYH
transportation of packets, enables its intelligence
to reside largely at the networks’ ends through
applications in computers, servers, mobile and
other devices. This has enabled the development
of a wide range of new ICT activities, industries
and services “at the ends” and turns the Internet
into an important tool within the wider context
of economic and societal development. …Any
proposal for change would have to assess
whether any of these elements, which are
important for the functioning of the Internet,
would be affected in one way or another.
Thus the consideration of a set of principles for
governance as a key public policy issue, which will
serve as a reference framework for considering all
other policy issues and can provide guidance as to
acceptable or hazardous levels of policy interference
in the Internet architecture, has been left open. It is
QRZXSWRWKHVXFFHVVRUWRWKH:*,*ȥWKH,*)ȥWR
consider the need to re-establish the issue of instituting
foundational principles for Internet governance. The
ÀUVWPHHWLQJRI WKH,*)ZLOOVWDUWRQ2FWREHU
in Athens. The provisional agenda calls for a debate
on, among other issues, Internet governance and
development, and in particular the notion of openness.
While these can provide a handle to initiate discussions
on establishing governing principles, at the time of
ZULWLQJ LW LV GLIÀFXOW WR SUHGLFW KRZ WKH GHOLEHUDWLRQV
will develop. The current UNCTAD Information
Economy Report will be in print at the time of that
meeting and may need to consider a follow-up to the
IGF process in its 2007 edition.
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Table 7.3
Thirteen DNS root servers
Letter - Name

Operator

Location

A

VeriSign

Virginia, USA

B

ISI University of Southern California

California, USA

C

Cogent Communications

Distributed using anycast

D

University of Maryland

Maryland, USA

E

NASA

California, USA

F

Internet Systems Consortium

Distributed using anycast

G

US Department of Defense

Ohio, USA

H

US Army Research Lab.

Maryland, USA

I

Autonomica

Distributed using anycast

J

VeriSign

Distributed using anycast

K

RIPE NCC

Distributed using anycast

L

ICANN

California, USA

M

WIDE Project

Distributed using anycast

6RXUFH,QWHUQHW6RFLHW\ KWWSZZZLVRFRUJEULH¿QJV

The Tunis summit itself, aside from considering the
:*,*ÀQDOUHSRUWDQGPDQGDWLQJWKH,*)FRQGXFWHG
an energetic discussion on the Internet governance
theme. Many delegations from developing countries
felt that the United States Government, mainly through
the relationship between its Department of Commerce
DQG,&$11KDGWRRPXFKLQÁXHQFHLQPDQDJLQJWKH
Internet.25 Furthermore, some developing countries
argued that the fact that the 13 domain name root
VHUYHUV ZHUH DOO ORFDWHG LQ WKH GHYHORSHG ZRUOG ȥ
several are controlled by United States Government or
PLOLWDU\ LQVWLWXWLRQV ȥ LQ LWVHOI  SRVHG D WKUHDW WR WKH
Internet’s alleged global, open and accessible nature.
Table 7.3 provides an illustrative list of DNS root
server locations.

Developed countries, and in particular the United
States, countered mainly by suggesting that the Internet
JRYHUQDQFH V\VWHP QDUURZO\ GHÀQHG DV D VHW RI 
technical coordination activities such as those carried
out by ICANN, was not broken and therefore that
ZKLOH,&$11LWVHOI FRXOGEHQHÀWIURPUHIRUPLWGLG
not need replacing with new or existing institutions, in
particular not those from the United Nations system.
7KH\DOVRDIÀUPHGWKHLUFRQYLFWLRQWKDWDGHUHJXODWHG
private-sector and market-based model for the buildRXWRI WKH,QWHUQHWZDVDQGZRXOGVWLOOEHPRUHHIÀFLHQW
and effective than a top-down regulated environment
aimed at balancing diverse national interests through
regulatory measures that consider the Internet to be a
public service.28

$W ÀUVW VLJKW LW VHHPV WKDW IHZ '16 URRW VHUYHUV
are located outside the United States. The M server
is operated by the Widely Integrated Distributed
Environment (WIDE) Project in Tokyo, and the K
server is managed by Amsterdam-based Réseaux IP
Européens Network Coordination Centre (RIPE
NCC). Autonomica is based in Sweden. Several of the
listed servers are using the anycast protocol to point to
many addresses around the world, accessing 80 server
locations in 34 countries, including many developing
countries.26 It is interesting to note that the anycast27
protocol has been implemented without much ICANN
involvement, without a formal policy process and
ZLWKRXWRIÀFLDOFRQVXOWDWLRQVZLWKWKH86'HSDUWPHQW
of Commerce (Peake, 2004).

The compromise position was reached by adopting
a set of agenda points. These had several outcomes.
One was the previously noted establishment of a
discussion platform, namely the IGF. Another was
the introduction of a set of soft principles advocating
that the Internet governance processes be multilateral,
transparent, democratic and open to all stakeholders.
7KHVHSULQFLSOHVDUHSRVLWLYHDQGGLIÀFXOWWRFULWLFL]H
While they describe an ideal process of governance,
they do not provide references for analysing concrete
Internet policy or regulatory proposals. In this sense,
they have crowded out the consideration of InternetVSHFLÀFSULQFLSOHVVXFKDVWKHOD\HUVSULQFLSOHWKHHQG
to-end principle or the network neutrality principle,
discussed earlier in this chapter.
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Finally, the process has produced a set of public policy
LVVXHV7KHVHDUHWKHDGPLQLVWUDWLRQRI WKHURRW]RQHÀOHV
and root server system of the Domain Name System
(DNS), IP addressing, interconnection costs, Internet
stability, security and cybercrime, spam, freedom of
expression, meaningful participation in global policy
development, data protection and privacy rights,
consumer rights and multilingualism. While current at
the time of writing, these issues may prove to be static
and outdated because of technological development.
0DQ\DOVRFRQWDLQVLJQLÀFDQWWHFKQRORJLFDOVFRSHZKLOH
WKH VFRSH IRU SROLF\ UHÁHFWLRQ PD\ EH UDWKHU OLPLWHG
in the case of, say, spam, where there is a unanimous
agreement that it is undesirable, the real problems being
a lack of resources and capacity, rather than an evolved
policy framework. The WSIS requested the IGF to
consider these issues and present the discussions and
outcome to the UN Secretary-General, who will report
periodically to the UN member States on the Forum’s
operation.
While the WSIS and WGIG processes have produced
a better understanding of Internet governance, what
is needed is a point of convergence for the future
deliberations of the IGF. A set of principles that
would serve as policy and regulatory guidelines for
Internet governance, such as the layers principle and
its corollaries, are needed in particular if information
society stakeholders see an advantage in further
developing the Internet as a global, accessible and
open communications platform and maintaining its
positive relationship with technological innovation and
economic and social development.

E. Conclusions and
recommendations
The Internet is a truly remarkable technological
platform. Barely a year goes by without our hearing yet
again, of some extraordinary and innovative Internet
development that is impacting on our social and
economic life. Most recently, blogs have led the global
media industry to re-examine its basic journalistic
FUHGRVDQGSULQFLSOHV:LNLVDUHUHGHÀQLQJWKHVFRSH
and nature of communal knowledge development
and have led to an examination of our understanding
of encyclopaedic activities. Web services, discussed
in some detail in chapter 6 of this report, may bring
DERXWDQHZEXUVWRI SURGXFWLYLW\JURZWKDPRQJÀUPV
DQGHFRQRPLHV2QOLQHRIÀFHVRIWZDUHWRUUHQWEDVHG
broadcasting, distributed always-on video telephony
ȥZKDWZLOOEHQH[W"

A more interesting question is perhaps, who will be
next? Individuals or small teams developed some of the
most noteworthy Internet applications. These include
Yahoo, eBay, Amazon, Google and Skype. Many free
and open source software projects have been matured
into world-class applications also by small teams, albeit
with community support.29 It is entirely conceivable
that a globally important application will emerge from
the sheds and bedrooms of tech-savvy youths from
a developing country. Developing country Internet
governance policy should therefore strategically support
the build-out of national Internet infrastructure and
should participate in strengthening its role as an open
and accessible innovation platform through activities
at national and international policy levels.
What all these technologies have in common is that they
take advantage of several fundamental characteristics
RI WKH,QWHUQHW7KHÀUVWLVWKDWWKH7&3,3VXLWHWDNHV
care of itself. It is robust and reliable, but it does not
LQWHUIHUHDQGWUHDWVDOOGDWDHTXDOO\ȥLQIDFWLWFDQQRW
do otherwise because it lacks the necessary functionality
and this is part of its purposeful design. The second is
that it does not care about what applications are using
it nor about the type of content they generate. The
Internet does not care who the user is: it leaves this
decision to the developer of the application. Finally, the
Internet is a layered suite of public protocols where each
OD\HUSHUIRUPVDVSHFLÀFDQGVHSDUDWHIXQFWLRQZLWKRXW
concerning itself with the processes in other layers.
However, the Internet is a human product and its
characteristics are not a given fact; rather, they are
subject to change. While its present characteristics were
designed by technologists, its future may be decided
by governing authorities and policymakers. Thus, it is
imperative that policymakers analogize the technical
design values of the Internet into conceptual principles
WKDW GHÀQH LW DQG H[SODLQ LWV VXFFHVV IURP D VRFLDO
political and economic perspective. Such principles can
then be used in the process of governance. This may
not be a simple notion nor an easily practicable process
and many national and international political processes
will shy away from this issue, preferring to deal with
more observable manifestations such as problems with
spam or cybercrime. To a certain extent, the Internet is
a victim of its own success, having expanded so much
and having become a locus of so many social and
economic activities that Governments can no longer
leave it alone. Society is moving online and with it its
need to organize and govern.
Accepting that the need to govern the Internet is a
given, a political fact of life, the question that follows
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LV KRZ WR JR DERXW LW" $ ÀUVW DQG XQDYRLGDEOH VWHS
is to advance the dialogue between the technological
and the political communities. This should be done
at the national and international levels. Governments,
in particularly those of developing and transition
economies, should spare no effort to engage their
VFLHQWLÀF DQG DFDGHPLF FRPPXQLWLHV LQ SDUWLFXODU
those members that specialize in electronic and digital
communications, and institutionalize a permanent
dialogue on Internet governance issues. The learning
process would be a two-way street. As much as
policymakers may be unfamiliar with, say, the functions
of various protocols residing in the transport layer,
technologists may need to learn about issues of
legitimacy, economic externalities and utilities above
and beyond the concepts of technical functionality,
HIIHFWLYHQHVV DQG HIÀFLHQF\ 6XFK SURFHVVHV QHHG WR
be reinforced at the level of international policy and
the IGF needs to be challenged and supported in
bringing the political and technological communities
together in the Internet governance debate.

many policymakers and technologists may choose
instead, or in addition, the end-to-end principle or the
network neutrality principle. They may also choose to
develop a new principle from scratch or a derivative
of existing notions. Whatever the case, this chapter
suggest that policymakers should develop Internet
governance policy based on a set of debated and
agreed principles.

A further step for the IGF would be to formulate a
key set of principles to serve as guidelines for Internet
governance policy and regulation. This chapter proposes
the layers principle because it reduces many other
proposed principles to two arguments: does proposed
policy require one layer to differentiate the handling of
data based on information available in another layer,
and does the proposed policy minimize the distance
between the layer at which it is implemented and the
layer where the outcomes are expected? However,

Finally, the international community needs to extend
the opportunity for technical cooperation on Internet
governance issues to developing and transition
economy countries and in particular to least developed
FRXQWULHV 7KLV ZLOO HQVXUH WKDW WKH\ IXOO\ EHQHÀW
from the development opportunities provided by the
Internet. It would also improve their ability to make a
valuable contribution to the IGF and other international
processes dealing with Internet governance in the postWSIS era.

Finally, there will always be questions as to how far to
go in codifying any of the proposed principles. The
conventional wisdom is that activities that result only
in a certain loss should be regulated. Does not codifying
the Internet present society with situations of certain
and unambiguous loss without any upside or possible
EHQHÀWV"7KLVLVDVHULRXVLVVXHWKDWZLOOUHTXLUHPXFK
debate. At this point in time it would be safe to say
that policymakers should consider the full spectrum
of policy tools, including education, awareness and
capacity building, economic incentives and selfregulation, before considering regulation.
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Annex I
A selective overview of protocols that make up the Internet protocol suite
Acronym

Description

Layer level

ARP

7KH$GGUHVV5HVROXWLRQ3URWRFRO $53 LVWKHPHWKRGIRU¿QGLQJDKRVW¶VKDUGZDUHDGGUHVVZKHQRQO\LWV
Internet Protocol address is known.

Network

ATM

$V\QFKURQRXV7UDQVIHU0RGH $70 LVDFHOOUHOD\QHWZRUNSURWRFROWKDWHQFRGHVGDWDWUDI¿FLQWRVPDOO
¿[HGVL]HGFHOOVLQVWHDGRIYDULDEOHVL]HGSDFNHWVDVXVHGLQWKH,QWHUQHW3URWRFRORU(WKHUQHW

Link

BitTorrent

%LW7RUUHQW LV D ¿OH VKDULQJ SURWRFRO GHVLJQHG WR ZLGHO\ GLVWULEXWH ODUJH DPRXQWV RI GDWD ZLWKRXW WKH
corresponding large consumption in server and bandwidth resources.

Application

DCCP

The Datagram Congestion Control Protocol is a transport layer protocol used by applications with timing
constraints on data delivery, such as streaming media and Internet telephony.

Transport

DNS

The domain name system/server translates domain names to IP addresses and thus provides a global
redirection service for the Internet, and thus is essential for its use.

Application

Ethernet

Ethernet is a networking technology for local area networks that has been standardized as IEEE 802.3.

Link

Frame Relay

)UDPHUHOD\LVDQHI¿FLHQWGDWDWUDQVPLVVLRQWHFKQLTXH:KLOH,3EDVHGQHWZRUNVKDYHJUDGXDOO\EHJXQWR
displace frame relay, in areas lacking DSL and cable modem services frame relay “always-on” connections
provide a possibility for high-speed access.

Link

FTP

)LOHWUDQVIHUSURWRFROLVXVHGIRUH[FKDQJLQJ¿OHVRYHUDQ\QHWZRUNWKDWVXSSRUWVWKH7&3,3SURWRFROVXFK
as the Internet or an intranet.

Application

HTTP

Hypertext Transfer Protocol is used to transfer information on the World Wide Web by providing a standard
for publishing and reading HTML pages.

Application

ICMP

The Internet Control Message Protocol is used to send error messages, indicating, for example, that a
requested service is not available or that a host cannot be reached.

Network

IGMP

The Internet Group Management Protocol is used to manage multicast groups. It is used for online video
and gaming.

Network

IMAP

The Internet Message Access allows a local client to access e-mail on a remote server.

Application

Internet Protocol provides the service of communicable unique global addressing amongst computers. It
is encapsulated in a data link layer protocol (e.g. Ethernet) and this relieves the data link layer of the need
to provide this service.

Network

IRC

Internet Relay Chat provides instant communication over the Internet and was designed for discussion
forums or one-on-one exchanges.

Application

NNTP

The Network News Transfer Protocol is used to read and post Usenet articles and to transfer news among
news servers.

Application

POP3

7KH3RVW2I¿FH3URWRFROYHUVLRQLVXVHGE\VXEVFULEHUVWR,QWHUQHWEDVHGHPDLODFFRXQWVWRDFFHVV
their e-mail on their local computers.

Application

PPP

The Point-to-Point Protocol establishes a direct connection between two nodes and many Internet service
providers use PPP to give customers dial-up or DSL access to the Internet.

Link

RTP

7KH5HDOWLPH7UDQVSRUW3URWRFRO RU573 GH¿QHVDVWDQGDUGL]HGSDFNHWIRUPDWIRUGHOLYHULQJDXGLRDQG
video over the Internet.

Application

RUDP

The Reliable User Datagram Protocol is a transport layer protocol designed as an extended functionality
UDP protocol that can provide guaranteed-order packet delivery.

Transport

SCTP

SCTP can transport multiple message-streams and operates on whole messages instead of single
bytes.

Transport

SIP

Session Initiation Protocol enables initiating, modifying and terminating Internet connections for multimedia
applications such as audio, video, instant messaging, online games and virtual reality.

Application

SMTP

Simple Mail Transfer Protocol is the standard for e-mail and Internet fax transmissions across the
Internet.

Application

IP
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Annex I (continued)
SNMP

The simple network management protocol is used by network management systems for monitoring
network devices for occurrences that require administrative attention.

Application

SSH

Secure SHell allows the establishment of a secure connection between two remote computers using
SXEOLFNH\FU\SWRJUDSK\IRUDXWKHQWLFDWLRQDVZHOODVFRQ¿GHQWLDOLW\DQGGDWDLQWHJULW\

Application

The Transmission Control Protocol is, together with the IP, a core protocol enabling exchange of data
packets. It provides for reliable and in-order delivery, and enables multiple, concurrent applications to
send data at the same time.

Transport

The Telephone Network protocol provides a general, two-way communications facility and was designed
to emulate a single terminal attached to the other computer using a telephone network.

Application

Transport Layer Security and Secure Socket Layer are cryptographic protocols for secure communications
on the Internet. The protocols allow applications to communicate while decreasing the risk of eavesdropping,
tampering and message forgery.

Application

The User Datagram Protocol allows programs on networked computers to send short messages, but it
does not provide the reliability and ordering guarantees that TCP does. While packets may arrive out of
RUGHURUJRPLVVLQJ8'3FDQEHPRUHHI¿FLHQWWKDQ7&3IRUWLPHVHQVLWLYHDSSOLFDWLRQV

Transport

:L)LLVDSURWRFROHQDEOLQJZLUHOHVVORFDODUHDQHWZRUNV :/$1 EDVHGRQWKH,(((VSHFL¿FDWLRQV
Wi-Fi also allows connectivity in peer-to-peer mode; this makes it useful in consumer electronics and
gaming applications.

Link

TCP

TELNET
TLS/SSL

UDP

Wi-Fi

Annex II

The ISO/IEC Open Systems Interconnection model (OSI) is a framework describing how messages should be
transmitted between any two points in a telecommunication network. It divides a telecommunications network into
VHYHQOD\HUV:KHQGDWDSDVVRQO\WKURXJKDFRPSXWHURQWKHLUZD\WRDÀQDOGHVWLQDWLRQRQO\WKHORZHUWKUHH
OD\HUVȥXSWRWKHQHWZRUNOD\HUȥDUHXVHG7KH26,LVDPRGXODUV\VWHPWKDWGLYLGHVDFRPSOH[VHWRI IXQFWLRQV
into manageable and self-contained layers. In theory, this allows communication systems to independently develop
and innovate applications at the various layers without a global redesign being mandated. The seven layers are:
Layer 1: The physical layer conveys the bit stream through the network at the electrical and mechanical level. It
provides the hardware means of sending and receiving data on a carrier.
Layer 2: The data-link layer provides synchronization for the physical level and furnishes transmission protocol
knowledge and management.
Layer 3: The network layer handles the routing and forwarding of the data. This means sending data in the right
direction to the right destination on outgoing transmissions and receiving incoming transmissions at the packet
level.
/D\HU7KHWUDQVSRUWOD\HUPDQDJHVWKHHQGWRHQGFRQWUROȥIRUH[DPSOHGHWHUPLQLQJZKHWKHUDOOSDFNHWVKDYH
DUULYHGȥDQGHUURUFKHFNLQJ,WHQVXUHVFRPSOHWHGDWDWUDQVIHU
Layer 5: The session layer sets up, coordinates and terminates conversations, exchanges and dialogues between the
applications at each end. It deals with session and connection coordination.
Layer 6: The presentation layer is usually part of an operating system which converts incoming and outgoing data
from one presentation format to another. It is sometimes called the syntax layer.
/D\HU7KHDSSOLFDWLRQOD\HULVWKHOD\HUDWZKLFKFRPPXQLFDWLRQSDUWQHUVDUHLGHQWLÀHGTXDOLW\RI VHUYLFHLV
LGHQWLÀHGXVHUDXWKHQWLFDWLRQDQGSULYDF\DUHFRQVLGHUHGDQGDQ\FRQVWUDLQWVRQGDWDV\QWD[DUHLGHQWLÀHG
26,UHSUHVHQWVDGHVLJQSDUDGLJPIRUSDFNHWVZLWFKHGQHWZRUNDUFKLWHFWXUHDQGUHÁHFWVWKHLQFUHDVLQJOHYHORI XVH
of such technologies. From a practical perspective, while extensive effort was invested in its promotion, OSI did
not become a popular implementation, as it was not accepted by the communications industry, which favoured the
TCP/IP suite.
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Notes
1.

See Drake (2004).



0RELOHWHOHSKRQ\LVDW\SLFDOH[DPSOHSURYLGHUVZLOOKDYHDOLFHQFHIRUDVSHFLÀHGW\SHRI VHUYLFHVXFKDV
*356RU*LQDSDUWLFXODUUHJLRQRUFRXQWU\DQGZLOOXVHLGHQWLÀDEOHLQIUDVWUXFWXUH

3.

See http://www.isoc.org/internet/history/brief.shtml .

4.

In June 2005, an Interactive Advertising Bureau and PricewaterhouseCoopers survey estimated that Internet
DGYHUWLVLQJWRWDOOHGRYHUELOOLRQIRUWKHÀUVWTXDUWHURI WKLVPDGHLWWKHKLJKHVWUHSRUWHGTXDUWHU
LQQLQHFRQVHFXWLYHJURZWKTXDUWHUVDQGUHSUHVHQWHGDSHUFHQWLQFUHDVHRYHUWKHÀUVWTXDUWHURI 
(http://www.iab.net/news/pr_2005_6_6.asp). For a more detailed discussion of online advertising see
“Online Advertising Landscape, Europe” and “The Decade in Online Advertising, 1994-2004”; http://www.
doubleclick.com/us/knowledge_central/ .

5.

The diagram is derived from a graphic presenting the OSI reference model. The original was produced by
Josef Sábl for Wikipedia and is available under the GNU Public Licence at http://en.wikipedia.org/wiki/
Image:Rm-osi_parallel.png .



7KHIXOOVSHFLÀFDWLRQFDQEHDFFHVVHGDWKWWSVWDQGDUGVLVRRUJLWWI3XEOLFO\$YDLODEOH6WDQGDUGVVB
ISO_IEC_7498-1_1994(E).zip.

7.

DiLorenzo (1996) argues that monopolies in the telephony sector were created through government regulation
instead of being a result of market failure.

8.

See UNCTAD (2002), chapter 2, “The domain name system and issues for developing countries”.

9.

See http://www.wipo.int/treaties/en/ip/wct/trtdocs_wo033.html, http://www.copyright.gov/legislation/
dmca.pdf , and http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32001L0029:EN:HTML

10. See http://news.com.com/2102-1028_3-6058223.html .
11. This is not entirely correct. Data travelling on the Internet have origin and destination IP addresses associated
with it; thus one can see where data come from, as the IP numbers give at least an approximate indication
of where users may be located. However, the Internet uses these data only to manage the routing and
transporting of the data. It is the applications that the data reach that then choose to interpret and use the
data from a geographical perspective. For example, Apple iTunes refuses to sell music downloads to users
not residing in the same domicile as the regional portal. Therefore, only French residents can do business
with iTunes.fr. However, while the iTunes.fr website is an Internet-enabled e-commerce application, it is not
VWULFWO\VSHDNLQJWKH,QWHUQHWȥLWPHUHO\XVHVWKH,QWHUQHW,WLVXSWRWKHZHEVLWHPDQDJHURUSURJUDPPHU
to choose to consider IP number information. The Internet itself does not do this other than in respect of
routing and transporting data.
12. Lessig (1991, p. 5) ascribes the “code is law” notion to Mitchell (1995).
13. See Solum and Chung (2003, p. 13).
 0RUHVSHFLÀFDOO\6DOW]HUHWDO  VWDWHWKDW´EXLOGLQJFRPSOH[IXQFWLRQLQWRDQHWZRUNLPSOLFLWO\RSWLPL]HV
the network for one set of uses while substantially increasing the cost of a set of potentially valuable uses
that may be unknown or unpredictable at design time. A case in point: had the original Internet design…
Preserving low-cost options to innovate outside the network, while keeping the core network services and
functions simple and cheap, has been shown to have very substantial value.”
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15. See http://search.news.com/search?q=internet+neutrality .
16. See Solum and Chung (2003, p. 32, second para.).
17. WGIG (2005a, p. 6, para. 20).
18. The WSIS Second phase Prepcom-3 was the locus for developing the Internet governance debate in between
the Geneva and Tunis summits; see http://www.itu.int/wsis/preparatory2/pc3/index.html .
19. For comprehensive documentation see the WSIS portal at http://www.itu.int/wsis/.
20. See Annex 3: Geneva Declaration of Principles, article 49.1.
 ,Q1RYHPEHU6HFUHWDU\*HQHUDO.RÀ$QQDQDSSRLQWHGLQGLYLGXDOVIURPJRYHUQPHQWWKHSULYDWH
sector and civil society to the WGIG. However, many more people attended the WGIG consultations in
Geneva, contributing their views and knowledge. Lists of participants, and papers and presentations
submitted, are available at the WGIG website at http://www.wgig.org .
22. See WGIG Background Report at http://www.wgig.org/.
23. See WGIG Final Report at http://www.wgig.org/.
24. See WGIG (2005a), page 3, para. 6.
25. See http://rights.apc.org.au/wsis/2005/03/report_wsis_prepcom2.php , http://news.com.com/U.N.+sa
ys+its+plans+are+misunderstood/2008-1028_3-5959117.html , http://www.infotoday.com/newsbreaks/
nb051121-1.shtml , or http://www.worldsummit2005.de/en/web/796.htm. Also see the Memorandum of
Understanding Between the Department of Commerce and the Internet Corporation for Assigned Names
and Numbers (ICANN) at http://www.ntia.doc.gov/ntiahome/domainname/icann.htm .
26. See the Internet Society’s “DNS root name servers explained for non-experts” at http://www.isoc.org/
EULHÀQJVDVZHOODV5RRWVHUYHUVRUJIRUDFRPSOHWHOLVWRI VHUYHUORFDWLRQVDWKWWSZZZURRWVHUYHUV
org/.
 $Q\FDVWLVDQHWZRUNWHFKQRORJ\WKDWURXWHVGDWDWUDIÀFWRWKH´QHDUHVWµRU´EHVWµGHVWLQDWLRQLQDFFRUGDQFH
with the routing topology. It can be used to provide redundancy and load sharing for particular Internet
functions, such as DNS root servers; see http://www.net.cmu.edu/pres/anycast/.
28. An excellent description of United States policy can be found in Ambassador David A. Gross’ testimony
before the Senate Committee on Commerce, Science, and Transportation; see http://www.state.gov/e/eb/
rls/rm/36700.htm .
29. See UNCTAD (2003) for a detailed analysis of the free software phenomenon.
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Chapter 8
LAWS AND CONTRACTS IN AN E-COMMERCE ENVIRONMENT
A.

developing countries will require awareness-raising and
technical assistance in order to accept and implement
the Convention. Such awareness-raising and assistance
should take place in the context of international efforts
to reduce the digital divide.

Introduction

Most legal systems have developed over many years
and comprise a myriad of laws and regulations as well
as judicial decision-making. While laws and regulations
rarely expressly require the use of paper, they often
use terminology that seems to presume the use of
paper and other physical acts, phrases such as “under
the hand of ” and “on the face of ”. As a consequence,
when organizations shift from paper-based
communication techniques to electronic methods,
there is often uncertainty about how existing laws will
treat data messages in terms of validity, enforceability
and admissibility. This legal uncertainty is an obstacle
to the adoption of e-commerce and therefore many
Governments have amended or supplemented existing
laws in order to address it.

B.

EDI and trading partner
agreements

While electronic contracting has become especially
relevant as a result of the Internet revolution since
the mid-1990s, electronic business has existed before
in a business-to-business context through the use of
Electronic Data Interchange (EDI). EDI consists of
standard business messages being transmitted from
one computer to another computer. It differs from the
use of regular e-mail in that it is based on a standard
or code that is agreed upon by two parties, enabling
the automated processing of the content of a message
without human intervention. Over time, a variety
of EDI standards have been developed, at industry,
national and international levels, including the United
Nations UN/EDIFACT standard.1

This chapter examines the legal nature of
communications and data messages in electronic
commerce. Considerable international harmonization
KDVEHHQDFKLHYHGLQWKLVÀHOGRQWKHEDVLVRI DVHULHV
of initiatives by the United Nations Commission on
International Trade Law (UNCITRAL). The most
VLJQLÀFDQW RI  WKHVH ZDV WKH DGRSWLRQ RI  WKH 8QLWHG
Nations Convention on the Use of Electronic
Communications in International Contracts, which
was formally adopted in November 2005 and opened
for signature in January 2006. The provisions of
this Convention will be examined in relation to the
conclusion of contracts through data messages and
IXOÀOOLQJ UHTXLUHPHQWV RI  IRUP ZLWK GDWD PHVVDJHV
Consideration will also be given to the experience
of developing countries in amending their domestic
OHJDOIUDPHZRUNWRUHÁHFWWKHQHHGVRI DQHOHFWURQLF
commerce environment.

Since the parties to an EDI transaction must rely
on using the same EDI messaging standard, parties
generally enter into a “trading partner agreement”, in
which they agree on the EDI standard and additional
provisions regarding the treatment and validity of the
data messages being exchanged. The trading partner
agreement may be a separate agreement or may be
integrated into a master purchase agreement containing
the substantive provisions of the sales–purchase
relationship between the parties. Since the 1990s, a
number of model trading partner agreements have
been developed on a national, regional or international
level. In 2000, for example, the United Nations Centre
for Trade Facilitation and Electronic Business (UN/
CEFACT) adopted a model Electronic Commerce
Agreement.2

:KLOHWKHOHJDOGLVFXVVLRQRQWKHVSHFLÀFDVSHFWVRI WKH
UN Convention that will be examined in this chapter
is applicable to all countries, regardless of their level
of development, it is worthwhile to note the relevance
of the UN Convention for developing countries. It
has the potential to facilitate international electronic
commerce, which can open the doors to new markets
and become a source of economic growth. Some

This agreement provides an overview of the issues
facing the establishment of a paperless EDI system
and is designed to contribute “to the building of trust
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between business entities”. In the trading partner
DJUHHPHQWWKHSDUWLHVFDQDGGUHVVWKHVSHFLÀFLVVXHV
of electronic contracting, such as when a person
is bound by a message or by erroneous electronic
messages. Generally, by entering into the trading
partner agreement, the parties would agree that they
consider contracts concluded electronically via EDI to
be valid and enforceable obligations between them.
In the absence of an appropriate statutory regime, private
law mechanisms, such as contractual agreements, made
between the parties to a transaction but recognized and
enforceable before the courts, are an important means
of addressing the legal uncertainties of doing business
electronically.

C.

UNCITRAL initiatives

An important concern of many countries is that
traditional legal frameworks may prove to be a barrier
to increased global electronic trade. As early as
1985, UNCITRAL and the United Nations General
Assembly called upon all Governments to review legal
requirements for a handwritten signature or other
paper-based requirements for trade-related documents
in order to permit, where appropriate, the use of
electronic technologies.3 States were slow to respond,
and UNCITRAL ultimately concluded that paper-based
requirements combined with the lack of harmonization
in the rules applicable to electronic commerce
constituted a substantial barrier to international trade,
and that uniform rules for electronic commerce were
necessary.

be created for electronic commerce. The UNCITRAL
Model Law is not an international treaty and does
not therefore constitute positive law. Instead, it was
drafted to provide a guide for individual countries
in preparing their own national legislative response.
National legislators and policymakers are not required
to adopt in its entirety (or reject in its entirety) the
UNCITRAL Model Law. Instead, national legislatures
may modify it to meet concrete needs or concerns
RI  WKHLU MXULVGLFWLRQV  7KLV ÁH[LELOLW\ IRVWHUV WKH
adoption of the core provisions of the UNCITRAL
Model Law, which promotes the development of an
international system of national electronic contracting
legislation that, although not identical, is similar in
structure and content. UNCITRAL has also published
a Guide to Enactment of the UNCITRAL Model Law
on Electronic Commerce,6 which provides national
policymakers with background and explanatory
information to assist them in using the Model Law.

Box 8.1
UNCITRAL Model Law on
Electronic Commerce (1996)
Legislation implementing provisions of the Model Law has
been adopted in:
Australia (1999), China (2004), Colombia* (1999), Dominican
Republic* (2002), Ecuador* (2002), France (2000), India*
(2000), Ireland (2000), Jordan (2001), Mauritius (2000), Mexico (2000), New Zealand (2002), Pakistan (2002), Panama*
(2001), Philippines (2000), Republic of Korea (1999), Singapore (1998), Slovenia (2000), South Africa* (2002), Sri Lanka
(2006), Thailand (2002) and Venezuela (2001).
The Model Law has also been adopted in:

In 1992, UNCITRAL embarked upon the preparation
RI OHJDOUXOHVRQWKHVXEMHFWDQGJDYHLWVÀQDODSSURYDO
to the resulting Model Law on Electronic Commerce,
which was eventually adopted by the General Assembly
in December 1996.4 The Model Law has proved a great
success, as a basis for national law reform initiatives (see
box 8.1), as well as for encouraging similar initiatives in
other intergovernmental forums. In November 2002,
for example, a meeting of the Commonwealth law
ministers, representing 53 developed and developing
countries, approved a Model Law on Electronic
Transactions and a Model Law on Electronic
Evidence.5
The main objective of the UNCITRAL Model Law
was to offer national legislators a set of internationally
acceptable rules allowing a number of legal obstacles
to be removed and a more secure legal environment to

The Bailiwick of Guernsey (2000), the Bailiwick of Jersey
(2000) and the Isle of Man (2000), all Crown Dependencies of
the United Kingdom of Great Britain and Northern Ireland; in
Bermuda (1999), Cayman Islands (2000), and the Turks and
Caicos Islands (2000), overseas territories of the United Kingdom of Great Britain and Northern Ireland; and in the Hong
Kong Special Administrative Region of China (2000).
8QLIRUPOHJLVODWLRQLQÀXHQFHGE\WKH0RGHO/DZDQGWKHSULQciples on which it is based has been prepared in:
The United States of America (Uniform Electronic Transactions
Act, adopted in 1999 by the National Conference of Commissioners on Uniform State Law);
Canada (Uniform Electronic Commerce Act, adopted in 1999
by the Uniform Law Conference of Canada).
([FHSWIRUWKHSURYLVLRQVRQFHUWL¿FDWLRQDQGHOHFWURQLFVLJnatures.
Source: www.uncitral.org.
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1. Model Law on Electronic Signatures
Building on the success of the Model Law as a precedent
for national law reform, UNCITRAL adopted in 2001 a
Model Law on Electronic Signatures,7 which builds on
the signature provision in the 1996 Model Law. From
a legal and security perspective, signatures provide two
NH\ HOHPHQWVȥ DXWKHQWLFDWLRQ DQG LQWHJULW\ 7KH XVH
of such techniques is seen as critical to the widespread
adoption of electronic commerce, particularly in terms
of meeting the requirements of Governments and
regulatory authorities.

The 2001 Model Law addresses an issue raised in
the 1996 Model Law concerning the reliability of
an electronic signature. Article 7 of the 1996 Model
Law states that an electronic signature shall satisfy
a requirement for a signature where it meets two
FULWHULD ÀUVW WKDW WKH VLJQDWXUH WHFKQLTXH LGHQWLÀHV
the signatory and indicates his or her approval of the
PHVVDJHFRQWHQWZKLFKUHÁHFWVWKHEDVLFIXQFWLRQVRI 
a signature; and second, that the method used was “as
reliable as was appropriate for the purpose”, which
UHÁHFWV WKH VHFXULW\ IXQFWLRQDOLW\ RI  D VLJQDWXUH7KH
2001 Model Law addresses the issue of reliability by

Box 8.2
United Nations General Assembly Resolution 60/21, United
Nations Convention on the Use of Electronic Communications in
International Contracts
(December 2005)
Considering that problems created by uncertainties as to the legal value of electronic communications exchanged in the context of international contracts constitute an obstacle to international trade,
Convinced that the adoption of uniform rules to remove obstacles to the use of electronic communications in international contracts, including
obstacles that might result from the operation of existing international trade law instruments, would enhance legal certainty and commercial
predictability for international contracts and may help States gain access to modern trade routes,
Recalling that, at its thirty-fourth session, in 2001, the Commission decided to prepare an international instrument dealing with issues of
electronic contracting, which should also aim at removing obstacles to electronic commerce in existing uniform law conventions and trade
agreements, and entrusted its Working Group IV (Electronic Commerce) with the preparation of a draft,1
Noting that the Working Group devoted six sessions, from 2002 to 2004, to the preparation of the draft Convention on the Use of Electronic
Communications in International Contracts, and that the Commission considered the draft Convention at its thirty-eighth session in 2005,2
Being aware that all States and interested international organizations were invited to participate in the preparation of the draft Convention
at all the sessions of the Working Group and at the thirty-eighth session of the Commission, either as members or as observers, with a full
opportunity to speak and make proposals,
Noting with satisfaction that the text of the draft Convention was circulated for comments before the thirty-eighth session of the Commission
to all Governments and international organizations invited to attend the meetings of the Commission and the Working Group as observers,
and that the comments received were before the Commission at its thirty-eighth session,3
Taking note with satisfaction of the decision of the Commission at its thirty-eighth session to submit the draft Convention to the General
Assembly for its consideration,4
Taking note of the draft Convention approved by the Commission,5
1. Expresses its appreciation to the United Nations Commission on International Trade Law for preparing the draft Convention on the Use
of Electronic Communications in International Contracts;5
2. Adopts the United Nations Convention on the Use of Electronic Communications in International Contracts, which is contained in the
annex to the present resolution, and requests the Secretary-General to open it for signature;
3. Calls upon all Governments to consider becoming party to the Convention.
1

2I¿FLDOUHFRUGVRIWKH*HQHUDO$VVHPEO\)LIW\VL[WK6HVVLRQ6XSSOHPHQW1RDQGFRUULJHQGXP $DQG&RUU SDUDV±
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2
,ELG6L[WLHWK6HVVLRQ6XSSOHPHQW1R $ FKDS,,,
3
$&1DQG$GG±
4
2I¿FLDO5HFRUGVRIWKH*HQHUDO$VVHPEO\6L[WLHWK6HVVLRQ6XSSOHPHQW1R $ SDUD
5
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laying down certain criteria that, if met by a particular
form of electronic signature, would be presumed to be
reliable for the purposes of Article 7. The 2001 Model
Law also places behavioural obligations upon the
signatory and the relaying party, as well as a third-party
FHUWLÀFDWLRQVHUYLFHSURYLGHU &63 $VVXFKWKH
Model follows the stance taken in the European Union
Directive on Electronic Signatures in 1999,8 remaining
technology-neutral whilst also promoting the role of
&63VLQWKHHVWDEOLVKPHQWRI WUXVWDQGVHFXULW\LQDQ
electronic commerce environment.

2. United Nations Convention (2005)
:KLOHWKH0RGHO/DZVKDYHEHHQYHU\LQÁXHQWLDOLQWHUPV
RI HQFRXUDJLQJKDUPRQL]HGODZUHIRUPLQWKHÀHOGRI 
electronic commerce, they have no formal status as
international legal instruments. Therefore, to promote
and further facilitate law reform, the Commission
in 2001, tasked its Working Group on Electronic
Commerce with the drafting of an instrument of public
international law. In November 2005 the Convention on
the Use of Electronic Communications in International

Contracts was adopted by the UN General Assembly,9
and opened for signature on 16 January 2006 (see box
  7KH ÀUVW WKUHH VLJQDWRULHV ZHUH IURP WZR OHDVW
GHYHORSHGFRXQWULHV /'&V ȥ6HQHJDODQGWKH&HQWUDO
$IULFDQ5HSXEOLFȥDQGIURPRQHGHYHORSLQJFRXQW\
Lebanon. Already, the Convention has been taken into
consideration, together with the UNCITRAL Model
Laws and regional laws, in preparing legislation on
electronic transactions in Sri Lanka (see box 8.3)
The Convention prepared under the auspices of
UNCITRAL10 aims to enhance legal certainty
and commercial predictability where electronic
communications are used in relation to international
contracts. It is intended to govern the formation
and performance of contracts using electronic
communications in international transactions. The
range of subject matter addressed in the Convention
is therefore narrower than that of the 1996 Model
Law. Certain types of contracts are excluded from the
Convention, for example, including contracts concluded
for “personal, family or household purposes” and
D UDQJH RI  ÀQDQFHUHODWHG DJUHHPHQWV VXFK DV LQWHU

Box 8.3
Sri Lanka - Legislating on electronic transactions
In 2003, the Sri Lankan Parliament adopted legislation establishing an agency, the Information and Communication Technology Agency of Sri
/DQND ,&7$ ZLWKWKHVSHFL¿FUHPLWRIGHYLVLQJDQGLPSOHPHQWLQJDVWUDWHJ\DQGSURJUDPPHRIDFWLYLWLHVWRSURPRWHDQH6UL/DQNDGHYHORSment project, coordinating both public and private sector input. ICTA was granted statutory powers and functions, which include assisting in
the development of a national policy on ICTs and taking steps to facilitate its implementation.
Law reform and regulation are an important element of the strategy, addressing three key areas: e-commerce legislation, data protection and
computer crime. Subsequent to a joint Cabinet Memorandum of the Prime Minister, the Minister of Trade and Commerce, and the Minister
of Science of Technology, ICTA facilitated the preparation of an e-Transactions Bill, which takes into consideration the UNCITRAL Model
/DZVDQG&RQYHQWLRQDVZHOODVUHJLRQDOODZV7KHUHVXOWDQWVWDWXWHWKH(OHFWURQLF7UDQVDFWLRQV$FW1RRIZDV¿QDOO\DGRSWHG
in May 2006.
The Act begins with a statement detailing the objectives of the Act:
“ (a) to facilitate domestic and international electronic commerce by eliminating legal barriers and establishing legal certainty;
(b) to encourage the use of reliable forms of electronic commerce;
 F WRIDFLOLWDWHHOHFWURQLF¿OOLQJRIGRFXPHQWVZLWK*RYHUQPHQWDQGWRSURPRWHHI¿FLHQWGHOLYHU\RI*RYHUQPHQWVHUYLFHVE\PHDQVRIUHOLable forms of electronic communications;
and
 G WRSURPRWHSXEOLFFRQ¿GHQFHLQWKHDXWKHQWLFLW\LQWHJULW\DQGUHOLDELOLW\RIGDWDPHVVDJHVDQGHOHFWURQLFFRPPXQLFDWLRQV´
Such declarations of intent not only offer comfort to the business community, both domestically and foreign investors, who wish to rely on the
provisions of the Act; but would also provide important guidance to the judiciary if it is called upon to interpret the provisions of the Act.
Since legislative reforms can take several years to be enacted by Parliament, ICTA has been directed to introduce appropriate regulations
under the ICT Act of 2003 in order to give legal effect to technology standards and facilitate e-transactions, with the participation of the Government and private sector stakeholders. Under the e-policy programme, it is envisaged that electronic laws will be in place within a period
of three to four years.
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bank payment systems and bills of lading (Article 2).
In addition, issues concerning the evidential value of
electronic communications are also not addressed in
the Convention.

eneral provisions
G
While the Convention is designed to form the basis
of a statutory framework, it retains the concept of
party autonomy (Article 3), such that trading partners
have the freedom to agree, in contract, to operate in
accordance with terms and procedures that differ from
the provisions of the Convention. Thus, for example,
a trading community operating under an EDI trading
SDUWQHU DJUHHPHQW WKDW UHÁHFWV WKH FXVWRPV DQG
practices of that particular industry would not be
obliged to amend such an agreement.
5HÁHFWLQJWKH0RGHO/DZVWKH&RQYHQWLRQXWLOL]HVD
series of terms that underpin it. Electronic commerce,
for example, is conducted through the exchange of a
variety of electronic messages, called a “data message”
under the Convention, Article 4(c).
“Data message” means information generated, sent,
received or stored by electronic, magnetic, optical or
similar means, including, but not limited to, electronic
data interchange, electronic mail, telegram, telex or
telecopy;
Alternative phrases have been used in national
legislation, such as “electronic record” in the United
States and “electronic document” in Canada. However,
the Convention provides a standard language that can
EHDGRSWHGZLWKRXWQHHGIRUIXUWKHUPRGLÀFDWLRQ

Legal validity
A fundamental legal concern that a person will have
when communicating electronically is whether such
communications will be considered valid. Legal validity
concerns arise from a number of different sources.
First, it may simply be an issue in respect of the
trading partner to whom a message is being sent: will
the party accept my electronic message and act on it?
As discussed above, EDI trading partner agreements
are primarily designed to address questions of validity
in this context. Second, there will be concerns that
communications that pass between trading partners,
but which are also required to be made by law, such as
tax invoices, will be an acceptable record for the public
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authority with responsibility for regulatory supervision.
Third, communications that are made directly with
public authorities, namely e-government applications,
raise issues concerning the possibility and validity of
sending such communications electronically. Fourth,
there is the need for electronic communications
to be acceptable in a court of law in the event of a
dispute arising between trading partners or a claim
being made by a third party affected by the electronic
communication. The Convention is designed to
contribute to the resolution of all these different
validity concerns.
(a) Legal recognition of electronic
communications
Data messages may have a variety of legal consequences.
Some may simply provide information, such as the
arrival time of a shipment, which could give rise to a
tortious action if the information-giver was negligent in
respect of such information. A message may constitute
a contractual offer or acceptance, binding the sender
into a binding legal relationship. Alternatively, a message
may evidence compliance with a contractual obligation.
Some communications, rather than imposing legal
obligations upon the parties, transfer certain legal
rights between the parties, such as ownership under a
ELOORI ODGLQJRUVKDUHFHUWLÀFDWH$GDWDPHVVDJHPD\
be required for regulatory purposes, such as revenuerelated matters, for example an invoice indicating the
amount of sales tax paid, which are imposed by law or
public authorities. Finally, a message may require prior
authority or a licence before it may be sent. Under
European privacy laws, for example, organizations may
require prior authority before transferring personal
data to another country. A licence may be required
from a rights-holder where the subject matter being
communicated is protected by copyright.
:KDWHYHU WKH OHJDO VLJQLÀFDQFH RI  D GDWD PHVVDJH
there is a need to ensure that these communications
or information are not deprived of their legal
VLJQLÀFDQFHVLPSO\EHFDXVHWKHPHGLXPWKDWLVXVHGIRU
transmission or storage is electronic rather than paperbased. Consequently, most laws contain a declaratory
statement that any document sent or stored through
the use of electronic technologies is not rendered
invalid because of its electronic form. Article 8(1) of
the Convention provides that:
1. A communication or a contract shall not be
denied validity or enforceability on the sole
ground that it is in the form of an electronic
communication.
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Box 8.4
Legal recognition in ASEAN member States
The 10 ASEAN member States represent a broad range of economic development, from highly developed economies such as Singapore
to LDCs such as the Lao People’s Democratic Republic. In 2000, the ASEAN member States adopted an e-Asean Framework Agreement
designed to encourage the take-up of electronic commerce within the region.
$UWLFOHRIWKH)UDPHZRUN$JUHHPHQWFRQFHUQHGWKH³IDFLOLWDWLRQRIWKHJURZWKRIHOHFWURQLFFRPPHUFH´$PRQJWKHLVVXHVDGGUHVVHGZDV
the need for laws based on international norms. In 2001, this was developed further into a Reference Framework for Electronic Commerce
Legal Infrastructure, which outlined a range of legal measures that should be adopted, including the legal recognition of electronic transactions, as well as the facilitation of cross-border trade and the use and recognition of electronic signatures . At the 10th ASEAN summit in
2004, member States accepted a commitment to adopt such legal measures by 31 December 2008.
To date, six members have successfully adopted legislation on electronic commerce (Brunei Darussalam, Malaysia, Myanmar, Philippines,
Singapore and Thailand), while the remaining four have draft legislation that has been prepared (Cambodia, Indonesia, Lao People’s DemoFUDWLF5HSXEOLFDQG9LHW1DP $OORIWKHVHVWDWXWHVUHÀHFWWKH0RGHO/DZ

2. Nothing in this Convention requires a party to
use or accept electronic communications, but
a party’s agreement to do so may be inferred
from the party’s conduct.
The formulation chosen here makes it clear that while
the form in which the information is sent or retained
cannot be used as the grounds for denying it validity,
it may be denied legal validity on other grounds. For
example, a notice that does not contain the information
required by applicable law may be invalidated on those
grounds; if it contained the required information,
however, it could not be invalidated on the grounds it
was in electronic form.
Although this provision is simple, its importance cannot
be overemphasized. The principle that it articulates,
that of non-discrimination, is the cornerstone of
most electronic commerce legislation. It stands for
the proposition that the use of electronic technologies
should not be used as an excuse for invalidating
communications and records. As such, the provision
gives the certainty to the participants in electronic
commerce that what they are doing will be treated as
valid and enforceable. ASEAN member States have
recognized the importance of the legal recognition of
electronic transactions is encouraging the take-up of
electronic commerce in the region (see box 8.4).
(b) Contract creation
The use of data messages to conclude contracts may
raise numerous questions. First, is such a contract
YDOLG"6RPHW\SHVRI FRQWUDFWVDUHVXEMHFWWRVSHFLÀF
requirements of form, designed to protect particular

interests or persons. While Governments may permit
certain types of contract to be concluded electronically,
in the same way as oral contracts have been recognized
as valid in many legal systems, others may continue
to be executed in physical form. Second, can a data
message be viewed as the expression of a party’s will
(a requirement in many jurisdictions), especially where
there has been no human review or intervention?
Third, what terms are incorporated into the contract?
Fourth, when and where can a contract be deemed to
have been concluded?
The Convention contains a series of interrelated
provisions directed at different aspects of the process
of concluding contracts. As already noted, Article 8(1)
provides that an electronic contract shall not be denied
validity solely on the grounds that it is in electronic form.
The effect of this provision is twofold. On the one
hand, it emphasizes that electronic contracts constitute
binding obligations as much as any traditional contract
as long as the requisite elements of a valid contract
DUHLQSODFH7KLVFODULÀFDWLRQSURYLGHVWKHUHDVVXUDQFH
and certainty necessary for commercial undertakings to
rely on the enforceability of electronic contracts. Such
reliance is important because it forms the cornerstone
for such undertakings to adopt electronic contracting
as their way of doing business and promote the growth
of electronic commerce.
On the other hand, these provisions make it clear that
the rules of electronic contracting do not replace the
traditional contract requirements. For example, the
use of electronic contracting to exchange an offer and
acceptance would not result in an enforceable contract
if applicable contract law requires consideration that
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is still lacking. This means that a country adopting
the provisions of the Convention can merge those
provisions easily with its existing contract law, whether
the country has common law, civil law or another
system of contract law. This is an important feature of
virtually all proposed or enacted electronic commerce
legislation: it augments existing law but does not
displace substantive law. In so doing, it validates the
use of electronic means of contracting, thereby giving
the participants the certainty that they desire.
The Convention differs from the 1996 Model Law
and other existing legislative initiatives that recognize
that a jurisdiction may restrict certain types of legal
agreement from being formed electronically. The
Model Law does not detail such exceptions, leaving
LWLQ$UWLFOH  IRUHDFKMXULVGLFWLRQWRVSHFLÀFWKH
applicable areas. Within the European Union,11 for
example, an exhaustive list is detailed:
(a) contracts that create or transfer rights in real
estate, except for rental rights;
(b) contracts requiring by law the involvement
of courts, public authorities or professions
exercising public authority;
(c) contracts of suretyship granted and on
collateral securities furnished by persons acting
for purposes outside their trade, business or
profession
(d) contracts governed by family law or by the law
of succession.
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(c) Electronic agents
With the progress of computer technology, it is
possible to program computers to automatically issue
DQGUHFHLYHRUGHUVZLWKRXWVSHFLÀFKXPDQLQWHUYHQWLRQ
through the use of so-called “electronic agents”.
An electronic agent is basically a computer program
that can independently place or receive purchase
orders, respond to electronic records or initiate other
action, using applications such as Java and Microsoft’s
Active X. Traditionally, offers and acceptances were
valid only if made on the basis of a human decision.
Technology served merely as the tool of transmission.
Therefore, under the principles of traditional contract
law, the enforceability of contracts entered into by
electronic agents was questionable.
The Convention, in contrast to the 1996 Model Law,
contains in Article 12 an express provision regarding
electronic agents:
A contract formed by the interaction of an automated
message system and a natural person, or by the
interaction of automated message systems, shall not
be denied validity or enforceability on the sole ground
that no natural person reviewed or intervened in each
of the individual actions carried out by the automated
message systems or the resulting contract.
However, national electronic contracting laws that do
not contain explicit rules for electronic agents are often
broad enough to implicitly include the conclusion of
contracts through electronic agents.
(d) Incorporation by reference

Similarly, Article 15 of the Commonwealth Model
Law contains a general exclusion provision, which
would enable particular forms of contractual
arrangements to be excluded:
15. This Act does not apply to:
(a) the creation or transfer of interests in real
property;
(b) negotiable instruments;
(c) documents of title;
(d) wills and trusts created by will; and
(e) any class of documents, transactions or rules of
law excluded by regulation under this Act.
In those cases, the nature of the legal rights involved
has acted as a restraint on the liberalization from
traditional paper-based mechanisms.

In traditional contracts, the terms that comprise the
agreement between the parties are either detailed
in the body of the agreement or are implied in the
contractual relationship by law (through statute or
judicial precedent), custom and practice or the action
of the parties. In addition, the parties may simply
exchange their standard documentation, such as a
purchase order, with terms and conditions of doing
business detailed on the back of the documents (often
in small grey print!), which are never actually agreed
between the parties, although a court may be required
to decide whose terms take precedent. However,
where the parties have an ongoing trading relationship
or operate within a particular sector, the terms and
conditions of doing business are often referred to
in a document, rather than expressed stated. Such
incorporation of terms by reference is an important
commercial practice, which needs to be replicated in
an electronic environment and rendered legally valid.
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The issue was addressed in the UNICTRAL Model
Law through an amendment to the Law in 1998,
incorporated as Article 5bis:
“Information shall not be denied legal effect, validity
or enforceability solely on the grounds that it is not
contained in the data message purporting to give rise
to such legal effect, but is merely referred to in that
data message.”
However, the Convention does not replicate this
provision, but instead addresses the issue under a
general disclosure provision, discussed below.12

Form req
uirements
As noted in the introduction, legal systems abound
with terms and phrases that, while not expressly
excluding the use of electronic communications, were
clearly used in reference to physical documents and
processes, such that uncertainties exist as to whether
electronic alternatives are acceptable. Both the 1996
and 2001 Model Laws address such form requirements
in considerable detail. These are replicated, in whole or
part, in the Convention.
(a) Writing requirements
A legal system may require that certain contracts be
concluded as and be embodied in a written document
RULQDVSHFLÀFIRUPRUWKH\PD\UHTXLUHWKDWFHUWDLQ
documents used in commerce (such as an invoice) be
in writing. Such requirements may be contained in
general interpretation statutes, where for example a
“writing” is required to be “in visible form”, potentially
excluding contracts concluded through fully automated
systems. In addition, the terminology used in
legislation may create uncertainty about the validity of
an electronic writing. Under EU consumer protection
law, for example, certain information must be provided
to consumer “in writing or on another durable medium”.13
3ULQWLQJRXWDGDWDPHVVDJHDVDSDSHUGRFXPHQWPD\
or may not satisfy these writing requirements,
depending often on judicial interpretation. One
advantage of e-commerce is the use and storage of
a message in an electronic rather than a paper
medium.
In such cases, it is questionable to what extent an
HOHFWURQLF FRQWUDFW RU PHVVDJH PD\ IXOÀO WKHVH IRUP
requirements. Electronic commerce legislation will
generally address this issue, otherwise there will be
uncertainty as to whether an electronic message is valid

DQG HQIRUFHDEOH 6XFK XQFHUWDLQW\ FRXOG VLJQLÀFDQWO\
depress the use of e-commerce by commercial parties,
particularly in business transactions where substantial
amounts of money or goods are involved.
Governments have two basic options for dealing with
this issue: (i) removing the form requirement altogether
by changing the country’s otherwise applicable
substantive law (often but not exclusively the law of
contract), or (ii) adapting the form requirement to
e-commerce. One of the original reasons for these
form requirements was to prevent, with regard to
important contracts such as the sale of land, the
commission of fraud through false claims of an oral
promise. However, there may be other reasons for
a form requirement, such as to alert a party to the
OHJDO VLJQLÀFDQFH DQG UHVSRQVLELOLW\ RI  HQWHULQJ LQWR
a contract or an evidentiary function to provide for
predictability and clarity in the enforcement of an
obligation set forth in a written contract. Therefore,
a legal system may not wish to completely abrogate its
form requirements under existing law. Nonetheless,
as will be seen below, most e-commerce legislation
operates on the assumption that all form requirements
DUHFRYHUHGDQGPRGLÀHGXQOHVVRWKHUZLVHVSHFLÀHGLQ
that legislation.
The alternative is to adapt the traditional form
requirement to electronic contracts by providing a
rule that electronic contracts may, in principle, be
VXIÀFLHQW WR VDWLVI\ WKH ZULWLQJ RU IRUP UHTXLUHPHQW
7KH&RQYHQWLRQDGRSWVWKLVPRUHÁH[LEOHDOWHUQDWLYH
in Article 9(2):
Where the law requires that a communication or a
contract should be in writing, or provides consequences
for the absence of a writing, that requirement is met
by an electronic communication if the information
contained therein is accessible so as to be usable for
subsequent reference.
The key to the Convention provision is that it be
available and readable in the future. Accessibility
means that the information should be readable, either
by machine or by humans. There is no requirement
WKDW WKH LQIRUPDWLRQ EH DYDLODEOH LQGHÀQLWHO\ RU EH
unalterable; even paper can be destroyed or lost, and
its contents changed.
Again, in contrast to the 1996 Model Law, the
Convention does not provide for exclusions from this
general facilitative provision. However, a jurisdiction
may be expected to exempt contracts or documents
in legal areas where the possibility and incentive for
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fraud or abuse are so high or where legal uncertainty
would be so detrimental that there is still a need for a
paper document (for example, wills or real property
transfers).
(b) Signature or signing requirements
In addition to requiring that information be in the form
of a writing, laws and regulations may require that the
writing be “signed”. In some cases, this requirement
PD\EHH[SUHVVO\GHÀQHGHLWKHULQDSDUWLFXODUVWDWXWH
or under general interpretative legislative provisions.
Obviously, if these requirements were applied so as to
require pen and ink signatures made by hand, the effect
would be to undermine attempts to validate electronic
messages. As a result, most electronic commerce
legislation deals with the validity of electronic signatures.
Article 9(3) of the Convention provides that:
Where the law requires that a communication or a
contract should be signed by a party, or provides
consequences for the absence of a signature, that
requirement is met in relation to an electronic
communication if:
(a) A method is used to identify the party and to
indicate that party’s intention in respect of
the information contained in the electronic
communication;
and
(b) The method used is either:
(i) As reliable as appropriate for the purpose
for which the electronic communication was
generated or communicated, in the light of
all the circumstances, including any relevant
agreement; or
LL 3URYHQLQIDFWWRKDYHIXOÀOOHGWKHIXQFWLRQV
described in subparagraph (a) above, by itself
or together with further evidence.
3DUW D  RI  WKH GHÀQLWLRQ GHÀQHV WKH WUDGLWLRQDO OHJDO
IXQFWLRQV RI  D VLJQDWXUH WKDW DUH WR EH IXOÀOOHG E\
WKH HOHFWURQLF VLJQDWXUH LGHQWLÀFDWLRQ DQG YDOLGDWLQJ
the integrity of the message content. Under some
legal systems a signature also indicates the signatory’s
intention to be bound by his or her signature. This has
not been incorporated in the Convention, but has been
adopted in some national rules.
In its treatment of signatures, the Convention simply
looks at whether electronic signatures may satisfy



signature requirements in the law. The approach
H[HPSOLÀHGLVWKDWRI PLQLPDOLVPWKDWWKHOHJLVODWLRQ
is operating primarily to validate and support but
not regulate electronic commerce by providing for a
functional equivalent for paper transactions. It does not
address other aspects of signatures, for example when
a signature is “authentic” and in turn demonstrates
that the writing on which it appears is authentic. This
aspect was addressed by UNICTRAL in its Model
Law on Electronic Signatures (2001), but has not been
replicated in the Convention.
Rather than simply facilitating electronic signatures,
the 2001 Model Law imposes a certain minimum
standard upon signatures used in certain contexts.
A similar approach has been adopted under the EU
Signatures Directive. Under the Directive, differential
legal recognition is given to two categories of signature:
“electronic signatures” and “advanced electronic
signatures”. The latter category are considered to
EH PRUH VHFXUH DQG WKHUHIRUH DUH JUDQWHG EHQHÀFLDO
legal presumptions in terms of satisfying a legal
requirement for a handwritten signature and in terms
of admissibility. There is considerable controversy in
WKLVÀHOGDVWRZKHWKHUVXFKGLIIHUHQWLDOOHJDOWUHDWPHQW
RI  HOHFWURQLF VLJQDWXUHV LV EHQHÀFLDO LQ WHUPV RI 
facilitating e-commerce. Concern has been expressed
WKDW VRPH VLJQDWXUH ODZV KDYH JUDQWHG EHQHÀFLDO
legal recognition to a particular technological form
of electronic signature, namely the public-key digital
VLJQDWXUH XVLQJ D FHUWLÀFDWLRQ LQIUDVWUXFWXUH 6XFK
WHFKQRORJ\VSHFLÀFOHJLVODWLRQLVVHHQDVHQWUHQFKLQJD
technology that may be superseded in time, as a result
of which the legislation would be rendered obsolete.
However, for communications with administrations in
certain e-government contexts, such as health, those
standards may seem a necessary element for ensuring
secure transmissions.
(c) Requirements for originals
When a person opens an envelope with a paper letter
inside, unless there are extraordinary circumstances,
the letter is the one placed there by the sender. The
same may not be true with electronic communications.
When a person “sends” an electronic message, it sends
an exact duplicate of the message that was created;
the sender can then delete what was created or store
it. Every time an electronic message is sent, received,
retrieved, stored or read, it is electronically replicated.
Moreover, during the process of sending, receiving,
storing or retrieving, the message will normally be
“processed” through one or more software programs:
to be compressed, decompressed, encrypted or
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formatted in the desirable form. As a result, to
speak of an “original” electronic document is almost
nonsensical.
Consequently, any legal requirement that an “original”
be produced or retained is an insurmountable burden
on e-commerce, unless that requirement is adapted for
HOHFWURQLF PHVVDJHV  7KXV ZH ÀQG WKH IROORZLQJ LQ
Article 9(4) and (5) of the Convention:
4. Where the law requires that a communication or
a contract should be made available or retained
in its original form, or provides consequences
for the absence of an original, that requirement
is met in relation to an electronic communication
if:
(a) There exists a reliable assurance as to the
integrity of the information it contains from
WKH WLPH ZKHQ LW ZDV ÀUVW JHQHUDWHG LQ LWV
ÀQDOIRUPDVDQHOHFWURQLFFRPPXQLFDWLRQ
or otherwise; and
(b) Where it is required that the information it
contains be made available, that information
is capable of being displayed to the person
to whom it is to be made available.
5. For the purposes of paragraph 4 (a):
(a) The criteria for assessing integrity shall
be whether the information has remained
complete and unaltered, apart from the
addition of any endorsement and any
change that arises in the normal course of
communication, storage and display;
and
(b) The standard of reliability required shall
be assessed in the light of the purpose for
which the information was generated and in
the light of all the relevant circumstances.
This provision recognizes that the essence of
“originality” requirements is the integrity of the
information contained in the document, and that
the information must not be compromised. What is
“reliable” depends on all the relevant circumstances;
QRDEVROXWHGHÀQLWLRQH[LVWV7KXVLWLVSRVVLEOHWKDWD
document which has all the essential information but
has been stripped of the formatting information may
still satisfy the requirements of an original, as long as
the information is complete and unaltered.

G  'HPDWHULDOL]DWLRQRI ÀQDQFLDOLQVWUXPHQWV
When data messages are sent instead of paper
documents, the data message should be able to replicate
the legal functionality of the paper it is replacing.
Broadly speaking, such functionality can be divided
into three categories. First, paper has an information
function, conveying certain data to the recipient,
such as the description of goods. Data messages are
very good at representing every sort of information.
Second, paper has an evidential function, evidencing
the obligations of the parties and their compliance with
such obligations. In most legal systems, for example,
oral contracts are valid for many types of commercial
contracts, although their evidential value may render
such contracts unenforceable. Data messages are
generally perceived as being evidentially somewhere
between oral contracts and written documents.
A third function of paper in certain contexts is a
V\PEROLF IXQFWLRQ ȥ WKH SDSHU VRPHKRZ UHSUHVHQWV
the information which it contains. The most common
example relates to “negotiable” instruments, such as
the use of bills of lading in international trade and
VKDUH FHUWLÀFDWHV XQGHU FRPSDQ\ OHJLVODWLRQ :LWK
a negotiable instrument, the legal rights detailed
LQ WKH GRFXPHQW VXFK DV WLWOH WR VSHFLÀHG JRRGV
are transferred simply by delivery of the physical
instrument. Replacing such a symbolic function
WKURXJK GDWD PHVVDJHV LV FOHDUO\ D PRUH VLJQLÀFDQW
challenge to lawmakers and organizations wishing to
adopt e-commerce techniques. “Dematerialization”
is the term commonly used to refer to procedures
designed to replicate this symbolic function.
As a consequence of the negotiability feature,
LQVWUXPHQWVVXFKDVELOOVRI ODGLQJDQGVKDUHFHUWLÀFDWHV
have been heavily relied upon in the arrangement of
FRPPHUFLDO ÀQDQFLQJ SDUWLFXODUO\ LQ LQWHUQDWLRQDO
WUDGH %DQNV DQG ÀQDQFH KRXVHV ZLOO EH ZLOOLQJ WR
extend credit to an entity on the basis of security given
to them in the form of negotiable instruments. In
the event that the entity defaults on a transaction, the
bank has possession of certain of the entity’s assets
represented by the instruments, which it can dispose
of in order to recoup the loan. Such functionality will
need to be replicated in an e-commerce environment,
or the parties will continue to rely on the use of paper
instruments.
To replicate the function of a negotiable instrument,
any scenario of data messages will need to be able
to evidence the obligation and evidence the chain of
transfers in respect of that instrument. In a physical
environment, the parties relied on the existence of an
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original document. In an e-commerce environment,
originality has no real meaning since everything is a
copy of copy, and it therefore has to be replaced by
DVHFXUHDQGYHULÀDEOHUHFRUGRI WKHWUDQVIHUVRI GDWD
messages between various parties.
Full dematerialization, in the sense that the paper
instrument is completely replaced by an exchange of
data messages, is sometimes achieved after a period of
partial dematerialization, where the physical instrument
LVUHWDLQHGEXWLV´LPPRELOL]HGµȥWKDWLVLWGRHVQRW
move between lawful holders, but is held by a trusted
third party registry, which records any changes in
ownership which occur and delivers the instrument, if
UHTXLUHGWRWKHÀQDOKROGHU
From a legal perspective, the validity of a dematerialized
instrument may be achieved either through law reform
or through the use of contractual mechanisms to bind
the various parties involved. Law reform is clearly
the preferred route in terms of establishing legal
security and facilitating the adoption of e-commerce
techniques. In terms of international trade, national
OHJLVODWLRQ LQ PDQ\ MXULVGLFWLRQV VLPSO\ UHÁHFWV
international treaties governing such activities, such as
the Hague Convention of 1924, which use terminology
that can restrict the adoption of e-commerce
techniques.
As well as the need to reform national and international
laws, there has been a need to reform international
custom and practice in the area. Such custom and
SUDFWLFH KDYH EHHQ FRGLÀHG E\ WKH ,QWHUQDWLRQDO
Chamber of Commerce (ICC) in various documents,
such as INCOTERMS 2000 and the Uniform
&XVWRPVDQG3UDFWLFHIRU'RFXPHQWDU\&UHGLWV 8&3 
500, on which many involved in international trade
rely.14 INCOTERMS was revised in 2000 to expressly
recognize the use of data messages as replacements
for paper documents.15 7KH FXUUHQW 8&3 KDV EHHQ
VXSSOHPHQWHGE\WKHH8&3  ZKLFKLVGHVLJQHG
WRUHGHÀQHH[LVWLQJWHUPLQRORJ\VXFKDVUHIHUHQFHVWR
a document that “appears on its face” to be correct, in
order to encompass electronic alternatives.
The UNCITRAL 1996 Model Law on Electronic
Commerce expressly addresses such issues in Articles
16 and 17, providing that data messages should be
accepted as an alternative to using a paper document.
In stark contrast, however, the Convention expressly
excludes the application of its provisions to such
symbolic documents.16
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egulating the contract creation process
R
As a general proposition, most electronic commerce
legislation leaves in place underlying contract law on
such issues as contract formation, enforceability, terms
and remedies. There are a few instances, however,
where there has been supplementation of that law,
VSHFLÀFDOO\LQDUHDVZKHUHWKHUHLVDSHUFHLYHGQHHGWR
deal with unique aspects of electronic commerce.
(a) Disclosures
Article 13 of the Convention addresses the availability
of contract terms:
Nothing in this Convention affects the application
of any rule of law that may require a party that
negotiates some or all of the terms of a contract
through the exchange of electronic communications
to make available to the other party those electronic
communications which contain the contractual
terms in a particular manner, or relieves a party
from the legal consequences of its failure to do so.
Generally, contract law requires that a party has had the
opportunity to review the terms and conditions of a
contract before being bound by it. In particular, if the
parties have no prior contracting history and have no
knowledge of each other’s terms and conditions, the
issue arises as to whether the party had the opportunity
to review the terms and conditions before declaring
its consent. Otherwise, the terms and conditions may
not bind the party. This has special relevance for the
Internet, where parties often contract without having
dealt with each other previously.
There are various ways of disclosing the terms and
conditions of a contract on the Internet. In a webbased environment, for example, the supplier will
often present the customer with his standard terms of
doing business during the course of the transaction
process, obliging the customer to “click” his consent
before proceeding with the transaction. Alternatively,
the supplier may simply present a hypertext link to
the customer, where the standard terms are detailed,
and rely on implied consent from having provided the
customer with the opportunity to review such terms.
Such an approach may be vulnerable to challenge,
however, depending on the placement of the link; if
it is at the bottom of a web page, for example, the
customer will be required to take the initiative and scoll
down the page. Such transparency requirements directly
impact on the way in which websites are designed.
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(b) Error correction
Mistakes arise in all forms of human endeavour, for
example the wrong price for a product is given or the
wrong quantity is ordered. How are such errors to be
dealt with in an electronic commerce environment?
Article 14 of the Convention provides as follows:
1. Where a natural person makes an input error
in an electronic communication exchanged
with the automated message system of another
party and the automated message system does
not provide the person with an opportunity to
correct the error, that person, or the party on
whose behalf that person was acting, has the
right to withdraw the portion of the electronic
communication in which the input error was
made if:
(a) The person, or the party on whose behalf
WKDWSHUVRQZDVDFWLQJQRWLÀHVWKHRWKHUSDUW\
of the error as soon as possible after having
learned of the error and indicates that he or she
made an error in the electronic communication;
and
(b) The person, or the party on whose behalf
that person was acting, has not used or received
DQ\PDWHULDOEHQHÀWRUYDOXHIURPWKHJRRGVRU
services, if any, received from the other party.
2. Nothing in this article affects the application of
any rule of law that may govern the consequences
of any error other than as provided for in
paragraph 1.
By restricting the protection to natural persons, the
provision is primarily designed to protect the interests
of consumers in a web-based environment, rather than
B2B electronic commerce. In contrast to the 1996
Model Law,17 the Convention does not address record
retention and evidential issues; therefore, in the event
of a dispute, there may continue to be uncertainties
concerning the admissibility and probative value of the
computer-derived evidence that either party may seek
to rely upon.
(c) Dispatch and receipt of electronic messages
2QHRI WKHPRVWVLJQLÀFDQWFKDUDFWHULVWLFVRI HFRPmerce is that geographical boundaries become irrelevant: people throughout the world can communicate
quickly and easily, and many times may do so without
knowledge of the location of the other party. While
geography may be irrelevant for e-commerce, however,

geography – and particularly the place where certain acts
such as the dispatch or receipt of a communication occur – is still relevant to several legal issues in such areas
as private international law (i.e. choice of law and forum) or contract creation. Moreover, determining the
place of dispatch or receipt raises a variety of questions.
Is the message sent when the “send” button is pushed,
or is something else needed? Is a message received
when my server receives it, it is put in my mailbox, I
download it or I read it? These and similar questions
require a clear, and consistent, answer. Therefore, many
HFRPPHUFHODZVFRQWDLQSURYLVLRQVGHÀQLQJwhen and
where dispatch and receipt occur. Again, these laws are
virtually all drawn from, or similar to, Article 15 of the
UNCITRAL Model Law, which has now been redrafted in Article 10 of the Convention:
1. The time of dispatch of an electronic
communication is the time when it leaves
an information system under the control of
the originator or of the party who sent it on
behalf of the originator or, if the electronic
communication has not left an information
system under the control of the originator or of
the party who sent it on behalf of the originator,
the time when the electronic communication is
received.
2. The time of receipt of an electronic
communication is the time when it becomes
capable of being retrieved by the addressee
at an electronic address designated by the
addressee. The time of receipt of an electronic
communication at another electronic address
of the addressee is the time when it becomes
capable of being retrieved by the addressee at
that address and the addressee becomes aware
that the electronic communication has been sent
to that address. An electronic communication
is presumed to be capable of being retrieved by
the addressee when it reaches the addressee’s
electronic address.
3. An electronic communication is deemed to be
dispatched at the place where the originator
has its place of business and is deemed to be
received at the place where the addressee has its
place of business, as determined in accordance
with article 6.
4. 3DUDJUDSKRIWKLVDUWLFOHDSSOLHVQRWZLWKVWDQG
ing that the place where the information system
supporting an electronic address is located may
be different from the place where the electronic
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communication is deemed to be received under
paragraph 3 of this article.
In each case, the question of “when” something is sent
or received turns on whether the message is within
the sphere controlled by the sender or the recipient.
Thus, dispatch occurs when the message “enters an
information system outside the control” of the sender.
Similarly, where the recipient has designated a certain
information system for receipt of messages, receipt
occurs when the message enters that information
system. However, if the recipient has not designated
any such information system, no receipt occurs until
the recipient actually receives it.
7KH´ZKHUHµLVVXHLVPRUHFRPSOLFDWHG7KHGLIÀFXOW\
with “where” something occurs is that the physical
location of the parties at any relevant time (particularly
with laptop use combined with cellular or wireless
technology) may not only be constantly changing, but
may also be unknown. Thus, any relationship between
their location and the transaction may be fortuitous.
Moreover, the location of the computers or systems
processing the information may be equally irrelevant to
the transaction. As a result, a data message is deemed
dispatched at the place where the sender has its place
of business, and is deemed received at the place
where the recipient has its place of business. Both
these locations are comparatively easy to ascertain;
indeed, the Convention lays out in Article 6 rules for
determining the parties’ place of business:
1. For the purposes of this Convention, a party’s
place of business is presumed to be the location
indicated by that party, unless another party
demonstrates that the party making the
indication does not have a place of business at
that location.
2. If a party has not indicated a place of business
and has more than one place of business,
then the place of business for the purposes of
this Convention is that which has the closest
relationship to the relevant contract, having
regard to the circumstances known to or
contemplated by the parties at any time before
or at the conclusion of the contract.
3. If a natural person does not have a place of
business, reference is to be made to the person’s
habitual residence.
4. A location is not a place of business merely
because that is: (a) where equipment and
technology supporting an information system
used by a party in connection with the formation
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of a contract are located; or (b) where the
information system may be accessed by other
parties.
5. The sole fact that a party makes use of a domain
name or electronic mail address connected to a
VSHFLÀFFRXQWU\GRHVQRWFUHDWHDSUHVXPSWLRQ
that its place of business is located in that
country.

D. Concluding remarks and
policy recommendations
Electronic commerce systems generate a range of
issues in respect of the validity, enforceability and
admissibility of the data messages being exchanged.
This chapter has examined some salient aspects of
the new UN Convention designed to facilitate and
harmonize national approaches to addressing such
issues. However, the Convention cannot, and is not
intended to, address all issues raised by the development
of electronic contracting. In this regard, one should bear
in mind that electronic contracting is not an isolated
area of law; rather, it constitutes a new and exciting
opportunity to conduct business faster and in a more
FRVWHIÀFLHQW7KLVPHDQVWKDWWKHW\SHVRI LVVXHVDQG
WKHUHVROXWLRQRI WKHVHLVVXHVDUHIUDPHGVSHFLÀFDOO\E\
the existing requirements of traditional contract law.
For example, the fewer form requirements included in
traditional contract law, the less intricate the rules for
recognition of contracts in electronic format need to
be. On the other hand, if existing law has very strict
or elaborate form requirements for contracts and data
messages, the e-commerce legislation may need to be
more extensive in addressing how electronic contracts
ÀW LQWR VXFK IRUPDOL]HG V\VWHPV  7KHUHIRUH DW WKH
outset, one should look at the issues addressed in the
Convention and at other issues raised by e-commerce
in the light of existing national law.
The wide acceptance of the UNCITRAL 1996
Model Law as a basis for e-commerce legislation in
large as well as smaller countries is a testimony to its
adaptability. The Convention attempts to build on
the success of the UNCITRAL Model Law and
enhance convergence of electronic contracting laws
around the world. The countries or jurisdictions
implementing the Convention will create similar
electronic contracting legal systems. As a consequence,
businesses from one of those countries or jurisdictions
will quickly be familiar with the general rules of
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Box 8.5
UNCTAD technical assistance on the legal aspects of e-commerce
UNCTAD can assist developing countries in addressing the legal aspects of e-commerce through the activities described below.
1. Organization and delivery of a training course on the legal aspects of e-commerce
7KHREMHFWLYHLVWRSUHSDUHODZPDNHUVDQGJRYHUQPHQWRI¿FLDOVLQDOODVSHFWVWREHFRQVLGHUHGIRUWKHGUDIWLQJRIHFRPPHUFHODZV7KH
training course also targets entrepreneurs who wish to venture into e-commerce operations and who are not familiar with the legal environment for e-commerce.

Programme outline:
Module 1: Regulating e-commerce
Module 2: The legal validity of data messages
Module 3: Consumer protection and e-commerce
Module 4: Protecting intellectual property assets
Module 5: Content regulation
Module 6: Taxing e-commerce
0RGXOH3ULYDF\RQOLQH
Module 8: Securing e-commerce
2. Policy advice
v Assessing the needs for law reform

This consists in the preparation of a legal inventory of existing laws and regulations that need adaptation to accommodate e-commerce in
cooperation with relevant ministries and institutions. This review aims to identify legal obstacles and uncertainties and propose appropriate
DPHQGPHQWVLQWKHOLJKWRIWKHFXUUHQWVWDWHRIHFRPPHUFHGHYHORSPHQWRILQGLYLGXDOEHQH¿FLDU\FRXQWULHVEHDULQJLQPLQGUHJLRQDOHOHFtronic commerce laws and the broader international framework.
)HDVLELOLW\PLVVLRQVWREHQH¿FLDU\FRXQWULHVFDQEHRUJDQL]HGWRGLVFXVVDQGDVVHVVWKHQHHGVIRUHFRPPHUFHODZUHIRUPZLWKDOOUHOHYDQW
VWDNHKROGHUV$ORFDOFRXQWHUSDUWLVLGHQWL¿HGLQFRRSHUDWLRQZLWKWKHUHOHYDQWPLQLVWULHVDQGLQVRPHFDVHVZLWKORFDOODZ¿UPVLQRUGHUWR
encourage a participatory approach.
v Drafting e-commerce legislation

$QDWLRQDOVWDNHKROGHUV¶PHHWLQJFDQEHRUJDQL]HGWRGLVFXVVWKH¿QGLQJVDQGSURSRVDOVDVLGHQWL¿HGLQWKHQHHGVDVVHVVPHQWSKDVH
On the basis of the assessment of the need for law reform, a draft of e-commerce legislation is prepared in consultation with government
DXWKRULWLHV LQYROYHG LQ WKH SUHSDUDWLRQ RI HOHFWURQLF FRPPHUFH ODZV DQG WKHUH DUH FRQVXOWDWLRQV ZLWK DOO UHOHYDQW VWDNHKROGHUV IRU ¿QDO
approval.
Requesting UNCTAD’s assistance
'HYHORSLQJFRXQWULHVWKDWZRXOGOLNHWRUHFHLYHWHFKQLFDODVVLVWDQFHRQHFRPPHUFHODZUHIRUPVKRXOGVHQGDQRI¿FLDOUHTXHVWWR81&7$'¶V
6HFUHWDU\*HQHUDOE\ID[DWZLWKDFRS\WR
For further information, see also:
v KWWSUXQFWDGRUJHFRPPHUFHHFRPPHUFHBHQHFRPODZKWP
v KWWSUXQFWDGRUJWUDLQIRUWUDGHWIWSUHVHQWDWLRQHXFRXUVHVHFOHQKWP

electronic contracting in another of those countries or
jurisdictions. Such familiarity, in turn, makes it easier
for businesses to deal electronically with business
partners in other countries or jurisdictions, which,
after all, is what a large portion of e-commerce is
DERXW7KHUHVXOWFRXOGZHOOEHDVLJQLÀFDQWLQFUHDVHLQ
e-commerce, and private and government revenue, in
those countries.

Recommendations
The following highlights some policy considerations
and recommendations that policymakers in developing
countries may need to address when they consider
reviewing their legal infrastructure to ensure that
it is supportive of and conducive to the practice of
electronic commerce:
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L

L

In reviewing their legal framework,
Governments should give consideration to using
the Model Law on Electronic Commerce and
the Model Law on Electronic Signatures of the
United Nations Commission on International
Trade Law as a basis for preparing new laws
or adjusting current laws. Consideration should
also be given to the introduction of rules
to provide certainty with regard to the legal
HIIHFW RI XVLQJ VSHFLÀF WHFKQRORJLHV ZLWKLQ D
technologically neutral legal infrastructure.
To remove obstacles to the use of electronic
communications in international contracts,
including obstacles that might result from the
operation of existing international trade law
instruments, Governments should consider
becoming party to the United Nations
Convention on the Use of Electronic
Communications in International Contracts,
2005.

L

L
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Countries should ensure that national
legislation facilitates the use of out-of-court
dispute settlement schemes. In parallel, many
countries should also consider investing
more in modernizing their judicial system
by training judges, increasing the number of
judges, equipping their courts with up-to-date
infrastructures and allowing them to proceed
online if need be.
Education and awareness should be treated as a
priority by Governments and the international
community. Thus, in response to its member
States’ requests for capacity building in the area
of legal aspects of e-commerce, UNCTAD is
offering training and advisory services for the
preparation of an enabling legal and regulatory
environment for e-commerce (see box 8.5).
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Notes
1.

ISO 9735. See generally http://www.gefeg.com/jswg/.

2.

Available at http://www.unece.org/cefact/recommendations/rec31/rec31_ecetrd257e.pdf.

3.

2IÀFLDO5HFRUGVRIWKH*HQHUDO$VVHPEO\)RUWLHWK6HVVLRQ5HVROXWLRQ$

4.

2IÀFLDO5HFRUGVRIWKH*HQHUDO$VVHPEO\)LIW\ÀUVW6HVVLRQ5HVROXWLRQ$

5.

LMM(02)11 Revised. Available from www.thecommonwealth.org/.

6.

Available at http://www.uncitral.org in English, French, Arabic, Chinese, Russian and Spanish.

7. 2IÀFLDO5HFRUGVRIWKH*HQHUDO$VVHPEO\)LIW\VL[WK6HVVLRQ5HVROXWLRQ$$YDLODEOHDWKWWSZZZ
uncitral.org in English, French, Arabic, Chinese, Russian and Spanish.
8.

Directive 1999/93/EC “on a community framework for electronic signatures”, OJ L 13/12, 19.1.2000.

9. 2IÀFLDO5HFRUGVRIWKH*HQHUDO$VVHPEO\6L[WLHWK6HVVLRQ5HVROXWLRQ$$YDLODEOHDWKWWSZZZ
uncitral.org in English, French, Arabic, Chinese, Russian and Spanish.
10. See text of the Convention in http://www.uncitral.org.
11. 'LUHFWLYH(&RQ&HUWDLQ/HJDO$VSHFWVRI,QIRUPDWLRQ6RFLHW\6HUYLFHVLQ3DUWLFXODU(OHFWURQLF
Commerce, in the Internal Market (the “e-commerce Directive”). Available at http://europa.eu.int/eur-lex.
12. At 3.2.4.1.
13. Directive 1997/7/EC “on the protection of consumers in respect of distance contracts”, OJ L 144/19,
4.6.1997, at art. 5(1).
14. Available at http://www.iccwbo.org.
15. In 2000, UNCITRAL adopted a decision commending the use of Incoterms 2000 as a record of good
international commercial practice.
16. Article 2(2).
17. Articles 9 and 10.
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