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Introduction
Information and communications technology
,&7  KDV DOZD\V SOD\HG D SLYRWDO UROH LQ
VXSSRUWLQJ SURGXFWLYLW\ ZKLFK UHSUHVHQWV
the main precursor of development in the
NQRZOHGJH DJH 2YHU WLPH RZLQJ WR LWV ZLGH
reach and continuous development, the scope of
,&7KDVH[SDQGHGDQGWKHFRUUHODWLRQEHWZHHQ
ICT, innovation, and development has become
more evident. This is particularly valid for
GHYHORSLQJHFRQRPLHVZLWKKLJKYDOXHDGGHG

Technological advances in storage capacity and
processing speed have resulted in an increasing
volume of globally stored information,
HVWLPDWHG DW  ]HWWDE\WHV LQ  ZKLFK LV
IRUHFDVWWRLQFUHDVHIROGE\ This is also
attributable to the higher penetration of remote
micro-devices, hi-tech sensors, and smart
phones2ZLWKLQWHJUDWHGKLJKUHVROXWLRQFDPHUDV
DVZHOODVLQFUHDVHGDFFHVVWR,QWHUQHWVHUYLFHVDQG
mobile applications. If technology can process
DQGDQDO\VHVXFKODUJHDPRXQWVRI GDWDWKLVZLOO
open the doors to unprecedented possibilities
for more comprehensive and accurate decisionmaking concerning development challenges
IDFLQJ WKH NQRZOHGJH VRFLHW\ ,&7 RIIHUV
tremendous opportunities for reducing social
and economic inequality and supporting local
ZHDOWK FUHDWLRQ WKHUHE\ FRQWULEXWLQJ WR WKH

The increasingly central role of ICT in
GHYHORSPHQWKDVOHGWRWKHHPHUJHQFHRI DQHZ
ÀHOG RI  OLWHUDWXUH DQG LQWHUQDWLRQDO UHSRUWLQJ
that focuses on ICT use and penetration
DW WKH FRXQWU\ OHYHO ,Q SDUWLFXODU WKLV QHZ
VWUHDPH[DPLQHVQHWZRUNDQGFRPPXQLFDWLRQV
LQIUDVWUXFWXUH DQG WKH DYDLODELOLW\ RI  KDUGZDUH
VRIWZDUH DQG YDULRXV DSSOLFDWLRQV 7KH
International Telecommunication Union (ITU)
DQG WKH :RUOG (FRQRPLF )RUXP :()  ZHUH
pioneers in conducting research and reporting on
countries’ ICT use and development, informing
GHFLVLRQPDNHUVDERXWWKHEHQHÀWVRI ,&7ZKHQ
formulating and implementing development
strategies. The annual Global Information
Technology Report (GITR) may serve as a good
example of this kind of research.
Measurement processes have evolved from
merely determining the extent of ICT
absorption to assessing its direct and indirect
impacts on research and development activities,
innovation, business management, governance,
and social participation. Such measures serve to
chart the success of countries in their transition
WRNQRZOHGJHHFRQRPLHV
7KHUHLVDQHHGIRUDVSHFLÀFVHWRI ,&7LQGLFDWRUV
for the Arab countries to determine current
patterns of access, usage and absorption. Such
DUHVRXUFHZRXOGVHUYHPXOWLSOHSXUSRVHV,WZLOO
inform policymakers and governments, facilitate
VXVWDLQDEOH GHYHORSPHQW DQG HPSRZHU ERWK
LQGLYLGXDOVDQGLQVWLWXWLRQV,WZLOODOVRIDFLOLWDWH
WKH FUHDWLRQ RI  D XQLTXH DQG XQLÀHG GDWDEDVH
RI  NQRZOHGJH VRFLHW\ LQGLFDWRUV LQ WKH $UDE
countries, thereby facilitating cooperation and
LQWHJUDWLRQDFURVVYDULRXVÀHOGV
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,&7 KDV SURYLGHG VLJQLÀFDQW VRFLDO EHQHÀWV E\
improving access to basic services, contributing
WR WKH FUHDWLRQ RI QHZ MRE RSSRUWXQLWLHV DQG
IDFLOLWDWLQJDFFHVVWRÀQDQFLDOVHUYLFHVHGXFDWLRQDO
resources, and information of high social return.
,&7KDVDOVRJHQHUDWHGQHZSDWWHUQVRILQWHUDFWLYH
communication that have helped increase
SURGXFWLRQ HIÀFLHQF\ DQG ÁH[LELOLW\ VKDSLQJ
QHZ RUJDQL]DWLRQDO VWUXFWXUHV DQG RIIHULQJ
LQQRYDWLYH ZD\V RI SHUIRUPLQJ RSHUDWLRQV DQG
transactions. As such, ICT affects interactions
EHWZHHQLQGLYLGXDOVFRPSDQLHVDQGJRYHUQPHQW
organizations both locally and internationally,
and across all human activities. Direct interaction
EHWZHHQ WKH SXEOLF DQG WKH JRYHUQPHQW
has increased thanks to the development of
government e-services, contributing to increased
HIÀFLHQF\ WUDQVSDUHQF\ DQG LQFOXVLYHQHVV
LQ GHFLVLRQPDNLQJ ZKLOH DOVR LPSURYLQJ
governance and strengthening accountability.

achievement of the Sustainable Development
Goals (SDGs) adopted by the international
FRPPXQLW\LQ

Formulation process and initial
structure of the index
The key stages of the methodological approach
HPSOR\HGLQGHYHORSLQJWKH,&7,QGH[ZHUHDV
IROORZV
 5HYLHZLQJ QDWLRQDO DQG LQWHUQDWLRQDO
OLWHUDWXUHLQWKHDUHDVRI,&7NQRZOHGJHDQG


Figure 14:
The structure of the 2015 ICT Index*
ICT Index

Enabling
environment

Technological
capabilities

Infrastructure and
digital content

Affordability of
telecommunication
services

ICT usage

Education

Research and
innovation

Knowledge
economy

Knowledge for
development

Arab Knowledge Index 2016

* The names have been updated to include changes resulting from the 2016 revisions.

development – mainly studies by United Nation
agencies, the WEF and the ITU, including
FRXQWU\VSHFLÀF UHSRUWV 7KHVH HQFRPSDVV
data from standardized measurements of
information and communications indicators,
DV ZHOO DV WKHRUHWLFDO FRQFHSWV GHYHORSHG E\
international organizations and agencies to
measure performance in the information and
communications sector.
 'HYHORSLQJ D IUDPHZRUN EDVHG RQ WKH
6'*VWRDVVHVVKRZ,&7PLJKWFRQWULEXWH
WR WKHLU IXOÀOPHQW DQG WR PRQLWRULQJ WKHLU
progress.
- Adopting a consultative approach through
RQOLQH DQG IDFHWRIDFH FRQVXOWDWLRQV ZLWK
academics and ICT professionals in the
Arab region and beyond, in addition to an
online questionnaire on information and
communications variables. The consultations
and questionnaire also included experts from
local, regional and international companies,
leading information and communications
service providers – from both the private and
SXEOLFVHFWRUV²DVZHOODVXVHUVIURPYDULRXV
age groups.
Furthermore, in order to develop a more
FRPSUHKHQVLYH,&7,QGH[LWZDVDOVRQHFHVVDU\
to conduct an impact analysis for ICT variables
DFURVV WKH ÀYH UHPDLQLQJ DUHDV RI  WKH $UDE
.QRZOHGJH ,QGH[ QDPHO\ SUHXQLYHUVLW\
education, technical vocational education
and training, higher education, economy and
research, development and innovation.



ICT measures are affected by the outputs of all
stages of education, the country’s capabilities in the
areas of R&D and innovation, the regulatory and
economic environment, investment promotion,
HIÀFLHQF\ LQ WKH XVH RI FDSLWDO DQG EXVLQHVV
PDQDJHPHQW DQG WKH ÁH[LELOLW\ RI ODERXU ODZV
The ICT Index also encompasses some factors
that drive development, such as the impact of
ICT on business models, the proportion of the
ZRUNIRUFH HPSOR\HG LQ NQRZOHGJHLQWHQVLYH
activities, e-participation, and healthcare.
)LJXUH  LOOXVWUDWHV WKH FRQFHSWXDO PRGHO IRU
WKH ,&7 ,QGH[ FRQVLVWLQJ RI  WZR SLOODUV DQG
seven sub-pillars.

Revisions
Some revisions have been introduced to the
 YHUVLRQ RI  WKH ,&7 ,QGH[ DW WKH YDULDEOH
OHYHO RQO\ WR EHWWHU UHÁHFW DYDLODEOH GDWD 7KH
UHODWLYHZHLJKWVRI DOOHOHPHQWVKDYHDOVREHHQ
revisited to improve the index.
Revisions applied to the main structure
1RVWUXFWXUDOFKDQJHVZHUHPDGHDWWKHOHYHORI
the pillars and sub-pillars of the index.
Revisions applied to the variables
5HYLVLRQVWRWKHYHUVLRQRI WKH,&7,QGH[
have been introduced at the variable level.

DQG DOVR HIÀFLHQF\ RI  FRPPXQLFDWLRQ 6XFK
DQHWZRUNKDVEHFRPHWKHVWDQGDUGUHTXLUHGIRU
VHUYLQJPXOWLSOHDSSOLFDWLRQVKDYLQJEHJXQZLWK
the Global System for Mobile Communication
(GSM) technology. It later evolved through its
QG UG DQG SUHVHQW  WK *HQHUDWLRQV *
* DQG * UHVSHFWLYHO\  3UHSDUDWLRQV DUH
DOVR XQGHUZD\ IRU WKH WK *HQHUDWLRQ * 
H[SHFWHGWREHODXQFKHGE\
$QRWKHUUHYLVLRQWRWKHLQGH[ZDVWKHUHPRYDO
of the variable access to digital content in light of
WKHQRZZLGHVSUHDGXVHRI SRUWDEOHDQGPRELOH
GHYLFHV7KLVYDULDEOHLVLQGLUHFWO\UHÁHFWHGLQWKH
sub-pillar ICT usage.
For similar reasons, the variables percentage of
households with radio and percentage of households
with televisionZHUHDOVRUHPRYHGWRLQFUHDVHWKH
focus on the variables percentage of households with
computer and percentage of households with internet.
Within the enabling environment pillar, in order to
better emphasize the importance of the Patent
Cooperation Treaty (PCT), patent applications
LQ JHQHUDO ² DQG VSHFLÀFDOO\ ,&7 SDWHQW
applications – in assessing a country’s capacity
for research and innovation, the variable number

Table 4:
Changes applied to variables in the 2015 ICT Index
Variable

0RGLÀFDWLRQ

Technological capabilities pillar
Access to digital content
3URSRUWLRQRI KRXVHKROGVZLWKUDGLR
3URSRUWLRQRI KRXVHKROGVZLWKWHOHYLVLRQ
$FWLYHPRELOHEURDGEDQGVXEVFULSWLRQVSHULQKDELWDQWV
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$ QHZ YDULDEOH active mobile-broadband
subscriptions per 100 inhabitants ZDV DGGHG
WR UHÁHFW WKH VLJQLÀFDQW FKDQJHV UHODWHG
to the availability and use of broadband
FRPPXQLFDWLRQQHWZRUNVZKLFKLVDOVRUHODWHG
to the use of smart phones. The number
of smart phones in use has been increasing
QRWDEO\DQGLVH[SHFWHGWRUHDFKELOOLRQE\
 Smart phones can run a broad array of
applications that had been previously limited
to PCs and PDAs. Taking into consideration
the fact that smart phones are portable and
FRQVWDQWO\ ZLWKLQ WKH XVHU·V UHDFK VRIWZDUH
and application development companies have
shifted their focus to mobile applications,
SURYLGLQJ VPDUW SKRQH XVHUV ZLWK DFFHVV WR
DZHDOWKRI LQIRUPDWLRQDQGVHUYLFHVLQFOXGLQJ
ÀQDQFLDO DQG EDQNLQJ VHUYLFHV HGXFDWLRQDO
resources, and e-government services. This
KDV SDYHG WKH ZD\ IRU JRYHUQPHQWV WR PRYH
WRZDUG VPDUW JRYHUQDQFH LQ WKHLU EXVLQHVV
PDQDJHPHQW DFWLYLWLHV DQG LQWHUDFWLRQV ZLWK
general service providers. One of the most
important determinants for the success of
WKLV QHZ PRGHO LQ WHUPV RI  ,&7 XVH DPRQJ
individuals, businesses, and/or governments is
the availability of a broadband communication
QHWZRUNWKDWRIIHUVWKHUHTXLVLWHVSHHGTXDOLW\

Removed
Removed
Removed
Added

Enabling environment pillar
Extent of staff training
Extent of institutional level of modern technology absorption
Extent of business-to-business Internet use
Extent of individual-to-business Internet use
Establishing ICT in the future vision of the state
Level of government success in developing ICT
Number of patent applications
Extent of university staff training

Moved*
Moved*
Moved*
Moved*
Moved*
Moved*
Replaced**
Removed

7KHYDULDEOHKDVEHHQPRYHGWRDQRWKHUSLOODULQWKHLQGH[)RUPRUHLQIRUPDWLRQUHIHUWR7DEOH$LQWKH$QQH[
7KHYDULDEOHKDVEHHQUHSODFHGZLWKDQRWKHURQH)RUPRUHLQIRUPDWLRQUHIHUWR7DEOH$LQWKH$QQH[
7KHQDPHVRI WKHSLOODUVKDYHEHHQXSGDWHGWRLQFOXGHFKDQJHVUHVXOWLQJIURPWKHUHYLVLRQV



of patent applicationsZDVUHSODFHGZLWKWZRQHZ
variables: PCT patents, applications per million
population and ICT PCT patents, applications per
million population. The variable extent of university
staff training under the education VXESLOODU ZDV
also removed.
The revisions in the variables also entailed
FKDQJHVLQWKHUHODWLYHZHLJKWVZKLFKDUHGHWDLOHG
LQ7DEOH$LQWKH$QQH[
Based on the above, the revisions introduced
WR WKH  ,&7 ,QGH[ DUH VXPPDUL]HG LQ
7DEOH
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Revised Structure (2016 version)
7KH,&7,QGH[PDLQWDLQVWKHLQLWLDOJHQHUDO
VWUXFWXUH SUHVHQWHG LQ )LJXUH  QR VWUXFWXUDO
FKDQJHVZHUHLQWURGXFHGWRLWVSLOODUVDQGVXE
pillars.

Results
7KH UHVXOWV RI  WKH ,&7 ,QGH[ UHYHDO ZLGH
GLVSDULWLHV LQ WKH $UDE UHJLRQ ZLWK D JDS RI
SRLQWVEHWZHHQWKHKLJKHVW LQWKH
8QLWHG$UDE(PLUDWHV DQGORZHVWVFRUHV 
in Somalia). Only eight countries (the GCC
VWDWHV -RUGDQ DQG /HEDQRQ  VFRUHG DERYH 
7KUHHFRXQWULHVVFRUHGEHORZ )LJXUH 

A comparison of scores on both pillars of the
,&7,QGH[VKRZVWKDWRXWRI WKHHLJKWFRXQWULHV
ZLWKYDOXHVDERYHRQWKHLQGH[VHYHQFRXQWULHV
(Bahrain, Jordan, Lebanon, Oman, Qatar, Saudi
Arabia and the United Arab Emirates) achieved
DOPRVWHTXDOVFRUHVRQERWKSLOODUVZKLOH.XZDLW
VFRUHGEHORZRQWKHenabling environment pillar.
0RURFFRDQG'MLERXWLVFRUHGDERYHRQWKH
enabling environment SLOODU EXW EHORZ  RQ WKH
RYHUDOOLQGH['LVSDULW\EHWZHHQVFRUHVRQERWK
SLOODUVIRUWKHVDPHFRXQWU\UDQJHGIURPWR
SRLQWV7ZHOYHFRXQWULHVVFRUHGKLJKHURQ
the enabling environmentSLOODUZKLOHWKHRWKHUWHQ
scored higher on the technological capabilities pillar.
7KLV LQGLFDWHV D ODFN RI  FRRUGLQDWLRQ EHWZHHQ
efforts to improve the aspects represented by the
WZRSLOODUV )LJXUH ,QWKHFDVHRI FRXQWULHV
ZLWK KLJKHVW UDQNLQJV DQG DOPRVW HTXDO VFRUHV
RQERWKSLOODUVDFRUUHODWLRQFRHIÀFLHQWRI 
ZDVREVHUYHG7KLVLQGLFDWHVFRRUGLQDWHGHIIRUWV
LQERWKDUHDVZKLFKFRQWULEXWHGWRDKLJKVFRUH
on the index.
Regarding the sub-pillars of the technological
capabilitiesSLOODUUHPDUNDEOHSURJUHVVZDVQRWHG
in most Arab countries on the affordability of
telecommunication servicesVXESLOODUIROORZHGE\WKH
ICT usage sub-pillar and the infrastructure and digital
contentVXESLOODU6L[FRXQWULHV %DKUDLQ.XZDLW
Oman, Qatar, Saudi Arabia and the United Arab
(PLUDWHV VFRUHGDERYHRQWKHinfrastructure and
digital contentVXESLOODUZLWKVFRUHVUDQJLQJIURP

Figure 15:
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Results of Arab countries on the ICT Index



Figure 16:

Technological capabilities

 WR  6L[ RWKHU FRXQWULHV &RPRURV
Mauritania, Somalia, Sudan, Syria and Yemen)
VFRUHG EHORZ  RQ WKH VDPH VXESLOODU 7KH
high scores of the GCC countries come as no
surprise, given their advanced rankings globally.
%DKUDLQUDQNHGÀUVWLQHOHFWULFLW\SURGXFWLRQ N:K
capita)ZKLOH.XZDLW4DWDUDQGWKH8QLWHG$UDE
Emirates topped the list in terms of mobile–
cellular telephone subscriptions per 100 inhabitants7ZR
FRXQWULHVVFRUHGEHORZRQWKHaffordability of
telecommunication services VXESLOODU 4DWDU  
DQG6\ULD  
Regarding the ICT usage sub-pillar, the United
$UDE (PLUDWHV UDQNHG ÀUVW LQ WHUPV RI  use of
virtual social networks, business-to-consumer internet use,
ICT use for business-to-business transactions, andÀUP
level technology absorption. Qatar topped the list in
extent of staff training DQGUDQNVÀIWKJOREDOO\ 
7KH 8QLWHG $UDE (PLUDWHV UDQNV ÀUVW JOREDOO\
in terms of the importance of ICTs to government
vision of the future and the government success in ICT
promotion. Conversely, Algeria, Libya, Mauritania,
DQG<HPHQVFRUHGWKHORZHVWLQWKHDUHDVRI ,&7
use for business-to-business transactions and extent of
staff training.
A comparison of results on the sub-pillars
of the enabling environment SLOODU VKRZV VLPLODU

Enabling environment

scores by countries on the education, knowledge
economy and knowledge for development sub-pillars.
With the exception of Qatar, Saudi Arabia, and
the United Arab Emirates, all Arab countries
VFRUHG EHORZ  RQ WKH research and innovation
sub-pillar. The number of countries scoring
DERYHYDULHGIURPRQHVXESLOODUWRDQRWKHU
but almost the same group of countries
appeared at the top or bottom of the scale each
time.
7KH DERYH UHVXOWV VKRZ D ZLGH GLJLWDO JDS
EHWZHHQ WKH ÀYH *&& FRXQWULHV %DKUDLQ
.XZDLW 4DWDU 6DXGL $UDELD DQG WKH 8QLWHG
$UDE(PLUDWHV DQGWKHIRXUFRXQWULHV'MLERXWL
Libya, Mauritania and Sudan). While the
United Arab Emirates and Qatar have achieved
top global rankings, other Arab countries
remain outside the bounds of interregional
competition, and therefore need to exert
greater efforts to improve their technological
FDSDELOLWLHV LQ WKH NQRZOHGJH DJH *LYHQ WKH
SRVLWLYH UHODWLRQVKLS EHWZHHQ WKH OHYHO RI
average individual income and the strength
of ICT indices, these indices should be given
priority in future plans, and more attention
should be paid to research and innovation and
the quality of education in general.
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Results of Arab countries on the main pillars of the ICT Index



Endnotes
 :RUOG(FRQRPLF)RUXPHWDO
 ,QWKHDEVHQFHRI DQDJUHHGGHÀQLWLRQDVPDUWSKRQHLVJHQHUDOO\GHVFULEHGDVDSKRQH
ZLWKDQRSHUDWLQJV\VWHPVLPLODUWRWKDWRI DSHUVRQDOFRPSXWHUW\SLFDOO\ZLWKDSRZHUIXO
processor, a large internal memory, a touch screen, a high resolution integrated camera and
ZLWKDFFHVVWRWKH,QWHUQHWRURWKHUVLPLODUGHYLFHV

 6WDWLVWD

 :RUOG(FRQRPLF)RUXPHWDO

Ibid.


Arab Knowledge Index 2016

2



