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Abstract This paper employs both the descriptive and comparative approaches and
uses the definition of knowledge and knowledge indicators used in the literature to
examine the existence and development of the knowledge economy in the Arab
region. We fill the gap in the Arab literature and present a more comprehensive
analysis of the development of knowledge indicators in the Arab region. Our findings
support the first hypothesis that the knowledge economy exists in the Arab region and
coincides with substantial knowledge gap compared to other world regions. Our
results corroborate the second hypothesis concerning the variation in knowledge
indicators according to the structure of the economy in the Arab region and support
the third hypotheses concerning the poor and slow progress in the trend of the
knowledge-related indicators in the Arab region. Therefore, it is essential for the
Arab region to enhance the knowledge economy and indicators to achieve economic
development in the Arab region.
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Introduction

This paper presents an overview of knowledge economy in the Arab region and
contributes to recently published research studies that aim to improve understanding
of the development and performance of knowledge economy in the developing
countries.! This paper addresses the following questions: Does the knowledge econ-
omy exist in the Arab region? Does the economic structure affect the knowledge
indicators in the Arab region? How important is the development of knowledge
indicators in the Arab region?

We examine three hypotheses: The first hypothesis argues that the knowledge
economy exists in the Arab region but coincides with substantial knowledge
gap compared to other world regions. This hypothesis implies that the Arab
region has manifestly lagged far behind other world regions in terms of in-
dicators related to knowledge economy. We examine the second hypothesis
concerning the variation in knowledge indicators according to the structure of
the economy in the Arab region. We examine the third hypothesis concerning
the stagnation or slow development in the trend of the major knowledge
indicators in the Arab region.

We fill the gap in the Arab literature and present a more comprehensive analysis of
the incidence and development of knowledge economy in the Arab region. Different
from the conventional view in the literature and earlier studies in the Arab literature
(Nour 2011) that use the conventional classification of countries according to income
level, an interesting element in our analysis is that we use a different classification
based on the structure of the economy to examine the knowledge economy in the
Arab region. We believe that the selection of this criterion seems quite consistent with
the well-known stylized facts and widely used standard classification of Arab coun-
tries according to their reliance on natural resources. The selection of this criterion
seems sound since the knowledge economy are often linked to both the resources
directly devoted to knowledge development and also to the whole economic structure
that supports knowledge development. Moreover, we use recent and update data and
provide a more updated study compared to few earlier studies on the knowledge
economy in the Arab region (Nour 2011). We fill the gap in the Arab literature by
explaining the relationship between knowledge economy and structure of the econ-
omy in the Arab region and the observed knowledge gap in the Arab region.
Moreover, we support the efforts aim to enhance knowledge economy and institutions
necessary for building knowledge economy in the Arab region. Moreover, we

' The Arab region is composed of 22 countries, including Algeria, Bahrain, Comoros, Djibouti, Egypt,
Traq, Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya, Mauritania, Morocco, Oman Occupied Palestine
Territories, Qatar, Saudi Arabia, Somalia, Sudan, Syrian Arab Republic, Tunisia, United Arab Emirates,
and Yemen.
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investigate the recent development of knowledge indicators and knowledge economy
index in the Arab region compared to other world regions.

Regarding research method, we use the descriptive and comparative methods of
analysis. Similar to the studies in the literature, we define knowledge as decomposed
of tacit knowledge and codified knowledge. We define tacit knowledge by the
percentage share of high skilled people in total population, and we define tacit
knowledge by tacit skills, which we define by both enrollment in tertiary education
and the number of researchers or full-time equivalent researchers (FTER). We define
codified knowledge by embodied knowledge distributed in many aspects including
total spending on education and R&D. Codified knowledge is calculated as a total of
the share of public spending on education and R&D spending as percentage of GDP.
In addition, we use several variables and many other indicators in relation to the
components of knowledge, such as the number of publications and scientific and
technical journal articles, patents, and average schooling years across Arab countries.
Moreover, we use other indicators such as knowledge index (KI) and knowledge
economy index (KEI).

The rest of this paper is organized as follows: “Conceptual Framework and
Literature Review” presents the conceptual framework and literature review.
“General Socioeconomic Characteristics of the Arab Region” shows the general socio-
economic characteristics of Arab region. “The Existence of Knowledge Economy and
Development of Knowledge-Related Indicators in the Arab Region” discusses the
existence of knowledge economy in the Arab region compared to the other world
regions. “Knowledge Index and the Knowledge Economy Index” explains the major
development in knowledge economy over the period (1995-2012) in the Arab region.
Finally, “Conclusions” provides the conclusions and policy recommendations.

Conceptual Framework and Literature Review

In the recent years, the world economy is witnessing a fundamental structural change
driven by both globalization and the revolution in information and communication
technology (ICT) leading to a new economic system. The new economic system is
characterizing by increasing significance of knowledge, the rapid diffusion of ICT,
productivity growth and intensified competition and globalization trend. Hence, the
role of knowledge has intensified and attracted a great deal of interest at the
international level. More recent literature raised a debate on the interaction between
these elements and the various influences or opportunities they might create for the
new economy for both developed and developing countries.

Knowledge creation, accumulation, and acceleration intensified the pace of scientific
and technological progress and have been at the heart of economic growth literature. The
ability to invent, innovate, and create new knowledge and new ideas that are then either
embodied in machines, products, processes, and organizations, or disembodied/codified
in blueprints and operating instructions, has motivated the successful transfer of tech-
nology and enhanced economic development. The definition of knowledge in the
literature is based on the distinction between codified and tacit knowledge (Dasgupta
and David 1994) and between embodied flows of knowledge (knowledge incorporated
in to machinery and equipment)/and disembodied flows of knowledge (the use of
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knowledge transmitted through scientific and technical literature, consultancy, education
systems, movement of personnel, etc.). Often, investment in knowledge refers to public
spending on education, training, R&D, and ICT. Moreover, in analyzing knowledge as
specific input to innovative activities, economists on the one hand view knowledge as a
public good generated via R&D activities that generate spillover and thus increasing
returns (Romer 1994; Grossman and Helpman 1994). On the other hand, modern
innovation theory views knowledge creation in a much more diffuse way. For instance,
Langlois (2001) argues that: “knowledge, whether tacit or codified, is embodied in
institutions and artefacts that make its transfer possible even in the absence of any
codification.” Moreover, Smith (2002) argues that:

R&D is but one component of knowledge and innovation expenditures, and by
no means the largest. Because, R&D data tend to either overemphasize the
discovery of new scientific or technical innovations, or to exclude a wide range
of activities that involve the creation or use of new knowledge in innovation.
Thus, knowledge rests not only on discovery and R&D but also on learning,
external environment (network) of the firm, non- R&D expenditures such as
training, market research, design, trail production and tooling up and IPR costs.
In addition to capital expenditure, which is a key mode of ‘embodied’ knowl-
edge spillover from the capital good sector to using industries.

Drucker (1998) argues that “Knowledge has become the key economic resource
and the dominant—and perhaps the only—source of competitive advantage.” Powell
and Snellman (2004) define the knowledge economy as production and services
based on knowledge-intensive activities that contribute to an accelerated pace of
technical and scientific advance, as well as rapid obsolescence. The key component
of a knowledge economy is a greater reliance on intellectual capabilities than on
physical inputs or natural resources.” Moreover, David and Foray (2001) discuss
knowledge-based communities as agents of economic change. They argue that
knowledge-based activities emerge when people, supported by information and
communication technologies, interact in concreted efforts to co-produce (i.e., create
and exchange) new knowledge, new information, and communication technologies
that are intensively used to codify and transmit the new knowledge. Therefore, a
knowledge-intensive community is one wherein a large proportion of members are
involved in the production and reproduction of knowledge. David and Foray (2001)
argue that access to the knowledge economy is highly limited and that there are great
disparities between countries and social groups. According to the Organisation for
Economic Co-operation and Development (OECD) (1996), the term “knowledge-
based economy” results from a fuller recognition of the role of knowledge and
technology in economic growth. Knowledge, as embodied in human beings (as
“human capital”) and in technology, has always been central to economic develop-
ment. But only over the last few years has its relative importance been recognized,
just as that importance is growing. The OECD economies are more strongly depen-
dent on the production, distribution, and use of knowledge than ever before. The
OECD economies are increasingly based on knowledge and information.’

2 See Powell and Snellman (2004), p. 199.
3 See OECD (1996), pp. 3. 9.
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The World Bank uses KI and KEI to compare knowledge across the world countries.
According to the World Bank, the KI measures a country’s ability to generate, adopt, and
diffuse knowledge. This is an indication of overall potential of knowledge development
in a given country. Methodologically, the K1 is the simple average of the normalized key
variables in three knowledge economy pillars—education and human resources, the
innovation system, and ICT. The KEI takes into account whether the environment is
conducive for knowledge to be used effectively for economic development. It is an
aggregate index that represents the overall level of development of a country or region
toward the knowledge economy. The KEI is calculated based on the average of the
normalized performance scores of a country or region on all four pillars related to the
knowledge economy—economic incentive and institutional regime, education and
human resources, the innovation system, and ICT. The economic incentive and institu-
tional regime pillar includes tariff and nontariff barriers, regulatory quality, and rule of
law. The education and human resources pillar includes average years of schooling,
secondary enrollment, and tertiary enrollment. The innovation system pillar includes
royalty and license fee payments and receipts, patent applications granted by the US
Patent and Trademark Office, and scientific and technical journal articles. ICT pillar
includes fixed telephones, mobile, and Internet users.*’

According to the World Bank (2011):

the application of knowledge is now recognized to be one of the key sources of
growth in the global economy. The term Knowledge Economy (KE) has been
coined to reflect this increased importance of knowledge. A knowledge econ-
omy is one where organizations and people acquire, create, disseminate, and
use knowledge more effectively for greater economic and social development.
This ‘knowledge revolution” manifests itself in many different ways: there are
closer links between science and technology; innovation is more important for
economic growth and competitiveness; there is increased importance of educa-
tion and life-long learning; and more investment is undertaken in intangibles
(R&D, software and education) which is even greater than investments in fixed
capital. And of course there is the Information and Communication Technolo-
gies (ICT) explosion which brings worldwide interdependency and connectiv-
ity. Increased importance of knowledge provides great potential for countries to
strengthen their economic and social development by providing more efficient
ways of producing goods and services and delivering them more effectively and
at lower costs to a greater number of people. However, it also raises the danger
of a growing ‘knowledge divide’ [rather than just a ‘digital divide’] between
advanced countries, who are generating most of this knowledge, and develop-
ing countries, many of which are failing to tap the vast and growing stock of
knowledge because of their limited awareness, poor economic incentive re-
gimes, and weak institutions. Combined with trade policy liberalization, the
knowledge revolution is leading to greater globalization and increased interna-
tional competition, which is eroding the natural resource and low labor cost
advantage of most developing countries. To capitalize on the knowledge

“iSeerthienWorldBanksIKER2012:ttp:/siteresonices. worldbank.org/INTUNIK AM/Images/K Elindex.jpg
> For the purposes of calculating KI and KEI, each pillar is represented by three key variables, see
(www.worlbank.org):
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revolution to improve their competitiveness and welfare, developing countries
need to build on their strengths and carefully plan appropriate investments in
human capital, effective institutions, relevant technologies, and innovative and
competitive enterprises. Countries such as Korea, Ireland, Malaysia, and Chile
illustrate the rapid progress that can be made. Framework for a Knowledge-
based Economy consisting of four pillars that help countries articulate strategies
for their transition to a knowledge economy: An economic and institutional
regime that provides incentives for the efficient use of existing and new
knowledge and the flourishing of entrepreneurship. An educated and skilled
population that can create, share, and use knowledge well. An efficient inno-
vation system of firms, research centers, universities, think tanks, consultants,
and other organizations that can tap into the growing stock of global knowl-
edge, assimilate and adapt it to local needs, and create new technology. Infor-
mation and Communication Technologies (ICT) that can facilitate the effective
communication, dissemination, and processing of information. Making effec-
tive use of knowledge in any country requires developing appropriate policies,
institu6tions, investments, and coordination across the above four functional
areas.

Within this framework, the analysis of knowledge economy and their various
influences in different economic systems have been an exciting and interesting recent
research issues that received increasing interest among economists in both developed
and developing countries. Few studies in the Arab literature discuss the knowledge
economy (cf. United Nations Development Programme—Arab Human Development
Report (UNDP-AHDR) 2003, 2009; Mohammed bin Rashid Al Maktoum Founda-
tion (MBRF) and the United Nations Development Programme/Regional Bureau for
Arab States (UNDP/RBAS) 2009, 2010-2011). The lack of studies particularly
addressing the case of the Arab countries is the major motivation behind this study.
Therefore, it might be interesting in this paper to fill the gap in the literature by
addressing the status and progress of knowledge economy and knowledge-related
indicators in the Arab region compared to other world regions.

General Socioeconomic Characteristics of the Arab Region

Based on the above framework and before examining the existence and development
of knowledge economy in the Arab region, in this section it is useful to begin with the
general socioeconomic characteristics of Arab region. Table 1 shows the general
socioeconomic and development characteristics of the Arab region and world regions
as measured by (economic growth (GNI per capita), life expectancy, mean years of
schooling, literacy rate, and gross enrollment ratios. Table 1 illustrates the substantial
gap between Arab and other world regions in terms of population, standard of
economic development as measured by GDP per capita, and human development
index (HDI). In general, the Arab region is characterized by low standards of
economic development together with high population numbers. According to the

6 See the World Bank (2011).
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World Bank classification of economies, the majority of the Arab countries are
classified among medium-income economies. In addition, according to the
classification of the UNDP HDI, the average GDP per capita for the Arab
region is classified among the world medium-income group and is, on average,
lower than for those of the other world regions. Furthermore, the other HDI
components are average life expectancy, mean years of schooling, expected
years of schooling, literacy rate, and gross enrollment ratios for the Arab region
on average, lower than for those of the world countries. Moreover, the Arab
region is comparable to other developing countries and regions in terms of the
widespread and high rates of both unemployment and poverty. This general
socioeconomic development characteristic of the Arab region has serious impli-
cation on the development of knowledge economy and indicators as we explain
in the next section.

Despite the great heterogeneity in economic and development indicators/performance
across the Arab countries, it is evident that none of the Arab country presents a
sufficient, coherent, and convincing performance in terms of knowledge economy, while
the rich Arab Gulf oil economies are leading the Arab states in terms of GDP per capita,
human development indicators, spending, and diffusion of ICT. They fail to present a
coherent and convincing performance in terms of knowledge economy due to
unpredictable and volatile trend in growth rates coupled with increasing unemployment,
insignificant economic impacts of ICT,” and failure to attract FDI, to promote efficient
educational system, local technological capabilities, skills, and heavy dependence on
foreign technologies.

The Existence of Knowledge Economy and Development of Knowledge-Related
Indicators in the Arab Region

Based on the above background, this section discusses the research questions
and hypotheses concerning the existence of knowledge economy and develop-
ment of knowledge-related indicators in the Arab region. First, we discuss the
existence of knowledge economy in the Arab region; next, we investigate the
development of knowledge-related indicators in the Arab region using the
definition of tacit and codified sources of knowledge. We define tacit sources
of knowledge by tacit skills, which we define by the percentage share of high
skilled people in total population, enrollment in tertiary education, and the
number of researchers or FTER. We define codified sources of knowledge by
embodied knowledge distributed in many aspects including spending on educa-
tion and R&D that measured by the share of public spending on education and
R&D as percentage of GDP. In addition, we use other knowledge-related
indicators, such as the literacy rate, average schooling years, the number of
publications, and scientific and technical journal articles and patents across
Arab countries. Moreover, we use other indicators, particularly, the World Bank
knowledge index and knowledge economy index.

7 See Nour (2002) for evidences of insignificant/impacts of ICT in developing countries.
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Tacit Knowledge

Starting with tacit sources of knowledge, Table 1 illustrates the substantial gap
between Arab region and world regions in terms of several indicators related
to tacit knowledge such as gross enrollment ratios in primary, secondary, and
tertiary education; mean years of schooling; and literacy rate. We observe that
the literacy rates have been insufficient for the spread of knowledge within the
Arab region; for instance, Fig. 1 illustrates that despite the relative increase in
literacy rates; however, the illiterate population is accounting for 13 % of total
Arab population in 2011. The illiteracy rates for the Arab region remain higher
than the World rate, LCD’s, Asia, Latin America, and the Caribbean and seem
comparable to those of Africa and Sub-Saharan Africa. The shortage and gap
related to tacit sources of knowledge also appears in terms of the population
with at least secondary education; for instance, the share of population with at
least secondary education in total population (% ages 25 and older) represents
only 38.4 % in the Arab region, compared to 65.1 % in Europe and Central
Asia and 73.8 % in OECD; this result implies substantial gap in tacit sources
of knowledge between Arab region and developed world regions (see Fig. 2).
The shortage and gap between the Arab region and advanced world countries
in tacit sources of knowledge also appears in terms of educational attainment
levels (% of the population aged 25 and above) (2000-2007). For instance, in
the Arab region, the share of population with high education attainment
represents only 10 % of Arab population, while the majority (90 %) of Arab
population possesses either medium or low educational attainment, particularly
near to three quarter of Arab population possesses low educational attainment
(see Fig. 3). The gap in tacit sources of knowledge between the Arab and
world regions also appears in terms of tertiary education gross enrollment ratio

Literacy Rate, Youth Total (% of people ages 15-24) (2010)

European Union 100%
OECD 99%
Europe & Central Asia 99%
East Asia & Pacific 99%
Latin America & Caribbean 97%
Middle East & North Africa 91%
World 90%

Arab World
South Asia
Sub-Saharan Africa

Least developed countries

72%
72%

oL fyl_i.lsl

o 40% 50% 60% 70% 80% 90% 100%
—24). Source: Adapted from UNESCO Institute for
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Population with at least secondary education (% ages 25 and older) (2010)

World

OECD

Non-OECD

Europe and Central Asia

East Asia and the Pacific

Latin America and the Caribbean

South Asia

m Total
Arab States
m Male

Sub-Saharan Africa
Female

Least developed countries

0O 10 20 30 40 50 60 70 80 90 100
Fig. 2 Population with at least secondary education (% ages 25 and older) defined by gender. Source:
Adapted from UNDP Human Development Report 2010, pp. 160, 196

(in percent) over the period (2008-2011). For instance, in 2011, tertiary
education gross enrollment ratio (in percent) in the Arab region is only 23.11 % which

Educational attainment levels (% of the population aged 25 and

above) (2000-2007)
Canada | 23.7 381 38.2
United States | 14.8 mumgmmmmmn 36.2
Japan | 26.1 . 439 30
Sweden | 20.7 N ' S 27
Netherlands | 34.8 -~ 386 26
Korea | 36.2 T WL
Arab Region | 71.9 poigem10.2  © Medium
Qatar | 59 2040 209 High
Saudi Arabia | 65.8 192 14.9
Bahrain | 50.3 s 1.2
Kuwait | 74.4 17:378.3
Syria | 89.6 5:1%.3
Algeria | 92.1 7560.3

0% 60% 70% 80% 90%100%

ulation aged 25 and above) (2000-2007). Source:
09, pp. 199-200
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School enroliment, tertiary (% gross) (2008-2011)

World
Sub-Saharan Africa
South Asia

OECD members 6.59
Middle East & North Africa
Least developed countries
Latin America & Caribbean
European Union 61.4

Europe & Central Asia 58.33

East Asia & Pacific 28.99 2008

Arab World =201

23.11

0 10 20 30 40 50 60 70

Fig. 4 School enrollment, tertiary (% gross) over the period (2008-2011). Source: Adapted from
UNESCO Institute for Statistics (2012)

80

School enroliment, tertiary (% gross) (2000-2011)
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40
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20
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e=g==Arab World =@=East Asia & Pacific

=== Europe & Central Asia === European Union
==ie=_atin America & Caribbean =@=_east developed countries
=== Middle East & North Africa ====0QECD members
«==South Asia ==0==Sub-Saharan Africa

the period (2008-2011). Source: Adapted from
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Researchers in R&D (per million people) (2000-2009)

World 1175.778965 / 1269.502342

South Asia 110.4578695 / 128.9886085

OECD members 3253.647332 / 3352.076984

North America 4475.029883 / 4594.303087

Latin America &

Caribbean 459.9420343
2278.605363 / 2792.779247 / 2999.116726
European Union

Europe & Central 2356.820538 / 2644.476388 / 2664.14941

Asia

) - 938.1527402 / 1258.797572
East Asia & Pacific = 2000

720927 / 1817.659424 / 572.3512639

Arab World = 2005

0 1000 2000 3000 4000 5000 2009

Fig. 6 Researchers in R&D (per million people) (2000-2009). Source: Adapted from UNESCO Institute
for Statistics (2012)

falls behind the standard rates of tertiary education gross enrollment ratio (in percent) in
the OECD, European Union, Europe and Central Asia, Latin America and Caribbean,
MENA countries, World, and the East Asia and the Pacific, which account for 66.59,
61.4, 58.33, 40.54, 30.55, 29.11, and 28.99 %, respectively (see Figs. 4 and 5). This
result concerning the gap in tacit sources of knowledge that appears in terms of
tertiary education gross enrollment ratio is consistent with the earlier results in
the Arab literature that find that on average the share of gross enrollment ratio
in tertiary education; the share of tertiary students in science, math, and
engineering; school life expectancy and average skill indices measured by
Harbison—Myers index; technical enrollment index; and engineering enrollment
index for the Arab region imply that the Arab region is lacking sufficient tacit
knowledge and skills and is lagging far behind not only in advanced countries
but also in developing countries (cf. Nour 2011).® The gap in tacit knowledge

& Harbison—Myers index is the sum of secondary enrolment and tertiary enrolment times 5, both as
% of age group. Technical enrolment index is tertiary total enrolment (times 1,000) plus tertiary
enrolment in technical subjects (times 5,000), both as % of population. Engineering skills index is
the same as with the previous index, with tertiary enrolments in engineering instead of enrolment in
technical subjects.

@ Springer




882 J Knowl Econ (2015) 6:870-904

Researchers per million inhabitants (2002-2007)

North America 4483.17/ 4624.43

OECD 3121.24/ 3492.84

European Union 2473.94/ 2936.4

World 926.11/ 1080.79

Latin America and the
Caribbean

317.09/442.54

Arab States 854.87/ 373.18 m 2002

Sub-Saharan Africa 67.14/79.23

0 1000 2000 3000 4000 5000

Fig. 7 Researchers in R&D (per million inhabitants) (2002-2007). Source: Adapted from UNESCO
Institute for Statistics (2012)

between the Arab region and advanced world countries also appears from the
number of total researchers, FTER, and total researchers per million inhabitants
(see Figs. 6 and 7). These results support part of our first hypothesis that the
knowledge economy exists in the Arab region and coincides with substantial
knowledge gap compared to other world regions.

Concerning the development of knowledge indicators in the Arab region, we
find that the incidence of knowledge economy in the Arab region not only
coincides with substantial knowledge gap compared to other world regions but
also limited progress in knowledge-related indicators. The poor progress in
indicators related to tacit sources of knowledge in the Arab region appears
from the observed poor progress and increasing trend in terms of gross enroll-
ment in tertiary education over the period (2008-2011), total number of re-
searchers in R&D (per million inhabitants) over the period (2002-2007), and
the declining trend in terms of total number of researchers in R&D (per million
people) over the period (2000-2009). These results support part of our third
hypotheses concerning the poor and slow progress in the trend of the
knowledge-related indicators in the Arab region
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We find that the knowledge indicators show considerable variation across the
Arab countries based on the classification according to the structure of the
economy. For instance, the variation in tacit sources of knowledge appears in
terms of the share of population with at least secondary education in total
population that account for 38.4, 51.98, 36.73, 25.9, and 11.5 % for all Arab
states, oil economies, diversified economies, mixed oil economies, and primary
export economies, respectively. Moreover, the share of population with at least
secondary education in total population (% ages 25 and older) defined by
gender implies that the share of population with at least secondary education
in total population represents only 45 % for males and 31.8 % for females.
These results imply the existence of critical gap in tacit sources of knowledge
across the Arab countries and critical gender gap in tacit sources of knowledge
in the Arab region. Differences in tacit sources of knowledge across the Arab
countries also appear in terms of tertiary education gross enrollment ratio over
the period (2008-2011) and number of researchers in R&D (per million people)
over the period (2000-2009). For instance, tertiary education gross enrollment
ratio in 2011 accounts for 23.11, 57.65, 32.09, 23.13, and 7.32 % for all Arab
states, diversified economies, mixed oil economies, oil economies, and primary
export economies, respectively (see Figs. 8, 9, 10, and 11). These results
support the second hypothesis concerning the variation in knowledge indicators
according to the structure of the economy in the Arab region.
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School enroliment, tertiary (% gross) (2000-2011)
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Fig. 9 School enrollment, tertiary (% gross) over the period (2008-2011). Source: Adapted from
UNESCO Institute for Statistics (2012)
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Researchers in R&D (per million people) (2000-2009)
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Fig. 11 Researchers in R&D (per million people) (2000-2009). Source: Adapted from UNESCO Institute
for Statistics (2012)

Codified Knowledge

The knowledge gap also appears in many indicators related to codified sources
of knowledge which is embodied knowledge distributed in many aspects
including spending on education, and R&D can be measured by the share of
public spending on education and the share of public spending on R&D as
percentage of GDP and GERD. For instance, Fig. 12 shows that the share of
public spending on R&D as percentage of GDP for all Arab countries together
is accounting only for 0.38 of GDP, indicating that the Arab region is lagging
far behind the comparable range of the other world regions and the advanced
countries and even behind those of the developing countries. Knowledge gap
in codified sources of knowledge also appears in terms of public spending on
education, for instance, while the share of public spending on education as
percentage of government expenditure seems comparable and near to the
standard of the world region; however, the share of public spending on
education as percentage of GDP is lagging behind and near to a half the
standard of the world region. These results imply that the Arab region is
lackmg sufficient spending on indicators necessary for the promotion of
crefore shows substantial gap in terms
nly measured by the share of public
e of public spending on R&D as
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GERD as % of GDP (2002-2009)
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Fig. 12 Research and development expenditure (% of GDP) (2002-2009). Source: Adapted from
UNESCO Institute for Statistics (2012)
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Public spending on education, total (% of GDP) (2008-2009)
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Fig. 14 Public spending on education, total (% of GDP). Sources: Adapted from (a) UNESCO Institute for
Statistics (2012) and (b) UNDP Human Development Report 2011, p. 165

percentage of GDP and GERD over the period (2002-2009) (see Figs. 12, 13,
and 14). These results support part of our first hypothesis that the knowledge
economy exists in the Arab region and coincides with substantial knowledge
gap compared to other world regions.

Concerning the development of knowledge indicators in the Arab region, we
find that the incidence of knowledge economy in the Arab region not only
coincides with substantial knowledge gap compared to other world regions but
also limited progress in knowledge-related indicators. The poor progress in
indicators related to codified sources of knowledge in the Arab region appears
from the observed poor progress and increasing trend in terms of the share of
public spending on education as percentage of GDP over the period (2008—
2009), the share of public spending on R&D as percentage of GDP and GERD
over the period (2002-2009), and even the declining trend in terms of the
share of public spending on education as percentage of government expendi-
ture over the period (2006-2008) (see Figs. 12, 13, and 14). These results
support part of our third hypotheses concerning the poor and slow progress in
the trend of the knowledge-related indicators in the Arab region.

Differences in codified sources of knowledge across the Arab countries also
appear in terms of pubhc spendlng on education over the period (2006-2009)
3 e_sha R&D as percentage of GDP and GERD
nce, the share of public spending on
in 2009 accounts for 0.38, 0.66, 0.1, 0,
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Research and development expenditure (% of GDP) (2000-2009
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Fig. 15 Research and development expenditure (% of GDP) over the period (2000-2009). Source:
Adapted from UNESCO Institute for Statistics (2012)

and 0% for all Arab states, diversified economies, oil economies, mixed oil
economies, and primary export economies, respectively. The share of public
spending on education as percentage of GDP in 2009 accounts for 4.17, 6.38,
4.34, 432, and 3.59 % for all Arab states, primary export economies, mixed oil
economies, oil economies, and diversified economies, respectively. The share of
public spending on education as percentage of government expenditure in 2009
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Public spending on education, total (% of government
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Fig. 17 Public spending on education, total (% of government expenditure). Source: Adapted from
UNESCO Institute for Statistics (2012)
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accounts for 15.79, 20.27, 17.11, 15.79, and 12.7 % for all Arab states, mixed
oil economies, diversified economies, primary export economies, and oil econ-
omies, respectively (see Figs. 15, 16, 17, and 18). These results support the
second hypothesis concerning the variation in knowledge indicators according
to the structure of the economy in the Arab region.

The knowledge gap and shortage of codified sources of knowledge also
appear in terms of total spending on ICT and the diffusion of ICT defined by
the percentage of population accessing the Internet, telephone, and mobile that
account for 29.1, 9.6, and 96.9 %, respectively, that imply the gap between the
Arab region and other advanced world regions (see Figs. 19-22). This finding
is consistent with earlier findings in the Arab literature, which argue that

when we define the status of ICT spending in the Arab region represented
by both Egypt and Saudi Arabia we find them below those of the world
countries. For instance, data from WISTA (2002) show that ICT spending
and IT variables in both Egypt and Saudi Arabia are lagging far behind
the world total and especially the developed countries such as the United
States, Japan, United Kingdom and Germany. For instance, while, the total
ICT spending in Egypt and Saudi Arabia are ranged between 6,194 and
2,383, the comparable amount for the advanced countries is ranged be-
tween 812,635 and 137,726. Moreover, priority of ICT spending in the
economy of Egypt and Saudi Arabia when measured by the percentage
share of ICT spending in GDP is accounting only for 2.5 % and 3.6 %
respectively, while the comparable percentages of the advanced countries
is ranged between 9.7 % and 7.6 %. Furthermore, the amount of ICT/
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15 — -— 40
10 - =
20
5
0

2005 2006 2007 2008 2009 2010 2011 2005 2006 2007 2008 2009 2010 2011
—4—Africa —#=Arab States —#—Asia & Pacific =+—CIS Europe The Americas —+—Africa —#—Arab States —#— Asia & Pacific =»—CIS Europe The Americas

80
Individuals using the Internet( Per 100 inhabitants) (2005-2011) with a Per 100 inhabitants) (2005-201 1)
80 70

10 M—"“ 10 h—*—/
[ 0

2005 2006 2007 2008 2009 2010 2011 2005 2006 2007 2008 2009 2010 2011
e Africa =il Arab States = Asia & Pacific «=é=CIS = Europe The Americas
gions (totals and penetration rates (per 100 inhabi-
nication Union 2012. Accessed 16 January 2013




J Knowl Econ (2015) 6:870-904 891

Capita in Egypt and Saudi Arabia is accounting for 36.8 and 309.4,
whereas the comparable amount for the advanced countries is ranged
between 3,256.2 and 1,880.4. In addition, the Arab states represented by
Egypt and Saudi Arabia are lagging behind the world and the advanced
countries in terms of total personal computers installed in education,
home, business and government (cf. Nour 2002, 2010).

The incidence of knowledge gap between Arab region and world regions appears also
in terms of number of patents awarded to firms and individuals and the total number of
scientific and technical journal articles as the total numbers for some of the Arab
countries fall far below the total of the World, OECD, East Asia and the Pacific, North
America, Europe and Central Asia, European Union, Latin America and Caribbean,
South Asia, and MENA countries. The low patenting activities indicate low innovative
activities and shortage in knowledge-related indicators in the Arab countries compared
to advanced countries and developing countries. Concerning the development of
knowledge indicators in the Arab region, we find that the incidence of knowledge
economy in the Arab region not only coincides with substantial knowledge gap com-
pared to other world regions but also limited progress in knowledge-related indicators.
The poor progress in indicators related to knowledge in the Arab region appears from
low progress and increasing trend in terms of scientific and technical journal articles
over the period (2000-2009) and patents over the period (2002-2007) (see Figs. 23, 24,
and 25). Differences in knowledge-related indicators across the Arab countries also
appear in terms of the total scientific and technical journal articles over the period
(2000-2009), which is higher for the diversified economies followed by oil economies,
mixed oil economies, and primary export economies, respectively-(see Figs. 26 and 27).
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Fig. 24 Scientific and technical journal articles (2000-2009). Source: Adapted from (National Science
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Fig. 26 Scientific and technical journal articles (2000-2009). Source: Adapted from (National Science
Foundation, Science and Engineering Indicators 2012)
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Knowledge Index and the Knowledge Economy Index

The knowledge gap and shortage of knowledge also appears from the World
Bank KI and the KEI index over the period (1995-2012). The poor perfor-
mance of the Arab region in terms of KI and KEI, mainly the KI, implies the
limited ability of the Arab region to generate, adopt, and diffuse knowledge.
This is an indication of overall poor potential of knowledge development in
the Arab region. The poor KI reflects the poorness with respect to the key
variables in three knowledge economy pillars—education and human resources,
the innovation system, and ICT. The poor performance in terms of KEI implies
that the environment is not conducive for knowledge to be used effectively for
economic development and this reflects the constraint in the overall level of
development of the Arab region that hinders the movement toward the knowl-
edge economy. The KEI reflects the poor performance of the Arab region on
all four pillars related to the knowledge economy—economic incentive and
institutional regime, education and human resources, the innovation system,
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Fig. 29 The KEI in the Arab region and world regions (1995-2012). Source: Adapted from the World
Bank (2012)
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Fig. 31 The innovation index in the Arab region and world regions (1995-2012). Source: Adapted from
the World Bank (2012)
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Fig. 33 The ICT index in the Arab region and world regions (1995-2012). Source: Adapted from the
World Bank (2012)
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Figs. 35-36 The KI and KEI in the Arab region (1995-2012). Source: Adapted from the World Bank
(2012)

and ICT (see Figs. 28, 29, 30, 31, 32, 33, and 34).9 The declining trends over
the period (1995-2012) and small increasing trend over the period (2000—
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Fig. 39 The KEI in the Arab region (1995-2012). Source: Adapted from the World Bank (2012)

2012) imply poor performance of both the KEI and KI. Both the economic
incentive and institutional regime and education show small increasing trend
over the period (1995-2012). Both innovation and ICT show small decreasing
trend over the period (1995-2012), and they show declining trend over the
period (1995-2000) that turned into small increasing trend over the period
(2000-2012) (see Figs. 35-36). These results support part of our first
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Economic Incentive Regime (1995-2012)
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Fig. 41 The economy incentive regime index in the Arab region (1995-2012). Source: Adapted from the
World Bank (2012), accessed on October 10, 2012

hypothesis that the knowledge economy exists in the Arab region and co-
incides with substantial knowledge gap compared to other world regions.
These results also support part of our third hypotheses concerning the poor
and slow progress in the trend of the knowledge-related indicators in the Arab
region

Differences in knowledge-related indicators across the Arab countries also
appear in terms of KEI and KI and all four pillars related to the knowledge
economy—economic incentive and institutional regime, education and human
resources, the innovation system, and ICT—over the period (1995-2012), which
are higher for the oil economies followed by the diversified economies, mixed
oil economies, and primary export economies, respectively (see Figs. 37, 38,
39, 40, 41, 42, 43, and 44). These results support the second hypothesis
concerning the variation in knowledge indicators according to the structure of
the economy in the Arab region.
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Fig. 43 The education index in the Arab region (1995-2012). Source: Adapted from the World Bank (2012)

Therefore, our findings in this section support the first hypothesis that the
knowledge economy exists in the Arab region and coincides with substantial
knowledge gap compared to other world regions. Our results corroborate the
second hypothesis concerning the variation in knowledge indicators according
to the structure of the economy in the Arab region and support the third
hypotheses concerning the poor and slow progress in the trend of the
knowledge-related indicators in the Arab region.
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Conclusions

In this paper, we present an overview of knowledge economy in the Arab
region and contribute to recently published research studies that aim to improve
understanding of the development and performance of knowledge economy in
the developing countries. This paper addresses three following questions and
examines three hypotheses.

This paper employs both the descriptive and comparative approaches and
uses the definition of knowledge and knowledge indicators used in the literature
to examine the existence and development of the knowledge economy in the
Arab region. We fill the gap in the Arab literature and present a more
comprehensive analysis of the development of knowledge indicators in the
Arab region. Different from the conventional view in the literature that use
the conventional classification of countries according to income level, an
interesting element in our analysis is that we use a different classification by
the structure of the economy to examine the knowledge economy in the Arab
region.

Our findings in this paper support the first hypothesis that the knowledge
economy exists in the Arab region and coincides with substantial knowledge
gap compared to other world regions. Our results corroborate the second
hypothesis concerning the variation in knowledge indicators according to the
structure of the economy in the Arab region and support the third hypotheses
concerning the poor and slow progress in the trend of the knowledge-related
indicators in the Arab region.

Therefore, it is important for the Arab region to bridge the knowledge gap with
other world regions. Mainly it is important for the Arab region to improve the
investment in knowledge-related indicators, mainly tacit and codified sources of
knowledge. It is also important for the Arab region to improve KEI and KI and all
four pillars related to the knowledge economy—economic incentive and institutional
regime, education and human resources, the innovation system, and ICT.
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