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Chapter 1

General Introduction

Introduction

The aim of this introductory chapter is to give a brief general overview of the research prob-
lem and to briefly show the importance, relevance, objectives, questions, hypotheses and
the general structure of the thesis.

1.1 Research Problem, Importance, Relevance and Method

Economists have long recognized the essential role of technical progress in the creation,
acceleration and sustainability of economic growth and improvement of the quality of life in
any society. Both the endogenous growth theories and empirical literature acknowledge the
importance of human capital accumulation for economic growth. Endogenous growth litera-
ture also elaborates on the interaction and complementary relationship between technologi-
cal progress and human capital to create, reinforce, accelerate and sustain economic growth
(cf. Lucas, 1988; Romer, 1990). Moreover, economists also highlight the role of high levels
and quality of skills as critical factors for competitiveness associated with the rapid progress
of globalization and fast technological progress in the developed and developing countries.
Considerable debate in the literature is on the effects of human capital and the diffusion and
transfer of technology to the developing countries to accelerate the catching-up process. For
instance, the Nelson and Phelps (1966) model allows human capital levels to affect the
speed of technological catch-up and diffusion. Romer (1990) has also argued that the level
of human capital may have an influence on growth of technological innovation both directly
and through its effect on the speed of the “catch-up” process. Benhabiab and Speigel (1994)
adapted the Nelson and Phelps (1966) framework to allow for the catching-up of technology
with those of the leading countries. In their view, the level of education not only enhances
the ability of a country to develop its own technological innovations, but also its ability to
adapt and implement technologies developed elsewhere.

In this research we use the framework of and perspectives from the new growth lit-
erature to investigate the relevance and importance of skill upgrading and technological
development and the interaction between these for economic development in the Gulf coun-
tries.' The Gulf countries have strategic importance in the global economy because the re-
gion holds 40% of world oil supplies (Devlin, 1998) and, therefore, affects the trends of oil
supply and market. While oil has contributed to the enhancement of economic development
in the region, the heavy dependence on it has led to serious challenges now confronting the
Gulf countries since oil is an exhaustible resource and, because of the instability of oil

' The economies of Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates (UAE)
constitute the Gulf countries and also known as the Gulf Cooperation Council (GCC) countries.
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prices, the revenue from oil is uncertain and volatile. Moreover, both the growing employ-
ment opportunities and the increased wealth from oil encourages migration to these coun-
tries — consequently, migrants, especially unskilled workers, have dominated and caused
serious structural imbalances in the labour market in the Gulf.

The GDP of the United Arab Emirates (UAE) is still growing, but GDP per capita
is stagnant.” So far, the falling contribution of the oil sector has been compensated by other
sectors, but, in our view, the big question is whether or not this will work in the future. We
feel that may be somewhat doubtful in light of current stagnation in education, particularly
tertiary education. In addition, the high share of foreign workers indicates that the UAE is
currently an agglomeration economy. But it may lose this position and become poor if both
the oil industry and the complementary ones decline and/or if foreigners move out and there
is less work in the government sector. While it is unclear which sector can fill the gap, it is
evidently one that will need high levels of education. Therefore, it is quite essential for the
government to improve investment and enrolment in education and skill upgrading.

So, the economic growth and sustainable development strategy in the Gulf depends
on both a shift in the focus from an oil resources based economy to a technology and skill
based economy and on economic diversification. A key part of this strategy is also to shift
or to manage the economy away from dependency on the import of high skilled workers in
favour of domestic skilled workers. Overcoming these strategic problems and challenges
confronting economic development and thereby achieving long run economic growth and
sustainable development in the Gulf depends on three main strategies: economic diversifica-
tion, local technological development and self-reliance on domestic workers to restructuring
the labour market. In our opinion the success/fulfilment of these strategies is contingent
upon the development of adequate and appropriate skills, skill upgrading and efficient edu-
cational and training policies and building of local technological capabilities in the Gulf
countries.

In our view, although the development of local technologies is a costly process, it
can be funded from the oil revenues and by offering further incentives to motivate private
investment in skills, technology and technical education. Moreover, to some extent, the
Gulf countries have an option to remain importing technologies and to specialize in fields
other than producing machinery and transport equipment (SITC 7). The Gulf countries
show deficient skill and technology indicators and a substantial gap when compared to rap-
idly advanced countries. Therefore, the need for the development of local skills and build-
ing local technologies are important not only for fulfilling the above strategies, but also for
shortening the gap, building local capacity, improving productivity and competitiveness in
the international market (UAE University, 1997; El Sabaa, 1997; Alfakhry, 1999).

In our view, the implementation of these strategies is eminently impeded by the de-
ficient educational system, the large share of unskilled foreign workers and the lack of in-
centives in the Gulf countries. One should note that many previous studies in the Gulf lit-
erature have well- investigated the implications of the excessive use of uneducated foreign
workers and lack of incentives in the labour market. However, the impacts of the deficien-
cies in the educational system have not received an adequate investigation in these studies,
despite the well known stylized facts in the endogenous growth literature that highlight the

% For the empirical investigation in Chapters 5 to 8 we focus on the UAE as a case study of the Gulf coun-
tries, due to easy accessibility to data and information and facilities for the fulfilment of the fieldwork.
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essential endogenous effect of education for accumulation of human capital and economic
growth.

For that reason, our analysis in this research provides many new and interesting re-
sults. Different from other Gulf literature, we identify upskilling as a key element for the
fulfilment of the three current strategies in the Gulf. Furthermore, we provide a more com-
prehensive investigation since we discuss the skills problem from two different perspec-
tives: combining the impacts of the deficient educational system and the high incidence of
uneducated foreign workers. In addition, our analysis goes beyond the available Gulf litera-
ture and presents a more elaborate and in-depth analysis to assess skill and technological
performance in the Gulf since we use a very comprehensive set of indicators than often used
in the new growth literature. We use these indicators to analyse the causes and conse-
quences of low skills and technology levels, the link between them and the implications on
skills mismatch, and the lack of local efforts for technological development and the conse-
quent dependence on foreign technologies at both the macro and micro levels. In addition,
in light of the recent literature that highlights the role of diffused technologies, our analysis
uses a broader definition of technological change that considers the role of diffusion in fos-
tering economic growth; and we assess the role of imported technologies and skill in pro-
moting local technologies and local skills. This definition is particularly relevant for our
analysis since the Gulf countries are highly dependent on both imported technologies and
imported skilled workers to manage them. Our analysis also addresses the policy issues,
stresses the role of both public and private educational and training policies and the need for
incentives, harmony and collaboration between public-private institutions in upgrading skill
and fostering human capital accumulation in the Gulf countries. Finally, our analysis fills
the gap in the Gulf literature since we highlight the importance of knowledge and external
effects of schooling/the transfer of knowledge and we explore the factors hindering and
those contributing toward enhancing the transfer of knowledge at both the macro and micro
levels.

Moreover, our research contributes to the few recent studies in the Gulf countries
that call for upskilling and the interaction between skills and technology. We investigate the
deficiencies in the educational and training systems (UAE University, 1994; Al-Sulayti,
2002; Gray, 1999; Abdelkarim and Haan, 2002); their impacts on skills mismatch; and the
duality between public and private sectors (Gray, 1999; Khorshid, 2000; Abdelkarim and
Haan, 2002). In addition, we show the impacts on poor technological level, dependence on
foreign technologies and the impacts of technologies transfer (Elsabaa, 1997; Haan, 1999).
Our analysis presents three new and additional aspects of the duality between public and
private sectors with regard to knowledge transfer, upskilling and training policies.

To investigate the research problem we focus on the UAE as a case study of the
Gulf countries, and we use a combination of primary and secondary data covering both the
macro and micro levels and the results from the macro and firm surveys held in the UAE in
2002. In addition, the survey’s data is supported by ten face-to-face interviews with firm
managers and five interviews with the officials. The firm survey (2002) on “Technological
change and skill development in the UAE manufacturing sector” aims to assess skill and
technology indicators and the impacts of unskilled foreign workers amongst the chemical
and metal medium and large size establishments in the UAE. The macro survey (2002) on
“Skill creation, human resources development and policy intervention” was sent to policy
makers and experts in the public and university institutions to examine the causes and con-
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sequences of low skills and the deficient educational system in the UAE. We collected all
primary and secondary data personally.

1.2  Objectives, Hypotheses and Questions of the Research

Based on the above background, the central themes of this research are: the required skill
formation and upskilling of the workers, together with their interaction with technological
change; and the interaction between the deficient educational system and the excessive
share of uneducated foreign workers and their implications. First, our analysis aims to pro-
vide an empirical investigation of the causes and consequences of low skill and technology
indicators, in particular, the causes and consequences of the deficient educational system at
the macro level and the implications of the excessive use of uneducated foreign workers at
the micro level. Second, we examine the interaction between the low skill and technology
indicators, the relationships between skill, upskilling and technology indicators, skills mis-
match, the uses and impacts of ICT and differences defined by firm size (large and medium
size) and industry (chemical and metal) at the micro/firm level. Third, we analyse the im-
pacts of tacit and codified knowledge at the micro and macro levels respectively and exam-
ine the factors hindering and those contributing toward enhancing the transfer of knowl-
edge/external schooling effects at the macro and micro levels. Finally, we highlight the need
for implementation of consistent policies, increasing incentives and collaboration between
public and private educational and training institutions to enhance skill upgrading, local
technological development, economic development and transfer of knowledge.

Grounded on these objectives, our research attempts to answer three sets of questions:

1. What are the major causes and consequences of low skill and technological levels in the
Gulf countries? What are the major implications of the interaction between the deficient
educational system and the high incidence of uneducated foreign workers at the macro-
micro levels in the Gulf countries?

2. Does the external effect of schooling/transfer of knowledge occur in the Gulf countries?
If not, why does it not yet occur? What are the major factors hindering and those contribut-
ing toward enhancing the transfer of knowledge at both the macro and micro levels in the
Gulf countries?

3. What are the major policies and mechanisms for upgrading skill, reforming the educa-
tional system, enhancing the provision of training and the development of local technolo-
gies at both the macro and micro levels in the Gulf countries?

Based on the research questions and objectives, the major hypotheses to be tested in this
research are:

1. The Gulf countries need to promote local skills and local technologies in order to imple-
ment the three strategies of diversification, building local technological capacity and re-
structuring the labour market to achieve long term economic growth and sustainable eco-
nomic development.

2. In the short and medium term, the Gulf countries are unable to rely on local skills and
local technologies and will remain heavily dependent on both foreign skills and foreign
technologies.

3. The interaction between the deficient educational system and the high incidence of un-
educated foreign workers leads to low skill and technology levels and many other serious
implications.
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3.a. The deficient educational system is caused by low quality of education and leads to: (a)
poor provision of training; (b) low skill levels; (c) skills mismatch; (d) low transfer of
knowledge/external schooling effect; (e) weak technology indicators; and (f) dependence on
foreign technologies at the macro level.

3.b. The excessive share of low educated foreign workers leads to: (a) low skill levels; (b)
serious skills mismatch; (c) poor provision of training; (d) poor technology indicators; (e)
weak adaptation of imported technologies; (f) dependence on foreign technologies; and (g)
public-private duality at the micro level.

3.c. The major causes of low levels of local technology are low/a lack of R&D activities
due to a lack of skills, transfer of knowledge, networks and collaboration between universi-
ties and industry/firms.

4.a. Irrespective of the observed differences in skill levels and requirements, the high skill
requirements and the prevalent low skill levels — due to high share of unskilled foreign
workers —lead to skills mismatch, public-private duality and contribute to productivity de-
cline across private firms.

4.b. An increase in skill level—- share of high skilled in total employment and in firm size—
leads to improved relationships between actual and required education and experience and
wages.

4.c. An increase in skill level- share of high skilled in total employment and in firm size—
leads to improvements in the complementary relationships between skill, upskilling and
technology (ICT).

5. The use of ICT has positive but insignificant/inconclusive effect at the micro level/across
firms.

6. The transfer of knowledge/external schooling effects is unsuccessful at the micro and
macro levels. The major reasons behind the low transfer of knowledge/external schooling
effects are low educational qualifications, and deficient educational and training systems.
The major consequences are the lack of networks and collaboration between universities
and firms, low R&D efforts and low technology indicators.

7. Knowledge has positive impacts at the macro-micro levels; it can be enhanced by many
factors.

7.a. At the macro level codified knowledge is positively correlated with economic growth
(GDP); and tacit knowledge is positively correlated with schooling.

7.b. At the macro level codified knowledge and FTER show positive complementary rela-
tionships with each other and with technology (patents), publications and cooperation.

7.c. At the micro (firm) level tacit knowledge is positively correlated with technology (ex-
penditures on ICT), upskilling (expenditures on training), profit, productivity, output and
output diversification.

7.d. At the micro (firm) level tacit knowledge is positively correlated with market size (firm
size, capital, and investment) and firm age.

8. The Gulf countries need to enhance their public- private educational and training poli-
cies:

8.a. Skill development depends on: (a) reforming the educational system; (b) enhancing the
provision of training; (c) planning skill needs and matching educational output with market
needs; (e) enhancing the transfer of knowledge/schooling effect; and (d) incentives and
collaboration between public and private institutions.

8.b. The promotion of local technology and adoption of appropriate foreign technologies
and the interaction between both to foster economic growth in the Gulf countries depends
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on skill development. In particular, an enhancement of: (a) skill upgrading: educational and
training systems; (b) R&D activities; (c) the transfer of knowledge/schooling effects; (d)
networks systems; and (e) incentives to motivate collaboration between universities and
firms and between public and private institutions.

8.c. Both upskilling policies (educational and training policies) and transfer of knowledge
are consistent at both the macro-micro levels and across public-private sectors.

1.3  Structure of the Thesis

Considering the research problem, aims, questions and hypotheses, it is convenient in this
initial chapter to set out the structure of the thesis. This research is composed of four parts
and nine chapters structured in the following way. Part One presents the introduction and
motivation of the research and includes both Chapters 1 and 2. Chapter 1 presents an intro-
duction and briefly shows the aims, importance, relevance, hypotheses, questions and the
general structure of the research. Chapter 2 explains some stylized facts about the Gulf
countries that help to investigate more extensively the research problem along with other
strategic problems and challenges confronting economic development, the impacts of oil
and the Dutch disease in the structure of the labour markets and economies in the Gulf
countries. In addition, this chapter aims to assess and elaborate the low skill and technology
indicators and the gap in the Gulf compared to rapidly advanced countries and to show
some stylized facts that justify and highlight the need for skill upgrading and technological
development in these countries.

Part Two presents the conceptual and theoretical framework and includes Chapter
3, which defines the concepts and describes the measures of technological change and hu-
man capital (education) and briefly explains the theoretical and empirical literature on the
relationship between human capital, technological changes and economic growth. The pur-
pose of this survey is to provide a background for our study, mainly to highlight the en-
dogenous effects of technical change and human capital as confirmed in the endogenous
growth literature to motivate the empirical analysis in the next chapters.

Part Three presents the empirical application and includes Chapters 4 to7. Chapter
4 defines the methods of data collection; identifies the motives for performing the macro
and firm surveys and selection of a case study; specifies the selection of the sample and the
composition, operation, coverage, advantages and limitations of the survey’s data; and
shows the structure and design of the questionnaire. Next, Chapter 5 uses the data and re-
sults from the firm and macro surveys to examine the serious implications of the interaction
between the deficient educational system and the high incidence of unskilled foreign work-
ers. In particular, we use the results from the macro survey to show the causes of the defi-
cient educational system and consequences on low skill levels, poor provision of training,
skills mismatch and lack of/low transfer of knowledge at the macro level. In addition, we
use the results from the firm survey to illustrate the implications of the high incidence of
unskilled foreign workers on causing a low skill levels, poor provision of training, skills
mismatch, poor technology indicators and a heavy dependence on foreign technologies.
Furthermore, we investigate from the micro-macro perspectives the transfer of knowledge,
upgrading of skill and technology and their potential implications, and we also present a
more comprehensive assessment of technology and skill indicators at the micro level. Chap-
ter 6 aims to broaden our analysis in Chapter 5 by providing an in-depth analysis of skill
and technology indicators, the relationship between them, and the implications of the preva-
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lence of low-skilled foreign workers on skills mismatch and the public-private duality at the
micro level. We use the data from the firm survey (2002) to examine the relationships be-
tween skills (actual and required education and experience) and wages; between skill, up-
skilling (ICT training) and technology (ICT); and between technology (ICT) and input-
output indicators across firms. We also compare the relevance of our results to the theoreti-
cal framework in Chapter 3 and the findings concerning these relationships in the new
growth literature. Chapter 7 extends our analysis in Chapter 5 on the transfer of knowledge.
We use the data from the firm survey (2002) at the micro level and some secondary data at
the macro level to discuss the importance (impacts) of knowledge in the UAE/Gulf coun-
tries. In particular, we check the relevance of some stylized facts about the importance (im-
pacts) of knowledge at the micro-macro levels to the findings in knowledge literature.
Finally, Part Four presents the policies, recommendations and conclusions and
includes Chapters 8 and 9. Chapter 8 concludes our analysis by discussing educational poli-
cies, since our earlier analysis in Chapter 5 investigates the causes and consequences of
deficient educational and training systems, the lack of knowledge transfer and upskilling,
and the results set in Chapters 6 and 7 imply the importance of a good education. From that
perspective, therefore, Chapter 8 discusses the supply-demand sides and implications of
educational policies in the Gulf countries. In addition, we use the results from the macro
and firm surveys (2002) to examine the macro-micro views and suggestions for relevant
mechanisms and policies for skill upgrading via an enhancement of the educational system
and the provision of training and transfer of knowledge/external schooling effects at the
macro-micro levels in the UAE. Finally, Chapter 9 summarizes the major findings, com-
pares the main results with the findings in the general literature and contributions to the
Gulf literature and concludes with policy recommendations.
Scheme 1.1 summarizes the main outline of research aims, hypotheses and structure of the
chapters.
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Scheme 1.1 - Research Outline: summary of research aims, hypotheses and structure of the chapters
Research aims Research Hypotheses ‘ Research
Chapters
1 I [ Chapter 1
1. To show why the Gulf 1. The Gulf countries need to promote the local skills and local technologies in order to implement Chapter 2
countries need to promote the three strategies of diversification, building local technological capacity and restructuring the
the local skill and local labour market to achieve long term economic growth and sustainable economic development.
technologies.
2. To examine whether the 2. In the short and medium term, the Gulf countries are unable to rely on local skill and local Chapters
Gulf countries are able to technologies and will remain heavily dependent on both foreign skills and foreign technologies. 2and 5
rely on local skills and
local technologies.
3. To show deficiencies in 3. The interaction between the deficient educational system and the high incidence of uneducated Chapters
this respect. To show the foreign workers leads to low skill and technology levels and many other serious implications: 2,5,6and
causes and consequences 3.a. The deficient educational system is caused by low quality of education and leads to: (a) poor 8
behind a low level of skills provision of training; (b) low skill levels; (c) skills mismatch; (d) low transfer of knowledge/external
and technologies: causes schooling effect; (e) weak technology indicators; and (f) dependence on foreign technologies at the
and  consequences  of macro level.
deficient educational 3.b. The excessive share of low educated foreign workers leads to: (a) low skill levels; (b) serious
system and high use of skills mismatch; (c) poor provision of training; (d) poor technology indicators; (¢) weak adaptation of
unskilled foreign workers. imported technologies; (f) dependence on foreign technologies; and (g) public-private duality at the
micro level.
3.c. The major causes of low levels of local technology are low/ a lack of R&D activities due to a
lack of skills, transfer of knowledge, networks and collaboration between universities and
industry/firms.
4. To compare the 4.a. Irrespective of the observed differences in skill levels and requirements, the high skill Chapters
relationships between requirements and the prevalent low skill levels—due to high share of unskilled foreign workers- lead S, 6 based
technology, upskilling, to skills mismatch, public-private duality and contribute to productivity decline across private firms. on 3
skill and growth across 4.b. An increase in skill level- share of high skilled in total employment and in firm size leads to
firms. improved relationships between actual and required education and experience and wages.
4.c. An increase in skill level- share of high skilled in total employment and in firm size leads to
improvements in the complementary relationships between skill, upskilling and technology (ICT).
5. To examine the effect 5. The use of ICT has positive but insignificant/inconclusive effect at the micro level/across firms. Chapter 6
of ICT at the micro level/
across firms.
6. To test the incidence of 6. The transfer of knowledge/external schooling effects is unsuccessful at the micro and macro levels. Chapter 5
external schooling effect/ The major reasons behind the low transfer of knowledge/external schooling effects are low
transfer of knowledge and educational qualifications, and deficient educational and training systems. The major consequences
to show the major factors are the lack of networks and collaboration between universities and firms, low R&D efforts and low
hindering the transfer of technology indicators.
knowledge and
consequences at  both
macro and micro levels.
7. To illustrate the impacts 7. Knowledge has positive impacts at the macro-micro levels; it can be enhanced by many factors. Chapter 7
of knowledge at both the 7.a. At the macro level codified knowledge is positively correlated with economic growth (GDP); and
micro and macro levels tacit knowledge is positively correlated with schooling.
and the factors enhancing 7.b. At the macro level codified knowledge and FTER show positive complementary relationships
tacit knowledge at the with each other and with technology (patents), publications and cooperation.
micro level. 7.c. At the micro (firm) level tacit knowledge is positively correlated with technology (expenditures
on ICT), upskilling (expenditures on training), profit, productivity, output and output diversification.
7.d. At the micro (firm) level tacit knowledge is positively correlated with market size (firm size,
capital and investment) and firm age.
8. To suggest some 8. The Gulf countries need to enhance their public- private educational and training policies: Chapters
relevant mechanisms and 8.a. Skill development depends on: (a) reforming the educational system; (b) enhancing the provision 8and 9

policies for enhancing skill
development and
upgrading of local
technologies.

of training; (c) planning skill needs and matching educational output with market needs; (e)
enhancing the transfer of knowledge/schooling effect; and (d) incentives and collaboration between
public and private institutions.

8.b. The promotion of local technology and adoption of appropriate foreign technologies and the
interaction between both to foster economic growth in the Gulf countries depends on: skill
development. In particular, an enhancement of: (a) skill upgrading: educational and training systems;
(b) R&D activities; (c) the transfer of knowledge/schooling effects; (d) networks systems; and (e)
incentives to motivate collaboration between universities and firms and between public and private
institutions.

8.c. Both upskilling policies (educational and training policies) and transfer of knowledge are
consistent at both the macro-micro levels and across public-private sectors.




Chapter 2

Economic Development Challenges
in the Gulf and the Need for Skill Upgrading
and Technological Development

2.1 Introduction

In Chapter 1 we introduced the research problem, the aim of this chapter is twofold: first, to
present a background to motivate the research by explaining some stylized facts to examine
more extensively the research problem along with other strategic problems confronting
economic development in the Gulf countries. Second, to highlight the need for upskilling
and technological development in these countries.

The Gulf countries have strategic importance in the global economy because the
region holds 40% of world oil supplies (Devlin, 1998) and therefore affects the trends of oil
supply and market.” At the regional level, oil provides a significant contribution for devel-
oping the economies and social welfare in the Gulf, in particular, it leads to higher per cap-
ita income. However, the Gulf countries are now confronted with serious challenges posed
by oil being an exhaustible resource as well as the uncertain and volatile revenues from oil,
because of instability of oil prices. Hence, economic growth and sustainable development
strategy in the Gulf depends on both a shift in the focus from an oil resources based econ-
omy to a technology and skill based economy and on economic diversification. Also part of
this strategy is a shift away from the import of high skilled workers in favour of domestic
skilled workers.

Moreover, both the growing employment opportunities and the increased wealth
from oil has encouraged migration to the Gulf countries. Consequently, migrant workers
have dominated the labour market, particularly in the private sector, which leads to several
problematic features such as the low skill levels, duality due to concentration of domestic
workers in the public sector and foreign workers in the private sector and a growing unem-
ployment rate. In addition, the Gulf countries suffer from structural problem related to the
Dutch disease and lack of incentives, which has also affected the structure of labour mar-

3 Fasano and Igbal (2003) indicate that the Gulf region accounts for about 45% of the world’s proven oil
reserves and 25% of crude oil exports (Saudi Arabia is the largest oil exporter). The region possesses at
least 17% of the proven global natural gas reserves (Qatar has become the fourth-largest exporter of lique-
fied natural gas).
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ket.* Moreover, skill and technology indicators in the Gulf countries show poor perform-
ance and a substantial gap when compared to international standards. Hence, the upskilling
and technological development become imperative to overcome the strategic problems and
challenges confronting economic development in the Gulf countries.

The rest of this chapter is organized in the following way. Section 2 explains the
role of oil in the Gulf economies, discusses the strategic problems facing the labour market
in the Gulf and highlights the need for skill upgrading and technological development; Sec-
tion 3 concludes.

2.2  Economic characteristics and strategic problems for development in
the Gulf countries

Since the structure of the Gulf economies is related to oil, it will be useful to start by ex-
plaining the role of oil in creating opportunities and challenging economic development in
these countries. Next, we show the structural problems related to the labour market, skills,
technology and productivity.

2. 2. 1. 1 QOil and the opportunities for development in the Gulf countries

The Gulf countries are characterized by a small population (except Saudi Arabia) and a high
GDP per capita. According to the UNDP human development indicators the average GDP
per capita in all Gulf countries is higher than the world average. Moreover, according to the
World Bank classification of economies four of the Gulf countries are amongst the higher
income and the other two are amongst the upper medium income economies - see Table 2.1
below.

Table 2.1 - Population, GDP per-capita, real GDP growth and unemployment in the Gulf countries (1990-2002)

Country  Population GDP/capi Real GDP Growth (average annual Unemployment (in per cent

size ta (PPP  change in per cent)’ of total labour force)"

(million) *  US$)*

2002 2002 1995-2000 Average 1999 2000 2001 1990 1995 2000 2001
Bahrain 0.7 17,170 43 43 53 4.8 n/a 100 120 12.0
Kuwait 2.4 16,240 3.8 29 29 -0.6 0.5 1.5 2.1 2.3
Oman 2.8 13,340 3.6 02 5.1 7.3 n/a na n/a n/a
Qatar 0.6 19,844 9.4 53 11.6 7.2 nfa n/a n/a n/a
KSA 23.5 12,650 1.9 -0.8 49 1.2 nfa n/a n/a n/a
UAE 2.9 22,420 5.7 39 5.0 5.1 na n/a n/a n/a
Total GCC 32.9 16,944 3.3 0.3 5.1 2.5 0.5 5.8 7.1 7.2

Sources: (a) UNDP (2004) Human Development Report (2004), (b) The IMF: World Economic Outlook. Sep-
tember 2002; IMF; staff estimates. I/ Simple average: nationals only for Bahrain.

Although the GDP of the UAE is still growing — see Table 2.1 above —as is the foreign and
domestic labour force, GDP per capita remains stagnant — see Figure 2.1 below. This im-
plies that the falling contribution of the oil sector has been compensated so far by other

# “The Dutch Disease is a process in which the discovery of natural resources causes a country to experi-
ence a ‘change in the group of reference’ from one that aim at generating a trade surplus in manufacturing
to one that able to generate a trade surplus in primary commodities. The country experiencing this disease
also shows differences between employment in manufacturing. The process of de-industrialisation due to
the discovery of natural resources, mainly natural gas apparent from the case of Holland”. (cf. Palma, 2003:
21)
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sectors — see Table 2.2 below. However, the big question from Chapter 1 above is whether
or not this will work in the future. The stagnation in education, particularly in tertiary edu-
cation— see our discussion in Chapter 8 below— makes us fairly sceptical, as we argue in the
introductory chapter too. In particular, because investment in human capital is going on all
over the world, mainly because a sufficiently high quality of education is essential prerequi-
site for high value added. In addition, as we explain below, the high share of foreign work-
ers indicates that currently the UAE is an agglomeration economy. But it may lose this posi-
tion and become poor if the oil industry and the complementary ones decline and/or if for-
eigners leave the country and there is less work in the government sector. Although it is
unclear which sector could possibly fill the gap, it is clearly one that will need high levels of
education. Therefore, it is quite essential for the government to adopt measures to improve
investment and enrolment in education and to upgrade skills.

Figure 2.1 - Trend of GDP per capita in the United Arab Emirates (1973-2002) (Constant 1995 USS$)
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Source: Word Development Indicators Database

One should observe that during the past decades the increasing exploitation and develop-
ment of oil and natural gas reserves have played an important role in developing the
economies and raising government revenues, total exports, GDP and GDP per capita in the
Gulf countries.” Tables 2.2 and 2.3 show that despite the declining share of the oil sector
compared to the non-oil sector for all Gulf countries, the share of oil sector remains signifi-
cant and exceeds 30% of total GDP, 61% of total government revenues and 68% of total
exports during the period 1975-1995. 6.7

> Expect in Bahrain, which shows decreasing trends with respect to both total oil and natural gas reserves.

® The share of oil sector refers to the total share of crude oil and oil industries, including refineries, down-
stream processing and petrochemical, etc. Fasano and Igbal (2003) indicate that oil contributes about one-
third to total GDP and three-fourths to annual government revenues and exports.

7 Except in the case of Bahrain, where the share of oil in GDP declines from 26% in 1975 to 18% in 1995.
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Table 2.2 - Proven crude oil and natural gas reserves and the share of oil and non— oil sector in GDP in the Gulf
countries (1980-2002)

Country/ Crude Oil Reserves (in Million Barrels) Crude Natural Gas Reserve (in Billion
Year Cubic Meters)

1980 1990 2000 ° 2002 ° 1980* 1990 2000 ° 2002 °
Bahrain 225 100 160 *™ 160 *M 255 173 1182®M  1182W®
Kuwait 67,930 97,025 96,500 96,500 940 1,518 1,557 1,557
Oman 2,340 4,300 5,240*" 5,240°M 71 204 8072 go7°M
Qatar 3,585 2,993 13,157 15,207 2,800 4,621 14,443 25,768
KSA 168,030 260,004 262,766 262,790 3,183 5223 6,301 6,646
UAE 30,410 98,100 97,800 97,800 2,730 5,675 6,060 6,060

GCC 272,520 462,522 4702237 472297 9,979 17,414 28361 40,031
The Share of Oil and Non — Oil Sector in GDP (%)
Year 1974 1985 1990 1995 1998
Oil Sector 75.2 36.1 38.8 343 27.2
Non- Oil Sector 24.8 63.9 61.2 65.7 72.8
Note: (1) Data refers to 1998 (2) Data excludes Bahrain and Oman
Sources: (a) GOIC Industrial Data Bank (2000b) and (b) OPEC (2002).

Table 2.3 - Oil reserves, share of oil in GDP, government revenues and exports in he Gulf countries (1975-1998)

Country/  Years of Share of 0il in  Share of oil Share of 0il  Share of oil, chemical,
Year oil GDP (%)" revenues in and gas machinery, equipment and
reserves " total govern- exports in manufactured products in
ment reve- total ex- total imports (%)b
nues (%)" ports (%)*
1975 1995 1975 1995 1975 1995 1998
Bahrain 5 26 18 77 62 86 70 53.3
Kuwait 136 70 48 74 78 92 95 81
Oman 17 67 37 90 76 98 85 79
Qatar 20 68 36 89 68 96 76 86.6
KSA 82 71 38 80 71 99 95 75.7
UAE 110 68 32 85 88 96 69 86.4
GCC 61.67 61.67 3483 82.5 73.83  94.5 81.67 79.8

Sources: (a) Askari, Nowshirvani and Jaber (1997) and World Development Indicators, and (b) GOIC Industrial
Data Bank (2000b).

Moreover, the concentration of oil reserves is the motivating factor for the bulk of the in-
vestments in manufacturing and industrial activities in the Gulf countries being concen-
trated in Saudi Arabia and the UAE. For instance, Table 2.4 shows that these two countries
account for 68.3% of total number of factories, 80.4% of total capital investment and
77.1%, of total employment. Consequently, they account for 78% of total chemical, petro-
leum, coal and plastic products; 57% of total non-metallic mineral products; 76% of total
basic metallic industries and 73% of total fabricated metal products, machinery and equip-
ment industrial activities in the Gulf countries.

More recently, the cheap and abundant availability of oil and natural gas in the Gulf
region has contributed to an enhancement of the industrial and manufacturing sector; oil, in
particular, has promoted the development of the petroleum and petrochemical industries in
the Gulf countries. Tables 2.4 and 2.5 indicate that the chemical, petroleum, coal and plastic
products; the fabricated metal products, machinery and equipment; and the non-metallic
mineral products are the major manufacturing activities in the Gulf and their shares in total
number of factories are respectively 18.5%, 26.7% and 17%. In addition, the chemical,
petroleum, coal and plastic products category has the highest share among manufacturing
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industries in terms of capital investment, followed by the fabricated metal industries in
terms of the total number of factories and employment.

Table 2.4- Total number and distribution of operating establishments (factories), capital investment and employ-
ment in selected industries in the Gulf countries (1998)

Country Number of factory (%)" Total Capital Total num-
investment ber of
(million dollars)  workers
(%) (%)
All Chemical, Non- Basic Fabricated All All indus-
indus-  Petroleum, Metallic Metallic Metal Products, indus- tries (%)"
tries Coal and Mineral Indus- Machinery and tries
(%)* Plastic Products  tries Equipment (%)°  (%)*
Products (%)" (%)"
(%)"
Bahrain 393 54 58 9 81 5293 25554
(5.5) “ (5) (10) “) (6.5) (4.6)
Kuwait 720 103 181 3 200 6659 47802
(10.2) ®) (15) 3) (11 8.2) (8.6)
Oman 751 86 183 8 151 1690 31737
(10.6)  (6) (15) ) (®) 2.1) (5.7)
Qatar 382 55 96 3 67 2322 22195
(5.4) “ (®) 3) ) 2.9 )
KSA 2996 639 444 34 877 57042 282700
(42.3) (48) (36) (37 (46) (70.1) (50.5)
UAE 1846 407 261 36 520 8362 148509
26.0) 30) 21 (39) 27 (10.3) (26.6)
GCC 7088 1,344 1,223 93 1,896 81367 559352

Note: Figures between brackets represent the share in total Gulf countries.
Sources: (a) Shiha, M. (2000) P.21 and (b) GOIC Industrial Data Bank (2000b)

Table 2.5 - Total number and distribution of establishments (factories), capital investment and employment in the
manufacturing industries in the Gulf countries 1998 (defined by industrial categorization)

Industrial category Number % Total Capital % Total num- %
of fac- investment (million ber of
tory dollars) workers
31- Food, Beverages and 1048 14.8 6012 7.4 73471 13.4
Tobacco.
32- Textile, Wearing, Apparel 483 6.8 1103 1.4 56990 10.4
and Leather.
33- Wood Products Including 452 6.4 736 0.9 25587 4.7
Furniture.
34- Paper Products, Printing 455 6.4 1794 2.2 28853 5.3
and Publishing.
35- Chemical, Petroleum, Coal 1314 18.5 49605 61.0 117805 21.6
and Plastic Products.
36- Non-Metallic Mineral 1173 16.5 9.54 11.1 77645 14.2
Products
37- Basic Metallic Industries. 93 1.3 6013 7.4 18221 33
38- Fabricated Metal Products, 1891 26.7 6730 8.3 137769 25.2
Machinery and Equipment.
39- Other Manufacturing 179 2.5 321 0.4 10011 1.8
Industries
Total 7088 100 81368 100 546352 100

Sources: GOIC Industrial Data Bank (2000b: 79) and Shiha, M. (2000: 20)
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2.2. 1.2 QOil and the challenges of development in the Gulf countries
On the other hand, the heavy dependence on oil has created several serious challenges for
development in the Gulf countries. One serious challenge following the discovery of oil is
that the Gulf countries suffer from structural problems related to the Dutch Disease phe-
nomenon. For instance, the World Bank (2004) indicates that despite massive efforts to
promote industrialization in many of the MENA (including the Gulf) countries, the manu-
facturing share in employment and output was either stagnant or declining in 1970s and
1980s, a result of the Dutch Disease phenomenon.8 A general increase in expenditures and
appreciation of the real exchange rate brought about by the oil windfall resulted in a boom
in nontradables, adversely affecting the production of tradable goods (World Bank 2004:
104; Corden, 1984; Richards and Waterbury, 1998). The Dutch Disease or deindustrializa-
tion appears from the declining share of manufacturing and industry in total exports, GDP
and employment — see Figures 2.2 - 2.4 below.

In contrast to the World Bank (2004) argument presented above, a study by Goyal
(2003) provides a conflicting argument against the Dutch disease and indicates that the
UAE managed to avoid the Dutch disease. “Access to expatriate workers at internationally
competitive wages also contributed to avoiding the consequences of a “Dutch disease” usu-
ally observed in oil (or other natural resource) rich economies like the UAE. In most of
these economies, the formal or organized labor market comprises mainly national. Thus
when the world price of oil rises, the wages of these nationals increase, making the non-oil
export sector less competitive and encouraging the adoption of import substitution policies.
In contrast, the UAE economy has been able to avoid “this disease” because it faces a
highly elastic supply of foreign labor at competitive international wages and flexible con-
tracts. In fact, the exogenous decline in real and relative wages of low-skilled expatriate
workers over the 1990s contributed to boosting employment and output growth by lowering
relative labor costs. As a result, employment of low skilled workers was especially strong in
that period, as was the growth of sectors such as trade and construction that use low-skilled
workers more intensively” (cf. Goyal, 2003: 46).

8 According to the World Bank classification of world regions the Middle East and North Africa (MENA)
region is composed of fourteen countries, including Algeria, Djibouti, Egypt, Iran, Iraq, Jordan, Lebanon,
Libya, Morocco, Oman, West Bank and Gaza: Occupied Palestine Territories, Syrian Arab Republic, Tuni-
sia and Yemen.
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Figure 2.2— The share of manufacturing in total exports in the Gulf countries (1987-1998)
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Figure 2.3 — The share of manufacturing in GDP in the Gulf countries (1987-1998)
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Figure 2.4- The share of industry in total employment in the Gulf countries (1980-1999)
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Moreover, although oil has contributed to the enhancement of economic development in the
Gulf, the general instability of oil prices in the world market and the extreme dependence
on uncertain oil revenues lead to serious fluctuations and challenges confronting economic
development in the Gulf region - see Figure 2.5 below. Hence, economic diversification in
the Gulf becomes more pressing. The success of the diversification strategy is contingent
upon availability of appropriate skills and human resources development.

Figure 2.5- The trend of total GDP in the Gulf countries at current prices (1980-2002) (Million US$)
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Sources: (a) GOIC Industrial Data Bank (2000b) and (b) OPEC (2002).

Table 2.6- Exports diversification index in the Gulf countries (1980-1990)

Country Including oil Excluding oil
Mid 1980 Mid 1990 Mid 1980 Mid 1990

Bahrain n/a 0.56 n/a 0.55
Kuwait n/a 0.59 n/a 0.63
Oman 0.91 0.74 0.33 0.27
Qatar 0.71 0.64 0.41 0.34
Saudi Arabia 0.77 0.75 0.57 0.57
United Arab Emirates n/a 0.36 n/a 0.36
Average Gulf countries 0.7966 0.6066 0.43666 0.4533

Source: ERF (2002: 53).

Furthermore, other serious problems facing the Gulf economies appear from the declining
reserves of oil and natural gas. Table 2.3 above predicts that oil reserves are likely to last for
a century only for a half of the Gulf countries, namely, Saudi Arabia, Kuwait and the UAE,
whereas for the other half, Bahrain, Oman and Qatar, proven reserves are likely to be ex-
hausted within the next two decades. In order to avoid the risks of over dependence on di-
minishing oil resources, the Gulf countries are determined to decrease their dependence on
oil revenues and diversify their sources of income. A diversification strategy, mainly indus-
trial diversification, is required to shift to non-oil industries to encourage the development
of a wide range of manufacturing industries. Table 2.6 indicates that in the last decade the
extent of economic diversification — measured by exports diversification index (excluding
oil)— varies across the Gulf countries and shows only a relative success in both Oman and
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Qatar. However, in general, the average 9performance for all Gulf countries has declined
over the same period of time (ERF, 2002).

Our results presented above indicate that although the Gulf countries share many
economic characteristics, there are important differences among these countries. For in-
stance, the per capita income ranges from less than $13,000 in Saudi Arabia to $22,420 in
the United Arab Emirates. The structure and composition of the economy and the degree of
diversification also vary across the Gulf countries. For instance, the weight of the manufac-
turing sector has been growing very rapidly in Saudi Arabia, as with the trade and related
activities sector in the United Arab Emirates, the banking and insurance sector in Bahrain,
the natural gas sector in Qatar, and natural gas resources and tourism in Oman (cf. Fasano
and Igbal, 2003). Differences also remain in the degree of industrialization and the role of
manufacturing sector. For instance, Figures 2.2-2.4 above indicate that Bahrain seems to be
different from the other Gulf countries in terms of the share of industry in total employment
(1980-1999) and the share of manufacturing sector in total exports and in GDP (1987-
1998). Bahrain seems to have opted to invest more in manufacturing to diversify the econ-
omy, probably because of the more sound institutional settings and policies that were
adopted to increase industrialization, Bahrain being compelled to act by the fast depletion of
its oil resources as compared to the other Gulf countries.

2.2.2. Structural problems of the labour market in the Gulf countries

In addition to the challenges associated with the heavy dependence on oil, the structure of
the labour markets in the Gulf countries shares several problematic features. One serious
structural problem related to oil, and probably also to the Dutch disease, is the minor share
of the manufacturing sector in total employment as the majority of the economically active
population is employed by the services sectors. For instance, Figure 2.6 below illustrates
that the services, construction, sales and trade sectors employ 73% of total economically
active population, the government and social services sector alone accounts for 40.9%,
while the manufacturing sector absorbs only 9.1% of the total economically active popula-
tion.

? The exports diversification index is a measure of products diversification -it assigns a value of zero to the
most diversified economies and a value of one to the least. It aims to widen the range of the exports prod-
ucts, to expand exports base and reduce the concentration in a few commodities such as agricultural or raw
materials and minerals. For the Gulf countries, the exports diversification index especially defines the
move away from primary exports or the dependency on oil exports (ERF, 2002: 53).
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Figure 2.6 - The share of economically active population in economic activities in the Gulf countries 1998

Agriculture, Live Stock and
Fishing
6.7%

Mining and quarrying
1%

Manufacturing

o
Government and Social 9.1%

Services
40.9%

Electricity and Water
0.9%

Construction
16.3%

Finance, Insurance and Real
Estate
4.6%
Wholesale, Retail Trade,
Restaurant and Hotel
15.8%

Transport, Storage and
Communication
4.7%

Source: GOIC Industrial Data Bank (2000b).

Moreover, the labour market in the Gulf countries is characterized by serious structural
imbalances due to the minor and declining share of nationals workers in the total labour
force when compared to foreign workers — see Table 2.7 below.'” Several studies
(cf. Issawi, 1982; Serageldin et al., 1983; Haan, 1999; Gray, 1999) interpret the imbalanced
structure in both population and labour market as consequences of the low density of popu-
lation, shortage of domestic workers, the influx of migrants and a heavy dependence on
foreign workers. The migration to the Gulf countries during the last three decades was en-
couraged in response to the increasing demand for workers to support development projects
established following the increasing wealth from oil revenues in the Gulf. The major impli-
cation of the dominance of foreign workers in the labour market is the increasing competi-
tion for employment opportunities available for national workers, particularly in the private
sector of the economy in the Gulf countries. For instance, despite the high share of private
sector workers in total employment in both Kuwait (70%) and the UAE (83%), the share of
national workers in the private sector does not exceed 2% (Khorshid, 2000: 6, 3)).11

' During 1975- 1995, the percentage of national to total manpower has decreased in all Gulf countries
except in Bahrain. “Available data indicate that the number of expatriate workers is about 7.8 million in
1999, of whom 3.5 million are Arabs (or about 45 percent) and 4.3 million are Asians. The former group is
dominated by workers from Egypt and, to a lesser extent, Palestine and Sudan. The latter group is made up
primarily of workers from India and Pakistan and to a much lesser extent, Iran.” ERF (2000: Chapter 5).

" See Khorshid (1997, 2000) Gray (1999), Haan (1999) and Cohen (2000) respectively. Gray (1999) finds
that the UAE is more dependent on non-national workers than its neighbours, particularly in the private
sector. Private sector employers in the UAE are distinctive in their dependence on importing ready-made
skills, rather than investing in training nationals in the requisite skills, the sector is currently staffed almost
entirely by expatriate workers, with nationals comprising only 2% of its workforce (Gray, 1999: 5). The
UAE Population Census data (1995) indicates that the non-national constitutes about 75.6% of total popu-
lation and 90.9% of total work force.
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Table 2.7 - The share of national and foreign labour in total labour force in the Gulf countries (1975— 1995)

Country/  Share of foreign labour in total  Share of national Annual Annual
Year labour force (%) * labour in total labour Growth rate Growth rate
force (%)b of national of foreign

labour (%) b labour (%) K
1975 1980 1985 1990 1975 1985 1995 1975-  1985- 1975- 1985-
1985 1995 1985 1995

Bahrain 80.3 59.3 67.7 75.0 18.2 42.1 40 6.6 2.4 11 2.9
Kuwait 69.8 78.1 81.1 82.0 18.2 14.3 16.6 5.6 6.2 8.2 4.6
Oman 45.5 40.0 56.6 75.4 68.9 48.2 35.8 1.4 3 5.1 6.2
Qatar 85.5 81.6 75.5 81.0 17 23.5 17.9 7.3 52 3.8 8.1
KSA 25.2 58.3 64.2 78.6 74.8 37.5 36.5 1.2 1.4 8.5 4
UAE 81.4 89.7 87.6 83.5 16 12.4 11.6 3.9 5.5 6.5 6.2
Weighted  64.6 67.8 72.1 79.3 61 332 26.4 1.7 2.1 8 4.5
Average

Gulf

Notes: (*) Data for Bahrain is in respect of census years 1971,1981,1985 (estimate) and 1991.
Sources: (a) Figures through 1990 are from Gameldin (1994). (b) Girgis (2000)

In addition, the heavy and increasing dependence on foreign workers, especially in the pri-
vate sector, result in contrasting implications: on the one hand, the high skilled foreign
workers have positive impacts on enhancing productivity and output in the private sector.
On the other hand, one major drawback related to the heavy dependence on foreign workers
is the leakage of foreign remittances away from the Gulf countries, which results in a drain
on the current account balance and GNP. For example, in 1990 the remittances from the
foreign workers accounted for 20% to 66% of the total import bills of the Gulf countries
(Girgis, 2000; Datta et al., 2000: 5). In addition, the excessive use of unskilled foreign
workers leads to low skill levels and contributes to declining productivity of labour, as we
will explain below and in Chapters 5 and 6.

Moreover, another common characteristic challenging the labour market in each of
the Gulf countries is the dualistic feature that appears from the concentration of domestic
workers in the public sector and foreign workers in the private sector. A fact that has been
well documented in the Gulf literature is that the national workers lack incentives to work in
the private sector and prefer to work in the public sector because the public sector offers
higher salaries, subsidies, shorter working hours and other benefits. For instance, Gray
(1999) finds that in the UAE, the private sector prefers to employ foreign workers, because
they are more productive, less expensive and accept flexible employment contracts. In con-
trast, the national workers are considered less productive, more expensive and do not pos-
sess the prerequisite skills. Both subsidy and wage premiums offered to domestic workers
lead to considerable variations in the distribution of average wages between domestic and
foreign workers. Further evidence of the dualistic nature and differences in wage premiums
and average working hours for both domestic and foreign workers in Kuwait appears from
the results of Wadi’s study (2001). These results imply the duality and inequality character-
izing the distribution of average wages in the Gulf countries.

Furthermore, Table 2.1 above indicates that the average rate of unemployment
increased rapidly from 0.5 in 1990 to 7.2 per cent in 2001. “The labour markets in the Gulf
countries are experiencing serious growing trend of both structural and cyclical unemploy-
ment. The incidence of structural unemployment is related to discrepancy between the de-
mand for and the supply of workers due to changes in the structure of the economy and the
mismatch in both skills and wages premium for national workers. The major interpretation
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is related to the failure of the demand to respond to the recent increase in the supply of new
national job seekers, (majority of whom do not posses the skill much in demand by private
sector)” (ERF, 2000; Girgis, 2000; Khorshid, 2000). “The rapid increase in domestic work
force of the Gulf nationals is attributed to the rapid growth in the domestic population, ris-
ing participation rates of female workers and projected increase in the share of the economi-
cally active population. For instance, during the period (1985-1995), the supply of national
manpower in Kuwait, Qatar and the UAE grew by 6.2%, 5.2% and 5% respectively, while,
the average growth rate of the national job seekers increased from 1.7% during the period
(1975 — 1985) to 2.1% during the period (1985 — 1995)” (Khorshid, 2000: 3, 6). Moreover,
“the Gulf countries suffer from cyclical unemployment that attributed to economic slow-
down caused mainly by the instability of the oil prices and revenues. That leads to decline
in government spending and had caused serious reduction in the demand for workers and
growth rate of employment, particularly in the public sector. The failure of the private sec-
tor to fill the gap, due to preference for hiring foreign rather than national workers in the
sector created an open unemployment phenomenon especially among the national workers
in the Gulf countries” (ERF, 2000: 118; Girgis, 2000; Khorshid, 2000: 3, 5).

Therefore, the Gulf countries need to restructure the labour market, to create more
jobs to absorb the growing supply of workers, especially skilled national workers, reduce
the unemployment rate and dependence on foreign workers. To that end, more attention
needs to be paid to enhancing investment and incentives for public and private sector educa-
tion and training, mainly tertiary and technical education, and training to promote adequate
and appropriate local skills.

2.2.3 The low skill levels in the Gulf countries

Further to the challenges associated with the extreme dependence on oil and structure of
labour market, other serious problem for economic development in the Gulf countries is the
low skill levels or educational qualifications of both domestic and foreign population.'? As
we will explain below and in the Chapters 5 and 8, the low skill levels that appear from
several indicators at both macro and micro levels can be attributed to both the deficient
educational system and the excess supply of unskilled foreign workers in the Gulf countries.
For instance, 67% of the UAE foreign population have educational qualifications below
secondary schooling, 68% and 72% of Kuwait foreign workers were either unskilled or low
skilled in 1989 and 1999 respectively (cf. UAE, 1998; 1999; Al-Tony, 2002). At the macro
level, Table 2.8 indicates that the low skill levels in the Gulf when compared to World ad-
vanced countries are evident from several indicators, including the Harbison Myers Index,
the technical enrolment index, the engineering index, the share of tertiary students in sci-
ence, math and engineering, gross enrolment at tertiary education and school life expec-
tancy.13 Skill indicators vary enormously across the Gulf countries, for instance, skill indi-

12 Similar to other developing countries, the Gulf countries have low skill levels. The more specific feature
of the Gulf countries is the low skill levels in a majority of foreign workers.

3 We use many indicators to measure skill levels. For instance, the Harbison Myers Index is sum of secon-
dary enrolment and tertiary enrolment times 5, both as % of age group. Technical enrolment index is terti-
ary total enrolment (times 1000) plus tertiary enrolment in technical subjects (times 5000), both as % of
population, Engineering skills index is the same as previous index, with tertiary enrolment in engineering
instead of enrolment in technical subjects (Lall, 1999: 52). In addition, we use school life expectancy as
another measure of skill; according to the UNESCO technical specifications, school life expectancy is one
indicator on access to schooling, and is defined as “the total number of years of schooling which a child of
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ces and gross enrolment ratios in Kuwait and Saudi Arabia are higher than the UAE, while
the opposite is true with respect to the share of tertiary students in science, math and engi-
neering. In addition, school life expectancy is higher in Bahrain and Qatar compared to the
UAE, Saudi Arabia and Kuwait.

Table 2.8 — Skill indicators in the Gulf countries compared to World countries (1992— 2000)

Country SKill indices (1995)* Gross en- Share tertiary  School life
rolment students in expectancy
ratio (%) at science, math
tertiary and engineer-
education ing

Harbison  Technical  Engineering  1998- 1994-1997° 1992 2000°
Myers enrolment  enrolment 2002/2003 ¢
Index” index” index*

Bahrain n/a n/a n/a 21 n/a 13.5 13.0

Kuwait 19.10 36.49 30.57 21 23 7.0 8.7

Oman 8.95 5.35 4.44 7 30 n/a 8.7

Qatar n/a n/a n/a 23 n/a 11.8 13.1

KSA 13.45 18.96 14.42 22 18 8.5 n/a

UAE 12.20 7.51 5.70 10 27 10.6 10.7

Average Gulf  13.425 17.0775 13.7825 17.33 24.5 10.3 10.8

Norway 38.85 73.52 60.25 74 18 n/a 17

Sweden 34.45 64.50 49.94 62.3 31 13.7 16

USA 50.25 88.10 68.98 81 n/a 16.0 15

UK 37.55 68.69 49.83 64 29 15.7 16

Japan 30.05 63.54 63.54 49 23 133 14

Korea 36.10 132.06 113.83 85 34 13.5 15

Singapore 23.05 48.81 44.76 n/a n/a n/a n/a

Mexico 12.95 37.53 31.83 21 31 n/a 12

Brazil 10.15 19.87 15.50 18 22 10.7 15

Sources: (a) Lall (1999) (b) UNDP (2002), Human Development Report (2002). (c) UNESCO (1996), (d)
UNESCO - UIS (2003): www.unesco.org and (¢) UNESCO- UIS (2004d) Educational statistics (1998-
2002/2003): most recent data on gross enrolment in tertiary education.

Moreover, Figure 2.7 illustrates the low skill levels — measured by occupational classifica-
tion — as the share of white collar/high skilled class accounts for only 16.4% of total Gulf
population, compared to 83.6% for blue collar/low skilled class. The occupational classifi-
cation indicates the low share of skilled foreign and national workers; Khorshid (2000)
finds that in both the UAE and Kuwait the share of skilled and semi skilled national
workers in the total supply are below 5%. The national workers are greatly biased towards
clerical work, military occupations, teachers and non scientific professions, and senior
mangers. For instance, in Kuwait the share of clerical and policemen; managers and super-

a certain age can expect to receive in the future, assuming that the probability of his or her being enrolled in
school at any particular age is equal to the current enrolment ratio for that age”- cf. the UNESCO web site.
This indicator shows the overall level of development of an educational system in terms of the number of
years of education that a child can expect to achieve. We observe that the data used for the estimation of
the UNESCO school life expectancy refers to enrolment by age at all levels of education. For that reason,
these figures are higher than those of Barro and Lee (2000), which have been used in the UNDP (2001)
figures on mean/average years of schooling and refer to age 15 and above. For instance, the UNESCO
school life expectancy accounts for 13 and 8.7 in both Bahrain and Kuwait respectively, while Barro and
Lee (2000) and the UNDP (2001) mean years of schooling accounts for 6.1 and 6.2 in both Bahrain and
Kuwait respectively. However, we use the UNESCO figures in our analysis because Barro and Lee (2000)
and the UNDP (2001) figures are available only for Bahrain and Kuwait.
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visor professions; and teachers represent 41%, 17% and 13% of total labour force respec-
tively, whereas the share in remaining professions does not reach 7%. The national workers
participation rates in four occupational groups: teachers, social scientists, managers and
supervisors and clerical exceed 50% of the total number of workers. Similarly, the UAE
shows a low share of national workers in most of occupational classifications except mili-
tary occupations, where national represents 56% of the total workers (Khorshid, 2000: 6-7).

Figure 2.7 — The share of economically active population in the Gulf countries 1998 (defined by occupa-
tional level)
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Therefore, these results highlight the need for reforming the educational and training sys-
tems in the Gulf in order to ensure more balanced occupational structure. As we elaborate
below and in the next Chapters, the low skill level in the Gulf countries hinders the devel-
opment of local technologies, productivity and hence economic growth. Since the supply of
skills (as shaped by systems of education and training) has not responded fully to the rising
demand, skill development has become even more pressing for enhancing productivity of
labour, replacing foreign workers with domestic workers, reforming the labour market and
developing local technologies.

2.2. 4 The low technological level and technological gap in the Gulf coun-
tries"

The low skill levels in the Gulf countries have resulted in poor technological performance

and a wide technological gap or distance from the world’s rapidly advanced countries such

' In recent years there is a growing body of literature focusing on technological capability building in the
developing countries, for early references, see e.g. Fransman and King (1987), Lall (1987), Enos (1991),
Hillebrand, Messner and Meyer-Stamer (1994), UNCTAD (1996) and Romijn (1999). Early studies on
Trinidad and Tobago, Costa Rica and Iran have brief observations indicating that technological capability
building is related to current resources based industries, and that governments work only on static capabil-
ity building. Another earlier study on the Andean countries in 1979 contains a brief remark on multination-
als discouraging capability building.
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as Singapore, Korea and Malaysia.” Table 2.9 illustrates the poor technological perform-
ance and technological gap that is manifested in the percentage share of spending on R&D
in GDP, the number of scientists and engineers in R&D, patent and population access to
Internet, telephone and mobile.'® We observe that, due to the high GDP per capita income
in the Gulf countries, both spending and use of ICT/access to Internet, telephone and mobile
increased rapidly during the period 1990-2002. Moreover, technology indicators vary
enormously across the Gulf countries, for instance, ICT indicators —access to Internet, tele-
phone and mobile — are higher in the UAE than in Kuwait, Saudi Arabia and the other Gulf
countries (cf. Nour, 2002 a, b), whereas the percentage share of spending on R&D in GDP,
the number of scientists and engineers in R&D and patent are higher in both Saudi Arabia
and Kuwait compared to the UAE and other Gulf countries.

Poor technological performance is closely related to low R&D spending. More re-
cently the UNESCO-UIS (2004a) indicates a remarkably serious weaknesses of investment
in R&D in the Arab (including the Gulf) countries when compared to the New Industrial-
ized Economies of South East Asia, such as China and India, and also compared to Latin
America. “Despite efforts to increase investment in R&D, expenditures remain very low in
developing countries. In 2000, developing countries spent 0.9% of their GDP on R&D, still
falling short of the target of 1% mentioned in various S&T policy documents and interna-
tional declarations for over 30 years.'” Nevertheless, there is considerable variation across
countries. ..... both sub-Saharan African countries and the Arab states showed much lower
levels of R&D expenditures.... To complete the picture, the Arab states show a very low
level (0.15%) of research intensity.” (UNESCO-UIS, 2004a: 3).

Furthermore, the distribution of R&D institutions indicates that most of the R&D
activities are carried out within the public (49.4%) and university (43.5%) sectors, while the
private sector has only a minor contribution and accounts solely for 7% of total R&D insti-
tutions in the Gulf countries — see Table 2.10 below. That also holds for the distribution of
human resources available to R&D institutions — defined by the number of full-time equiva-
lent (FTE)18 researchers. For instance, Table 2.10 illustrates that the majority of FTE re-
searchers are employed by public (49.2%) and university (49.3%) sectors, while the private
sector absorbs only about 1.4% of total FTE researchers in the Gulf countries (cf. Nour,
2005). Therefore, these results imply that the private sector, and hence industry, makes only
a minor contribution in both human resources (FTE researchers) and total R&D activities,

' Several indicators have been used to measure the technological distance between nations. Such as the
number of patent registrations; per capita expenditure on R&D, or its share in GDP; the number of skilled
persons engaged therein; or the ability of the country to master ‘frontier’ technologies such as, electronic,
informatics, new materials, biotechnology, etc.). These measures are useful for indicating weaknesses in
specifically defined areas and determining the need for new policies in specific sectors, but they have
shortcomings in reflecting the differences in the degree of technological intensity, or of the efficiency of
technological inputs. A broader indicator for a multi-dimensional analysis of technological transformation
includes the rate of growth of GDP, per capita GDP and productivity that also reflect changes in the struc-
ture of production and trade; domestic production of machinery; availability of advanced education; liter-
acy rate, etc. (Patel, 1995).

16 As in most other developing countries, the Gulf countries show poor technological performance. In view
of their high GDP per capita income, which is comparable to high-income countries, one would have ex-
pected a better performance in the Gulf.

'7 For early references to R&D expenditure target setting, cf. United Nations (1970)“United Nations Sci-
ence and Technology for Development, Proposals for the Second United Nations Development Decade,”
New York, 1970.

'8 The concept of full- time equivalent researcher is adopted by UNESCO statistics on R&D personnel.
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and lags behind most of the industrialized countries, in which more than half of R&D ex-
penditures are financed by industry.19

Table 2.9— Technology indicators in the Gulf countries compared to World countries (1990— 2002)

Country Population access (per 1,000 people)* Spendi-  Scientists Pat- High technol-
ng on and engi-  ents”  ogy exports as
R&D as  neers in »e % of manu-
% of R&D (per factures
Internet users  Telephone Cellular GDP*"  million exports”
mainlines subscribers people)®
1990 2002 1990 2002 1990 2002  1996- 1990-2001  1991- 1990 2002
2002 1999
Bahrain 0.0 245 191 261 10 579 006" n/a 2¢0 n/a n/a
Kuwait 0.0 105.8 188 204 12 519 022°M 212 27°0 3 n/a
Oman 0.0 700 60 92 2 183 0.07°" 4 3@ 2 2
Qatar 0.0 1134 220 286 9 433 0.06°" 591 0°® n/a 0
KSA 0.0 64.6 77 151 1 228 0.14°M  p/a 103°®  wa wa
UAE 0.0 3132 224 291 19 647 0.02°®  p/a 15°®  p/a 2
Average 0.0 152 160 214 883 432 0.095*" 269 250 25 2
Gulf
Norway 7.1 502.6 502 734 46 844 1.6°@ 4377 8@ 12 22
Sweden 5.8 573.1 681 736 54 889 46°@ 5186 235°@ 13 16
USA 8.0 5514 547 646 39 906 2.8°@ 4,099 208°@ 33 32
UK 0.9 4231 441 591 19 814 1.9°@ 2666 7179 24 31
Japan 0.2 4489 441 558 7 637 3.1*®@ 5321 884°@ 24 24
Korea 0.2 551.9 306 489 2 679 3°@ 2,880 490 18 32
Singapore 0.0 504.4 346 463 17 796 2.1°% 4,052 27°® 40 60
Mexico 0.0 98.5 65 147 1 255 04°® 225 1@ 8 21
Brazil 0.0 822 65 223 n/a 201 1.1*°@ 323 0°® 7 19

Notes: (1) Data refers to 1996, (2) Data refers to 1996-2002, (3) Data refers to 1991-1999, (4) Data refers to
2000.

Sources: (a) UNDP Human Development Report (2004), (b) Calculated from Qasem (1998) and GOIC (2000a)
(c) US Patent and Trademark office web site: www.uspto.govt.

Table 2.10- Distribution of R&D institutional units and full— time equivalent (FTE) researchers by type of R&D
Institution in the Gulf countries 1996

Country/ area  Number of R&D institutions Number of FTE Researchers

Public  University  Private Total = Public  University = Private  Total
Bahrain 3 1 0 4 27 59 0 86
Kuwait 11 0 4 15 334 83 23 440
Oman 6 0 0 6 56 26 0 82
Qatar 0 6 0 6 4 30 0 34
Saudi Arabia 19 28 2 49 308 538 0 846
UAE 3 2 0 5 56 51 0 107
Total 42 37 6 85 785 787 23 1595
% Distribution  49.41 43.53 7.06 100 49.22 49.34 1.44 100

Source: Adapted from ESCWA —UNESCO, Research and Development System in the Arab States: Development
of Science and Technology Indicators 1998(E/ ESCWA/ TECH/ 1998/3)

1 See the OECD Second European Report on S&T (1997).

0 Patent data for Norway, Sweden, UK, US, Korea and Singapore, Japan, Mexico and Brazil obtained
from UNDP (2003) and refers to patents granted to residents per million people in 1999. For all Gulf coun-
tries patent data obtained from US patent office during 1991-1999, it refers to the number of registered US
patents (in which the inventor of the patent is a resident) that originated from the selected Gulf countries.
One limitation of the comparison in our analysis is that we use patent data from two different sources; the
scarcity of data and information covering all countries limited our attempt to use a unified source.
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In addition, the large technological gap between the Gulf countries and the world’s rapidly
advanced countries like Singapore, Malaysia and Korea is also apparent from the techno-
logical structure of manufactured exports, in particular the share of high technology exports
as a percentage of total manufactured exports. For instance, in contrast to Singapore, Ma-
laysia and Korea, both medium and high technology exports lag behind and constitute only
a minor share in total Gulf manufacturing exports. In addition, the Gulf countries show
heavy concentration on primary and resources based manufactured exports, but serious
negligence of medium and high technology exports. The average for Gulf countries also
shows a worsening status or declining share of high and medium technologies over the pe-
riods 1985-1997 — see Table 2.11 below. Furthermore, the levels of net capital inflows and
foreign direct investment indicate a large gap and weak competence of the Gulf countries to
attract foreign investment for developing local technologies. For instance, the levels of net
capital inflows and foreign direct investment in the Gulf countries fall below those of the
rapidly advanced countries, namely Singapore, Malaysia and Korea (cf. UNDP, 2004).*!

Table 2.11- Technological structure of manufactured exports in the Gulf and developing countries (1985-1997)
(% of total manufactured exports)

Countries Primary Resources Low technol- Medium High technology

products * based manu- ogy manufac-  technology manufactures ™"

factures ™" tures ™" mbanufactures

1985 1997 1985 1997 1985 1997 1985 1997 1985 1997
Bahrain * 544 56.1 10.9 12.5 11.8 13.1 22.0 16.7 0.6 1.5
Kuwait * n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Oman* 93.8 76.9 0.7 5.7 0.4 2.6 33 11.8 1.2 1.6
Qatar® 72.2 67.4 11.0 10.5 5.2 7.9 11.4 13.9 0.1 03
KSA*® 82.7 74.5 13.6 18.0 0.6 1.6 2.9 5.7 0.1 0.2
UAE*® 22.3 35.6 15.0 14.9 16.1 334 33.0 15.7 5.6 0.3
Average Gulf*  65.08 62.1 1024 1232  6.82 1172 1452 1276 1.52 0.78
World " n/a n/a n/a 13.7 n/a 21.3 n/a 37.2 n/a 27.7
Singapore ™" n/a n/a n/a 12.7 n/a 7.9 n/a 14.0 n/a 65.4
Malaysia *" n/a n/a n/a 17.8 n/a 13.1 n/a 8.7 n/a 60.4
Korea*" n/a n/a n/a 9.4 n/a 28.4 n/a 26.6 n/a 35.7
Mexico "V n/a n/a n/a 7.1 n/a 20.9 n/a 35.2 n/a 36.9

Brazil *V n/a n/a n/a 256 nla 318  n/a 340 n/a 8.6

Note: (1) Data refers to 1996.
Sources: (a) Haddad (2001) and (b) Lall (1999) computations based on UNCOMTRADE data 2000 and 1996

respectively.

As a result of the poor technological performance and technological distance, the Gulf
countries are facing the problem of strong dependence on foreign technologies, which is
apparent from the trade balance in technological products.”> Muysken and Nour (2005)
measure the dependence on foreign technology by the share of chemical, machinery,

2l FDI stimulates the development and dispersion of technology as foreign investors transfer techniques
and skills to their local affiliates. These skills then generally spill-over to other companies and institutions
in the local markets, and are often the missing resource that countries need to expand their access to inter-
national markets and to develop areas in which they have a comparative advantage. FDI also leads to the
transfer of important capital goods and intermediate inputs. It can help a country develop new comparative
advantages, as was the case with the electronic industry in Southeast Asia. In addition it also contributes to
increasing output and/or productivity (Haafsi, 2001: 41).

22 This phenomenon of dependence on foreign technologies is similar to most other developing countries.
The Gulf countries, however, are also highly dependent on the import of technical skills to operate them.
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equipment and manufactured products in total imports (Lall, 1999; Patel, 1995). They ob-
serve that despite the significant contribution of oil to GDP, government revenues and total
exports, the share of chemical, machinery, equipment and manufactured products in total
imports remains high in most of the Gulf countries. The high share of crude oil and mineral
fuel in total exports together with the strong dependence on foreign technologies indicates a
failure to manufacture oil domestically within the Gulf countries. They find that the heavy
dependence on foreign technologies varies across the Gulf countries; however, in general,
the average for all Gulf countries throughout the period 1989-1998 did not show a consider-
able change and remained above 70% (GOIC, 2000). They attribute that to a lack of R&D
efforts, skills and scientific cooperation and to a poor technology infrastructure (Zahlan,
1999; Rasiah, 2002). Furthermore, the status of the Gulf countries according to the UNDP
(2001) classification of world countries according to the technology achievement index
(TAI*) shows that none of the Gulf countries are classified as leaders, potential leaders or
dynamic adopters of technologies in the world.

Since Muysken and Nour (2005) discuss only the demand side, using the demand
for imported technology or dependence on foreign technologies, it may be interesting to
complement their analysis by also examining the supply side. We measure the supply side
by multiplying the manufactures/GDP ratio taken from Figure 2.3 above by value added in
machinery and transport equipment as % of value added in total manufactures using WDI
data, the result is value added in machinery and transport equipment/GDP, which we use as
a measure of specialization in production related to technology. When using this measure,
our reszlilts show a low technological specialization in the Gulf countries- see Table 2.12
below.

2 According to the UNDP (2001), the technology achievement index (TAI) focuses on four dimensions of
technological capacity that are important for reaping the benefits of the network age. TAI includes: (1)
Creation of technology as measured by the number of patents granted per capita and receipt of royalty and
licenses fees from abroad; (2) Diffusion of recent innovations as measured by diffusion of Internet and
export of high and medium technology products as a share of all exports; (3) Diffusion of old innovations
as measured by diffusion of telephone and electricity; and (4) Human skills as measured by mean years of
schooling and gross enrolment ratio of tertiary students enrolled in science, mathematics and engineering
(UNDP, 2001).

?* Since the recent data from the WDI is available only for Kuwait and Oman, we therefore use an alterna-
tive set of indicators from GOIC in Table 2. 12.b. Alternatively, we multiply the manufactures/GDP ratio
from Figure 2.3 above by investment in fabricated metal, machinery and equipment/manufactures and we
get investment in fabricated metal, machinery and equipment/GDP. This measure may have the advantage
of increasing the consistency between supply and demand measures. However, it has a limitation and may
also be inaccurate for our analysis since it does not reflect machinery and transport/GDP separately. Rather,
it tends to somewhat overestimate the actual value as the figures include fabricated metal in addition to
machinery and equipment, which are combined together in one category. This is most probably because the
only available data is based on the International Standard Industrial Classification of all economic activities
according to ISIC 1968 rather than ISIC Rev 3.
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Table 2.12. a. Demand for and supply of technologies in the Gulf countries (1989-1998) (%)

Country/items 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Demand*  48.7 39.4 45.6 52.4 51.2 50.8 452 39.7 44.6 53.2

Bahrain Supply® n/a n/a n/ a. n/a n/a n/a n/a n/a n/a n/a
Kuwait Deman(g 765 79.1 87.4 84.5 82.5 80.4 82 81.5 80.7 81
Supply 28 23 15 63 53 53 34 36 40 48
Oman Demang * 7338 70.3 75.6 74.7 72.4 73.4 71.7 74.2 76.8 79
Supply n/a n/a n/a n/a 8 13 14 16 24 24
Qatar Deman(g t78 78.6 79.2 81.8 82.2 80.9 87.7 86.2 86.8 86.6
Supply n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Saudi Demand* 78 77.5 80.1 83 84 81.4 77.7 76.4 73.1 75.7
Arabia Supply® 32 n/a n/a n/a n/a n/a n/a n/a n/a n/a
UAE Demang 785 79.5 66.6 85.3 85.1 85.3 85 86.4 86.4 86.4
Supply n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Average Demand® 75.6 74.7 74.3 81.4 81.5 80.2 78.8 78.3 78 79.8
Gulf Supply® 30 23 15 63 31 33 24 26 32 36

Notes: The demand side refers to demand for imported technologies (or dependence on foreign technologies) and
measured by the share of chemical, machinery, equipment and manufactured products in total imports. The sup-
ply side refers to technological specialization and is measured by the share of value added in machinery and
transport equipment/GDP.

Sources: Calculated from (a) GOIC (1998, 2000a); (b) World Development Indicators database and GOIC (1998,

2000a).

Table 2.12. b- Demand for and supply of technologies in the Gulf countries (1996-1998) (%)
Items Supply Demand
Country/ years 1996 1998 1996 1998
Bahrain 61 71 39.7 53.3
Kuwait 22 11 81.5 81
Oman 24 32 74.2 79
Qatar 11 15 86.2 86.6
Saudi Arabia 71 88 76.4 75.7
United Arab Emirates 64 73 86.4 86.4
Average Gulf 42.17 48.33 78.3 79.8

Notes: The demand for imported technologies is measured by the share of chemical, machinery, equipment and
manufactured products in total imports, the supply is measured by the share of investment in fabricated metal,
machinery and equipment in GDP

Source: Calculated from GOIC (2000a)

Hence, the Gulf countries need to upgrade skills (enhancing education and training), in
order to develop local technologies, reduce dependence on foreign technologies, narrow the
technological gap, adapt appropriate foreign technologies and enhance economic develop-
ment. Although the development of local technologies is indeed a costly process, this can be
funded from the oil revenues and by offering further incentives to motivate private invest-
ment in skill, technology and technical education

2.2.5 The declining productivity of labour and economic growth in the

Gulf countries
In recent times, the Gulf countries are facing serious additional problems due to the declin-
ing productivity of labour, value added and economic growth. Table 2.1 above, indicates
that the average real GDP growth rate in the Gulf declined from 5.1% in 2000 to 2.5% in
2001. In addition, the declining productivity of labour and value added can be interpreted as
implications of low skill levels amongst both domestic and foreign workers. For instance,
the UAE Reports (UAE MOP, 1998; UAE MOL, 1999) indicate that the UAE migrant
population shows a quantitative increase rather than a qualitative improvement, which hin-
ders the improvement of skill structure and the average productivity of labour. The reports
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also indicate that between 1985-1995 an increase in the UAE total labour force at 8.1%, the
GDP at constant prices at average annual rate of 7.0% and private sector employment at
average annual rate of 3.2% during 1990-1995 resulted in an annual decrease in average
productivity of labour by 3.8%. This implies that the UAE was importing an excess supply
of unskilled workers, particularly in the private sector, while the marginal productivity was
below zero.” Moreover, the UAE Ministry of Planning (2004) reported continuous annual
decline in the productivity of labour in the period 1997-2002. In addition, Cohen (2000)
provides evidence for the declining labour productivity and growth of labour productivity in
the manufacturing sector in the UAE in the period 1993-1998. Further evidence of the de-
clining growth rates and declining labour productivity in Kuwait and the UAE appear from
the results of Wadi (2001) and Abdelkarim and Ibrahim (2001) respectively.

2.3. Conclusions

This chapter presents an introduction and background to motivate the research and explains
some stylized facts, the research problem along with other strategic problems confronting
economic development in the Gulf countries. We explain that oil has contributed to eco-
nomic development in the Gulf countries. However, the heavy dependence on oil leads to
serious challenges since oil is an exhaustible resource and also, because of the instability of
oil prices, the revenue from oil is uncertain and volatile. Hence, economic growth and the
sustainable development strategy in the Gulf depend on economic diversification, which is
contingent upon availability of adequate and appropriate skills and technologies. Moreover,
we present other serious structural problems in the Gulf countries that are related to the
Dutch disease, structural imbalances in the labour market, duality between public and pri-
vate sectors, growing unemployment, slowdown in economic growth, declining labour pro-
ductivity and lack of incentives. We illustrate the low skill and technology indicators and
the gap the Gulf countries exhibit when compared to rapidly advanced countries.

Hence, we show that the Gulf countries need to upgrade skill levels and motivate
development of local technologies to narrow the technological gap and enhance economic
development in the region. In our view, the upskilling of workers through enhancing the
system of education and training will encourage R&D activities and the adoption of
appropriate foreign technologies and so motivate both the development of local
technologies and the bridging of the technological gap. Moreover, skill upgrading will
facilitate economic diversification, restructuring of the labour market, enhancing
productivity of labour, and reducing dependence on foreign workers, duality and
unemployment.

Therefore, our findings in this chapter confirm our first hypothesis in Scheme 1.1
Chapter 1 above: the Gulf countries need to promote the local skill and local technologies to
face the challenges created by the depletion of oil resources. They also need to implement
the three strategies of diversification, building local technological capacity and restructuring
the labour market. Our results confirm part of the second hypothesis in Scheme 1.1 Chapter
1 above: in the short and medium term, the Gulf countries will be unable to rely on local
skill and local technologies and remain heavily dependent on both foreign skills and foreign
technologies at the macro level.

% See the UAE Ministry of Planning Report (1998: 31) and the UAE Ministry of Labour Report (1999: 14)
respectively.
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FRAMEWORK
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Chapter 3

Technological Change and Human Capital:
Conceptual Framework, Theoretical and
Empirical Literature

3.1 Introduction

Technical progress has been essential for the creation, determination, acceleration and im-
provement of both quantitative and qualitative aspects of economic growth and welfare in
any society. Economic growth theories often emphasize the importance of science and tech-
nology and the role of technological change in increasing, improving and sustaining the
marginal productivity of capital accumulation and the per capita growth rate of the econ-
omy. The crucial role of technological change in economic growth has long received par-
ticular recognition amongst economists of different schools of thought, from classical, neo-
classical, Schumpeterian, evolutionary to new growth theories. However, despite this con-
sonance, both classical and neo-classical economic growth theories view technical progress
as an exogenous or unexplained variable. The new growth or endogenous growth theory
endogenizes technological progress in economic growth model and explicitly mentions
technological progress as the main endogenous factor behind economic growth. Ever since,
economists highlight the endogenous role of technical progress in stimulating economic
growth and human welfare and identify industrial innovation as the engine of growth
(Romer, 1990; Freeman and Soete, 1997).

Moreover, economic growth literature equally recognizes human capital as an im-
portant element for economic growth, and many recent theoretical and empirical studies
conducted across countries include some proxies for human capital and emphasize the role
of investment in human capital, particularly in the form of education. A higher educational
attainment implies more skilled and more productive workers, who in turn contribute to
enhancing innovative activities and absorption of advanced technologies. Endogenous
growth literature explicitly reveals human capital as one major source of economic growth
and acknowledges the endogenous role of human capital accumulation in economic growth.
More recent literature finds that various measures of schooling are important determinants
of per capita growth: an increase in the quantity of human capital per person leads to higher
rates of investment in human capital, and so to higher per capita growth.

In light of this background and the findings in Chapter 2 above, it is therefore rea-
sonable to highlight the need for improvement of education, skill upgrading and technologi-
cal progress for economic development in the Gulf countries. Before starting the empirical
analysis, it is useful in this chapter to briefly explain the concepts, measures and theoretical
and empirical literature in relation to human capital (education), technological change and
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economic growth. We provide a background for the empirical analysis in the following
chapters by surveying the theoretical and empirical literature that emphasizes the positive
endogenous growth effects of technical change and human capital in increasing and sustain-
ing economic growth.

The rest of this chapter is organized as follows: in Section 2 we define the concepts
of technological change and human capital; the theoretical and empirical literature on the
relationship between technological change, human capital and economic growth are pre-
sented in Section 3. Section 4 describes the measures of technological change and human
capital; Section 5 discusses the role of public policies in supporting endogenous growth,
and finally, Section 6 concludes.

3.2 Conceptual Framework: definition of technological change and hu-
man capital (human skills)

Before presenting the theoretical and empirical literature, it is useful to begin with the defi-
nition of the concepts of technological change and human capital.

Distinction has been made between the term technology, technological change and
the effect of technological change. The term technology refers to the branch of knowledge
concerned with applied sciences and means the systematic treatment, study, use and appli-
cation of scientific knowledge for practical purposes, such as in industry. Freeman and
Soete (1997) define technology as a body of knowledge about techniques, but frequently
used to encompass both the knowledge itself and the tangible embodiment of that knowl-
edge in an operating system using physical production equipment. They use the expression
‘technical innovation’ or simply ‘innovation’ to describe the introduction and spread of new
and improved products and processes in the economy and ‘technological innovation’ to
describe advances in knowledge.”®

The rate of technological change is often defined by the rate of increase in the stock
of knowledge and relates to the effect it introduces in shifting the production function, lead-
ing to either a new shift or an upward shift in the production function. Technological
change can be neutral (unbiased) when it does not save any or leads to equal savings of all
factors of production, but it can be biased when it results in increased using or saving of one
factor rather than others. The classification of technical change into labour (capital) saving
technical change implies that it increases the marginal productivity of capital (labour) more
than it increases the marginal productivity of labour (capital). Another interpretation indi-
cates that technological change can be equally capital and labour augmenting if it leads to
an increase in the production due to either unchanged or equal increases in capital and la-
bour inputs. However, technological change can be purely labour (capital) augmenting, if it
leads to increase in effective labour (capital), while effective capital (labour) is constant.

Schumpeter (1934) discusses technological change in the form of innovation in-
cluding the introduction of new products, services or methods of production; improvement
in the quality of existing product or service; development of new markets; exploitation of
new sources of supply; and reorganization of methods of operation. Product innovation
refers to a substantially new product or an essential improvement to an existing product,
while process innovation refers to the introduction of a new or essentially improved method
of production.

% See Freeman and Soete (1997: 24).
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Human capital refers to health and education that measured by many indicators, for
instance, the amount of human capital embodied in people and their respective influence on
productivity on the job are determined by skills, ability, education and training (cf. Schultz,
1961; Becker, 1962). In particular, skill is a broad concept and represents one important
form of human capital and tacit knowledge:27 it refers to acquired and practiced ability or to
qualifications needed to perform a job or certain tasks competently in the labour market. In
addition, other indicators such as training, learning by doing and average years of experi-
ence are important components in the formation of skills and human capital.

3.3 Theoretical Framework: technological change, human capital and
economic growth

Based on the above framework, in this section we show the theoretical and empirical litera-
ture on the relationship between technological change, human capital and economic growth.
We explain that economic growth theories recognize and provide different perceptions and
analytical frameworks for modelling the various effects of technical change, innovation and
human capital on economic growth. The major differences arise because exogenous growth
theories perceive and model technical progress and human capital as exogenous variables in
growth accounting model, while, in contrast, the endogenous growth theory envisages and
models technical progress and human capital as endogenous variables in determining
growth process.

3.3. 1. 1 Economic growth theory and exogenous technical change

The classical economists, starting with Adam Smith (1776), observe the importance of the
variable of technical progress in the form of invention (discoveries of new goods and meth-
ods of production), innovations, increasing specialization of labour and market expansion in
the capitalist system. Despite the apparent recognition of the importance of technical pro-
gress in the classical growth theory, technical progress is assumed to remain exogenous
variable in growth process.

Next, the neo-classical economists place more emphasis on the significance of
technological change. For instance, Solow (1957) attributed 90% of the US growth rate
during the period 1909-1949 to technical progress; Abramovitz (1956), Kendrick (1956)
and Solow (1957) attributed almost all the change in output per hour worked in 1950s to
technological change. Subsequent analysis by Jorgonson, Gollop and Fraumeni (1987)
showed the importance of technological change beside the increase in the effective labour
force and the effective stock of capital in generating growth in output per worker. The neo-
classical growth theory assumes an aggregate production function exhibiting constant re-
turns in labour and capital; the only source of output growth being the increase of capital
stock. While the rate of technological change is assumed exogenous variable, represented as
a residual factor to measure the growth of TFP, thus in the absence of technological change

" In distinguishing between codified and tacit knowledge Freeman and Soete (1997) argue: “the codified
knowledge implies that knowledge is transformed into information which can either be embodied in new
material goods (machines, new consumer goods) or easily transmitted through information infrastructure.
While, the tacit knowledge refers to that which cannot easily transferred because it has not been stated or
measured in an explicit form, one important kind of tacit knowledge is skill, which can be acquired through
learning but often of a non-routine kind” (1997: 404-405).
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diminishing returns will eventually cause all economic growth to cease (cf. Solow, 1956;
1957; Swan, 1956).%® Therefore, in order to compensate the diminishing returns of capital in
the neo-classical framework long run and sustainable growth rate of output per capita as-
sume to equal the continuous advances in the exogenous rates of technological progress in
the form of new goods, new markets or new processes. The major limitation of the neo-
classical growth theory is that the long run per capita growth is exogenous and determined
entirely by the exogenous technical change or residuals factor, which is determined outside
the model. This also called the black box problem since the residuals factor includes techni-
cal progress beside the contributions of many other variables such as human capital (educa-
tion), organization, management, knowledge, new machines, etc. Moreover, although, tech-
nical progress is included in the neo-classical model, it is not treated as a production factor
like capital and labour, and the effect of technical progress is viewed only as a shift in the
production function (cf. Solow, 1956; 1957).

3.3. 1. 2 Economic growth theory and endogenous technical change

The neo-classical growth theory fails to explain persistent differences in growth rates across
countries because it considers the rates of technological progress, which entirely determine
the growth rate, as an exogenous variable and fails to deal with increasing returns in a dy-
namic general equilibrium framework.

The endogenous growth theory contributes to improving understanding of the inter-
action between technological change and economic growth and fills the gap in the neo-
classical theory by recognizing the important endogenous effects of technological progress
and innovation for creating and sustaining economic growth. In particular, the endogenous
growth theory considers an endogenous technological change and innovation within a dy-
namic general equilibrium framework and avoids diminishing returns to capital. The en-
dogenous growth theory assumes that technical change and human capital are the major
sources of endogenous growth and the presence of increasing returns to scale and external-
ities prevent diminishing returns to accumulation of capital and so guarantee the steady state
of growth in the long run.

An earlier attempt of the endogenous growth theory was made by Schumpeter
(1934), who assumed that technological progress, innovation and their diffusion are driving
forces and at the centre of the dynamics of the economic system. Schumpeter provides a
pioneering theory of innovation that forms the basis for the subsequent thinking on the dy-
namic role of technological innovation in economic growth determination. Schumpeter
considers innovation as an activity made by one or more workers (e.g. skilled workers),
which produces an economic gain, growth and profit either by reducing costs or creating
extra income.

A subsequent attempt by Arrow (1962) indicates that technology improvement and
the growth of technical change become endogenous due to an unintended effect of learning

28 The neo-classical Solow — Swan model assumes a general production function ¥(#), in which the flow of
output produced at time # and there are only two inputs, physical capital K(#), and labour L(?), the produc-
tion function takes the form:

Y() = F (K(t), (1), 1)

The growth rate of the production function depends on time #, which reflects the effect of technological
change. The long-run growth rate is determined entirely by exogenous elements such as the saving rate and
the level of technology.
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by doing. Other earlier endogenous growth models represent the major sources of growth
by technical progress, which is viewed as a by-product of production and investment in
human capital (cf. Uzawa, 1965; Nelson and Phelps, 1966). Uzawa (1965) interprets techni-
cal progress as representing human capital per worker, assuming that its growth required the
use 0£9labour services in the form of educational inputs and analyzed optimal growth
paths.

Further efforts by Nelson and Winter (1977, 1982) attempt a search for a useful
theory of innovation, and present an evolutionary theory of economic change that assumes
economic change partially stems from innovation on the part of the firm. The ensuing at-
tempt by Dosi, Freeman, Nelson, Silverberg and Soete (1988) contributes to an evolutionary
theory of endogenous technical change by investigating the interaction between technical
change and economic theory.

Since the mid 1980s, starting with the work of Romer (1986; 1989), Lucas (1988)
and Rabelo (1991), which are based on the work of Arrow (1962) and Uzawa (1965), the
endogenous growth theory explicitly recognizes the endogenous role of technical change
and distinguishes between labour and human capital. The endogenous growth theory avoids
the diminishing returns to the accumulation of capital and highlights the role of increasing
returns and assumes that growth may proceed indefinitely due to the presence of human
capital and endogenous technical progress. The endogenous growth theory also predicts
that, in the long run, economic growth at the aggregate level is determined by endogenous
sources of human capital, technical change, learning by doing, spillovers of knowledge,
external effect of human capital and R&D.

For instance, Romer (1986) and Lucas (1988) contributed to revitalizing the growth
literature using Arrow’s (1962) ideas to eliminate the tendency for diminishing returns by
assuming that knowledge creation was a side product of investment and a positive effect of
experience called learning by doing or learning by investing, but that the rate of technical
change remains constant. Next, a major contribution by Romer (1990) presents a pioneering
endogenous growth model where technical progress is defined by R&D; assumes that non-
homogenous capital consists of a set of different intermediate goods; and new intermediate
inputs are discovered when R&D resources are devoted to the search process. Romer (1990)
identifies two major sources of increasing returns to capital due to specialization or product
differentiation, as in Romer (1987), and research spillovers, in which growth will accelerate
indefinitely. Romer (1990) assumes knowledge about technology is a nonrival input and
induces spillover effects.

Different from Romer (1990), Aghion and Howitt (1992) present an endogenous
growth model that defines technical progress by both R&D and accumulation of techno-
logical knowledge through the channel of industrial product and process innovations, which
improve the quality of products. Aghion and Howitt’s (1990; 1992; 1998) framework dif-
fers from earlier models of endogenous growth (Romer, 1986; 1990; Lucas, 1988) in as-
suming a model of growth based on Schumpeter’s (1942) process of creative-destruction.
Where growth results exclusively from technological progress, which has positive and nor-
mative implications for growth in creating losses as well as gains, by rendering obsolete
skills, goods, markets and manufacturing processes. Innovation consists of ‘creative-
destructions’ rather than just new additions to production, and individual innovations are
sufficiently important to affect the entire economy. Aghion and Howitt (1990) follow

? See Aghion and Howitt (1998: 24).
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Romer (1990) in endogenizing technical change in producing endogenous growth, and fol-
low Arrow (1962), Romer (1986) and Lucas (1988) in introducing learning by doing as a
second source of growth beside innovation. They assume that the accumulation of learning
by doing in the intermediary industry will introduce an increase in productivity in the con-
sumption goods sector, and, in particular, intermediate firms will experience a complete
spillover of their learning by doing, which also spills over into the research sector. Different
from Romer (1986), the spillover of learning by doing in Aghion and Howitt (1990) leads to
private economy growth: they assume that an increase in learning by doing will have a posi-
tive direct external effect on the average growth rate. Aghion and Howitt (1992; 1998) as-
sume that a stochastic economic growth is generated by random sequences of product inno-
vations and quality-improving (or vertical) innovations that themselves result from (uncer-
tain) research activities by firms. The average growth rate is determined by the interactions
of spillovers or two externalities: positive effect, whereby the knowledge embedded in each
innovation can be used by all future researchers to generate growth; and negative effects,
namely the business stealing effects.

3.32 Human capital and economic growth

Economists have long recognized the importance of human capital to the growth process.
For instance, Adam Smith’s writings at the beginning of the first industrial revolution rec-
ognized that human skills were already becoming more important than raw materials in the
designed and manufactured machines. Endogenous growth theory fills the gap in earlier
growth theories by assuming the accumulation of human capital is another source of en-
dogenous growth. For instance, both Romer (1986) and Lucas (1988) present endogenous
growth models where higher accumulation and an average level of human capital in a con-
text of either increasing or constant returns lead to higher productivity of workers and a
higher endogenous growth rate. The endogenous growth theory emphasizes the endogenous
role of technology and human capital in economic growth, elaborates on the interaction
between them and their central roles in determining the magnitude, speed and difference of
growth rates across countries (cf. Abramovitz, 1986; Lucas, 1988; Romer, 1990; Aghion
and Howitt, 1992). The literature discusses the relationship between human capital and
economic growth following the pioneering approaches by Nelson and Phelps (1966) and
Lucas (1988) and the contributions of Romer (1986, 1989, 1990) and Aghion and Howitt
(1992).

An earlier attempt of the endogenous growth model is the AK model, which as-
sumes a constant return to scale in a broad aggregate capital including physical and human
components “K”, an improvement in the level of technology, raises the marginal and aver-
age product of capital and the growth rate.’” The AK model has the advantages of inclusion
of physical and human capital, elimination of diminishing returns to accumulation of capital
and creating endogenous growth; its limitations are the assumption of a fixed level of tech-
nology and the failure to explain long run balanced growth rate.

An earlier pioneering approach refers to an important contribution by Nelson and
Phelps (1966), which assumes growth rates as being driven by the stock of human capital,
which in turn affects a country’s ability to innovate or catch up with more advanced coun-

3% The AK production function without diminishing returns and with a fixed level of technology A is de-
fined by: Y=AK
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tries. Nelson and Phelps (1966) explain differences in growth across countries are primarily
due to differences in human capital stocks and the abilities to generate technical progress.
They assume that growth is primarily driven by the stock of human capital, but the effects
of education and human capital are more important for producing technological change than
for producing output under a given technology. Nelson and Phelps (1966) and, more re-
cently, Benhabib and Spiegel (1994) assume that human capital’' is necessary for innova-
tions (capacity to innovate) and for adapting to new technologies and thereby speeding up
technological diffusion throughout the economy. A first implication of the Nelson- Phelps
approach is that productivity growth and the rate of innovations should increase with the
level of educational attainment, particularly with the enrolment in secondary and higher
education, which best reflects the numbers of potential R&D staff in a country. Recent em-
pirical studies verify this result and show the significant impact of secondary and higher
educational attainment level on the rate of productivity growth (cf. Barro and Sala-i-Martin,
1995; Benhabib and Spiegel, 1994). A second implication of Nelson and Phelps (1966) is
that the marginal productivity of educational attainment is increasing in or with the rate of
technological progress (including both innovation rate and speed of adapting to new tech-
nologies). Some studies verify this result and find that education induces a significant im-
pact on productivity growth only when it is explicitly related to the rate of innovations and
the speed of technological catch-up (cf. Bartel and Lichtenberg, 1987; Benhabib and
Spiegel, 1994). A third interesting result of Nelson and Phelps (1966) is that education
should permit the countries falling behind to learn more from advanced countries and
thereby achieve a higher degree of productivity improvement when innovating. Recently,
Benhabib and Spiegel (1994) support this result and indicate that the effect of past educa-
tional attainment levels on current growth rates is more obvious across countries that fall
behind in terms of aggregate productivity, but growth is to be principally driven by techno-
logical catch-up. Thus, the inclusion of technical progress beside human capital substanti-
ates the role of human capital in technological catch-up.*

A further interesting approach was introduced by Lucas (1988), based on Becker’s
(1964) theory of human capital, and on the idea that growth is primarily driven by the ac-
cumulation of human capital (education).”® The Lucas (1988) approach is a pioneering con-
tribution to the endogenous growth literature: it regards human capital accumulation as the
engine of growth, as an alternative (to technological change) and as a complementary
source of sustained growth.”* Lucas (1988) adapts Uzawa (1965) and Rosen’s (1976) for-
mulation and assumes that growth rate is linearly related to human capital level and its ac-
cumulation over time. One implication of the Lucas model is that human capital accumula-
tion is a social activity, involving groups of people, in a way that has no counterpart in the
accumulation of physical capital. Another implication is that economies with high human
capital stock can easily produce more and can thus sustain a high growth rate. On the other
hand, an economy beginning with low levels of human and physical capital will remain
permanently below an initially better endowed economy.

Hence, in the Lucas model, differences in growth rates across countries are mainly
attributable to differences in the rate at which those countries accumulate human capital
over time, assuming that the rate of technical progress remains fixed or exogenous, while

3! In Nelson-Phelps (1966) approach human capital is referring to education and the highly skilled workers.
32 See Aghion and Howitt (1998): 339- 340

33 Lucas (1988) defines human capital as general human skills that are produced and acquired by education.
3* See Aghion and Howitt (1998: 327).
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Nelson and Phelps (1966) explain that differences in growth across countries are primarily
due to differences in human capital stocks and the abilities to generate technical progress.
Moreover, Lucas (1988) discusses the relationship between productivity growth and the rate
of human capital accumulation, whereas Nelson and Phelps (1966) show that productivity
growth and the rate of innovations should increase with the level of educational attainment
and particularly so with the enrolment in secondary and higher education. Furthermore,
Lucas (1988) assumes that the marginal productivity of education is determined and sus-
tained only by the accumulation of human capital, while Nelson and Phelps (1966) assume
the marginal productivity of educational attainment is increasing in the rate of technological
progress (including both innovation rate and speed of adapting to new technologies).*

One feature of Lucas’ (1988) model is the assumption of constant returns to scale
and the accumulation of human capital, which implies that a diminishing return can be
avoided when the production function includes both physical and human capital and both
these grow at the same rate. Thus, in the steady state, rates of return remain constant and the
economy can grow at a constant and sustained rate mainly due to endogenous growth from
human capital accumulation, and without the need for external ‘engine of growth’ or ex-
ogenous technological change. Barro and Sala-i-Martin’s (1995) results indicate that the
presence of human capital (as an alternative to improvements in technology as a mechanism
to generate long-term growth) may relax the constraint of diminishing returns to a broad
concept of capital and can lead thereby to long term per capita growth in the absence of
exogenous technological progress.

Another interesting feature of Lucas’ (1988) model is the introduction of human
capital with externalities or spillovers effects of education between individuals. Lucas
(1988) distinguishes between the internal effects of human capital, i.e. the effects of an
individual’s human capital on his own productivity, and the external effects of human capi-
tal that contributes to the productivity of all factors of production, including his or her own
human capital. The external effects of human capital induce more rapid physical than hu-
man capital growth; the average skill level of a group of people is assumed to affect the
productivity of each individual within the group. Both Lucas (1988) and Romer (1986)
highlight the spillover effects or benefits from aggregate human capital, supposing that
human capital can be passed down from generation to the next and can therefore grow
without bound. Assuming that this special kind of knowledge is only produced as a side
effect of other activities, investment in physical capital or investment in schooling respec-
tively, while Romer (1989, 1990) allows this special kind of knowledge to be produced
intentionally and not as a side effect. Azariadis and Drazen (1990) find that the existence of
threshold externalities in education technology can lead to several steady state growth paths
and explain existing continuous and perpetual differences in growth rates across countries
due to unequal initial human capital endowments.*®

Moreover, Lucas (1988) follows the theory of human capital and distinguishes
between two main sources of human capital accumulation (or skill acquisition), namely
education and learning by doing. Based on theory of human capital, Lucas assumes that the
allocation of time over various activities in the current period affect productivity or affect
the accumulation of human capital 4 (z) level in future periods. Lucas identifies both the
way the human capital level affects current production and the way the current time alloca-

3% See Aghion and Howitt (1998: 327, 339)
36 See Aghion and Howitt (1998: 331-333)



Technological Change and Human Capital: Conceptual Framework, Theoretical and Empirical Literature 39

tion affects the accumulation of human capital. Lucas assumes that a worker with skill level
h devotes the fraction of u (%) of his non-leisure time to current production and the remain-
ing /-u (h) to human capital accumulation. So, the human capital equation in the Lucas
model is defined by: h' = h (t)6 (1-u(t)), &> 0 which spells out how current schooling time
(1-u) affects the accumulation of human capital. If learning by doing rather than education
is the primary source of human capital accumulation, the above equation should be replaced
by the following equation: h = 8hu.’’

The subsequent contribution by Romer (1990) presents a growth model of endoge-
nous technical change assuming long run growth is increasing in and driven primarily by
both technological change (the accumulation of knowledge) and the stock of human capi-
tal’® rather than the total size of the labour force or the population. He emphasizes the cen-
tral role of technological change, stock of human capital, externalities and increasing return
associated with investments in human capital in the research sector and in determining the
rate of growth. He finds that an economy with a larger stock of human capital will experi-
ence faster growth. Romer (1990) follows both Romer (1986) and Lucas (1988) in their
assumption of external effects arising from knowledge spillover. Romer (1990) assumes
that the final output is a function of physical labour, physical capital, human capital and an
index of the level of technology. The application of more human capital to research leads to
higher rate of production of new designs and stock of knowledge, which increases the pro-
ductivity of engineers working in the research sector.”” The output of the design is a linear
function of human capital and technology when the other variables are held constant. The
marginal productivity of human capital employed in the manufacturing sector grows in
proportion to technology. Unlike Lucas (1988), Romer (1990) follows Schumpeter’s (1942)
assumption that technological change drives growth and provides the incentive for contin-
ued capital accumulation, the growth rate is increasing in the stock of human capital. So,
both capital accumulation and technological change account for much of the increase in
output per worker.

The endogenous growth model proposed by Aghion and Howitt (1992) assumes
that capital accumulation includes both physical and human components. They assume that
both the average and the variance of the growth rate are increasing functions of the size of
innovations, size of skilled labour and the productivity of research, which is measured by
the effect of research on the Poisson arrival rate of innovations. They distinguish between
three categories of labour: unskilled labour, which can be used only in producing consump-
tion goods; skilled labour, which can be used either in research or in intermediate sector;
and specialized labour, which can be used only in research. They assume that skilled labour
has two uses: in the manufacture of the latest generation of intermediate goods and research
aimed at discovering the next generation of these goods. An expectation of more research in
the next period must correspond to an expectation of higher demand for skilled labour in
research in the next period. They assume that research produces a random sequence of in-
novations, and that the Poisson arrival rate of innovations in the economy at any instant is

37 See Lucas (1988) and Aghion and Howitt (1998: 327, 329).

38 Romer’s (1990) definition of human capital includes activities such as formal education and on the job
training.

3% One implication of Romer’s (1990) argument is that, despite having the same amount of human capital,
an engineer working at current time has higher productivity than one who worked in the previous century
because he acquires the advantages of all additional improvements and accumulation in knowledge since
then.



40 Chapter 3

dependant on the current flow of skilled labour used in research. They assume that skilled
labour is important factor in research, innovations and economic growth, and that an in-
crease in the endowments of skilled labour increases both the marginal benefit and reduces
the marginal costs of research by reducing the wage of skilled labour.

Moreover, several recent empirical studies conducted across countries use many
measures of human capital and find that human capital is important determinant of long run
economic growth or per capita growth.*

3.3 3 The relationship between technological progress, human capital
(skill) and skill upgrading

In this section, we show that the inclusion of technological change and human capital in
growth accounting models motivates endogenous growth literature to postulate several ex-
planations of the relationship between human capital and technical change. In particular,
considerable debate arises around four issues regarding the complementary relationship
between human capital and technical progress, skilled biased technical change, the role of
technical progress in skill upgrading and the role of skill in skill upgrading.

The first hypothesis highlights the complementary relationship between technologi-
cal progress and human capital. The interpretation of this hypothesis is that the high edu-
cated workers can adapt more and easier to changing technologies than the low educated
workers. A large endowment of human capital facilitates the fast adaptation of technologies
and induces positive impacts on economic growth, and faster technology driven growth in
turn can induce more schooling by raising the rate of return on investment in schooling (cf.
Nelson and Phelps, 1966; Benhabib and Spiegel, 1994). Moreover, human capital or skill is
found to be more complementary with technology and capital (cf. Goldin and Katz, 1998;
Mincer, 1989). Because the ‘embodiment’ of technical change in both physical and human
capital indicates that the improvement in their quality implies their complementarity with
technological change (Bartel and Lichtenberg, 1987). In addition, more innovation stimu-
lates human and physical capital accumulation by raising the marginal product of capital,
while more capital accumulation stimulates innovation by raising the profit accruing to
innovation (Aghion and Howitt, 1998). Furthermore, a high proportion of skilled workers in
the labour force implies a large market size for skill-complementary technologies and en-
courages faster upgrading of the productivity of skilled workers (cf. Acemoglu, 1998).

Several studies use many different indicators to examine the technological progress
and human capital complementary hypothesis. For instance, the increasing utilization of
higher educated workers shows positive correlation with TFP growth (cf. Kahn and Lim,
1998), with physical capital, capital equipment or capital intensity (cf. Griliches, 1969;
Bartel and Lichtenberg, 1987; Goldin and Katz, 1998), with R&D (Acemoglu, 1998; Ma-
chin and Van Reenen, 1998) and with the use of new technologies (cf. Acemoglu, 1998),
especially ICT (cf. Goldin and Katz, 1998; Bresnahan et al. 1999; Autor, Katz, and
Krueger, 1998).

40 For instance, Rebelo (1991), Barro (1991, 1996), Barro and Lee (1993, 1996, 2000), Benhabib and
Spiegel (1994), Barro and Sala-i- Martin (1995), Mankiw, Romer and Weil (1992), and Kahn and Lim
(1998) all find strong positive correlation between schooling and the growth rate or the subsequent growth
rate of per capita GDP or TFP.
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The second hypothesis concerns the skill-biased nature of technical change. The
rationale for this argument is that technical change has dual implications on employment
and demand for skill, which is found biased against low skilled workers and lead to either
unemployment /job mismatch (cf. Muysken, et al., 2002) or crowding out of low skilled
workers (cf. Muysken and ter Weel, 1998).

Another interpretation is based on the argument that technical changes induce crea-
tive- destruction effects on growth and employment. While it enhances productivity growth,
stimulates demand and the creation of new jobs, it also destroys jobs because it is primarily
labour saving through automation and skill obsolescence (cf. Aghion and Howitt, 1992;
1998).

In the recent literature two features have received particular attention: the first issue
is that economic debate has become focused on the significant change in the composition of
labour demand, particularly the increase in the demand for skilled workers and sharp de-
cline in the demand for low skilled workers. The second issue is focused on the distribu-
tional aspects of technical change, particularly the implications of skill-biased technical
change (SBTC) on the structure of employment and wages that has shifted against the low
skilled workers, leading to either an increase in unemployment of low skilled workers or
increasing wages divergence between high skilled and low skilled workers, which leads to
greater inequality (cf. Autor, Katz, and Krueger, 1998; Acemoglu, 1998; Bound and John-
son, 1992).

The skill-biased technical change (SBTC) hypothesis has been verified both at the
macro level across both developed and developing countries (cf. Berman, Bound and Ma-
chin, 1998) and at the micro level within industries (cf. Berman Bound and Griliches,
1994). SBTC is related to various measures of technical changes such as TFP growth (cf.
Kahn and Lim, 1998), R&D (cf. Berman Bound and Griliches, 1994; Acemoglu, 1998;
Machin, and Van Reenen, 1998) and the use of IT or ICT (cf. Bound and Johnson, 1992;
Berman Bound and Griliches, 1994; Freeman and Soete, 1994; Autor, Katz, and Krueger,
1998).

The third hypothesis explains the role of technical progress in skill upgrading. The
interpretation of this hypothesis is that both the technology-human capital complementarity
and skill-biased technical change hypotheses imply that a higher rate of technical progress
should bring an increase or upgrading in skill level. Several studies in the literature use
many indicators to show the role of technical progress (in the form of TFP, R&D, ICT, IT
or computer use, etc.) in skill upgrading. For instance, skill upgrading, defined by the in-
creasing incidence of training, increases with the rate of technological change (cf. Mincer,
1989; Bartel and Sicherman, 1995*"), especially in sectors in which the Jorgenson measure
of productivity growth was higher (cf. Littard and Tan, 1986) or showing an increasing use
of IT or computers (cf. Bresnahan, 1999). Skill upgrading, defined by the shift away from
unskilled towards skilled employment or increase in the share of white-collar high skilled
workers, is also positively correlated to variables related to technological change, such as
R&D investment and growth in the number of patent (cf. Colecchia and Papaconstantinou,

! Bartel and Sicherman (1995) find that on the job training will increase if technological change increases
the productivity of human capital, reduces the costs of training or increases the value of time in training
relative to work; and that the training gap between the highly educated and the less educated narrows, on
average, as the rate of technological change increases.
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1996*%). In addition, skill upgrading, defined by the increase in the wage share of white-
collar workers, is positively related to two measures of technology: the level of investment
in R&D and computers (cf. Berman Bound, and Griliches, 1994). Furthermore, skill up-
grading, as defined by the change in the share of educated workers in employment and re-
turn to schooling or wage rate, is positively correlated with the increase of R&D intensity
(cf. Machin, and Van Reenen, 1998). Moreover, skill upgrading, as defined by the share of
high skilled workers, is positively correlated with TFP (cf. Garcia Cervero, 1997) or the use
of computers, IT, ICT or computer-intensive industries (cf. Autor, Katz and Krueger, 1998;
Bresnahan, 1999). Skill upgrading, decreasing motor skills and increasing cognitive skills
accompany the diffusion of ICT, mainly through occupational change rather than educa-
tional improvement, and are also positively correlated with productivity growth (cf. Hwang,
2000).

The fourth hypothesis deals with the role of human capital or skill acquisition in
skill upgrading. Along with the debate on the relation between technological change and
human capital and the positive effects of human capital/education on productivity and eco-
nomic growth, theoretical and empirical literature highlight the role of human capi-
tal/education in skill upgrading through externalities and learning by doing. Educational
attainment is important because skills acquisition from formal schooling lead to improve-
ment in training and learning abilities and increase the accumulation of human capital
through experience or “learning by doing”, which in turn interact together and lead to im-
provements in workers productivity (cf. Autor, 2000)43. Theoretical literature highlights the
role of human capital or skill in skill upgrading through externalities, spillover and learning
by doing (cf. Lucas, 1988; Romer, 1986; 1989; 1990). In addition, the average human capi-
tal tends to grow over time as human capital investments have a positive external effect on
the human capital of the later cohorts (Stokey, 1991). Moreover, recent empirical literature
shows that in the developed countries, particularly across the OECD countries, human capi-
tal may accumulate at a faster rate with the past intensive use of high skilled workers (cf.
Colecchia and Papaconstantinou, 1996). Furthermore, empirical literature from the develop-
ing countries shows that in Singapore and Korea investment in human capital via the expan-
sion and improvement of education and training systems, particularly the development of
tertiary, vocational and technical education, leads to an improvement in the overall skill
content or skill upgrading of the working population. This appears from the improvement in
the educational attainment —defined by highest qualification attained- and skill levels, the
rise in the share of high skilled workers, scientists and engineers and the fall in the share of
low skilled workers. In addition, upgrading of the occupational structure has resulted from
the large/rising share of the supply of high educated, white-collar and non-production work-
ers and the small/falling share of blue-collar workers. **

#2 Colecchia and Papaconstantinou (1996) find that a one percentage point R&D intensity higher than
average at the beginning of eighties has implied about twenty per cent higher than average upskilling per
year.

# Autor (2000) argues that: first, training is more productive and therefore valuable to high ability workers;
second, workers have some prior information about their ability that is not initially visible to employers;
and, third, firms are able to learn about ability through skills training.

# See Cheah (1997), Low (1998) and Cheon, (1999). In Singapore, the transfer of foreign technology and
foreign skills stimulates the acquisition of knowledge and skills from abroad and induces positive spillover
in upgrading the skill of domestic workers. This has been accompanied with technological upgrading to
promote mechanization, computerization, automation, etc. In the Republic of Korea, the integration into
global economy or exposure to foreign competition leads to skill upgrading of domestic workers in the
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These findings emphasize the importance of the endogenous effects of technical
progress and human capital for enhancing economic growth. In particular, these explana-
tions imply that next to the important endogenous effects of technical progress and human
capital in economic growth, the complementary relationships between them and between
them and skill upgrading are also important for enhancing economic growth.

3.4 Measurement of technological change and human capital

While it is admitted that technological progress and human capital are difficult to measure,
the theoretical and empirical literature use many indicators to approximate their effects. It
will be useful to illustrate the advantages and weakness of these measures in order to select
some relevant measures for the empirical analysis in the subsequent chapters.

3. 4.1 Measurement of technological change

The literature uses several indicators to measure the role of technical progress in economic
growth and particularly distinguishes between input indicators, which include variables
such as R&D expenditures and human resources, and output indicators, which comprise
variables such as patent, productivity growth, publication, etc. (cf. OECD, 1997). A com-
prehensive approach of technological progress should be based on integration of input and
output indicators.

The traditional indicator used in the literature to measure the contribution of techni-
cal change in economic progress is represented by total factor productivity (TFP) (cf. Kahn
and Lim, 1998). It is also known as Solow Residuals, as Solow (1956, 1957) was the one to
find that the growth rate of technical progress emerges as the remaining unexplained vari-
able or the residual parameter — defined as the factor of output that can not explained by the
input factors.*” The use of TFP growth measure indicates the high significance of technical
progress: for instance, Solow (1957) finds that around 90% of the growth in US output per
worker during the period (1909— 1949) was due to the effect of the residual factor, which
measures the effect of technical progress. Moreover, Abramovitz (1956), Solow (1957),
Kendrick (1961) and Dension (1962) find that about half of the growth of the US economy
up to the 1950s was attributed to technical progress measured by TFP. However, the TFP
indicator has several drawbacks such as the lack of relevant and adequate data and the inac-
curacy and broadness of the concept of TFP, which includes factors other than technologi-
cal progress such as human capital (education), organization, management, knowledge, new
machines, etc. According to Mincer (1989), productivity growth indicates the consequences
of technical change, but is not a measure of it; TFP is a useful measure of technological
change only if other factors affecting productivity growth are either unimportant or consid-
ered in the statistical applications. In addition, TFP growth measure may imply some meas-
urement errors due to business cycles and economies of scale (cf. Mincer, 1989: 4).

The major input indicator in measuring scientific and technological progress is
often represented by the data relating to R&D expenditures, which have been widely used

manufacturing sector. Skill upgrading of domestic skills facilitates the adoption of foreign technologies and
technological catching-up with the advanced countries.

* Productivity growth is calculated as the differences between the rate of growth of output and (a weighted
measure of) the rate of growth of the capital and labour inputs (Mincer, 1989), or the differences in growth
rates of the social product and the capital and labour production factors
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across the OECD countries due to their consistency and easier computation compared to
output indicators in these countries. The R&D expenditure data can be utilized to analyze
the comparative development and breakdown of R&D activities according to sector and
source of finance. However, R&D expenditure data has several defects: for instance, that
the data reflects only the recorded expenditures and the institutionalized aspects of technol-
ogy aimed at increasing knowledge. It also does not include many activities that contribute
to technological knowledge such as design, learning-by-doing, the indirect public spending
on R&D, etc. Moreover, R&D data reflects only the effort put into research, and does not
reflect the efficiency with which this effort leads to new knowledge, the quality of R&D
work undertaken, the quality of the scientists performing the work, the cost of inputs of
labour, equipment and materials, etc. Moreover, the definition of R&D expenditure varies
substantially across countries and is difficult to measure for a large number of countries,
and does not reflect the effects of the international spillover of S&T and variations across
countries with respect to R&D performance. In addition, it does not produce immediate
results, making it difficult to establish direct relation between R&D performance and indi-
cators of economic growth, because R&D activities lead to knowledge creation, which may
lead to improved performance only in the long run.*®

The major output indicator is defined by the patent indicator, which is utilized in
the literature to measure technological capacity and status of a country, sector or company.
The literature uses patent data to measure the output of technological activities, to reflect
the technological performance over time and across countries, to examine the technological
specialization in key sectors of industry and to protect industrial property rights (cf. OECD,
1997). The patent indicator is often widely used in the measurement of technological
change because it allows for international comparisons over a long period; it provides more
accurate and specific analyses by sector and by technology; and allows for more focus on a
company, institution and even single inventor or researcher. On the other hand, the patent
indicator also has several limitations, such as: a lesser degree of reliability for countries or
sectors with a small number of patents; and possible interruptions by reason of having to
work with publication rather than priority dates.*” Further limitations lie in the difficulty in
interpreting average annual growth rates per period due to unstable patent numbers at the
end of a period, lack of exact measurements and the potential inconsistency between the
required and actual measurements, the latter problem admittedly also applicable to other
indicators.*®

Numerous empirical studies use innovation surveys such as the survey of resources
(R&D) indicators, survey of direct progress (output) indicators and survey of indirect pro-
gress and impact indicators, which can be evaluated by questionnaires to measure techno-
logical change. A well-known example of this is the Community Innovation Survey (CIS).
Distinction has been made between innovation surveys according to subject and object ap-
proaches. The subject approach focuses on the innovator or firm-level innovative activities,
identifies both input and output indicators, includes small-scale incremental change, reflects
economic indicators and permits for comparisons within industries or inter-firm compari-
son, but does not allow for comparison between different industries with different outputs.

* See OECD (1997) Second European Report on Science and Technology Indicators (1997: 37).

7 The priority date of a patent refers to the date of first filing, whereas the publication date refers to the
date on which the patent was published. This leads to a time lag between the priority and publication year.
For example, in the European (EPO) system, patents are published eighteen months after first application.
* See OECD’s Second European Report on Science and Technology Indicators (1997: 90- 91).
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On the other hand, the object approach focuses on significant technological innovations
(new product or process) or the objective output of the innovation process, on the technol-
ogy itself. It allows for an external assessment of the importance of innovation independent
of personal judgement and usually identified through expert appraisal or through new prod-
uct announcement in trade journals or other literature. However, it has limitations as it is
confined only to major innovations, neglects small incremental innovation and does not
include an assessment of the economic significance of innovation. *’

Some recent studies tend to measure technological change by using an index of use,
investment or expenditures on ICT, IT, computers or computer equipment, which are also
called the new general purposes technologies. These indicators are relatively easier to calcu-
late and several studies provide strong results when using them to reflect the use and or-
ganization of technological innovation (cf. Autor, Katz and Krueger, 1998; Bresnahan,
1999). However, the utilization of computer use as a measurement of technological progress
and innovation may lead to endogenity and measurement problems (cf. Sanders and
ter Weel, 2000: 26).

For our macro-micro analysis we use R&D, patent and ICT as more relevant meas-
ures of technical change at the macro-micro levels. Moreover, at the micro/firm level we
use the innovation survey following the subject approach, as it appears more relevant for
assessing only small incremental innovation at firm level. Our analysis will not include the
object approach since it focuses on big (radical) innovations and seems inappropriate for
measuring the small incremental innovations in our case studies in the Gulf. Other meas-
ures, such as the TFP measure, are not very relevant for our analysis and will not be in-
cluded in our study due to a lack of relevant data and information to estimate these at both
macro and micro levels. In order to measure these indicators, we will use the available rele-
vant secondary data and information at the macro level and use the firm survey data at the
micro level, as we will explain in Chapters 4 and 6 below.

3.4.2 Measurement of human capital (human skills)

The most widely used measures of skill in the literature is educational attainment, as meas-
ured by the average years of schooling, occupation measure, the share of non-production
workers in total employment and the share of non- production workers wages to total
wages. In addition, the literature uses other measures of human capital such as school en-
rolment ratios, adult literacy rates and school quality measures.

School gross and net enrolment ratios reflect current flows of education that accu-
mulate to create the future stocks of human capital and have been used in several studies
(cf. Barro, 1991; Barro and Lee, 1993; 1996).50 However, they have several limitations: for
instance, they only measure current flows of schooling and do not reflect the stock of hu-
man capital. In addition, they are susceptible to underestimation and overestimation meas-

4 See Smith (2000).

% The UNESCO definition distinguishes between gross and net enrolment ratios. “Gross enrolment ratio
defines the ratio of all persons enrolled in a given level of schooling to the population of the age group that
would be enrolled at that level. While, net enrolment ratio modifies the numerator of the gross enrolment
ratio to count only the students enrolled within the designated age group i.e. the ratio of students at a given
level of schooling in the designated age group to the total population of the same age group. The net en-
rolment ratios vary between zero and one, whereas the gross enrolment ratios can exceed one” (Barro and
Lee, 1993:4). For detailed definition, see also the UNESCO-UIS website: www.uis.unesco.org
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urement errors': for instance, net enrolment ratios tend to underestimate the actual value of
variables on both mortality and migration; gross enrolment ratios introduce errors related to
repetition of grades and dropouts, which are widely observed in developing countries. Gross
enrolment ratios overestimate the actual value because their calculation are based on annual
surveys of educational institutions in each country and reflect registered number of students
at the beginning of each school year rather than computing the actual number in attendance.
In general, the net enrolment ratio is relatively more appropriate for measuring the accumu-
lation of human capital, however, the gross ratio has been widely used because it is more
often available for developing countries.”

The adult literacy rates have been frequently used in several studies to estimate the
relationhip between human capital and economic growth (cf. Barro, 1991; Romer, 1989).
They have an advantage over school enrolment ratios as they reflect the stock of human
capital rather than the flow of investment. However, a major problem with adult literacy
rates is that they measure only one component of the current stock of human capital or the
first stage in the path of human capital formation, but do not reflect the skills that are ob-
tained beyond the most elementary levels of schooling as well as many other important
aspects of human capital and various types of technical knowledge, which are important for
enhancing labour productivity and economic growth. The use of literacy to measure the
stock of human capital implies that education beyond the most elementary level does not
contribute significantly to productivity.”

The educational attainment or educational level is measured by average years of
schooling to reflect the stock of human capital and allow for across countries or interna-
tional comparison.”® It has been widely used in the literature (cf. Barro and Lee, 1993;
1996) as an appropriate and accurate alternative measure to both school enrolment ratios
and adult literacy rates. In recent literature, educational attainment is used to reflect the
inflows of new school graduates to existing educational stocks across countries (cf. Barro
and Lee, 2000). The rapid growth in average years of schooling led to double growth in the
stock of human capital in the USA (cf. Mulligan and Sala-i-Martin, 1995), educational at-
tainment or the average years of schooling has a significant contribution to the growth of
total factor productivity (cf. Kahn and Lim, 1998). Although the average years of schooling
measure is often widely used as the most popular measure of human capital in the new
growth literature and comparisons across countries, it has some drawbacks, such as the
assumption of constant elasticity of substitution across workers of different group, which

3! Lee and Barro (1997) use an adjusted enrolment ratio to overcome the problems of underestimation in
net enrolment ratios and overestimation in gross enrolment ratios.

32 See Barro and Lee (1993: 4-6).

%3 See Barro and Lee (1993: 6). “The literacy rates have been used in the United Nations Development
Programme UNDP, 1990, to construct an index of human capital. Moreover, Barro and Lee (1993) use
adult illiteracy rates to proxy for the percentages of adult population who have no school attainment to fill
the gap in the availability of census/ survey data” (Barro and Lee, 1993: 6-7). See also the UNESCO-UIS
website: Www.uis.unesco.org.

* The educational attainment is measured by the average years of schooling, which is computed by adding
the product of the number of years of schooling times the number of people in each schooling category
across school categories, “i.e. defined by the following formula:

Average Years of Schooling = %; YR, H S;

Where j is schooling level, YR; is the number of years of schooling represented by the level j, and H S; is
the fraction of the population for which the jth level is the highest value attained” Barro and Lee (1993. 7).
For detailed definition, see also the UNESCO-UIS website: www.uis.unesco.org
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implies that always and everywhere workers of each education category are perfect substi-
tutes for workers in other categories. It assumes that productivity differentials among work-
ers with different levels of education are proportional to their years of schooling, that al-
ways and everywhere a year of education adds a constant quantity of human capital and
delivers the same increase in skill, whether undertaken by a primary pupil or a college stu-
dent. It implies that always and everywhere a worker with 16 years of schooling is 16 times
as productive as worker with one year of schooling, irrespective of the wage rate differen-
tials. It does not consider differences in the fields of study and quality of schooling (quality
of teachers and education infrastructure) and wage rate across countries. Moreover, the
educational attainment does not directly measure the human skills obtained at schools,
namely quality of schooling across countries, and it does not reflect the skills and experi-
ence gained by individuals after their formal education.>

Some studies use schooling quality measure or the quality of educational output to
measure the impacts on various dimensions of cognitive skills that affect an individual’s
productive behaviour, and thereby the quality of the future labour force (cf. Hanushek and
Kim, 1995; Lee and Barro, 1997).°% " Although both the quality and the quantity of school-
ing are important ingredients of human capital, schooling quality measure has several dis-
advantages as it varies substantially across countries and is difficult to measure for a large
number of countries (Lee and Barro, 1997: 1).

The occupation measure or classification is based on the definition of employment
structure and the relative shares of educated and non-educated workers in total employment.
In particular, the ILO International Standards Classification of Occupations (ISCO)58 is a
widely used measure for measuring skill composition in the literature (cf. Colecchia and
Papaconstantinou, 1996; Hwang, 2000°%). According to the ISCO classification, only
WCHS is referred to as “high-skilled”, with all other groups regarded as low skilled. The
advantage of the occupation measure is that the change in occupational distribution of em-
ployment provides more information on the skills required and measures the change in

%% See Mulligan and Sala -i - Martin (1995: 2) and Barro and Lee (2000: 12).

% The definition of this measure includes the pupils/teacher ratios, spending per pupil at primary and sec-
ondary schools as a percentage of GDP, and also estimates average salaries of primary school teachers to
per capita GDP.

°7 Hanushek and Kim (1995) find that cognitive skills are an important component of relevant variations in
human capital, reinforcing the attention to school quality found in many countries today. Their results
indicate that quality of labour force has a consistent, stable and strong influence on economic growth, the
impact of quality indicates that one standard deviation in mathematics and science skills translates into one
percentage point in average annual real growth. This growth effect is larger than would be obtained from
over eight years in average schooling.

% The ILO International Standards Classification of Occupations (ISCO) are aggregated in the following
way:

White-Collar high-skilled (WCHS) includes legislators, senior officials, managers, professionals, techni-
cians and associate professionals.

White-Collar low-skilled (WCLS) includes clerks, services workers, shop and market sales workers.
Blue-Collar high-skilled (BCHS) includes skilled agricultural and fishery workers, craft and related trade
workers.

Blue-Collar low-skilled (BCLS) includes plant and machine operators and assemblers and elementary
occupations.

> Hwang (2000) finds that skill upgrading, decreasing motor skills and increasing cognitive skills are
accompanying the diffusion of ICT, mainly through occupational change rather than educational improve-
ment.
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skills structure. But it has the drawback that it does not necessarily take into accounts on-
the-job learning and, in particular, skills associated with the use of new technologies.60 It
also fails to account for the changing nature of skills under an occupational title.*!

The share of non-production workers to total employment measure is defined by
the ratio of the non-production workers to total employment and has been usually used in
the literature (cf. Kahn and Lim, 1998; Cheon, 1999). However, it has several limitations:
for instance, it does not exactly reflect change in relative demand for non-production work-
ers, and it may over-represent the shift in demand for non-production workers. Moreover,
the definition of non-production workers includes a lot of low-skilled service jobs such as
janitors, cleaners or simple clerical jobs, and various liberal occupations, while excluding
production supervisors, foremen and skilled workers that are of considerable importance in
manufacturing sector of developing countries (Cheon, 1999: 12-13).%

The share of non-production workers’ wages in total wages is measured by the ratio
of non-production workers wages to total wages, and has been used in several empirical
studies (cf. Kahn and Lim, 1998). Its advantage is that the changes in the non-production
share in the wage bill provide a better measure of the demand shift toward non-production
workers, provided that the elasticity of substitution between production and non-production
workers is above one (cf. Berman, Bound and Griliches, 1994; Cheon, 1999). However, it
has several limitations: for instance, the measure is originally based on the definition of
non-production and production workers for skill and unskilled workers and may suffer the
same measurement errors related to the definition of non-production and production work-
ers as we explained above. Moreover, the wage measure is applicable only when the elastic-
ity of substitution between production and non-production worker is above one. Further-
more, it may be inaccurate to reflect the movement in the stock of human capital when the
relative wages change for reasons other than changes in human capital and technological
stocks (e.g. due to price change). So, the wage measures may induce some measurement
errors (cf. Cheon, 1999; Goldin and Katz, 1998; Machin, and Van Reenen, 1998).63

For our analysis at the macro level we use the measures of school enrolment ratios,
literacy rates, educational attainment, school quality measures and occupational classifica-
tion to assess skill levels, based on information and data from many relevant sources (e.g.
the UNESCO, UNDP, etc.). In addition, in our analysis at the micro/firm level, we use two
more relevant measures of skill, namely, educational attainment and occupational classifica-
tion, based on data obtained from the firm survey as we will explain in Chapters 4, 5 and 6.
Our analysis will not include other indicators such as the share of non-production workers
in total employment and the share of non-production workers wages in total wages due to a
lack of relevant data to estimate these. Instead, we use the share of high-skilled in total em-
ployment and the share of high-skilled wages to low-skilled wages according to education
and occupation definitions.

% See Colecchia and Papaconstantinou (1996: 8).

8 See ILO (1998) World Employment Report (1998/1999: 35).

62 See Kahn and Lim, (1998) and Cheon, (1999: 12-13).

83 See Cheon (1999: 12-13), Goldin and Katz (1998) and Machin, and Van Reenen (1998).
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3.5 Endogenous Growth and Public Policy

We mentioned in Section 3 that endogenous growth literature revealed several robust facts
and interesting implications that paved the way for growth, it is convenient in this section to
explain that it also provided some insights for a possible role for government policy. We
explain below the literature and arguments for government intervention to promote the ac-
cumulation of technology, human capital and hence growth rate.

The most popular view in the literature is that the rationale for government inter-
vention is basically related to the idea that knowledge (in the form of technical progress or
accumulation of human capital) is a public good, which is non-rival and partially exclud-
able. As in Romer (1990) and Barro and Sala-i-Martin (1995), these two features imply an
unbounded growth and incomplete appropriability of knowledge and raise the possibility of
knowledge spillovers across firms and hence the whole economy. While the feature of
spillovers of knowledge supports endogenous growth, it also creates a form of externality
and implies that private investments generate a positive external effect and the private re-
turns from investment tend to be lower than the social returns. The outcomes tend not to be
Pareto optimal but sub optimal and require government intervention to correct the distor-
tion. The social optimum can be achieved by many instruments such as providing subsidies
(which can be financed by taxation) to improve the accumulation of technology and human
capital, incentives and returns from investment for private investors.

In the endogenous growth literature some studies explicitly model the importance
of technology and human capital for endogenous growth, but only implicitly indicate a role
for public policy. For instance, while the Lucas (1988) model emphasizes investment in
human capital, it only implicitly allows for a role for public policy through subsidies
(Haslinger and Ziesemer, 1996: 230). Moreover, the Arrow (1962) learning-by-doing and
Romer (1986) models imply an indirect intervention: an investment tax credit that increased
the accumulation of capital necessarily also increased the accumulation of technology
(Romer, 1990: S94).

According to Ziesemer’s (1987) interpretation, T.W. Schultz (1964) presents a
pioneering theoretical justification for a central role for government interference to promote
public investment and emphasis their long-run effects on growth and development.
Schultz’s (1964) theory reveals that the provision of public factors, such as basic education
and basic scientific research, is necessary for human capital formation and this would drive
technical progress. Therefore, technical progress depends on human capital, and the produc-
tion of human capital in turn requires public factors such as basic education and basic scien-
tific research. It is assumed that the public goods are financed through a linear income tax
rate: the lower the level of public goods and tax rate, the higher is the price of human capital
and less human capital is supplied. If the rate of technical progress depends upon human
capital, then technological progress is dependent upon taxation and public goods. The con-
tribution by Shell (1967) involves public investment and assumes a public, non-rivalrous
stock of technology; a flat-rate income tax is raised to finance the change in the stock of
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knowledge. Tax has two effects: it increases growth, but also decreases the returns from
investment and negatively affects private capital formation.**

Ziesemer (1990; 1991; 1995) formulates Schultz’s (1964) ideas that public factors
— basic education and basic scientific research — are held as necessary for the formation of
human capital and the development process. Ziesemer (1990) argues for an essential role of
public factors, which are provided by the government and in turn financed by a simple flat-
rate income tax to introduce an outstanding role of economic policy in economic develop-
ment. Ziesemer (1991) assumes that, in a growth model with endogenous technical pro-
gress, if an externality arises at the firm’s level, government intervention is needed to obtain
the optimum and perfectly competitive market structure. Hence, a tax subsidy system is
introduced to influence the rate of technical progress and brings it to the optimal level of
growth. Ziesemer’s (1995) model indicates that public factors are used in the formation of
human capital and human capital, in turn, is necessary for the production of technical pro-
gress. If public factors are financed by a flat-rate income tax, then a higher rate of taxation
or shares of public expenditure on education in the GDP will lead to a higher level of public
factors, a higher rate of technical progress and will also lead to a higher growth if steady
states are stable. In Ziesemer’s (1991) model the optimal policy is a technology stock sub-
sidy to reward firms and to provide an incentive for the spillovers of technology formation
to the human capital schooling process. In Ziesemer’s (1990, 1995) models the optimal
policy is a tax financed by government spending on the provision or creation of public
knowledge (basic education and basic scientific research). The share of GDP raised and
spent on the provision of 5public factors has an impact on the level of GDP per capita or its
growth rate respectively.’

One assumption in Romer’s (1990) model of endogenous technological change is
that technological change arises in response to market incentives, and the latter play an
essential role in the model. Romer (1990) assumes that in a growth model with spillover
effects, the social optimum can be achieved by subsidizing the accumulation of technology.
A subsidy to R&D works to compensate R&D firms for the learning-by-doing and the posi-
tive external effects they spillover to other R&D firms; in the absence of R&D, a subsidy
creates further incentives for firms to gain entry. Although all the research is embodied in
capital goods, a subsidy to physical capital accumulation may be a very poor substitute for
direct subsidies that increase the incentives to undertake research. In the absence of feasible
policies that can remove the divergence between the social and private returns to research, a
second-best policy for a government would be to subsidize the accumulation of human
capital. A subsidy to employment in research sector that is financed through lump-sum
taxes has the same effects on growth as an increase in the productivity parameter: in the
long run, a subsidy will cause an increase in the growth rate (Romer, 1990: S72, S74, S93,
S98-S99).

Barro and Sala-i-Martin (1992) allow for the effects of fiscal policy on long-term
growth and discuss the role of tax policy in various models of endogenous economic
growth. In their view, in growth models with learning-by-doing and spillover effects, the
social optimum can be attained by financing government consumption purchases with an
income tax, and monopoly pricing of new types of capital goods. The tax policies that en-

6 See Ziesemer (1987: 107-108, 112, 115) and Haslinger and Ziesemer (1996: 230, 232). Ziesemer (1987)
summarises T.W. Schultz’s (1964) view and indicates that the latter uses Nelson (1959) idea that both basic
education and basic scientific research should be viewed as a public good.

5 See Ziesemer (1990: 268-280); Ziesemer (1991: 47-68), and Ziesemer (1995: 1-19).
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courage investment can raise the growth rate and thereby increase the utility of the represen-
tative household. In growth models that incorporate public services, the optimal tax policy
depends on the characteristics of services. If the public services are publicly provided pri-
vate goods, which are rival and excludable, or publicly provided public goods, which are
non-rival and excludable, then lump-sum taxation is superior to income taxation (Barro and
Sala-i-Martin, 1992: 645, 660).

In many models of endogenous growth (e.g. Romer, 1987; 1990; Grossman and
Helpman, 1991), technological progress corresponds to an expansion in the number of types
of capital goods, inventions require active R&D, and firms are compensated through the
retention of monopoly power over the use of their inventions. Therefore, the models involve
elements of imperfect competition as the excess of the monopoly price over the competitive
one implies that the private rate of return on investment falls short of the social return, and,
hence, that the steady-state growth rate is below the socially optimal rate. A common fea-
ture in all three types of models — learning-by-doing with spillovers, taxation of income
from capital (in models where government services are not subject to congestion) and varie-
ties of capital goods under imperfect competition — is the shortfall of the private rate of
return on investment from the social one. This implies that the Pareto optimum can be at-
tained in each model if the government raises the private rate of return on investment to the
social one without introducing other distortions. This outcome can be achieved either by
subsidizing the purchase of capital goods or by subsidizing the income on capital. Another
measure is to subsidize research to raise the private rate of return to the social rate and to
provide further incentive to private producers to create new types of capital goods.®®

Barro and Sala-i-Martin (1995) combine the Arrow (1962) and Romer (1986) as-
sumptions of learning-by-doing and knowledge spillovers. In their model, the social opti-
mum can be attained in a decentralized economy by providing various forms of subsidies
that work to raise the private rate of return to investment and thereby tend to eliminate the
excess of social over private returns. For instance, the government could induce the private
sector to attain the social optimum if it provided subsidies to the purchases of capital goods
(an investment-tax credit), financing it through a lump-sum tax. Further options open to the
government are: providing subsidies to the purchase of intermediate goods, incentive to
expand over time using a lump-sum tax to finance a subsidy, subsidies to final output so
that producers receive units of revenue for each unit of good produced, or a direct subsidy
to R&D spending to raise the private rate of return on R&D and provide a sufficient incen-
tive for research. Therefore, two policy instruments are needed: one that encourages produc-
tion of the monopolized intermediates and another that stimulates R&D.*’

Aghion and Howitt (1998) argue for a role for public intervention to support inno-
vative activities either through the design and use of subsidies (direct targeted or untargeted
subsidies) or the design of property rights and patent legislation. They suggest that the R&D
investments should be subsidized whenever positive external effects dominate and as a
result growth under laissez-faire is suboptimal, but that R&D investment should be taxed if
too much “business-stealing” or creative destruction takes place under laissez-faire. They
distinguish between targeted and untargeted subsidies, the choice between them depends
essentially on availability of information to the government. Targeted R&D subsidies are
direct government subsidies that are deliberately aimed at particular sectors (e.g. defence),

% See Barro and Sala-i- Martin (1992: 651-652, 654-655).
87 See Barro and Sala-i- Martin (1995: 146, 147, 150-151, 222, 223, 226, 229-230).
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industries or firms. It may take the forms of public investments in state owned laboratories,
research grants, participation in R&D funds, subsidies to enterprises (e.g., input subsidies),
credit guarantees, and public investment in high-technology industries. Untargeted subsidies
is another important instrument of direct policy intervention in the R&D sector, offered on a
non-discriminatory basis according to market decision, without targeting particular firms,
industries or projects; untargeted subsidies take the form of research tax credits, tax deduc-
tions, credit guarantees, subsidized insurance for risky capital investments, etc. Aghion and
Howitt (1998) indicate other forms of government intervention to increase incentives/ sub-
sidies for R&D efforts: through the government’s buying up or reducing of the outside in-
vestors’ share or equity in independent research units and turning it over to R&D firms.
Finally, they show that the government has a vital role in enforcing property rights by al-
lowing firms involved to earn monopoly rents as a reward for innovation.

Jones (1998) indicates that many models in the endogenous growth literature have
the implication that changes in government policies, such as subsidies to research or taxes
on investment, have level effects but no long-run growth effects. For instance, a govern-
ment subsidy that increases the share of labour in research will typically increase the growth
rate of the economy, but only temporarily, as the economy transits to a higher level of in-
come. ¥

Several studies emphasize a role for government intervention and the positive im-
pact of public provision of education and training. For instance, Azariadis and Drazen
(1990) suggest a role for government intervention in the education sector (through educa-
tion subsidies) to avoid low-development traps and thereby promote high sustained growth.
Otani and Villanueva (1990), and Barro and Sala-i-Martin (1995) illustrate, for a cross sec-
tion of countries, a positive impact of government interventions on growth rates coming
from the expenditure side (i.e. the share of public expenditure on education of the GDP).
Barro and Sala-i-Martin (1995) find that public spending on education has a significant
positive effect on growth: a 1.5 per cent increase of the ratio of public education spending to
GDP during the period 1965-1975 would have raised the average growth during the same
period by 0.3 per cent per year. Aghion and Howitt (1998) indicate that centralized funding
of education will always favor human capital accumulation and therefore growth in the lon%
run, even though local funding may sometimes be growth-enhancing in the short run.’
Trostel (2002) suggests that public provision of education through subsidy has the potential
to be the most efficient educational policy because it provides incentives and stimulates
investment in and accumulation of human capital. A recent report by the UNESCO-
UIS/OECD (2003) stresses the role of public finance in enhancing investments and returns
from education in a number of selected countries. Chatterji (1995) presents a growth model
based on Lucas’ (1988) model to explore a potential role for government intervention by
subsidizing training to compensate private sector for the positive externalities they generate
and to provide more incentives for more investment in the accumulation of skills. The
model assumes two possible sources of growth: exogenous technical progress and endoge-
nously produced skills growth. The optimal subsidy on training rises with the rise/strength
of the externality generated by the average skill level in output production; it also depends

%8 See Aghion and Howitt (1998: 474, 489).

% See Jones (1998: 147, 112).

7 Otani and Villanueva (1990) is cited in Haslinger and Ziesemer (1996: 236). Azariadis and Drazen
(1990) and Barro and Sala-i-Martin (1995) respectively are cited in Aghion and Howitt (1998: 333, 328).
See also Aghion and Howitt (1998: 338).
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on macroeconomic variables such as the extent of productivity growth from other sources in
the economy.71

One interesting observation by Aghion and Howitt (1998) indicates that the finding
with respect to the complementarity between educational attainment and R&D activities has
in turn many interesting policy implications. First, it suggests that “macroeconomic policies
which affect rates of innovation and investment will affect the relative demand for workers
classified by education, and hence the aggregate skill distribution of employment and earn-
ing. (Bartel and Lichtenberg, 1987)”. In other words, governments will increase the average
level of education not only directly through education policy, but also indirectly by actively
supporting R&D activities. Conversely, government subsidies to education will increase the
profitability of research and development activities, and thereby speed up technological
progress (Aghion and Howitt, 1998: 339-340).

Few studies examine the practical relevance of the models of growth enhancing
policies, particularly for the developing countries. For instance, Haslinger and Ziesemer
(1996) indicate that most of the models of publicly financed investment in human capital
are basically intended for industrialized and not for developing countries. In their view, in
the developing countries, raising the publicly financed investment is hampered by the lack
of a well-developed institutional setup to use the instruments of taxation, mainly because of
substantial engagement in non-monetised activities, a large informal sector, extreme pov-
erty and different effects from the prevalent regressive trade tax (Haslinger and Ziesemer,
1996: 240-241).

Apart from these practical limitations for the developing countries, in the recent
years there is a growing body of literature on the role of public policies and government
intervention to promote human capital and technological capabilities in the developing
countries. For instance, Lall (1999) discusses strategies to develop skills and capabilities in
developing countries and argues that there is a valid case for policies to coordinate, guide
and subsidize learning; and to develop such factors as skills and technology where external-
ities and information failures are particularly pervasive. He identifies two broad successful
strategies in the developing world to promote skills and learning for competitiveness. First,
autonomous strategies to accelerate and guide learning by domestic firms by promoting
infant industries, coordinating investments in related activities, overcoming externalities,
directing credit, and developing specific skills and institutions. Second, foreign direct in-
vestment (FDI) dependent strategies that rely on Transnational Corporations (TNCs) to lead
export growth and upgrading, which has two subsets of strategies: those based on targeting
TNCs and using industrial policy to guide them in more technology intensive activities; and
more passive strategies that rely on market forces to attract and upgrade activities. Korea
and Taiwan are leading example of national-led strategy, Singapore and Malaysia of the
FDI-led targeted strategy, and Mexico and Thailand of the FDI-led market-led strategy
(Lall, 1999: 9-10).

! See Chatterji (1995: 274-282).

2 In the case of the Gulf countries, the extent of both the ‘non-monetised’ activities and informal sector is
less clear. However, different from other developing countries, in the Gulf countries both the prevalence of
the welfare states- absence of extreme poverty (cf. UNDP, 2004)- and the recent structural reform of fiscal
and monetary policies and labour market (cf. Fasano and Igbal, 2003) may imply a promising role for
government intervention.
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3.6 Conclusions

In this chapter we provide a background for the empirical analysis in the following chapters
by surveying the theoretical and empirical literature that emphasize the positive growth
effects of human capital and technological progress in increasing and sustaining economic
growth. We explain that economic growth theories recognized and provided different per-
ceptions and analytical frameworks for modelling the various effects of technical change,
innovation and human capital on economic growth. The major differences arise because the
exogenous growth theories perceive and model technical progress and human capital as
exogenous variables in growth accounting model, whereas the endogenous growth theory
envisages and models technical progress and human capital as endogenous variables deter-
mining the rates and differences of economic growth across countries. The endogenous
growth theory contributes to improve understanding of the interaction between technologi-
cal change, human capital and economic growth and fills the gap in earlier growth theories
by considering the important endogenous effects of human capital, technological progress
and innovation. The endogenous growth theory predicts that in the long run economic
growth at the aggregate level is determined by endogenous sources of technological change,
human capital, learning by doing, spillovers of knowledge and external effects of human
capital. The presence of increasing returns to scale and externalities prevent diminishing
returns to accumulation of capital, and so ensure the long run steady state of growth within
a dynamic general equilibrium framework. We illustrate that the inclusion of human capital
and technological change in growth accounting models motivate endogenous growth litera-
ture to provide several interesting explanations of the relationship between human capital
and technical change. In particular, it stimulates considerable debate about the complemen-
tary relationship between human capital and technical progress, skilled biased technical
change, the role of technical progress in skill upgrading and the role of skill and improve-
ment in the accumulation of human capital in skill upgrading. These explanations imply that
next to the important endogenous effects of technical progress and human capital for eco-
nomic growth, the complementary relationships between them and between them and skill
upgrading are also important for enhancing economic growth. Finally, we show the advan-
tages and limitations of several measures of technological change and human capital that
have been used in theoretical and empirical literature, some of these measures are relevant
for the empirical analysis in the next chapters according to availability of data.
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Chapter 4

Research Methodology and Method of Data
Collection

Introduction

The previous chapter discussed the theoretical and empirical endogenous growth literature
on the relationship between technical progress, human capital (education) and economic
growth, which we considered as a useful background for the empirical investigation that
follows in the next chapters. Before we go into the empirical analysis, it is appropriate to
define the methods of data collection and illustrate the composition and operation of the
surveys in this chapter. In Section 1 we explain the motives for performing the macro and
firm surveys and selection of a case study. Next, we show the selection of the sample and
composition of the surveys in Section 2; and explain the structure and design of the ques-
tionnaire in Section 3. Section 4 provides the conclusions, advantages and limitations of the
surveys.

4.1 Motivation and selection of a case study

The empirical investigation in this research uses a combination of primary and secondary
data covering both the macro and micro levels. We collected our primary data using both
macro and firm surveys and interviews. We explain the reasons for undertaking two surveys
below, after which we spell out the selection of the case study, the sample, design and com-
position of the surveys.

The basic objective of conducting the macro and firm surveys was to obtain spe-
cific information to provide insights into the factors influencing or the causes and conse-
quences of low skill and technology indicators and to help generate policies to enhance skill
and technology. The macro survey examines the causes and consequences of the deficiency
of the educational system and the firm survey discusses the implications of the excessive
use of unskilled foreign workers.”

We held the macro survey due to a lack of enough materials needed to investigate
the research problem, assess upskilling efforts, examine the causes and consequences of
deficient educational systems, training provision, skills mismatch and transfer of knowledge
at the macro level. The survey also aimed to explore, from the perspectives of policy mak-
ers and experts, relevant short and long run plans and policies for the enhancement of skill
levels, education, training, transfer of knowledge and technological upgrading.

™ In the appendices, we list the set of questions that were sent out to the sample of firms, policy makers
and experts included in the surveys. In addition, we present a brief definition of some of the terms used in
the various questions that were provided as a guide to help the respondents.



Research Methodology and Method of Data Collection 57

The main reason for conducting the firm survey was to fill the information gap due
to a lack of relevant, reliable and up-to-date information to allow a more comprehensive
analysis and a deeper understanding of the status of skill and technology at the micro level.
The survey requested quantitative data to assess technology indicators measured by R&D,
patent and ICT and to evaluate skill indicators measured by educational attainment, average
years of schooling and experience and occupational level. In addition, additional informa-
tion was sought to assess the use, level, transfer and dependence on foreign technology, to
determine the important factors hindering, and those contributing toward enhancing the
provision of training, mechanisms and plans for skill upgrading across firms.

The field research to collect our primary data was held in the period from February
to April, 2002 in the UAE as a case study of the Gulf countries. The selection and focus of
our analysis on the UAE was related to the easy accessibility to data and information and
facilities for the fulfilment of the fieldwork/surveys, which were offered by the Centre for
Labour Market Research and Information affiliated to TANMIA - UAE Ministry of Labour
and Social Affairs. Moreover, in recent times, the UAE ranks first amongst the Gulf coun-
tries in terms of ICT diffusion: for instance, the World Bank (2003) indicates that the share
of the UAE population accessing the Internet represents 52.8% and 42.3% of total Gulf
population accessing the Internet in 2000 and 2001 respectively. In addition, the UAE has
the highest per capita manufacturing product in the Gulf region.”* “The UAE business-
friendly environment and good infrastructure have also been key sources to maintain com-
petitiveness and growth in the non-oil sectors. These factors have made the UAE an attrac-
tive place to invest in, particularly in the free zones, for companies seeking to serve the
growing markets of the Middle East, North Africa, India and Pakistan.” (cf. Goyal, 2003:
49).

The main limitation of our selection was that the UAE does not report the highest
performance within the Gulf region with respect to both skill and technology indicators.
Our analysis in Chapter 2 above illustrates that the UAE is falling behind Saudi Arabia and
Babhrain in terms of technological performance (patent and R&D indicators) and educational
performance (educational enrolment, average years of schooling and the percentage of stu-
dents enrolled in S&T disciplines) respectively. Despite the possible advantages of consid-
ering the case of Saudi Arabia and Bahrain, due to some practical difficulties concerning
accessibility to data and information, we will be focusing only on the UAE as an in-depth
case study to represent the Gulf countries.

We observe a lack of coherence, insufficient performance and wide differences
across the Gulf countries that are most noticeable in terms of skill and technology indicators
— cf. Tables 2.8 and 2.9 above respectively. For instance, regarding skill indices — measured
by the Harbison Myers index, technical enrolment index and engineering enrolment index —
Kuwait shows high performance, followed by Saudi Arabia, UAE and Oman respectively.
With respect to gross enrolment ratio in tertiary education, Qatar shows high performance
followed by Saudi Arabia, Kuwait and Bahrain respectively, while UAE and Oman respec-
tively show poor performance. Concerning the share of tertiary students in science, math
and engineering, Oman shows high performance followed by UAE and Kuwait respec-
tively, while Saudi Arabia shows poor performance. With regards to school life expectancy,
Bahrain shows high performance followed by Qatar, the UAE shows medium performance,
whereas Kuwait, Oman and Saudi Arabia respectively show poor performance. In terms of

™ See for instance the UAE Ministry of planning, Annual report, 2004
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the technology indicator, as measured by expenditures on R&D as a percentage of GDP
over the period 1996-2002, Kuwait shows high performance followed by Saudi Arabia,
while Oman, Bahrain and Qatar respectively show medium performance, and the UAE only
shows poor performance. In terms of technology indicator, as measured by application to
patents over the period 1991-1999, Saudi Arabia shows high performance, Kuwait and the
UAE respectively show medium performance, whereas Qatar and Bahrain respectively
show poor performance— cf. Table 2.9. Probably, the only exception to the lack of coher-
ence appears from the use of ICT in relation to income level. For instance, the high income
Gulf countries (UAE, Kuwait, Bahrain and Qatar) achieve growth in the use of ICT that is
higher than medium income Gulf countries (Oman and Saudi Arabia) — cf. Table 2.9 above.
In terms of Internet users in the Gulf countries in 2000 and 2001, the UAE (53% and 42%)),
Kuwait (15% and 13%) and Bahrain (12% and 28%) had high shares; Qatar (10% and 9%)
and Oman (9% and 6%) each had a medium share, whereas Saudi Arabia (2% and 2%) only
had a low share.

The firm survey covers medium and large size firms engaged in two industries in
the manufacturing sector: the chemical and metal industries.” The selection of both indus-
tries was based on the following reasons: First, the argument in favour of both upskilling
and technological upgrading is promising in both sectors and can be used to reduce the
dependence on foreign workers. Second, both sectors have strategic importance in creating
forward and backward linkages and spin-off effects to other sectors/industries. Third, both
sectors have the potential to produce energy-intensive use products benefiting from the
comparative advantage of the cheapest energy sources, particularly petroleum and natural
gases available in the UAE and the Gulf region. Fourth, the potential for product diversifi-
cation in both sectors is promising. Fifth, the important contribution of both sectors in the
manufacturing sector, for instance, in the year 2000, the contribution of both sectors to-
gether was around 29.8% of total labour force, 18.7% of capital investment and 33.3% of
the total number of industrial establishments in the manufacturing sector. In particular, the
shares of the chemical sector accounted for 10.7%, 10.7% and 16.59%, while that for the
metal sector accounted for 19.17%, 7.98% and 16.67% respectively.”® This implies that the
contribution and distribution of both sectors enable us to compare between the chemical as
a capital-intensive sector and the metal as a labour-intensive sector. Table 4.1 illustrates the
distribution of both chemical and metal industrial establishments according to the size/share
of employment in the UAE and the Gulf countries. Sixth, both basic metal and chemical
industries have approached high levels in terms of both technological intensification and
full automation in the UAE in the period 1991-1995 (cf. Cohen, 2000).

™ In the firm survey, the chemical sector includes manufactures of basic industrial chemicals, fertilizers
and pesticides, synthetics, resin and related materials, paints, varnishes and lacquers. In addition, petro-
chemicals, pharmaceuticals, drugs and medicines, soap and cleaning preparations, chemical products,
petroleum refineries, miscellaneous petroleum and coal products, tyre and tube industries, rubber products
and plastics product are also included in this sector. The metal sector includes basic metal products, fabri-
cated metal products, machinery and equipment; however, the firm survey covers only the fabricated metal
industries represented by aluminium and iron-steel because of their significant share in employment, capi-
tal and number of industrial establishments, as explained in this section.

76 See for instance the GOIC (1996) Data and Statistics.
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Table 4.1- The distribution of chemical and metal industries defined by employment size in the UAE and the Gulf
countries (1998- 2000)

Industry Chemical Metal Total manufacturing industries
Employment UAE*® Total Gulf UAE® Total Gulf UAE* Total Gulf coun-
size: N countries ” countries ” tries

Small: 283 521 374 749 1298 2766

N<50 (74%) (40%) (63%) (38%) (60%) (38%)

Medium: 57 327 120 472 382 1659

50< N <100 (15%) (25%) (20%) (24%) (18%) (24%)

Large: 43 466 104 763 473 2663

N>100 (11%) (35%) (17%) (38%) (22%) (38%)

Total 383 1314 598 1984 2153 7088

Sources: (a) UAE Ministry of Industry and Finance Industrial Statistical Book (2000), (b) GOIC Industrial Data
Bank (1998)

Other important reasons for the selection of the chemical industry are the strategic impor-
tance of this industry in the international market, and the diversified nature of the chemical
sector in the Gulf. For instance, data and statistics from GOIC (1996) and the UAE Ministry
of Industry (1998) indicate that, in the years 1995 and 1998, with the inclusion of the manu-
facture of refined petroleum products to the petrochemical, chemical and plastic sector, the
whole sector tended to be capital-intensive. In the years 1998 and 1999, with the exclusion
of the manufacture of refined petroleum products, the petrochemical, chemical and plastic
sector alone show more intensity in terms of labour than capital. In the year 2000 the petro-
chemical, chemical and plastic sector shows similar/equal intensity of both labour and capi-
tal, which may indicate similar capital/labour and output/capital ratios. Further strategic
importance of this industry is the significant contribution of oil in oil and related industries
in the Gulf economy.

Other reasons for the selection of the fabricated metal (aluminium, iron and steel)
industry are the significant contribution of both aluminium and iron-steel as sub sectors in
the fabricated metal products sector. For instance, in the year 1995, both sub-sectors to-
gether accounted for 52.2% of total employment, 61.4% of total capital investment, and
54.2% of total number of industrial establishments in the fabricated metal products sector.’”’
In addition, aluminium is a significant industry in the UAE: for instance, Dubai Aluminium
company is the largest single site aluminium smelter in the western world.”® Furthermore,
the aluminium industry could have a wider utility in the region, given the potential increase
in the demand for aluminium products due to the possible wider use of aluminium, owing to
the natural characteristics of aluminium as a metal with thin weight and high degree of puri-
fication and flexibility, to replace/substitute other metals (such as iron) in industry (GOIC,
2000b: 99).

4.2 The selection of the sample and composition of the surveys

The sample in the firm survey was drawn from the medium and large size firms active in
the chemical and metal industries, which are located in three emirates of Abu Dhabi, Dubai

7 See the GOIC (1996) Data and Statistics (1996: 123).
7 See the Dubai Aluminium company (DUABL) web site: www.dubal.ae
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and Sharjah.” The selection of these emirates was based on their significant average share
in total employment (87%), capital investment (86.4%) and total number of factories
(82.6%) in the chemical and fabricated metal industries in the UAE - cf. Table 4.2 below.*
Moreover, the selection of medium and large size firms was based on their share in total
employment, which accounted for 23.62% of medium and large size enterprises working in
the manufacturing sector (28.53% of medium size and 19.66% of large scale enterprises) in
these three emirates. Our sample drawn from these three emirates is quite representative,
since the coverage of firms in the sample and survey represents 81% and 35% of the chemi-
cal and metal industries respectively and 62% and 44% of the large and medium size firms
respectively.!’ We employed the recent secondary data published by the UAE Ministry of
finance and industry “The Industrial Statistics Book (2000)” in selecting a sample of the
firms in the survey.

Table 4.2 — The average percentage share of emirates of Abu Dhabi, Dubai and Sharjah in total number of facto-
ries, labour, capital and medium and large size firms in the chemical and metal industries (2000)

Industry  Number of Share of  Share Employment size: % Total employment in
factories capital of of employment in medium and large size
(%) labour medium and large size establishments in the
(%) establishments in the manufacturing sector
manufacturing sector
Medium  Large Medium  Large
Chemical  80.75% 83.30% 83.25%  11.25%  7.40% 43 35
Products
Metal 84.5% 89.5% 90.8% 17.28%  12.26% 66 58
Products
Average 82.6% 86.4% 87% 28.53%  19.66% 109 93
Total

Source: UAE Ministry of Industry and Finance Industrial Statistical Book (2000)

The questionnaire on “Technological Change and Skill Development” was circulated
amongst 106 of the chemical and metal medium and large size enterprises in the UAE. It
aimed at collecting micro qualitative and quantitative data, and covered the medium and
large size firms engaged in both the chemical and metal industries in the UAE. Table 4.3
below presents the composition of the firm survey. The response rate varied according to
firm size and industrial activity: for the chemical industry the total response rate was 40%,
and the weighted response rates by employment size was 44% and 37% for medium and
large size firms respectively. For the metal industry the total response rate was 44%, and the

™ For the purpose of this study, firm size is defined by employment size N. The small size firms are firms
with N <50, the medium size firms those with 49 < N < 100, and the large size firms those with N > 100
workers.

8 These emirates also have strategic importance in the UAE: for instance, Abu Dhabi accounts for more
than half of the country’s total GDP, close to 40% of the population, and 90% of oil and natural gas re-
sources. Dubai contributes one-fourth of the country’s total GDP and has been at the forefront of develop-
ing non-oil activities. Sharjah currently accounts for 45% of UAE manufacturing (cf. Fasano, 2002: 330).

8! The distribution of firms in the sample is based on two facts: the great diversity of the chemical com-
pared to metal industries and the potential for upgrading skill and technologies in the large compared to
medium size firms.
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weighted response rates by employment size were 47% and 41% for medium and large size
firms respectively.

Table 4.3- Composition of the firm survey in the UAE, 2002
Industry Employment Shareof Shareof  Share Number  Number of  Response

size employ- capitalin of firms of firms the respon-  rate
ment in sample in in the dent firms*
sample sample sample
Chemical Medium 57% 87% 26% 25 11 44%
Large 59% 17% 33% 38 14 37%
Total 59% 20% 59% 63 25 40%
Metal Medium 42% 14% 22% 19 9 47%
Large 40% 83% 19% 24 10 41%
Total 41% 80% 41% 43 19 44%
Grand total 100% 100% 100% 106 44 42%

The macro survey on “Skill Creation, Human Resources Development and Policy Interven-
tion” provides primary macro qualitative data. The questionnaire was sent to 40 policy
makers in government and experts in 14 public, university and educational institutions in
the UAE. It aimed to collect macro qualitative data to reflect the opinions of policy makers
and experts with respect to assessment of skill upgrading efforts and the causes and conse-
quences of deficient educational system, provision of training, transfer of knowledge and
technological upgrading. It was also intended to provide insights to help to generate policies
to enhance them by implementation of short and long terms plans at the macro level. The
selection of both institutions and policy makers and experts was based on their experience
and potential contribution to enhance upskilling process. The advantage of the macro survey
is that it examines these problems after integrating two different perspectives of policy
makers and experts. Moreover, due to their close association to educational and training
institutions, the approached policy makers and experts provided some useful information
from both the analytical and policy perspectives. Table 4.4 below presents the composition
of the macro survey, and indicates a total response rate of 75%; the shares of universities,
minigs‘;[ries and other public institutions are quite representative and yield different response
rate.

82 For the implementation of the firm survey, a team of part-time researchers from the National Human
Resources Development and Employment Authority (TANMIA)- UAE Ministry of Labour and Social
Affairs were hired to make direct personal contact, determine the contact address, then handle, distribute
and collect the survey from firms. On request from some of the approached firms, an additional copy of the
survey was sent by fax to accelerate and increase the response rates.

8 The term respondent firms in Table 4.3 refers to all firms that returned the questionnaire, including the
firms who did not answer/respond to some questions. This implies that response rates vary enormously
across firms as some firms did not respond to all questions — see Table 4.5 below. This may constitute
further limitations, as we explain below.

8 For the implementation of the macro survey, we established direct personal contact to handle and accel-
erate the distribution and collection of the survey. On request from some of the approached officials, an
additional copy of the survey was sent by fax to accelerate and increase the response rates. The translated
Arabic version of the macro survey was distributed along with the English version.
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Table 4.4 - Composition of the macro survey in the UAE, 2002

Representation Institutions Individuals
Number in  Total re- Response Number Total Response
sample sponse rate (%) in sample  response rate (%)
Universities 5 2 40 12 6 50
Ministries 5 5 100 15 11 73
Other Public centres 4 4 100 13 13 100
and authorities
Total 14 11 79 40 30 75

The data from the surveys is supported by ten face-to-face interviews with firm managers
and five interviews with policy makers and experts. The purpose of these interviews was to
obtain more information to support the findings from the macro survey concerning the fail-
ure of upskilling efforts, the deficiency in educational and training systems, and the implica-
tions on skills mismatch, transfer of knowledge, R&D efforts and development of the local
technologies, as well as the policies and plans of government and private sector to enhance
the upgrading of local skills and local technology, the R&D efforts, networks and transfer
of knowledge.

4.3 Structure and design of the questionnaire

We present the general structure and design of the questionnaire of the macro and firm sur-
veys in Table 4.5. The questionnaire in the macro survey was composed of six sections, and
the average response rate ranked in a descending (downward) way, i.e. generally higher for
the first four sections, moderate for the fifth section and low for the sixth section.® Each of
the six sections in the macro survey was designed to request specific information. Section 1
requested general assessment of upskilling efforts from the perspectives of policy makers
and experts. Section 2 inquired the relevant policies and important factors contributing to
enhance skill upgrading, education, training and the transfer of knowledge. Section 3 inves-
tigated the causes of low skill, deficient education, training, external effects of schooling,
transfer of knowledge and skills mismatch. Section 4 examined both currently implemented
plans and suggested future short and long run plans and policies for skill upgrading and
determined the role of skill upgrading and technological upgrading in fulfilling the socio-
economic development objectives. Section 5 sought information to check the incidence of
external effects of schooling/ the transfer of knowledge and the important factors hindering
and those contributing toward enhancing the external effects and the transfer of knowledge.
Finally, section 6 requested further recommendations for skill upgrading in the UAE.

8 The design of the questionnaire in the macro survey includes three types of questions: nominal (Yes/No),
scalar or categories, and open questions. The distribution of question types and their corresponding average
response rate are identical, for instance, majority of questions are of scalar type, which also receives higher
average response rate, followed by nominal and open questions respectively.
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Table 4.5- Structure, aims and average response rate of the questionnaire in the firm and macro surveys in the

UAE, 2002

Sect Macro survey Firm survey

-ion | Aim of the section Average Aim of the section Average

No. Response Response

Rate (%) Rate (%)

1 Request general assess- | 99% Request general background information about | 82%
ment of upskilling ef- the structure, identification and characteristics
forts. of the firms.

2 Investigate the relevant | 97% Investigate the use, level, transfer and depend- | 60%
policies to enhance skill ence on foreign technology, value and trend of
upgrading, education, ICT expenditures. Technology indicators,
training and transfer of patent, R&D, ICT and product/ process inno-
knowledge vations.

3 Examine the causes of | 94% Measure human capital (skill) indicators: | 45%
low skill, deficient edu- distribution of workers by skill levels, educa-
cational system and the tional attainment/ average schooling years,
consequences on training occupational level, average years of experi-
provision, external ence, required qualifications and average
schooling effect/ transfer wages. Assess the effect of skilled workers
of knowledge and skills and their shortage on firm product, the factors
mismatch. hindering and other enhancing the incidence

and transfer of knowledge/ external effects of
schooling and firm upskilling plan.

4 Examine the short and | 93% Examine the use of technology and the impli- | 67%
long- term mechanisms cations on upgrading skill level and the past
for skill upgrading, their and future demand for skilled and unskilled
effect on technological workers. The effect of upskilling on techno-
upgrading and fulfilling logical upgrading and self-reliance on local
socio-economic aims. skills.

5 Investigate the incidence | 74% Examine the relative importance of firm train- | 54%
of external effects of ing and short and long run skill upgrading
schooling and transfer of mechanisms. The information, coverage,
knowledge, their hinder- resources and support to firm training, the
ing and promoting factors factors hindering and other promoting the

provision of training.

6 Conclusions 43%

The questionnaire in the firm survey was composed of five sections; the average response
rate was higher for the first section, moderate for the second and fourth sections and low for
the third and fifth sections.*® Each of the five sections in the firm survey aimed to request
particular information. Section 1 requested general background information about the struc-
ture, identification and characteristics of the firms, it also requested (interval) economic
quantitative data on the value and trend of firm production and performance indicators,
including: employment, net worth (capital), profit, sale, output and product diversification
by sale and employment. Section 2 examined the use of technology, level, transfer and de-
pendence on foreign technologies. It assessed technology indicators, patent applications,
spending on R&D, and product and process innovations, the use of ICT, firm production
and demand for high skilled and also requested quantitative data on the value and trend of

% The design of the questionnaire in the firm survey includes four types of questions: nominal (Yes/No),
scalar or categories, open and interval questions. The distribution of the questions and their corresponding
average response rates vary. Most of the questions are of scalar type, followed by nominal, interval and
open questions respectively; and the corresponding average response rate is higher for nominal questions,
followed by scalar, open and interval questions respectively.
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ICT expenditure. Section 3 requested quantitative data to measure human capital/skill indi-
cators, defined by the distribution of workers by skill level, educational attainment (average
year of schooling), occupational levels, average years of experience, attained and required
education and average wages. This section also examined the effect of skilled workers on
firm production, the incidence of external effects of schooling, the factors hindering and
others contributing toward enhancing the transfer of knowledge at the firm level, firm up-
skilling plans and their various effects. Section 4 inquired into the implication of technology
use on both upgrading skill levels and on the past and future demand for skilled and un-
skilled workers, and also examined the effect of firm upskilling plans on technological up-
grading and self-reliance on local skill. Section 5 investigated the relative importance of the
effort of training, the short and long run skill development mechanisms, the coverage, re-
sources and support offered to firm training, the factors hindering and other contribute to-
ward promoting the success of training at the firm level.

4.4 Conclusions

The data from the firm and macro surveys provides us with the required information, which
is particularly useful for presenting a macro-micro comparative analysis to identify the
causes and consequences of the skills problem, and the plans and policies for skill develop-
ment from the macro-micro perspectives. The results of the macro survey seem quite repre-
sentative, since the selection covers government, universities, and educational and training
institutions. One advantage of the macro survey is that it examines the problem after inte-
grating two different perspectives of policy makers and experts. Another advantage is that,
due to their close association to educational and training institutions, the approached policy
makers and experts provided some useful information, particularly from both the analytical
and policy perspectives. Moreover, the data evaluates upskilling efforts, examines the
causes and consequences of a deficient educational system, training provision, skills mis-
match and transfer of knowledge; and also suggests relevant short and long run plans and
policies for the enhancement of skill level, education, training, transfer of knowledge and
technological upgrading. The main limitation of the macro survey is the low response rate
from the university sector, probably because some of the academics lacked adequate infor-
mation to enable them to contribute to a critical analysis of the causes and consequences of
low skill levels.

The results of the firm survey are quite representative, since the selection and cov-
erage of firms in the survey include a broad range of firms working in the chemical and
metal industries, which provides us with relevant data and information that of considerable
use in our analysis. Such coverage also has the advantage of enabling us to compare be-
tween firms according to two criteria, i.e. the size of employment and industrial activity.
Moreover, the firm survey presents some background information, which is also quite use-
ful for a further analysis of firms based on other characteristics such as the geographical
location, sector (public-private), net worth (capital), ownership and nationality of owner
(government, foreign, mixed) and foreign orientation or affiliation to multinational corpora-
tion (MNC/TNC). Another advantage of the firm survey is that it presents more specific but
also quite comprehensive data and information that allow us to use a wide range of quantita-
tive data and information for measuring skill and technology indicators and the link be-
tween them at the micro level/ across firms. In addition, the survey data allows us to ap-
proximate and examine the importance of tacit knowledge, and enables us to compare be-
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tween attained and required education and to measure the skills mismatch across firms. At
the micro level, realizing the differences in both tacit knowledge and technologies used
across chemical and metal industries when comparing their effects and interaction, we de-
fine tacit knowledge by the share of high skilled workers in total employment and technol-
ogy by the share or total spending on ICT.

One major limitation with respect to firm survey is the low response rate for some
questions, especially where the answers or data required quantitative measurement. Such
problems arose because some of the respondents firms were unwilling to provide complete
and reliable quantitative data or some of the respondents firms offered somewhat selective
answers. For example, some firms seemed hesitant to provide information about training
and skill upgrading efforts — see Table 4.5 above. An intensive follow-up with firms often
improved the quality and quantity of the response rate. However, the hesitance of some
firms compelled us to exclude them when their observations were incomplete, missing and
unreliable. Therefore we used only completed and reliable observations in our estimation
and analysis in the next chapters. Apart from this limitation, the data from the firm and
macro surveys remains useful from both the analytical and policy perspectives and is suit-
able to use in the empirical investigation in Chapters 5 to 7 and also for the policy analysis
and recommendations in Chapter 8.
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Chapter 5

Assessment of SKkill and Technology Indicators

Introduction

In this chapter we use the data and results of the firm and macro surveys set out in Chapter
4 to examine the third hypothesis in Chapter 1 about the serious implications of the interac-
tion between the deficient educational system and the high incidence of unskilled foreign
workers. In particular, we use the results of the macro survey to show the causes of the defi-
cient educational system and consequences on low skill levels, poor provision of training,
skills mismatch and low transfer of knowledge at the macro level. In addition, we use the
results of the firm survey to illustrate that the high incidence of unskilled foreign workers
leads to low skill level, poor provision of training, skills mismatch, poor technology indica-
tors and a heavy dependence on foreign technologies. The rest of this chapter is organized
as follows: Section 1 shows the causes and consequences of the deficient educational sys-
tem and the high incidence of unskilled foreign workers and their implications on low skill
levels, poor provision of training, skills mismatch, lack of knowledge transfer, low level of
local technology and heavy dependence on foreign technology. Section 2 presents the mi-
cro-macro views about the upgrading of skill and technology and their potential implica-
tions. Section 3 provides the conclusions. The main ideas discussed in this chapter are
summarized in Scheme 5.1 below.
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Scheme 5.1 —
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5.1 Causes and consequences of deficient educational system
The results of the macro survey indicate that, at the aggregate level, the official efforts to
promote and upgrade the levels of local skill have been relatively successful only in some
sectors.”” In general, there has been a serious failure and shortcoming of the upskilling pro-
cess, which is mainly attributed to: (1) inadequate training provision; (2) the deficient edu-
cational system; (3) misallocation of resources; and (4) failure of educated and trained
workers to transfer knowledge.*®

We begin our discussion by the second reason i.e. the deficient educational system,
because we want to argue that both inadequate training provision and the failure of educated
and trained workers to transfer knowledge are direct implications of deficient education,
while the misallocation of resources is indicated as one cause of both deficient education
and the poor provision of training.

A. Causes of deficiency in the educational system

With respect to the second cause, Table 5.1 shows that the deficiencies of the educational
system appear in both the basic and tertiary educational systems. Major causes are the in-
adequate assessment and monitoring of educational needs, low quality and internal effi-
ciency of the educational system, and inadequate planning. Other important factors are the
weak linkages/networks between universities, colleges, technical and training institutes, the
lack of flexibility of educational institutions, the weak incentives for enrolment in technical
education and the lack of modernization and dynamism. Finally, the low involvement and
spending by the private sector and the low spending in technical education are also men-
tioned, but are of somewhat less importance. That also holds good for the lack of infrastruc-
ture (due to inadequate investment/public spending on education) and the lack of teachers
and mentors. For instance, the share of public spending on education in GDP in the UAE
(1.9%) is low compared to other Gulf countries like Saudi Arabia (9.5%) and other ad-
vanced Asian countries such as Korea (3.6%) and Malaysia (7.9%) (The UNDP, 2004) —
see our discussion of the supply side of educational policies in Chapter 8. Moreover, ac-
cording to the twin-peaks analysis in Ziesemer (2004), which compares the distribution of
public spending on education across countries, the UAE’s less than 2% public spending on
education falls below the average 4.6% of public spending on education to improve the
accumulation of human capital in 1998.

We observe that, according to 82% of the respondents to the macro survey, the low
quality and efficiency of the educational system appears from the low quality at basic, sec-
ondary and tertiary education relative to international standards. Important causes are the
low rates of accomplishments and motivation at higher secondary and tertiary education
levels relative to international standards, but the problem is somewhat less at the basic edu-
cation level. Another serious problem is the low quality of teachers and mentors,” while
less important causes include, the high pupil/teacher ratios, the low public current expendi-
ture per pupil, the low survival rates and high drop-out and the high repetition rates.”” *'

87 As reported by 63% of the respondent policy makers and experts to the macro survey.

¥ As indicated by 97%, 83%, 70% and 70% of the respondent policy makers and experts respectively.

¥ As reported by 79% of the respondent policy makers and experts to the macro survey.

% As indicated by about 61%, 54%, 50%and 50% of the respondent policy makers and experts to the macro
survey respectively.

! We observe that the presence of high drop-out levels in the transition from schooling education to uni-
versity education, which implies the lack of social awareness of the importance of tertiary education or
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Table 5.1 - The Causes of deficient educational system in the UAE, 2002

Causes of Deficiency General educa- Basic Tertiary
tional system educa- education
(basic + tertiary ) tion (%)
(%) (%)
Inadequate assessments and monitoring of educational needs. 84.5% 83% 86%
Low quality / efficiency of educational system. 82.5% 79% 86%
Inadequate planning for educational needs. 82.5% 79% 86%
Lack of flexibility of educational institutions. 77.5% 76% 79%
Weak incentives for enrolment in technical education. 75.5% 76% 75%
Lack of modernization and dynamism. 73.5% 76% 71%
Low involvement and spending by private sector. 70% 72% 68%
Low spending in technical education. 68.5% 69% 68%
Weak linkages [networks] between universities, colleges, 79% - 79%
technical and the training institutes.
Lack of infrastructures due to Inadequate investment (public 58% 55% 61%
spending on education).
Lack of teachers and mentors. 54.5% 55% 54%

Source: Own calculation based on the macro survey (2002).
B. Consequences of the deficient educational system

a. mismatch between the output of education and the market needs

We find that both the deficient basic (primary and secondary) and tertiary educational sys-
tems together lead to serious mismatch between the output of education and the market
needs. In particular, about 96% of the respondents to the macro survey reported that the
mismatch is mainly attributed to deficiency of both tertiary and basic education. Moreover,
the follow-up interviews with policy makers and experts show that the mismatch is attrib-
uted to the deficient educational system®, the lack of coordination and planning to meet the
critical skill needs and the cultural/social reasons: preference for white-collar jobs and bi-
ased against technical education and technical jobs. For instance, the deficiency of tertiary
educational system is caused by the inconsistent structure: the share of students enrolled in
the UAE between 1994-1997 in all social sciences, humanities and art faculties (73%) was
much higher than those of sciences, math and engineering (27%). The share of students
enrolled in sciences, math and engineering in the UAE is also low compared to both Korea
(34%) and China (53%) (The UNDP, 2002; 2003) — cf. our discussion on the demand for
education in Chapter 8.

preference of more certain short term return to available jobs than long term investment in education and
skills.

°2 As in most other developing countries, the mismatch is attributed to deficiency in the educational system.
Another interpretation in the Gulf countries attributes this to culture: i.e. preference for white-collar jobs.

%3 These results are also consistent with the findings of both El Sabaa (1997) and Haan (1999) respectively.
“Reviewing the numbers of student enrolled in the UAE University shows that the total number of enrolled
students in engineering, science, agriculture and medicine faculties in 1994 was nearly 24% of the total
number of the enrolled students. While the number of other theoretical faculties, mainly, literature, eco-
nomics, education, and law in the same year were accounting for 76% of the total number of enrolled stu-
dents. The other foreign and private faculties operating in the UAE are stressing on the theoretical branches
of education. Similarly, the Higher Faculties of Technology are also allocated the larger part of its studies
to business management at the expense of other technological and engineering branches. This leads to
imbalanced distribution of graduates and the limited contribution of researchers, technologists and engi-
neering to the local manpower: It is noticeable that the larger segment of local manpower tends to prefer
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b. lowering skill levels

From the UAE population census data (1995) and the educational matrix for the period
1985-1995 set out in Table 5.2, we observe the low skill levels — defined by educational
level of total population. The share of low educated (71%-66%) is much higher than that of
high educated (10%-12%) in total population. That also indicates a minimal skill upgrading,
defined by the relative rise in the share of high educated population and the relative decline
of the share of low educated population during the period 1985-1995.°* In addition, the
UAE Ministry of Planning Statistical data (1995-1997) on the distribution of economically
active population by occupational classification (1985-1995) shows the low skill level de-
fined by occupational levels, for instance, the share of unskilled population (86-81%) is
much higher than that of high skilled population (13-18%). That also implies a slight im-
provement in skill upgrading defined by the increasing share of high skilled and a falling
share of unskilled during the period (1985-1995). Furthermore, as we explain below, the
low skill levels at the macro level is consistent with that at the micro level.

Table 5.2 - The UAE educational matrix: The distribution of Population by educational level (1985-1995)

1985 Low Medium High Not stated Total
Male 0.079314 0.009192 0.005544 0.000012 0.094062
Native Female 0.001677 0.002463 0.001705 0 0.005845
Total 0.080991 0.011655 0.007249 0.000012 0.099907
Male 0.585299 0.143734 0.081035 0.000209 0.810277
Non-native Female 0.044652 0.02966 0.015462 0.000042 0.089815
Total 0.629951 0.173394 0.096497 0.000252 0.900093
Total population 0.710942 0.185049 0.103746 0.000263 1
1995 Low Medium High Not stated Total
Male 0.052143 0.017576 0.00929 0.00001 0.07902
Native Female 0.001916 0.00433 0.005526 0.000001 0.011774
Total 0.05406 0.021907 0.014816 0.000012 0.090794
Male 0.557998 0.150259 0.093477 0.002628 0.804362
Non-native Female 0.05228 0.032108 0.020365 0.000091 0.104844
Total 0.610278 0.182367 0.113841 0.00272 0.909206
Total population 0.664338 0.204274 0.128657 0.002732 1

Source: Own calculation from the population census data (1985-1995)

managerial and commercial domains. Thus, the number of theoretical faculties graduates has been much
more than the vacancies available in managerial careers and government services” (El Sabaa, 1997: 20-21).
“While the UAE has in recent years made progress in developing its human resource base, its educational
system 1is still largely geared towards general education and most of the students in higher education are
found in humanity and similar studies. Technical skills are lacking and technical education and training,
which historically does not enjoy much status in society, are lagging far behind. For instance, from the
HCTs, the first one of which only opened their doors in the late 1980s, have so far graduated only 264
engineers, some of these graduates still lack a great deal of field practice. Moreover, most of the qualified
people with technical skills still end up working in the government and white collar work in general reflect-
ing the bias against technical and manual work in particular, very, very few actually work in practical jobs
in private firms and other jobs which would require them to work in the field” (Haan, 1999: 37).

% At the aggregate level, the educational matrix implies the distribution of population according to educa-
tional level: low level of education refers to illiterate, literate, primary and preparatory school; medium
level of education includes secondary, post-secondary and below university; and high level of education
includes university and postgraduate levels.
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c. hampering transfer of knowledge

Our results in Table 5.3 show that the low quality of education hindered the easy transfer of
knowledge and external schooling effects. According to the macro survey, only 42% of the
respondent policy makers and experts reported that the incidence of knowledge trans-
fer/external schooling effect is successful, while around 58% reported that the transfer of
knowledge/ the external schooling effects are constrained by several factors. The major
important factors include: the low quality of education, the low quality of training, prevail-
ing conditions in the firm do not encourage external effects, failure of skilled workers to
deliver knowledge to unskilled workers and failure of unskilled workers to acquire knowl-
edge from skilled workers.”

In strong contrast to this view, the results of the firm survey show that, at the mi-
cro/firm level, the incidence of knowledge transfer/external schooling effect is successful
among 95% of the respondents firms. It is only unsuccessful within two firms because of
the following: the low quality of education, the low quality of training, the prevailing condi-
tions in the firm do not encourage the external effects and the failure of unskilled workers to
acquire knowledge from skilled workers.”

Table 5.3 - The factors constrained the transfer of knowledge/ external schooling effect in the UAE, 2002

Factors constrained the transfer of knowledge / External Effect of Schooling Officials
Low quality / return from education 95%
Low return form / quality of training compared to international standard 95%
Prevailing conditions in the Firm conditions do not encourage the external effect 95%
Failure of skilled workers to deliver their knowledge and experiences to benefit unskilled 90%
workers.

Failure of unskilled workers to acquire the knowledge and experience from skilled workers ~ 90%

Source: Own calculation based on the macro survey (2002)

This contradicting optimistic-pessimistic views at the micro and macro levels regarding the
incidence and success of knowledge transfer/external schooling effect implies that the trans-
fer of knowledge/ the external schooling effects is probably successful within firms but
unsuccessful between firms and within society at large. This is consistent with our observa-
tions from the follow-up interviews that the transfer of knowledge is hindered by both the
low quality of education and the lack of cooperation with university sector due to inade-
quate awareness and lack of social partnership between public sector, private sector, univer-
sity sector and society. The weak linkages and lack of networks between universities, col-
leges, technical and training institutes and the productive sectors is mentioned by 79% of
the respondents to the macro survey as factor that constrains the efficiency of educational
system — it probably also constrains the transfer of knowledge. An additional factor is that
the transfer of knowledge within society at large is probably hindered by the imbalanced

% The transfer of knowledge and external schooling effects refers to knowledge transferred from knowl-
edge holders (high skilled workers/people) to knowledge recipients (low skilled workers/people) - cf.
Cowan, Soete and Tchervonnaya (2001: 9). Knowledge in this sense refers to know how or tacit knowledge
embodied in people, and is different from the broad definition of technology, which refers to both embod-
ied and disembodied knowledge.

% Another possible explanation for the low transfer of knowledge can be interpreted in relation to the
prevailing conditions within private firms. Since within private firms most of the highly skilled posts as
well as most of the low skilled posts are held by foreigners, there may be less incentives for the incidence
of transfer of knowledge from high to low skilled workers.
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structure of population and labour market. Mainly due to the excessive share of foreign
workers with different nationalities, cultures, languages, etc. that probably hindered their
sufficient integration and interaction with local workers and local population.”” This is
probably also due to a lack of incentives at the aggregate level.”®

Finally, the macro survey indicates that the contribution of both educated and
trained population to promote the local skills is constrained by several causes. Major causes
are the lack of interaction to market needs (mismatch) and the lack of information on educa-
tional and training needs in the productive sectors and their demand for graduate students.”
Other important causes are: risk aversion, i.e. the preference of more certain short term
returns to available jobs than long term skill investments; the uncertainties about future skill
needs; the lack of a system of certification of skilled acquired; and inadequate incentives for
trainers.'” Relatively less important causes include the uncertainties about the future value
of investment in education and training and the high costs to finance education and train-
ing.'”" These factors probably also contribute to hinder the transfer of knowledge within
society at large.

d. poor provision of training

Both the deficient educational system and the excess supply of low skilled foreign workers
lead to a low skill level and hinder the provision of training. Table 5.4 shows that both the
policy makers and experts (officials) and firm managers mentioned the low educational
qualifications of workers among the important factors constraining the provision of training.
Other important factors are the lack of appreciation/ information about training, inadequate
assessment and planning for training programmes and the mismatch problem.

°7 This result is consistent with the finding of El Sabaa (1997), who notes: “It is widely observed that in-
dustrial entrepreneurs in the technically advanced projects are strictly against leakage of their technologies
outside their factories. Thus, they minimally contribute to developing the technology environment in the
country. This adverse impact has been amplified by the unwillingness of foreign as well as local entrepre-
neurs to employ local manpower, to train them in their factories, either because they doubt their capabili-
ties, or for fear to leaking their technology secret to other competitors. The limited supply of local indus-
trial manpower, coincided with the unwillingness to employ them in both foreign and local industries ap-
plying advanced technologies, resulted in constricting the role supposed to be played by expatriate man-
power in transferring technology to the industrial sector in the Gulf region. Moreover, the large scale indus-
tries despite using more sophisticated advanced technologies, however, they minimally contribute to ele-
vate the technology transfer to the local industrial sector, as they strictly keep their operational and mana-
gerial techniques as top confidential secrete and prevent their leaking outside their units. To some extent,
the chance of their flow to the rest of the operating factories seems better in the medium size factories” (El
Sabaa, 1997: 22, 24-25).

% The lack of transfer of knowledge can be interpreted as a lack of absorptive capacity, mainly related to
deficiencies of education and continued dependence on imported technologies.

% As indicated by 82% and 79% of the respondent policy makers and experts respectively.

190 As reported by 75% of the respondent policy makers and experts.

191 A5 indicated by 71%, and 61% of the respondent policy makers and experts respectively.
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Table 5.4 - The factors constrained the provision of training in the UAE, 2002

Factors constrained the provision of training Offi Al Chemi Met Me- Larg
cial  firms cal al dium e

Inadequate planning for training programme 93% 42% 43% 40%  50% 25%

Inadequate assessment of training needs. 93%  50% 57% 40%  63% 25%

Mismatch between training programme and changing 96%  33% 29% 40%  38% 25%
technical needs

Mismatch between training programmes and changing  96%  33% 29% 40% 38% 25%
skill needs

Low quality of trainers and mentors 82% 33% 43% 20%  38% 25%
Low educational qualifications of workers 79%  58% 43% 80% 50% 75%
Lack of trainers and mentors 79%  33% 43% 20%  38% 25%
Lack of appreciation/ information about training 75%  50% 57% 40%  63% 25%
Lack of specialized training institutions 79%  33% 29% 40%  50%

Lack of full appropriability of the return from training ~ 71%  33% 29% 40%  50%
investment.

Lack of interactions between training institutions and 1%  33% 29% 40%  50%

firms

Lack of finance to cover the cost of training 68% 33% 29% 40%  50%

Lack of training materials and equipment 68%  33% 29% 40%  38% 25%
High rate of mobility of trainers to move for better 68%  33% 29% 40% 50%

paid jobs after training

Lack of a system of training certification of skills 1% 8% 14% 13%

acquired

Total response 28 12 7 5 8 4

Source: Own calculation based on the macro survey (2002) firm survey (2002)

Moreover, the results of the firm survey illustrate that the low provision of training appears
from the following: (1) The lack of an in house training unit —only 23% of the respondent
firms have an in house training unit; (2) The complete absence of public financial support:
for instance, none of the respondent firms received any government subsidies to support
training provision; (3) The selective training provision: in the year 2001, the priority for
training among the respondent firms was mostly given to groduction workers, production
engineering staff, management staff and services workers;'"* (4) The limited type of train-
ing: most of training provision is focused on the job training, and on the job and off the job
combined, which are preferred by 87% and 91% of the respondent firms respectively. The
other types of training such as: off the job within the firm (training centre), off the job out-
side the firm (outside the country) and (specialist training centre inside the country) are very
limited.'" (5) The limited sources of information about training opportunities, as most of
the information about training opportunities is provided by private trainers (local and for-
eign companies) and the chambers of commerce. Few firms find information from public
educational institutions/ universities, other firms working in the same sector, and govern-
ment and semi government units.'** '*

192 As reported by 68%, 54%, 43% and 35% of the respondent firms respectively.

13 As indicated by 55%, 27% and 27% of the respondent firms respectively.

104 As reported by 65%, 42%, 35%, 29% and 26% of the respondent firms respectively.

195 These results seem consistent with the findings of the earlier studies conducted by the UAE University
(1994; 1997), Gray (1999) and Abdelkaraim and Haan (2002). For instance, the UAE Education Assess-
ment Report (1994) shows that both technical and vocational education and training provision are unregu-
lated, uncoordinated and unplanned, while the results of the UAE University (1997) show the limited con-
tribution to private sector training provision by both the public and government sectors. Moreover, the
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C. Consequences of the low educational qualifications of foreign work-

ers at the micro/firm level
In Chapter 2 we explained that one well-known fact about the Gulf countries is the high
share of foreign workers in total employment. In this section we show that next to the con-
sequences of the deficient educational system at the macro level, the high incidence of un-
skilled foreign workers also causes several serious implications at the micro/firm level.

a. Low skill level and skills mismatch at the micro/firm level'*®
From the demand perspective, the results of the firm survey can be used to argue that firm
demand for low skilled workers leads to an excessive share of low skilled workers. On the
other hand, from the supply perspective, our findings from the firm survey show that the
excessive share of low skilled foreign workers has direct implications in lowering skill lev-
els at the micro/ firm level. For instance, Table 5.5 below shows that across firms the aver-
age percentage share of low skilled workers (71% and 75%) is much higher than that of
high-skilled workers (29% and 25%) defined by both educational and occupational classifi-
cations respectively. Moreover, Tables 5.4 and 5.5 show that the poor educational qualifica-
tions of foreign workers lead to poor provision of training — see our discussion above — and
a serious skills mismatch across firms, as we will explain in detail in the next chapter.'®’

findings of Gray (1999) show that only 30% of the respondent firms provide systematic training. The pro-
vision of training is selective in most cases — focused on some occupational groups, but not others — and for
two-thirds of the respondent firms, the provision of training was limited to on-the-job training. The study
concluded that the UAE does not have a training-led employment culture. Employers have become used to
bringing in their workers from outside the country with readymade skills and replacing them with similarly
skilled workers. There has been little incentive to provide skill upgrading except in response to immediate
needs such as the introduction of new technology. The local training industry has suffered from the unco-
ordinated nature of provision and the very limited contribution by public sector organisations and higher
education institutions to this variety of provision. Most of training provision has been in low-investment,
low-cost and quick-profit areas such as marketing, public relations, sales, computer awareness and man-
agement development. The private sector training is relatively undeveloped and un-coordinated, and has
limited market due to both limited demand and limited supply. Moreover, the provision of public sector
training is constrained by the inadequate involvement of public education institutions. For instance, the
Higher Colleges of Technology (HCTs) had little involvement in the important area of adult technical
education, including vocational training and retraining (Gray, 1999: 15, 33-34, 43). Additionally, the find-
ings of Abdelkaraim and Haan (2002) show that the UAE public sector training is still limited due to less
attention, awareness and resources (Abdelkaraim and Haan, 2002: 15).

1% 1t is convenient in this chapter to briefly indicate the consequences with respect to low skill and skills
mismatch at the micro level and to discuss this more fully later in Chapter 6. That serves our aim in this
chapter to compare and integrate the macro-micro consequences of low skill level — cf. Scheme 5.1. above.
This brief discussion in this chapter also substantiates the third hypothesis in Chapter 1 above about the
interaction between the deficient educational system at the macro level and the high incidence of unskilled
foreign workers at the micro level and the serious implications on low skill levels and skills mismatch. It is
appropriate to discuss the skills mismatch problem more extensively later in Chapter 6, where we provide a
broader, more in-depth and coherent analysis of skill problem and the implications of the prevalence of
low-skilled foreign workers at the micro/firm level.

197 We define the mismatch as the differences between the required and actual education. Actual education
refers to high (university and above), medium (secondary) and low (below secondary) levels of attained
years of education that represent the supply of skills. We define the required education by the required
qualifications for each of the occupational classes translated into average years of schooling that represent
the demand for skills. We observe that the inconsistency between the required and actual education implies
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Table 5.5 — Main technology and skill indicators defined by firm size and industry in the UAE, 2002

Indicator All industry size

firms Chemical Metal Large Medium
Skill and skills mismatch indicators
Share of high skilled (education) (%) 29% 35% 23% 33% 27%
Share of high skilled (occupation) (%) 25% 28% 21% 21% 28%
Share of low skilled (education) (%) 71% 65% 77% 67% 73%
Share of low skilled (occupation) (%) 75% 72% 79% 79% 72%
Share of firm conducting R&D (%) 37% 47.8% 26.3% 47.8% 26.3%
high skilled wages /low skilled wages 7.5 6.9 8.1 6.3 8.4
Share of firm with skills mismatch (%)
The high skilled group(%) 29% 28.6% 30% 35.7% 20%
The medium skilled group(%) 72% 69.2% 75% 83.3% 55.6%
The low skilled group (%) 66% 60% 71.4% 72.7% 50%
Technology indicators
Share of R&D expenditure/total output (sales value)  0.01% 0.0115%  0.005%  0.017%  0.014%
(%)
Average R&D expenditure (x 1 million UAE Dir- 0.9 1.5 0.2 14 0.5
ham)
Number of R&D employees (R) 1<R>11 1<R>11 I<R<10 1<R>11  1<R<S
Number of full time R&D employees 1- 11 1-11 1-5 1-11 1-5
Number of part time R&D employees 6<R>11 6<R>11 6- 10 6<R>11 0
Share of firm applying for patents (%) 13% 13% 0 12% 0
Share of firm in total spending on ICT (%) 100% 88% 12% 95% 5%
Share of firm in total spending on ICT training (%) 100% 86% 14% 94% 6%
Share of firm in total spending on ICT (%) 69% 67% 72% 73% 65%
Share of firm with spending on ICT training (%) 52% 50% 56% 68% 35%
The degree of automation/use of sophisticated 40% 54.5% 26.3% 45.5% 36.8%
technologies'® (%)
Dependence on foreign technology'® (%) 90% 96% 84% 91% 90%
Share of firm providing training (%) 23% 32% 8% 24% 22%
Incidence of external schooling effect (%) 95% 95% 94% 94% 95%

Source: Own calculation based on the firm survey (2002).
b. weak technology indicators

From the demand perspective, the results of the firm survey can be used to argue that weak
technology indicators lead firms to demand and rely heavily on low skilled workers. On the
other hand, from the supply perspective, the excessive share of unskilled foreign workers
leads to weak technology input-output indicators across firms. From Table 5.5 above, we
observe that a weak R&D indicator appears from the following: (a) The limited R&D ac-
tivities/efforts performed continuously or occasionally amongst only 37% of all the respon-
dents firms; (b) The limited R&D activities and expenditure particularly devoted/aimed at

inconsistency between demand for and supply of skills, which we interpreted as skills mismatch - cf. the
detailed discussion in Chapter 6 below.

1% We measure the degree of automation/ sophisticated technologies qualitatively, we asked firms about
their own appreciation or evaluation of the level of technologies they are using in their production.

19 We measure the dependence on foreign technologies qualitatively, we asked firms if they have an ade-
quate capacity/ability to produce and develop local technologies and if they have purchased equipment,
machines and techniques from abroad. Our definition also include quantitative measurement of the value of
imported capital equipment to total capital equipment, the percentage value of capital equipment to total
capital equipment that has been build by foreign companies. Finally technology transfer is also an indicator
of dependence on foreign technologies- see Table 5.7 below.
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improving firm product and to produce a new product; (¢c) The low R&D expenditures and
R&D expenditures as percentage of total output expenditures. For instance, amongst all the
respondent firms, average R&D expenditure was around 0.9 million Dirhams,''’ while the
average R&D expenditures as a percentage of total output (sales value) amongst all the
respondents firms accounted for only 0.01%; (d) The low number of both full time and part
time R&D employees. For instance, a large majority (87.5%) of the respondents firms with
R&D activities have a low number (1-5) of full time research employees. Only two of the
large chemical firms have more than eleven full and part-time research employees and only
one large metal firm has 6-10 part time research employees. For instance, the contribution
of research units in adapting the imported technologies is constrained by a shortage of
skilled and qualified workers amongst 86%, 82%, 100%, 80% and 89% of all firms, chemi-
cal, metal, medium and large firms respectively, see Table 5.8 below.''' Moreover, the fol-
low- up interviews with the officials and firms managers revealed that R&D activities are
constrained by several factors such as high costs and low public and private spending, lack
of information systems, and the absence of a R&D culture due to inadequate awareness and
concern. Additional constraints relate to the poor coordination between the institutions en-
gaging in R&D activities, either due to the absence of explicit government policy or the
ineffective role of a central body (e.g. government) to coordinate and promote R&D efforts
and motivate collaborative research efforts between the firms sector and university sector.
In addition to weak network systems, R&D efforts, in particular, are limited across firms
because of weak contact and collaboration with the university sector, this is probably attrib-
utable to the fact that the university sector is lacking resources or concern and interest to
conduct joint research with the firms sector.''?

"% The value is measured in the UAE local currency: Dirham, which equalled 3.67 US Dollars when the
survey was held (2002).

" We measured the contribution of a research unit to adapt the imported technologies qualitatively, by
asking firms how the research unit contributed to adapting imported technologies. In addition to a lack of
qualified workers, there may also be other factors such as a lack of incentives or pressure to adapt or master
imported technologies as firms can always opt to buy the required technologies or techniques.

"2 This can also be interpreted as a lack of demand-pull since firms can buy all technologies or techniques.
Our findings are consistent in some respects with the findings of Haan (1999) “ R&D capacity in the UAE
is presently very limited. While some research is taking place at the University and other institutes of
higher education, it is -as usual in such institutions- more geared towards pure science and tend to have
only limited relevance for the productive sector. While the Higher Colleges of Technology place emphasis
on more practical training, hardly any R&D takes place, only as a by-product of the training. Within the
private sector in the UAE likewise very few R&D activities are going on. Most manufacturing and other
firms tend to rely on imported technologies (both in terms of hardware and software), as well as imported
materials and even expatriate manpower. There is very little interest in carrying out research, and the R&D
activities are small-scale in nature and mostly only concern -minor- adaptations to the companies’ own
products. In all it is estimated that less than 1% of turnover is used for this purpose. The parastatel sector,
in which a number of large basic industries are operating, will do better. There is also some agricultural
research ongoing. Without such R&D facilities and efforts, the UAE is almost completely dependent on
imported technologies. And without the necessary adaptations to local conditions (e.g. temperatures, effects
of dust and sand winds, special cultural aspects, the country’s socio-political system, etc.), even these
technologies cannot be optimally applied. Moreover, a genuine technology culture to motivate the in-
volvement in R&D and promotion of local technology is now absent in the UAE. The UAE society is
geared more predominantly to non-technical education, training and employment. Technical qualifications
and occupations are not rated very high by its social values and cultural traditions. The UAE only has a
limited industrial tradition (e.g. trade), and lacks explicit policies to stimulate and direct technological
development” (Haan, 1999: 37-38).
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Moreover, Table 5.5 above shows the weak technology output indicator as meas-
ured by patent applications. For instance, in the year 2001, only 13% of all respondent firms
applied for a patent; the low degree of patenting may be attributable to low R&D efforts.

In addition, a lack of R&D efforts may hinder innovative activities across firms.
The increasing uses of technology has encouraged the incidence of product and process
innovations, in particular, the incidence of incremental product innovation, namely, im-
provement of product quality amongst 88% of all respondent firms. It has also encouraged
the incidence of new process, new method of production and new combination of old output
and new product.'”® But it has only slight effect on reducing total costs and increasing total
sales and total profits — see Table 5.6 below.'*

Table 5.6 - The effects of increasing use of technology product and process innovations across firms in the UAE,

1999-2001
Product / process innovation (1999-2001) All Firm industry Firm size
firms Chemical Metal Medium Large

Improvement of product quality. 88% 88% 90% 100 82%
Production of a new method of production. 69% 63% 80% 78% 65%
Production of a new combination of old output. 69% 75% 60% 78% 65%
Production of a new process. 73% 75% 70% 67% 76%
Production of a new product. 62% 63% 60% 44% 71%
Production of new organizational method. 58% 50% 70% 44% 65%
Improvement of training within the firm. 50% 44% 60% 44% 53%
Improvement of communication within the firm. 54% 50% 60% 44% 59%
Production of more output with low cost. 58% 50% 70% 56% 59%
Production of the same output with low cost. 38% 38% 40% 56% 29%
Open of a new market. 46% 44% 50% 33% 53%
Reduction in per unit material costs. 27% 25% 30% 33% 24%
Reduction in per unit energy costs. 27% 25% 30% 33% 24%
Reduction in total cost. 35% 25% 50% 44% 29%
Increase in total sales. 38% 19% 70% 33% 41%
Increase in total profit. 27% 6% 60% 33% 24%
Total response 26 16 10 9 17

Source: Own calculation based on the firm survey (2002).

C. dependence on foreign technology

From the demand perspective, the results of the firm survey can be used to argue that the
dependency on foreign technology leads firms to demand and rely heavily on low skilled
workers. On the other hand, from the supply perspective, the deficient educational and
training system and a high supply of low skilled foreign workers lead to low skill levels,
lack of knowledge transfer and low capability to build and promote the local technology.
The results of the firm survey show that this condition leads to weak technology indicators
and dependence on imported technology that appears from the following: (1) The high de-
pendence on the imported equipment, machines and techniques among 90% of the respon-
dent firms. (2) The high percentage value of capital equipment to total capital equipment
that has been built by foreign companies (70%) among the respondent firms. (3) The con-
siderable percentage value of imported capital equipment to total capital (40%) among the
respondent firms in the year 2001. (4) The short run plan for 46% of the respondent firms is

113 As reported by 73%, 69%, 69% and 62% of all respondent firms respectively.
"% The terms new product and new process refers to new products and processes intended even just for
local firm or for local market and not necessarily for the international market.
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based/ depends on imported technology.''® The main reasons for the dependence on foreign
technology are the lack of local technology from local suppliers, better price and better
quality of foreign technology in that order.''® Due to the high dependency on imported
technologies, it is not surprising that the level of technology used is similar to international
standards amongst all the respondent firms. However, a high degree of automation through
the use of sophisticated and advanced technology is limited only within 40% of all the re-
spondent firms- see Table 5.5 above. The degree of automation/ sophisticated use of ad-
vanced technologies is determined by both firm size and industry/activity.'"’

The dependence on foreign technologies also appears from the reported information
on the transfer of foreign technology that is made through different channels. For instance,
Table 5.7 below illustrates that strategic alliances, hiring foreign skills/ technologically
advanced workers/ consultants and joint ventures are more common channels of technology
transfer, while FDI and technology licensing are less preferred channels. The transfer of
technology, mainly the transfer of technologically advanced workers/consultants, has in-
duced important effects in enhancing firm production but has had only slight effects in en-
hancing the capacity to develop the local technologies.'"®

In the firm survey questionnaire the question on the channels of technology transfer
allows for multiple answers, assuming that firms may choose more than one channel to
transfer technology.'"” Our results indicate that chemical firms are less interested in trans-
ferring technologies through formal licenses. These may not be often requested, probably

"5 Short, medium and long run refers to next three years, next three to five years and next ten years respec-
tively.

116 As reported by 84%, 37% and 34% of the respondent firms respectively.

"7 These results are consistent with the findings of El Sabaa (1997) “The adoption of different approaches
in transferring technology differs according to certain criteria, such as: the scale of industry and its activity.
Large size and some specific sectors, namely chemical and petrochemicals industries have better use of
sophisticated advanced technologies” (El Sabaa, 1997: 21-22).

8 These results are consistent in some respects but differ in others with the findings of El-Sabaa (1997)
and Haan (1999) respectively. “The major channels of technology transfer are: joint ventures, and indus-
trial foreign projects, the latter accounts for the first source of technology transfer. The turn-key projects
are preferred channel of technology transfer in the Gulf region mainly because of the keenness to avoid
defects of execution and to guarantee the maximum consistency of the project’s design, lines of production,
quality of the products, facilities of training, etc. But it has very limited role in transferring technology to
local industry, because it is confined to their plants, with no minimum leakage allowed. Thus they contrib-
ute nothing to implant advanced technologies in the country. Technology transfer to the UAE has obvi-
ously contributed to accelerating industrial and economic growth, elevating the standard of national prod-
ucts both quality- wise and quantity-wise. In particular, the transfer of technology contributed to rapid
growth of local industrial sector. However, a number of negative factors are still adversely affecting the
transfer of technology, the technologies transferred could hardly approach its target of constituting an
autonomously developing local technological base, similar to those in the Far East industrial countries.
Because of: the inadequate awareness of the end target of technology transfer, the lack of a constitutional
framework or comprehensive plan for transferring technology, the insufficient local base of technological
data, the lack of qualified local manpower necessary for transferring technology and the contracts of tech-
nology transfer” (El Sabaa, 1997: 23-26).“....... The UAE is almost completely dependent on imported
technologies. And without the necessary adaptations to local conditions (e.g. temperatures, effects of dust
and sand winds, special cultural aspects, the country’s socio-political system, etc.), even these technologies
cannot be optimally applied” (Haan, 1999: 38).

19 Our assumption and respective findings are plausible and consistent with the results of El Sabaa (1997),
which indicate numerous different channels of technology transfer to the UAE, such as: foreign industrial
investments, offset programs, training missions, technological imports, industrialization licenses, patents,
technological products, foreign manpower and industrial consulting offices (El Sabaa, 1997: 26).
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because of more liberalized and open market policies that led to considerable presence of
foreign capital investment and allowed for foreign and mixed ownership — cf. Table 6.1
Chapter 6 below.'*

Table 5.7- The channels of technology transfer and their effects on firm production and development of local
technology across firms in the UAE, 2002

(a) Channels of technology transfer (1999-2001) All Chemical Metal Medium Large
firms

Strategic alliance 42% 33% 57% 43% 42%

Hiring foreign skills/technologically advanced work- ~ 32% 42% 14% 43% 25%

ers/ consultants

Joint ventures 32% 25% 43% 43% 25%

FDI 21% 33% 0 29% 17%

Licensing 16% 8% 29% 14% 17%

Others (e.g. in house technology development by 8% 8% 0 0 8%

hiring technologically advanced persons)

Total response (1999-2001) 19 12 7 7 12

(b) The effects of technology transfer in (1999- All Chemical Metal Medium Large

2001) firms

Enhancing firm production 87% 72% 47% 77% 50%

Enhancing the capacity to develop the local tech- 48% 44% 20% 38% 30%

nologies

Total response (1999-2001) 23 18 15 13 20

(c) The effects of technologically advanced work- All Chemical Metal Medium Large

ers in firms

Enhancing firm production 47% 63% 29% 50% 45%

Enhancing the capacity to develop the local tech- 33% 26% 41% 25% 40%

nologies

Total response (1999-2001) 36 19 17 16 20

Source: Own calculation based on the firm survey (2002).

These findings on weak technology indicators and dependence on foreign technologies at
the micro level are consistent with those at the macro level and the interaction of these find-
ings lead to a large technological gap — see also our earlier discussion in Chapter 2 above.
Our results in this chapter and Chapter 2 above verify the second hypothesis in Scheme 1.1
in Chapter 1 above that, in the short and medium term, the Gulf countries are unable to rely
on local technologies and remain heavily dependent on foreign technologies.

Our findings from the firm survey show that both skill and technology indicators,
product and process innovations, the channels of technology transfer and their respective
effects vary enormously across firms and seem determined by both firm size and industry
level. For instance, Table 5.5 above shows that skill levels, technology input—output indica-
tors (R&D and patent), the provision of training (upskilling), the dependence on imported
technology, the degree of automation and the use of sophisticated and advanced technology
vary across firms and increase with firm size and industry level. Moreover, the use of ICT
and provision of ICT training increase with firm size, while the transfer of knowledge/ ex-
ternal effects of schooling increase with industry level.

120 For instance, Fasano (2002) indicates that other than Abu Dhabi, the emirates have established free
zones that allow 100 per cent foreign ownership of companies. These zones are particularly important in
Dubai, where they have attracted a large number of foreign companies (Fasano, 2002: 331). El Sabaa
(1997) finds that the adoption of open market philosophy, supported by the existence of nine free zones in
the seven emirates and the advantage of 100% foreign ownership and control, encourages foreign industrial
investors to set up their projects and to promote technology transfer to the UAE (El Sabaa 1997: 23).
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d. Shortage of skilled workers and weak adaptation of imported tech-
nologies

From the demand perspective, the results of the firm survey can be used to argue that low
supply of skilled workers lead firms to demand and rely heavily on low skilled workers. On
the other hand, from the supply perspective, our findings show that the excessive share
(supply) of low skilled foreign workers and low supply of high skilled workers lead to some
shortage of skilled workers, since firms are experiencing increasing demand for skilled
workers, see Figure 5.1 below. We find that the increasing demand for high skilled workers
is related to increasing use of new technologies, which has not only raised the demand for
these workers in the past few years, but has also encouraged firms to predict a future/long
run increase in this demand. For instance, Figure 5.1 identifies and compares past and future
trends of the demand for skilled workers, which vary enormously across firms according to
size and industry level. According to 61% of the respondent firms, the interpretations of the
predicted long run increase in the demand for skilled workers are related to expansions of
production, project plans, increasing R&D activities, implementation of new processes,
output technologies, advanced control systems and purchases of new machines and equip-
ment. Additional reasons for the rising demand are the increasing adoption of international
standards and enhancement of production, product diversification, market share, turnover,
sales, shortage of manpower, competition, increasing motivation to reduce costs, increasing
production, achieving high standard precision work and improving productivity and quality
of work and demand for more specialized skills in IT. On the other hand, the major explana-
tions for the predicted long run stability in the demand for skilled workers across 39% of all
respondent firms is related to the stability in quantity of production, sales, business, demand
and market; as well as to the lack of a plan for critical expansion of product operations,
potential stability in substituting and replacing the outgoing skilled worker in any field, the
use of automated technology and the dependence on the policy of parent company-MNC
and its affiliated research group.

We observe that the expected future rise in the demand for high skilled workers
across firms is reasonable since increased use of skilled workers in the past has had signifi-
cant effects. In particular, there have been improvements in firm production, the level of
competitiveness in the local market, faster adaptation of foreign technology, utilization of
technology and product quality.'*' On the other hand, our results from the firm survey indi-
cate that the relative shortage of skilled workers amongst 32% of the respondent firms leads
to serious delay, slight abolishment/cancellation of project implementation and constrains
the R&D units in adapting imported technologies — see Table 5.8 below.'?

121 A5 indicated by 90%, 90%, 80%, 75% and 60% of the respondent firms respectively
122 As indicated by 43%, 15% and 86% of the respondent firms respectively.



Assessment of Skill and Technology Indicators 81

Figure 5.1- Past and future trends (increase or stability) in the demand for skilled workers across firms
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Table 5.8 - The shortage of skilled workers and effects across firms in the UAE, (1999-2001)

Shortage of skilled workers and effects on firm All Chemical Metal Medium Large
projects firms

Shortage of skilled workers 32% 19% 47% 16% 47%
Effects of shortage of skilled workers on firm projects

Serious delay of firm project 43% 31% 63% 50% 38%
Abolishment/ Cancellation of firm project 15% 16% 13% 0 23%
Constrained the R&D units to adapt the imported 86% 82% 80% 89%
technologies 100%

Total response 21 13 8 8 13

Source: Own calculation based on the firm survey (2002).

Our analysis of the shortage in skilled workers is based on the economic interpretation and
definition of ‘skilled shortage’ as scarcity or lack of sufficient skilled workers needed,
mainly because the supply of skills (as shaped by systems of education and training) has not
responded fully to the rising demand across firms. However, managers may have a different
interpretation and understand this as a lack of sufficient skilled workers in conjunction with
wages constraints, due to limitations on their ability to pay higher wages for the high skilled
workers they demand. This may constitute a limitation and appropriate caution should be
exercised in interpreting our results with respect to skilled shortage, mainly because the
firms answered the questionnaires do not really make it very clear how they have perceived
the shortage of skilled workers and their further consequences.

5.2  The impacts of skill upgrading and technological upgrading: Micro-
Macro views

In view of the above findings and our results in Chapter 2 above on poor skill and technol-
ogy indicators, it is therefore essential to recommend further incentives to upgrade both
skill and technology levels at both micro and macro levels. From that perspective, our find-
ings in Table 5.9 below show that at the micro level the upskilling plan amongst 55% of the
respondent firms induced significant effect in enhancing firm production and facilitating the
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effective utilization and upgrading of technologies. But it has only a slight effect on restruc-
turing the imbalances of labour market via hiring more skilled national workers, upskilling
national workers in the firm, reducing future demand for foreign workers and reinforcing
the employment of national skills. Moreover, technological upgrading induced significant
effects in enhancing firm production, raising skill levels and reinforcing firm ability to pro-
mote the local technology, but it has only a slight effect on both upskilling and hiring more
skilled national workers.

Table 5.9 - The effect of upskilling plan and technological upgrading across firms in the UAE, 2002: Micro view

(a) Upskilling plan and its impacts, self-reliance  All Chemical Metal Medium Large
strategy firms

General Upskilling plan 55% 48% 65% 47% 63%
Upskilling plan specially for national workers 19% 21% 17% 10% 27%
Self-reliance strategy: Special training programs 52% 59% 42% 40% 64%
for upskilling national workers

Self- reliance on national skills 15% 17% 13% 11% 20%
(b)The effect of general upskilling on

Enhancing firm production 96% 92% 100%  90% 100%
Facilitating effective utilization and upgrading of 73% 61% 87% 67% 80%
technologies

Hiring more skilled national workers. 48% 62% 33% 50% 47%
Upskilling national workers in the firm. 48% 54% 42% 50% 47%
Reducing future demand for foreign workers. 52% 58% 44% 40% 64%
Reinforcing the employment of national skill 36% 33% 40% 33% 40%
workers.

(c) The effects of technological upgrading in:

Enhancing firm production 89% 90% 88% 89% 90%
Raising skill level 79% 81% 76% 78% 80%
Reinforcing firm ability to promote the local 68% 62% 76% 61% 75%
technology

Total response 38 21 17 18 20
Upskilling national workers in the firm. 45% 47% 43% 40% 50%
Hiring more national skill workers. 48% 58% 36% 33% 61%
Total response 25 13 12 10 15

Source: Own calculation based on the firm survey (2002).

At the micro level, Figure 5.2 below compares the plans of public and private firms to de-
pend on national skills. It predicts a great disparity between private and public firms that
appears from the potential strong commitment to rely on national skills in the short, medium
and long run plans in the large public firm. While our results from the firm survey and Fig-
ure 5.2 below show that managers of private firms have a somewhat pessimistic view re-
garding the self-reliance on local skills and the potential role of both technological upgrad-
ing and upskilling in reinforcing the self- reliance strategy. For instance only 19% of the
respondent firms provide special training programmes for upskilling national workers and
only 15% of the respondent firms have plans to rely on national skilled workers even in
restricted fields. Amongst all the respondent private firms the plan for depending on the
national skills over the long run will not exceed 20% of the total skilled workers.
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Figure 5.2- Short, medium and long run plans of self- reliance on national skills across public
and private firms
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In strong contrast to the above view, the macro survey shows that the respondent policy
makers and experts are highly optimistic regarding the interactions between technological
upgrading and upskilling and their roles in reinforcing economic growth, self-reliance on
local skills and restructuring the labour market at the aggregate/ macro level. For instance,
Table 5.10 below shows that all the respondent policy makers and experts predict strong
linkages between both upgrading of technology and upskilling of labour force to reinforce
each other and to have a similar effect on reinforcing the self-reliance strategy and reducing
unemployment rate. The official view predicts that the effect of upskilling is stronger than
the effect of technological upgrading in both reinforcing economic growth and solving the
imbalances in the labour market and so reducing the future demand for foreign skilled
workers.

Table 5.10 — The effects of technological upgrading, skill upgrading at the aggregate level in the UAE, 2002:

Macro view
The effects of technological upgrading | % The effects of skill upgrading %
Enhancing / accelerating upskilling. 100% | Enhancing/accelerating technological up- 100%

grading

Increasing/reinforcing economic growth. | 96% Increasing/reinforcing economic growth. 100%
Reinforcing self-reliance strategy. 89% Reinforcing self-reliance strategy. 89%
Solving the imbalances in the labour 86% Solving the imbalances in the labour market: | 93%
market: Reducing the future demand for Reducing the future demand for foreign
foreign skilled workers. skilled workers.
Reducing unemployment rate. 82% Reducing unemployment rate. 82%

Source: Own calculation based on the macro survey (2002)

This contradicting optimistic-pessimistic views at the macro and micro levels, regarding the
self-reliance on local skills and the role of both technology and upskilling in reinforcing it,
imply that the self-reliance strategy is probably a preferred government strategy, but not
necessarily favoured by firms. This is consistent with the observation that 96% of the re-
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spondent firms are private firms dominated by foreign workers and probably lack the incen-
tives/interests to rely on national workers, mainly due to low skill and high salary require-
ments — see also our earlier discussion in Chapter 2 above. The respondent firms, which are
costs minimizers/profits maximizers, are probably willing to continue hiring cheap ready-
made skilled foreign workers instead of hiring, training and upskilling expensive national
workers.

5.3 Conclusions

This chapter uses the results of the macro and firm surveys to show the interaction between
the deficient educational system and the high incidence of unskilled foreign workers and
their implications.

Our results confirm a part of the second hypothesis in Scheme 1.1 Chapter 1 above:
that in the short and medium term, the Gulf countries are unable to rely on local skills and
local technologies and remain heavily dependent on both foreign skills and foreign tech-
nologies at the micro level. The major reasons are low levels of both skill and technology
due to the deficient educational system and the high incidence of unskilled foreign workers
and their implications.

On the one hand, from the demand perspective, the results of the firm survey can be
used to argue that firm demand for low skilled workers, weak technology indicators and
dependency on foreign technology led firms to demand and rely heavily on low skilled
workers. On the other hand, from the supply perspective, our findings in Section 1 show
that the deficient educational system — due to low quality of education — and the excessive
share of unskilled foreign workers led to low skill levels, poor provision of training, serious
skills mismatch, weak linkages, lack of a networks and hindered the transfer of knowledge.
These factors interacted with each other and led to poor technology indicators, poor indige-
nous capability to build the local technology and a heavy dependence on foreign technol-
ogy. These results prove hypotheses 3.a -3.b in Scheme 1.1 in Chapter 1 above concerning
the low skill and technology indicators at the micro-macro levels: the serious implications
of the interaction between the causes and consequences of the deficient educational system
and the high use of unskilled foreign workers. We confirm hypothesis 3.c. in Scheme 1.1 in
Chapter 1 above that the major causes of low level of local technology are low/ a lack of
R&D activities due to a lack of skills, transfer of knowledge, networks and collaborations
between universities and industry/firms.

Our findings show two surprising contradicting macro-micro views. The first con-
tradicting optimistic - pessimistic micro and macro views regarding the incidence and suc-
cess of knowledge transfer/ external schooling effect implies that, probably, the transfer of
knowledge/ the external effects of schooling is successful within firms but is unsuccessful
within society at large. This is probably because the transfer of knowledge is hindered by:
low quality of education; the weak linkages and lack of networks between universities,
colleges, technical and training institutes and the productive sectors; and the imbalanced
structure of population and labour market. We show that the major cause behind the low
transfer of knowledge/external schooling effect is low educational qualifications, and defi-
cient educational and training systems. The major consequences are the lack of networks
and collaboration between universities and firms, low R&D efforts and low technology
indicators. These results prove part of the sixth hypothesis in Scheme 1.1 in Chapter 1
above with respect to the failure and the factors hindering the transfer of knowl-
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edge/external schooling effect at the macro level. But, on the other hand, our findings sur-
prisingly reject a part of the sixth hypothesis in Scheme 1.1 in Chapter 1 above concerning
the failure of the transfer of knowledge/external schooling effect at the micro level.

Our observation of the second contradicting optimistic-pessimistic macro and mi-
cro views concerning the self-reliance on local skills, and the role of both technological
upgrading and upskilling in reinforcing it, implies that the self-reliance strategy is probably
a preferred government strategy, but is not necessarily one followed by private firms.
Driven by profit-maximizing considerations, private firms are likely to continue in hiring
cheap readymade skilled foreign workers rather than hiring, training and upskilling expen-
sive national workers. From these observations, our results reject hypothesis 8.c. in Scheme
1.1 in Chapter 1 above about the consistency of upskilling and transfer of knowledge at the
macro-micro levels.
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Chapter 6

Relationship between Skill, Technology and
Input-Output Indicators

Introduction

Earlier findings in Chapter 5 show the serious implications of the deficient educational
system and excessive use of low educated workers, and illustrate two surprising contradict-
ing macro-micro views regarding the transfer of knowledge/external schooling effects and
upskilling plans. These surprising results from Chapter 5 motivate our research to attempt a
more comprehensive analysis of skill problem and implications of unskilled foreign workers
at the micro level/across private firms. Hence, the aim of this chapter is to broaden our ear-
lier analysis in Chapter 5 by providing an in-depth analysis of skill and technology indica-
tors and the relationship between them and the implications of the prevalence of low-skilled
foreign workers at the micro level. In addition, we examine the relationships between: skill
indicators (education/actual education and occupation/required education respectively and
experience) and average wages; between skill, upskilling (spending on ICT training) and
technology (spending on ICT); and between technology (spending on ICT) and input-output
indicators across firms. We also compare the relevance of our results to the theoretical
framework in Chapter 3 and the findings concerning these relationships in the new growth
literature.

The rest of this chapter is organized as follows: Section 1 defines the variables used
in our analysis and the general characteristics of firms. Section 2 presents our hypotheses
and discusses differences in prevalent skill levels and requirements and the implications of
low skill levels on skills mismatch, public-private duality and productivity decline across
private firms. Section 3 examines the relationships between actual and required education,
experience and wages. Section 4 shows the relationships between skill, technology (spend-
ing on ICT) and upskilling (spending on ICT training) and between technology (ICT) and
input-output indicators. Section 5 concludes.

6.1 Data, definition of variables and general characteristics of firms

Before commencing with the empirical analysis, it will be useful to briefly explain the data
used in our analysis and the general characteristics of firms.
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6.1.1 Data and definition of variables'*
Our analysis in this chapter uses the data from the firm survey (2002), which provides us
with three sets of micro variables. The first set includes skill variables, while the second and
third sets include both technology and input-output related variables respectively. We de-
fine skill variables by educational attainment, occupational level (measured by the required
qualifications/schooling years) and average years of experience.'>* We use the total spend-
ing on ICT'* to define “technology”, the share of spending on ICT training as a percentage
of total spending on ICT to define “upskilling”, total sales value to define “output”, total
profit to define “performance”, total employment and net worth to define “labour” and
“capital” inputs, respectively.'*®

We use the first set of skill variables in Section 2 to discuss hypotheses 3.b and 4.a.
in Scheme 1.1 Chapter 1 above regarding the implications of unskilled foreign workers
across firms. We use input-output indicators to illustrate the decline in productivity, out-
put/labour and capital/labour ratios. Next, in Section 3, we test hypothesis 4.b. in Scheme
1.1 Chapter 1 above about the relationships between actual and required education and ex-
perience and wages. In Section 4, we use the first and second sets of variables including
skill, ICT and the share of spending on ICT training to test hypothesis 4.c. in Scheme 1.1
Chapter 1 above regarding the relationship between skill, technology (ICT) and upskilling.
Next, we use the second and third sets of technology and input-output variables to test the
fifth hypothesis in Scheme 1.1 Chapter 1 above about the relationship between technology
(ICT) and input-output indicators.'?’

6.1.2 General characteristics of firms

Table 6.1 presents the main general characteristics of firms and economic indicators such as
the share of firms in total employment, capital, profit and output (total sales value), and

123 All data, information and analysis in this chapter are based on the results covering 26 firms obtained
from the firm survey (2002).

124 We classify the educational qualifications of workers into three groups: high skilled (H) with postgradu-
ate, university and diploma degree (more than twelve years of schooling), medium skilled (M) with secon-
dary education (twelve years of schooling) and low skilled (L) with less than secondary education (less
than twelve years of schooling). We define the occupational status according to five categories, including
white-collar high (managers, professionals, management executives, scientists, technicians and engineers);
white-collar low (clerical and administrative); blue collar high (skilled craftsmen); blue-collar low (plant
machinery operators, assemblers and elementary occupation) and other workers. We define the required
qualifications by required years of schooling including: postgraduate/ Ph.D. (19-20 years); professional,
MSec./ postgraduate (18 years); university graduate (16 years); diploma (14 years); higher secondary
schooling (12 years); and less than secondary schooling (less than 12 years). We measure the average
wages by average monthly wages (in Dirhams, the UAE national currency), and average years of experi-
ence by both actual and required average years of experience for both educational and occupational defini-
tion respectively.

125 ICT is the sum of total expenses on computers, telecommunications, training, maintenance and other
related items.

126 We measure output by the total sales value because the measurement units of sales value is unified (in
local currency) across firms, while the measurement units of output in physical terms (tonne, litre, etc.)
varies across firms.

127 We use few observations in the estimated equations, due to limited availability of reliable data covering
these indicators, because some of the respondent firms were particularly reluctant to provide adequate
reliable quantitative data covering these indicators.
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their differences defined by firm size and industry level. We observe that the market size or
structure — defined by the share in total employment, capital, output (total sales value) and
profit — seems biased toward large size and chemical firms. For instance, on average, the
large size and chemical firms respectively employ 89% and 75% of total workers, absorb
92% and 87% of total capital, and constitute 93% and 89% of total output (total sales value)
and 71% and 56% of total profit. These differences in market size leads to several implica-
tions, as we explain below and in the next sections.

From Table 6.1 we observe the limited contribution of public sector and high share
of private sector in the chemical and metal industries. We also note the high share of local
ownership and also a considerable share of foreign and mixed ownership, which implies the
dependency on foreign capital and foreign workers. But despite the presence of foreign
capital, there is limited contribution of multinational companies; however, such contribution
is diversified as the sources of foreign capital of multinational companies originate from
different countries and increases with industry level, but decreases with firm size. We also
observe limited changes in the general structure of firms during the period 1999-2001,
which may indicate a lack of dynamism, particularly with respect to the distribution of eco-
nomic indicators, i.e. total employment, capital and output/sales value across firms. The
reported change since establishment and in ownership, nationality of main owner and length
of year in operation (age) vary across firms and generally are increase with firm size and
industry level. In addition, the geographical distribution of firms indicates that most of firms
are clustered in two main locations and only some have branches in cities other than the
main location, though the probability of both clustering and having branches increases with
firm size and industry. Moreover, we realize the limited scope for diversification as meas-
ured by sales and employment indices across firms.'*® The average diversification index
increases with industry but decreases with firm size: this implies that large size firms have
more interest in specialization/concentration, whereas medium size firms have more interest
in diversification. As expected, chemical firms reported more interest in diversification than
metal firms.

128 We use a modified definition of the diversification index developed by Utton (1979). We define the
diversification index by output/ sales diversification Di = [P1+2 P2+3P3 + 4P4] -1/ 2], where Pi refers to
the percentage share of diversified sale product in total sale products within firms. Ranked from large to
small, when Di = 1, Di =4 and 1< Di < 4, it implies complete specialization, complete diversification and
some degree of diversification respectively. We apply the same definition for employment diversification
index (cf. Utton, 1979: 15-16, 104-105).
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Table 6.1- Main characteristics of firms in the UAE (1999-2001)

89

Main indicators (1999- 2001) No. of respondent | Chemical | Metal | Large | Medium
firms
1999 28 74 26 89 11
Share in employ- 2000 28 75 25 89 11
ment (%) 2001 30 75 25 89 11
average 1999-2001 28 75 25 89 11
1999 20 85 15 92 8
Share in capital (%) | 2000 19 88 12 92 8
2001 19 89 11 92 8
average 1999-2001 19 87.3 12.7 92 8
1999 23 39 61 79 21
Share in profit (%) 2000 22 60 40 68 32
2001 22 68 32 66 34
average 1999-2001 22 56 44 71 29
1999 29 85 15 93 7
Share in output 2000 28 92 8 94 6
(total sales 2001 28 91 9 93 7
value)(%) average 1999-2001 28 89.3 10.7 93.3 6.7
Share in spending Average 1999-2001 | 26 76 24 98 2
on ICT (%)
Share in spending Average 1999-2001 14 94 6 98 2
on ICT training (%)
Share of private 2001 40 92 100 92 100
firms (%)
Share of ownership | Local- 2001 34 70 69 75.2 61.3
(%) @ Foreign- 2001 22 30 31 248 | 387
Local — 2001 19 48 37 58 25
Share of main Foreign - 2001 13 32 26 25 35
owners(%) Mixed - 2001 12 20 37 17 40
Affiliation to multi- | 2001 43 27 5 17 19
national
Change after estab- | 2001 23 35 16 29 24
lishment )
Abu Dhabi - 2001 3 4 11 13 0
Main location (%) Dubai- 2001 20 46 42 38 52
Sharjah - 2001 22 50 47 50 48
Branches other than | 2001 20 46 42 46 43
main location (%)
Average age/ opera- | 2001 43 17.7 15.6 18.9 14.4
tion years
Average rate of Sales — 2001 33 1.58 1.5 1.52 1.57
diversification Employment - 2001 | 27 1.35 1.3 1.2 1.5

Notes: (1) All indicators are calculated from the firm survey (2002); some refer to observations over only one
year (2001) and others use observations over 3 years (1999-2001). (2) Some of the respondent firms reported a
mixed share of local and foreign ownership. (3) Change after establishment refers to changes in ownership, man-
agement and structure (e.g. expansion; opening new branches or merger with other firms).

Sources: Firm Survey (2002)

6.2 Differences in skill level and requirements and the implications

across firms

Our earlier findings in Chapter 5 indicate that the share of high skilled workers in total em-
ployment, the number of full time equivalent researchers, R&D and ICT expenditure, pat-
ent, product and process innovations are higher within large size and chemical firms when
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compared to medium size and metal firms. Our result with respect to R&D and chemical
sector is consistent with the standard classification developed by the OECD in the mid-
1980s, which distinguishes between industries in terms of R&D intensity (cf. OECD, 1997).
For instance, in the mid-1980s, the OECD classification distinguished between industries in
terms of R&D intensity, considering pharmaceutical and ICT as high-technology, chemical
and vehicle as medium-technology and food and textile as low technology (cf. OECD,
1997). Our findings with respect to firm size are consistent with the literature and the
Schumpeterian hypothesis, which indicate that large size/market concentration is conducive
to R&D investment (cf. Braga and Willmore, 1991). For instance, Kumar and Saqib (1994)
suggest that the probability of undertaking R&D increases with firm size only up to certain
level, while R&D intensity increases with it linearly. However, one should also expect that
these results could imply a possibility for reversed causality, mainly because R&D is a fixed
cost that requires high financial capacity, which is most likely to be strong amongst large
size firms.

In addition to earlier findings, we observe that skill levels and requirements (actual
and required education and experience) and skills mismatch are not homogenous across
firms and vary with industry and size. As we explained in Section 2, these findings can be
used to test the first hypothesis that, irrespective of these differences, high skill require-
ments and low skill levels — due to high share of unskilled foreign workers — lead to skills
mismatch, public-private duality and contribute to the productivity decline across private
firms. In Sections 3 and 4, we then examined the second hypothesis that an increase in skill
levels and firm size lead to improved relationships between actual and required education
and experience; between actual education, experience and wages; and between skill, up-
skilling and technology (ICT). Finally, in Section 4, we also investigated the third hypothe-
sis concerning the relationships between technology (the use of ICT) and input-output indi-
cators at the micro/firm level.

6.2.1 Differences in skill level and requirements (education and experi-
ence) across firms

Prior to investigating the first hypothesis on the extended implications of low skill levels as
presented above, it is convenient to begin with explaining differences in skill levels and
requirements across firms because understanding why and how they vary with industry and
firm size can help in investigating both the first and second hypotheses.

In Figures 6.1- 6.3 below we explain differences in skill levels and requirements
and low skill levels — defined by education and occupation groups — across firms defined by
size and industry.129 Figures 6.1 and 6.2 show the low share of high skilled — high educated
and white-collar — workers, differences in skill levels according to education and occupation
definitions and differences across firms. For instance, Figure 6.1 indicates that for 50% of
all respondent firms, the share of high skilled (educated) represents 1-30% of total em-
ployed workers. For a further 40% of all respondent firms, the share of high skilled (edu-
cated) represents 31-50% of total employed workers, but for the remaining 10% the share is

210 F igures 6.1-6.3, the horizontal axis defines firms, industry, size (chemical/metal, large/medium), and
skill level (high (H), medium (M) and low (L)). The vertical axis defines the intensity/share of H, M and L
across firms. The information in the right margin defines the distribution of workers in Figures 6.1-6.2, and
the average required years of education in Figure 6.3.
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more than 50% of the workforce. Figure 6.2 shows, for example, that for 88% of all respon-
dent firms, the share of white collar (WC) represents 1-30% of total employed workers; for
4% of all respondent firms the WC share is 31-50% and for 8% the figure stands at 50% of
total employed workers. The results show that the incidence of high educated and white-
collar workers constituting more than half of total employment is observed only within 10%
and 8% of all respondent firms respectively. They also indicate that the share of high skilled
— measured by education — is less than one third of total workers for 50% of all firms and
the share of high skilled — white-collar measured by occupational level — is less than one
third of total workers for 88% of all firms. That means that across all firms the share of high
educated and white-collar respectively are less than one third and two thirds; therefore, the
majority of employed workers are low and medium skilled.

Figure 6.1 Differences in the distribution of workers by educational level across firms (% share) 2001
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Source: Firm Survey (2002)

Figure 6.2 Differences in the distribution of workers by occupational level across firms (% share) 2001
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Figures 6.3 and 6.4 show that skill requirements — average required years of schooling —
vary and increase with occupational level across firms."* For instance, Figure 6.3 indicates
that for 12% of all respondent firms the average required years of education for white collar
(WC) is 12 and above; for 19% it is 14 years and above; 52% of all respondent firms re-
quire an average of 16 years; whilst 17% of all respondent firms put this figure at 17 and
above. Moreover, Figure 6.4 indicates that for 20% of all respondent firms the average re-
quired years of education for white collar high (WCH) is 14 years (diploma degree); for
50% the requirement is 16 years (university degree); and for 30% the requirement is 17-19
years (post graduate degree). The figures show that the university degree is the major pre-
ferred required qualification only within the first and second occupational groups, while for
the other occupational groups either a diploma or secondary or less than secondary school-
ing is required.

Figure 6.3 Differences in the educational requirements by occupational level across firms (% share) 2001
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Source: Firm Survey (2002)

Figure 6.4- Average required years of schooling defined by occupation classes across firms (2001)
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13 White collar (WC) includes white collar high and low. Blue collar (BC) includes blue collar high and
low.
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Figure 6.5 below indicates the variation in skill requirements (required years of experience),
defined by educational and occupational levels. For instance, for 8% of all respondents
firms the average required years of experience for white collar high (WCH) is 5-10 years;
for 64% the experience requirement stands at 10-15 years; and for 28% the figure is 15-20
years. Figure 6.5 illustrates that average years of experience are increasing in educational
and occupational levels respectively. In the next section, we explain the relationships be-
tween required education/ actual education; occupation/required education; and experience
and wages across firms.

Figure 6.5- Average years of experience defined by education and occupation classes across firms (2001)
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6.2.2 The implications of low skill levels across private firms

In this section we examine the first hypothesis that, irrespective of the observed differences
in skill levels and requirements and as we explained above, the low skill levels — due to
high share of unskilled foreign workers — lead to skills mismatch, public-private duality and
probably contribute to productivity decline across private firms.

a. Low skill levels and skills mismatch (differences in required and at-

tained education)
When comparing the required schooling with the actual/attained schooling, we find that
differences in schooling requirements across firms have caused considerable variations
between the required and actual/attained schooling for high, medium and low skilled
groups. When we interpret the required schooling as the demand for skills and the actual/
attained schooling as the supply of skills, we observe that the inconsistency between the
required and actual/ attained schooling indicates an inconsistency between the demand for
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and supply of skills, which can be interpreted as skills mismatch.">' For instance, Figure 6.6
below illustrates the differences between the required and actual/ attained schooling across
firms defined by firm size and industry level and skill levels. We observe that the inconsis-
tency between the demand for and supply of skills, or skills mismatch, is particularly
higher/ serious within both medium and low skilled groups respectively and across large
and metal firms respectively. We find mismatch amongst all employment categories, espe-
cially within both medium and low skilled labour: for instance, we observe that for all
firms, on average, the intensity of mismatch for high, medium and low skill groups accounts
for 29%, 72% and 66% respectively. This implies that the educational attainment amongst
medium skilled labour does not match the required skills/educational level for medium
skilled jobs across approximately more than 70% of total respondents firms. The mismatch
is highest for medium skills, probably because of both insufficient educational attainment
and high educational requirements for medium skills — see Figure 6.3 above. Moreover, the
intensity of mismatch is more prevalent across large size and metal firms compared to me-
dium size and chemical firms. For instance, for metal firms, on average the mismatch inten-
sity for high, medium and low skill groups accounts for 30%, 75% and 71% respectively,
while for large size firms the figures are 36%, 83% and 73% respectively. Hence, our re-
sults in this section concerning the presence of serious skills mismatch due to the excessive
share of unskilled foreign workers at the micro level are consistent with our earlier findings
in Chapter 5 above, which indicates the presence of serious skills mismatch at the macro
level.

131 Qur definition of actual education refers to educational attainment classified under three groups: high
(post secondary) educational attainment: university degree and above (16 years of schooling); medium
educational attainment: secondary education (12 years of schooling); and low educational attainment: less
than secondary education (9 years of schooling). We define the required education by the translated merged
required qualifications for each occupation group defined by average years of schooling. The occupational
classification includes the following five categories/ groups: (1) Managers, professional, management
executive, scientific, technical and engineers; (2) Clerical and administrative; (3) Skilled craftsmen; (4)
Plant machinery operators, assemblers and elementary occupation; and (5) Other workers. We translate the
required qualifications associated with each occupational class into average years of schooling and group
them in the following way: (1) PhD/postgraduate (19-20 years); (2) Professional, MSc./ postgraduates (18
years); (3) University graduate (16 years); (4) Diploma (14 years); (5) Higher/ Secondary Schooling (12
years) and (6) Less than Secondary Schooling (9 years). We then merge the required qualifications into
three groups, assuming that the high occupation group includes both the first and second occupation cate-
gories, the medium occupation group includes both the third and fourth occupation categories and, finally,
the low occupation group includes the fifth occupation category. We then use this definition to compare
between the required education for each occupation class and actual/ attained education, and we assume
that the difference between these indicates the presence of skills mismatch between jobs requirements and
educational attainment.
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Figure 6.6 - Skills mismatch defined by high medium and low skill levels across firms (%) (2001)
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b. Low skill levels and public- private duality within oil/chemical indus-
ry

The low skill levels not only lead to skills mismatch across private firms, but probably also
have an impact on public-private duality. For instance, when comparing two cases of large
public and medium private firms active in the oil/chemical industry, our findings in Table
6.2 illustrate several aspects of the public-private duality at the micro level. The observed
duality appears from skill indicators: the share of high skilled workers in total employment;
the average years of experience, defined by education and occupation levels; and the distri-
bution of average wages, which are lower in the medium private compared to large public
firm. Moreover, the low skill levels in the medium private firm when compared to the large
public firm are accompanied by further discrepancies in the trend of labour productivity and
sales diversification. Over the period 1999-2001 the labour productivity shows an increas-
ing trend in the large public firm, but an opposite declining trend in the medium private
firm. These results are consistent with our earlier findings in Chapter 5, which implies a
public-private and a macro-micro duality with respect to both upskilling efforts and the
transfer of knowledge; our findings are also consistent with the findings in the Gulf litera-
ture (cf. Gray, 1999; Khorshid, 2000; Abdelkarim and Haan, 2002). Table 6.1 above shows
the limited contribution of the public sector in the chemical industry in our sample; there-
fore, one can assume that the low skill and respective implications of private firms probably
reflect the dominant trend, at least across the respondents and chemical firms in particular.
Furthermore, our results from the firm survey — not reported in Table 6.2 below —
indicate that the low skill levels occurred along with low spending on ICT in the medium
private firm compared to the large public firm. Our findings indicate a higher technology
level (spending on ICT) and upskilling (ICT training) along with higher skill levels in the
large public firm compared to the medium private firm. These results are plausible in view
of the complementary relationships between skill, technology and upskilling — see our dis-
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cussion below. One should also note the large swings in computers, telecommunication and
training expenses. The substantial decline in total ICT expenses over the period 1999-2001
is probably due to a lack of plans for critical expansion in ICT sector or a general decrease
in total spending across all firms. Another interpretation for the big decline in these compo-
nents in the large public firm is probably related to a change in the strategy of the firm,
which may have already established a sound basis for these components and probably
needed to shift priority to increase spending on maintenance and other items. The explana-
tion for the substantial decline in total expenses on computers in the private medium firm
can be attributed to the big decline in total ICT expenses and probably to the need to shift
priority to increase expenses on training.

Table 6.2- Public- private duality: differences in skill indicators, diversification and productivity (1999-2001) (%

and Dirhams)

Sector Public large Private medium
a. Skill indicators (2001) High Medium  Low High Medium  Low
Share of high skilled workers in total 0.885 0.115 0 0.34 0.25 0.41
employment (education definition) (%)
Share of high skilled workers in total 0.82 0.155 0.025 0.27 0.10 0.63
employment(occupation definition) (%)
Experience (education definition) 18.5 7 n/a 12 11 12
Experience (occupation definition) 10.75 0 5 11.5 7 10
Wages (education definition) (Dirhams) 11850 3662.5 Na. 1280 768 512
b. Labour productivity (output/labour) 1999 2000 2001 1999 2000 2001
and Sales diversification (1999 — 2001)
Labour productivity (output/labour) 0.102*  0.111° 0.113*  0.135°  0.128° 0.110°
(1999 —2001)

Sales diversification (2001) 1.5 1

Notes: (1) Productivity measured in physical term the unit refers to (a) million barrels per day; (b) metric tonne;
(2) Both diversification and productivity are measured for all high, medium and low skilled workers.
Source: Firm Survey (2002)

C. Low skill levels and the declining trend of labour productivity (out-
put/labour and capital/labour ratios)

The low skill levels may contribute to productivity decline across private firms. Table 6.3
below illustrates the value and trend of labour productivity (output/labour ratio) and the
average ratios of capital/labour and output (total sales value)/labour across firms. Over the
period 1999-2001, the trends of these ratios show considerable variation across firms, and,
in particular, the average capital/labour ratio and average labour productivity for numerous
firms show a considerable decline. '**

The declining labour productivity across many firms may not be surprising since
the majority of employed workers are low skilled/educated foreign workers — see our dis-
cussion above— and a low skill level may lead to further decline in productivity. For in-
stance, the bottom half of Table 6.3 below illustrates that, over the period 1999-2000 and
2000-2001, the declining trend of labour productivity is reversed across 3 out of 14 (21.4%)
of the respondent firms and the increasing trend continues across 3 out of 14 (21.4%) firms;

32 Due to the small number of observations on the declining trend of labour productivity, our results
should be interpreted carefully as probably this may not be the only case; other possible explanations are
either the steady or increasing trends amongst the non-respondent firms.



Relationship between Skill, Technology and Input-Output Indicators 97

however, the increasing trend turns into a declining one across 3 out of 14 (21.4%) firms, or
the declining trend continues across 5 out of 14 (36%) of the respondent firms. Therefore,
for the majority 8 out of 14 (57%) of the respondent firms either the increasing trend turns
into a declining one or the declining trend continues.'®> These findings on the declining
labour productivity at the micro level are consistent with the results regarding the declining
value added and productivity at the macro level, as indicated in the Gulf literature (cf. Wadi,
2001; Abdelkarim and Ibrahim, 2001).13 4

Table 6.3 — The value and trend of labour productivity, output/labour and capital/labour ratios across firms

1999-2001
Variables Value (1999-2001) Trend (1999-2001)
Average ratio of Group of firms 1999 2000 (2001 1999-2000 |2000-2001 [1999-2001
Chemical 0.131 |0.138 |0.132 + - +
) Metal 0.0523]0.057410.0520 |+ - -
Capital/ labour Large 0.084 0.087 [0.077 |+ - -
Medium 0.090 [0.103 [0.101 + - +
All firms 0.087 [0.095 |0.0896 |+ - +
Sales value (output)/ Chemical 0.258 [0.332 |0.321 + - +
labour Metal 0.146 [0.116 |0.123 |- + -
Large 0.176 [0.231 ]0.229 + - +
Medium 0.2337]0.2272|0.2335 |- + -
All firms 0.202 [0.229 |0.231 + + +
0.616 [0.622 |0.606 + - -
) 0.102 |0.111 |0.113 + + +
Chemicallarge 1o 507 10,535 (0409 |- - -
0.241 |0.289 ]0.333 + + +
0.470 [0.482 |0.410 + - -
Labour productivity . . 0551 10520 10582 . i i
(output/labour ratio) for |Chemical medium
selected firms 15 0.117 |0.124 |0.136 |+ + +
0.249 [0.266 |0.226 + - -
0.135 |0.128 |0.110 - - -
0.035 [0.032 [0.031 - - -
Metal large 0.052 |0.051 |0.043 |- - -
0.116 |0.084 |0.106 - + -
Metal medium 0.0325/0.0143/0.0142 |- - -
0.229 [0.204 |0.309 - + +

Source: Firm Survey (2002)

133 In Table 6.3 we limit our analysis of the productivity decline to compare only the change in labour
productivity over the period 1999-2000 and 2000-2001 across 14 of the respondent firms. Since our data
only reflects skill levels for the year 2001, but does not reflect the change in skill levels over the period
1999-2001. That means we cannot compare the change in productivity with the change in skill levels, so as
to attribute the declining trend in productivity over the period 1999-2001 to the declining trend in skill
levels.

13 For instance, the results of Wadi (2001) and Abdelkarim and Ibrahim (2001) indicate the declining
growth rates and declining labour productivity in Kuwait and the UAE respectively.

135 Productivity is measured in physical terms (tonne, litre, etc.) for selected firms according to availability
of data.
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Therefore, our findings in this section verify the first hypothesis that high skill requirements
and low skill levels — due to high share of unskilled foreign workers — lead to skills mis-
match, public private duality and also probably contribute to productivity decline across
private firms. In the next sections we examine the second and third hypotheses.

6.3 Relationships between the required education (occupation), at-
tained/actual education, experience and average wages

Based on the above findings, in this section we examine a part of the second hypothesis that
an increase in skill levels and firm size lead to improved relationships between actual and
required education, and between actual education, experience and wages across firms.

We begin with the relationship between occupation and education. Using the above
definitions of occupation and education/actual and required education respectively, we
translate the required qualifications for each of the occupation groups into average years of
schooling and use the OLS regression, assuming that the required schooling in each occupa-
tion class is dependent on the actual/attained education. Our findings in Table 6.4 and Fig-
ure 6.7 below illustrate that improvement in occupational status (measured by the required
education) is positively correlated with education (measured by actual/attained education)
across all firms. In addition, Table 6.4 illustrates that an increase in firm size and industry
level lead to improved relationships between required and actual education. For instance,
the required education appears to be more sensitive to and increasing in actual education
within both large and chemical firms, but less sensitive within all firms. This result is plau-
sible since the skill level — share of high skilled measured by educational attainment — is
higher within large size and chemical firms compared to metal and medium size firms — see
Figure 6.1 above. This is also probably because large size firms are more prevalent in the
chemical industry — see Table 6.1 above — and may have more consistent recruitment strate-
gies. These results confirm our earlier observations that skill levels and requirements (actual
and required education) are non-homogenous across firms and are determined by size and
industry.

Concerning the relationship between education, occupation and experience, Table
6.4 below shows that the average years of experience are positively correlated and increas-
ing in education and occupation i.e. attained/actual and required education respectively. In
particular, the average years of experience seem more sensitive to high and medium educa-
tional attainment and it is also sensitive to high, medium and low educational requirements.
This finding is consistent with Figure 6.5 above, and probably reflects the fact that skill
indicators — education and experience — are complementing rather than substituting each
other.

Table 6.5 below illustrates a considerable variation in the distribution of average
wages amongst high, medium and low skill — educational and occupational — levels across
firms. When using the occupational rather than the educational definition, the distribution of
wages shows less fluctuation across firms. Therefore, the effect of occupation/required edu-
cation on the distribution of average wages across firms seems to be less sensitive to differ-
ences in firm size and industry. In contrast, when using the educational definition, we ob-
serve that the effect of the actual/attained education on the distribution of average wages
across firms seems to be more sensitive to differences in firm size and industry.
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Table 6.4 - Required and actual/ attained education and experience across firms (2001)
Coefficient R’ N
(t-value)
Independent Variable Actual Required | Constant
education | education
Dependent Variable Group of firms and skill
Chemical 0.982* 0.876 0.275 9
Required education (1.628) (0.114)
All groups (High, Large 0.716** 3.763 0.621 6
medium and Low) (2.559) (1.028)
All firms 0.543 6.573 0.168 14
(1.557) (1.480)
All groups (High, me- 0.108 5.276 0.108 22
dium and Low) (All (1.557) (6.148)
Average years experi- | firms) 0.127* 4.654 0355 |9
ence (1.964) (5.179)
0.309%* -2.142 0.377 23
All firms High and medium (All (3.567) (-1.789)
firms) 0.104 0.451 0.177 | 11
(1.390) (0.424)
0.104 0.451 0.177 11
(1.390) (0.424)

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)

Figure 6.7- The distribution of occupation classes according to the translated average years of schooling

across firms (2001)
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Source: Firm Survey (2002)

136 For this regression we use relatively few observations, because some of the respondent firms were
particularly reluctant to provide adequate quantitative data on skill indicators. Sometimes we exclude some
observations due to inconsistency or unreliability; for instance, one observation is excluded in row 3. As
we explained in Chapter 4 above, the main problem is the varying response rate for different questions (e.g.
to measure education, occupation and wages) across firms. Moreover, the classification of firms into
chemical/metal, medium/large also divided the few observations between them and so allow for only few
observations for regression for each group independently.
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Table 6.5- Differences in the distribution of average wages defined by firm size and industry level (2001)

Skill variables | Education occupation

Characteristics | Size Industry size industry

Wages defined | Large medium | Chemical | Metal large medium | chemical | metal
by skill level

High educated/ white collar high

10,001-25,000 | 8.3% 41.7% 14.3% 40% 11.1% | 15.4% 15.4% 11.1%
5,001- 10,000 58.3% | 33.3% 42.9% 50% 88.9% | 61.5% 69.2% 77.8%
2,001-5,000 333% | 8.3% 28.6% 10% 0 23.1% 15.4% 11.1%
1,001-2,000 0 16.7% 14.3% 0 0 0 0 0
medium educated/ white collar low

10,001-25,000 | O 9,1% 0 10% 0 0 0
5,001- 10,000 | 8.3% 9.1% 7.7% 10% 0 8.3% 0 11.1%
2,001-5,000 333% | 182% 23.1% 30% 55.6% | 50% 58.3% 44.4%
1,001-2,000 58.3% | 18.2% 46.2% 30% 44.4% | 41.7% 41.7% 44.4%
0,500-1,000 0 45.5% 23.1% 20% 0 0 0 0

low educated/ blue collar high

5,001- 10,000 | 0 10% 0 125% |0 0 0
2,001-5,000 0 10% 7.7% 0 333% | 20% 45.5% 0
1,001-2,000 45.5% | 20% 23.1% 50% 66.7% | 70% 45.5% 100%
0,500-1,000 54.6% | 60% 69.2% 37.5% | 0 10% 9.1% 0

blue collar low

2,001-5,000 11.1% | 30% 33.3% 0
1,001-2,000 66.7% | 50% 41.7% 85.7%
0,500-1,000 22.2% | 20% 25% 14.3%
Others

1,001-2,000 42.9% | 33.3% 58.3% 28.6%
0,500-1,000 57.1% | 66.7% 41.7% 71.4%

Sources: Firm Survey (2002)

The above results are consistent with the OLS regression reported in Table 6.6 below,
which indicates that the average wages are positively correlated with and more sensitive to
attained/actual education. For instance, Table 6.6 below illustrates that the average wages
are increasing in actual/attained education and experience (cf. Mincer, 1974) and therefore,
is biased against less educated and experienced workers. These findings support our results
from the firm survey, which indicate that wages are increasing in education and biased
against low educated workers because the ratios of high skilled to low skilled wages, which
can be interpreted as wages/skills premium, exceeds one.?” These results are consistent
with the findings in the new growth literature, particularly skilled biased technical change
theorems (cf. Aghion and Howitt, 1992; 1998; Acemoglu, 1998; Autor, Katz and Krueger,
1998). Our results that required education has no significant impact on wages are somewhat
surprising and different from our expectation in view of the results of the overeducation
literature (Hartog, 2000; Muysken et al. 2001; 2002a;b; 2003). We find that the positive
correlations between actual education, experience and wages are particularly significant for
large size firms, which may not be surprising since these firms have sufficient scope for a
coherent wage policy (Muysken and Nour, 2005). This is also probably because large size
firms may have more consistent recruitment strategies and high skill levels — share of high
skilled workers in total employment — see Figure 6.1 above. These results imply that an

137 From the firm survey (2002) we find that the proportion of high skilled wages/low skilled wages ac-
counts for 7.5, 6.9, 8.1, 6.3 and 8.4 for all firms, chemical, metal, large and medium size firms respectively.
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increase in skill level/actual education and firm size leads to an improved relationship be-
tween actual education, experience and wages.

Table 6.6 — Correlation between wages (log) actual and required education and experience (2001)

Coefficient R’ N°Y |
(t-value)
Independent variable | Group of firms Actual Experience Required
education education'”
Dependent variable: Average wages (log)
All firms 0.231%* 0.195 23
(2.259)
Large 0.284%** 0.674 12
(4.545)
Average wages (log) | All firms 0.159 0.119 14
high, medium and (1.275)
low skilled All firms 0.170* 0.048 0.242 23
(1.471) (1.107)
Large 0.193%* 0.053* 0.730 13
(2.175) (1.374)
Chemical 0.243** 0.05469 0.557 13
(2.001) (1.102)
All firms 0.192* 0.011 0.063 0.254 14
(1.199) (0.172) (0.412)

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)

Therefore, our findings in this section corroborate the first part of the second hypothesis that
an increase in skill levels and firm size leads to improved relationship between actual and
required education and experience; and between actual education, experience and wages. In
the next section we proceed to examine the second part of the second hypothesis that an
increase in skill levels and firm size lead to improved relationships between skill, upskilling
and technology (ICT). Finally, we test our third hypothesis on the relationship between
technology (ICT) and input-output indicators at the micro/firm level.

6.4  Skill, upskilling (ICT training) and technology (ICT) and input-
output indicators

Based on the above results, in this section we examine the other part of the second hypothe-
sis that an increase in skill levels and firm size lead to improved relationships between skill,
upskilling and technology (ICT) across firms. Before examining this hypothesis, it is useful
to briefly show the variations in the use of technology (spending on ICT) and upskilling

38 For this regression we use relatively few observations, because some of the respondent firms were
particularly reluctant to provide adequate quantitative data to measure skill indicators. For instance, there
are few observations when combining attained education, experience and required education, particularly
so for required education. As we explained in Chapter 4 above, we excluded some observations due to
inconsistency or unreliability. One major problem is the varying response rate for different questions (to
measure attained and required education, experience and wages) across firms. Moreover, the classification
of firms into chemical/metal, medium/large also divided the few observations between them and, therefore,
allow for only a few observations for regression for each group independently.

'3 The required education is not used as a variable in the upper half of Table 6.6, because, we want to
check the relation with respect to actual/attained education and experience independently and then compare
the result when the required education is also included in the regression.
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(spending on ICT training) across firms, because the observed differences in skill and
spending on ICT and ICT training can be used to interpret the complementary relationships
between skill, technology and upskilling across firms.

6.4.1. Skill and the share of spending on technology (ICT) and upskilling
(ICT training)

Table 6.7 shows considerable variations in the share and trend of total spending on ICT
including computers, telecommunications, training, maintenance and other items defined by
firm size and industry. The share of telecommunication exhibits continuous increasing trend
for all firms, while that of training shows an opposite declining trend. Table 6.1 above
shows that, on average, the share of large size and chemical firms represents about 98% and
76% of total spending on ICT respectively and about 98% and 94% of total spending on
ICT training respectively. However, despite the big share of spending on ICT and ICT train-
ing, large size and chemical firms experienced declining trends of ICT and ICT training - cf.
Figures 6.8 - 6.9. The decline in total ICT spending can be interpreted as being due to a lack
of plan for critical expansion in ICT sector or probably due to a general cutback in total
spending across chemical and large size firms. The declining expenses on both ICT training
and computers follow the general decline in total ICT spending, which can also be attrib-
uted to a lack of plan for critical expansion a possible change in the strategy of firms that,
having already established a sound basis for these components, probably need to shift prior-
ity to increase spending on both telecommunications and maintenance.

Table 6.7 — Spending on ICT defined by firm size and industry (1999-2001) (% share in total spending)
ICT Computers Telecommunica- Training Maintenance Other
tions

Firms/Years 1999 2000 2001 1999 2000 2001 1999 2000 2001 1999 2000 2001 1999 2000 2001

Chemical 17% 15% 11% 11% 29% 25% 59% 22% 10% 11% 30% 54% 2% 4% 0.5%
Metal 19% 6% 9% 21% 6% 27% 7% 2% 13% 53% 86% 51% 0.1% 0.02% 0.1%
Large 17% 13% 11% 11% 22% 24% 57% 17% 11% 13% 45% 54% 2% 3% 0.5%
Medium 20% 7% 10% 27% 9% 32% 6% 2% 12% 47% 82% 46% 0 0 0

All firms 17% 11% 11% 12% 19% 25% 54% 13% 11% 15% 55% 353% 2% 2% 0.4%

Source: Firm Survey (2002)

Figure 6.8 — The share and trend of total spending on ICT across firms (1999-2001)
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Figure 6.9 — The share and trend of spending on ICT training across firms (1999-2001)
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We now proceed to examine the second part of our second hypothesis that an increase in
skill levels and firm size leads to improved complementary relationships between skill,
technology (ICT) and upskilling (ICT training)— see Table 6.8 below. For instance, we ob-
serve the complementary relationship between the share of high education and the share of
expenditure on ICT, which can be seen and understood as complementarity between skill
and technology (cf. Goldin and Katz, 1998; Acemoglu, 1998). We find a complementary
relationship between the share of high education and the share of expenditure on ICT train-
ing, which can be interpreted as complementarity between skill and upskilling. Tables 6.8-
6.9 show complementary relationships between the share of expenditure on ICT and ICT
training, and between spending on computers, telecommunications and training, which can
be read as complementarity between technology and upskilling (cf. Colecchia and Papacon-
stantinou, 1996; Bresnahan and Hitt, 1999). Our findings, that these complementarities are
particularly significant for large size firms, are plausible since these firms have more spend-
ing on ICT and ICT training — see Table 6.1 above — and have high skill levels — share of
high skilled workers in total employment — see Figure 6.1 above. These results are consis-
tent with the second part of our second hypothesis that an increase in skill levels and firm
size lead to improved complementary relationships between skill, upskilling and technology
(ICT) (cf. Acemoglu, 1998). The results also imply the importance of a good education/high
skill level for the enhancement of skill, technology and upskilling complementarity at the
micro level. That also seems consistent with the endogenous growth framework and stylized
facts concerning the relationships between human capital, technical progress and upskilling
— see our theoretical framework in Chapter 3 above.
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Table 6.8 - The relationship between ICT, skill and upskilling across firms (2001)
Coefficient R’ N
(t-value)
Independent variables ICT expenditures | Training expenditures Constant
Dependent Group of
variables firms
All firms 0.210%* -0.055 0.703 | 17
(linear) (5.965) (-4.219)
Chemical 0.029* 0.356 0363 | 14
High education | (linear) (2.612) (6.317)
Large 0.0316** 0.318 0382 | 12
(linear) (2.484) (4.632)
Medium 0.330 0.265 0.163 | 10
(linear) (1.248) (4.556)
All firms 0.03350** 0.266 0.563 | 15
(linear) (4.089) (6.733)
High education | Chemical 0.280%* 0.353 0.294 | 12
(linear) (2.040) (4.871)
Large 0.310* 0.304 0.338 | 12
(linear) (2.258) (4.107)
All firms 0.09425%* 38783.341 | 0.944 | 19
(linear) (16.894) (1.615)
Training ex- Chemical 0.683%* 2.365 0.600 | 12
penditures (log) (3.875) (1.047)
Large 0.743%%* 1.472 0.530 | 14
(log) (3.677) (0.564)

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)

Table 6.9- The relationship between Computers, training and Telecommunications expenditures across firms

(1999- 2001)

Coefficient R’ N
(t-value)
Independent variables | Computer Training Telecommunication | Constant
expenditure | expenditure | expenditure
Dependent variables
(All firms)
Computer 1999 0.620%** 0.198 2.484 0.815 | 10
expenditure: (2.489) (0.626) (1.097)
All firms 2000 0.487 0.431 0.633 0.677 | 12
(1.325) (1.007) (0.220)
2001 0.847* -0.0564 2.178 0.670 | 14
(1.627) (-0.125) (1.141)
Training 1999 0.820%* 0.343 -2.544 0.830 | 10
expenditure: (2.489) (0.985) (0.957)
All firms 2000 0.369 0.639* -0.936 0.755 | 12
(1.325) (1.972) (-0.376)
2001 0.247* 0.661%* 0.546 0911 | 14
(1.627) (5.219) (0.504)
Telecom- 1999 0.309 0.405 3.720 0.675 | 10
munication (0.626) (0.515) (1.377)
expenditure: | 2000 0.261 0.512%%* 3.601 0.735 | 12
all firms (1.007) (1.972) (1.934)
2001 -0.0276 1.107** -0.127 0.888 | 14
All firms (-0.125) (5.219) (-0.090)

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)
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6.4.2 The use of technology, ICT, skill and the demand for skilled workers
across firms

One implication of the above complementary relationship between skill and technology is
that the demand for skilled workers has changed in response to the increasing uses of ICT
and other technologies. For instance, during the period 1999-2001 the uses of ICT (61%)
increased faster than that of other technologies (56%); however, the corresponding rise in
the demand for skilled workers needed for ICT (57%) was less than that for other technolo-
gies (61%) across all respondents firms — see Figure 6.10 below. This trend may reflect the
fact that the real demand for skilled workers needed for ICT is less than that of other tech-
nologies across firms, which may not be surprising given the recent history of IT diffusion
in the Gulf countries. For instance, according to the UNDP-HDR (2004), in 1990 there was
a zero/no access/use of Internet (per 1,000 population) amongst the Gulf population, which
may imply that the use of Internet started after 1990. Moreover, data from MADAR Re-
search Group (2002) indicates that the introduction of Internet was between 1992 and 1996
and the commercial or public use of Internet was between 1994 and 1999 in the Gulf coun-
tries. The introduction and commercial use started in 1992 and 1994 respectively in Kuwait,
they both started in 1995 in both the UAE and Bahrain, and in 1996 in both Qatar and
Oman and finally they started in 1996 and 1999 respectively in Saudi Arabia (cf. MADAR
Research Group, 2002: 4)

Figure 6.10- The increasing use of technology, ICT and the demand for high skilled workers across firms,
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According to the respondent firms, the increasing use of new technologies caused an in-
crease in both the demand for more skilled workers and the required skill levels of the re-
spective workers involved with them. Table 6.10 indicates that the increasing use of new
technologies has important effects on increasing the general skill levels and the demand for
skilled workers amongst 79% and 62% of the respondent firms respectively.'* However, it

% Firms reported the use of different types of new technologies such as mass petrochemicals plants, ad-
vanced process controls, gas plants installation, CNC machines, new advanced machines and ICT.
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has only slight effects on increasing skill levels mainly for unskilled workers, and decreas-
ing and substituting the demand for unskilled workers due to reduction and elimina-
tion/substitution of some unskilled jobs. This implies change in the structure of employ-
ment/demand for workers in response to the increasin; uses of new technologies and is also
evidence of skilled-biased technical change theorem.'"!

Table 6.10 - The effects of new technologies on skill level and the demand for workers in the UAE, 2001

The effects of new technologies in: All Chemical Metal Medium Large
firms
Increasing the general skill level. 79% 79% 80% 63% 94%
Increasing skill level mainly for unskilled workers. 59% 63% 53% 56% 61%
Increasing the demand for skilled workers (more 62% 58% 67% 63% 61%
educated, trained and experienced workers).
Increasing the demand for more professional workers ~ 62% 53% 73% 50% 72%
Decreasing the demand for less skilled workers (less ~ 35% 32% 40% 31% 39%
educated, trained and experienced workers).
Decreasing the demand for production workers. 29% 16% 47% 25% 33%
Substituting the demand for less skilled workers. 29% 26% 33% 31% 28%
Reduction in some unskilled jobs 53% 53% 53% 69% 39%
Elimination/ substitution of some unskilled jobs 47% 47% 47% 69% 28%
Total response 34 19 15 16 18

Source: Own calculation based on the firm survey (2002).

Moreover, from the firm survey we find that the increasing use of new technologies has not
only raised the demand for high skilled workers in the past years, but also encouraged firms
to predict a future/ long run increase in the demand for high skilled workers. For instance,
for 61% of the respondent firms the interpretations of the predicted long run increase in the
demand for skilled workers are related to planned/expected expansion of production, prod-
uct diversification, implementation of new process, output technologies, purchases of new
machines and equipment and increasing R&D activities."* This result seems consistent
with the assumption made by Aghion and Howitt (1992) that an expectation of more re-
search in the next period must correspond to an expectation of higher demand for skilled
labour in research in the next period.

6.4. 3 The share of spending on ICT and input-output indicators

Finally, in this section we investigate the third hypothesis on the positive relationships be-
tween technology (total expenditures on ICT) and input-output indicators across firms and
over time. For instance, when investigating the relationship between ICT and input vari-
ables, we find from Tables 6.11 that the total spending on ICT is positively correlated and
more sensitive to labour (firm size), and industry level and less sensitive to capital (net
worth) throughout the period 1999-2001. The relationship between ICT and labour (firm
size) is particularly significant for the large size and chemical firms. The different results
across chemical and metal or large and medium size firms is plausible and can be attributed

141 This result is consistent with SBTC theorem and our earlier findings indicating that wages are increas-
ing in education and biased against unskilled workers.

2 Moreover, other factors are: the expected increases in market share, turnover, sales, adoption of interna-
tional standards and enhancement of production, advanced control systems, shortage of manpower, compe-
tition, increasing motivation to reduce costs, achieving high standard precision work, improving productiv-
ity, quality of work and demand for more specialized skills in IT.
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to differences in the skill levels — share of high skilled workers in total employment — see
Figure 6.1 above. This is also because large size firms are more prevalent in the chemical
industry, they have high share in total ICT spending, employment, capital, output and profit
— see Table 6.1 above — and probably have more consistent entreprencurial/organizational
strategies.

Table 6.11— Total spending on ICT, labour and capital across firms (1999-2001)

Coefficient R’ N
(t-value)
Independent variables Labour Capital Constant
Dependent variable (ICT expenditures)
Large 1.523** 4.008 0.641 14
(4.625) (2.138)
Medium 9.418%** -29.257 0.610 9
ICT expenditures (3.307) (-2.454)
Chemical 2.065%* 1.179 0.485 14
(3.361) (0.370)
Metal 1.167** 5.655 0.505 9
(2.674) (2.537)
1999 0.860** 0.241* 3.805 0.630 13
(2.636) (1.651) (1.805)
ICT expenditures | 2000 1.068** 0.189 3.763 0.517 13
(All firms) (log) ' (2.461) (0.978) (1.290)
2001 0.739%** 0.175 5.491 0.541 12
(2.243) (1.264) (2.573)

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)
Note: (1) Log value for all estimated variables: ICT, labour and capital.

We examine the relationship between the total expenditures on ICT, profit and output: Ta-
ble 6.12 illustrates plausible positive'** significant correlations between total expenditures
on ICT and capital and total output (total sales value) and positive insignificant correlations
with profit. These results prove our third hypothesis concerning the positive correlation
between ICT and input-output indicators at the micro/firm level. However, our results
should be interpreted carefully as they probably have a two-ways causality and may leave
open the possibility for reversed causality. Mainly because more profit and output would
imply more financial capacity that permits more spending on ICT, on the other hand, more
spending on ICT implies higher costs and lower profit.

Our findings concerning the significant positive correlations between ICT and out-
put and the insignificant correlation between ICT and profit imply an inconclusive effect at
the micro level. These results agree with our observations at the aggregate level, which
imply that the growing expenditures on ICT in the Gulf countries raises the shares of the
population using the Internet, enhances e-business, e-education and e-government. How-
ever, despite the growing ICT expenditures, their effects are inconclusive at the aggregate
level, probably due to low skill levels and inadequate investment in education.'** The macro
observations are consistent with the recent literature indicating the growing but limited

143 Except in 2000, where the correlations between ICT and both output and profit are negative.
144 At the aggregate level, when using the most recent data (2002) on the share of spending on ICT relative
to GDP across four Gulf countries: Bahrain, Saudi Arabia, UAE, and Kuwait, we find an inconclusive
effect of ICT. Because the share of spending on ICT/GDP shows a significant positive correlation with
GDP, but a significant negative correlation with GDP per capita across the four Gulf countries.
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effects of ICT diffusion in the developing countries due to a lack of sufficient investment in
the complementary infrastructure such as education, skills and technical skills (cf. Pohjola,
2002; Kenny, 2002). Therefore, these results prove the third hypothesis in Chapter 1 above
about the inconclusive effect of ICT at the micro level.

Table 6.12— Total spending on ICT, labour capital, output and profit across firms (1999-2001)

Coefficient R’ N
(t-value)
Independent variables Labour Capital ICT spending | Constant
Dependent variables All firms
(log)
Total output 1999 -45897.058 1.207** | 53.858** 84239859 | 0.993 | 12
(total sales (-1.606) (5.623) (11.852) (2.570)
value) 2000 -52249.455 2.120** | -1.473 7906055.0 | 0.978 | 12
(-1.477) (7.150) (-1.615) (1.891)
2001 -48147.057* 1.808** | 13.133* 10655725 0984 | 11
(-1.936) (8.189) (1.922) (3.004)
1999 -1527.002 0.140 1.988 129363.28 | 0.730 | 11
(-0.130) (0.560) (0.496) (0.101)
Profit 2000 -5014.495 0.310* -0.710 15621.632 | 0.652 | 11
(-0.641) (1.820) (-0.921) (0.012)
2001 -11348.674 0.182 1.561 1888472.6 | 0.515 | 10
(-1.236) (0.608) (0.240) (1.657)

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)
6.5 Conclusions

In this chapter we use the data from the firm survey (2002) to examine skill indicators, their
implications and relationships with average wages, and with upskilling (ICT training) and
technology (ICT), ICT and input-output indicators at the micro/firm level.

Our findings in Section 2 illustrate the low skill levels —due to the excessive share
of unskilled foreign workers (Figures 6.1-6.2) — and the implications on skills mismatch
(Figure 6.6), public-private duality and productivity decline across private firms (Tables
6.2-6.3). These results are consistent with the micro-macro findings in Chapter 5 above,
which indicate the low share of high skilled in total population and employment — measured
by both educational and occupational levels — and the serious implications on skills mis-
match and the macro-micro duality with respect to upskilling efforts. These findings to-
gether with those in Chapter 5 above verify hypotheses 3.b and 4.a in Scheme 1.1 Chapter 1
above regarding the implications of the interaction between the deficient educational system
and high use of unskilled foreign workers. These findings then confirm our first hypothesis,
which we proved in Chapter 2 above, concerning the pressing need for upskilling, particu-
larly within the private sector.

Our results in Section 3 show positive correlations between actual and required
education, experience and average wages (Tables 6. 4-6.6). We verify hypothesis 4.b. in
Scheme 1.1. Chapter 1 above that an increase in skill level and firm size lead to improved
relationships between actual and required education (Table 6.4), and between actual educa-
tion, experience and wages (Table 6.6).

In Section 4 our findings with respect to the positive complementary relationships
between skill, technology (ICT) and upskilling (ICT training) and between computers, tele-
communications and ICT training (Tables 6.8-6.9) are consistent with the findings in the
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new growth literature. We illustrate and corroborate hypothesis 4.c. in Scheme 1.1. Chapter
1 above that an increase in skill level and firm size lead to an improvement in the comple-
mentary relationships between skill, upskilling and technology (ICT).

Taken together, all these results imply the importance of a good education for
bridging differences between firms and also for enhancing skill, technology and upskilling
complementarity at the micro level. These findings seem consistent with the endogenous
growth framework and stylized facts concerning the relationships between human capital,
technical progress and upskilling and our theoretical framework in Chapter 3 above.

Finally, our results in Section 4 indicate positive significant correlations between
total spending on ICT and output, but insignificant correlations between total spending on
ICT and profit at the micro/firm level (Table 6.12). This result confirms the fifth hypothesis
in Scheme 1.1 Chapter 1 above, which implies an inconclusive effect of ICT at the micro
level and supports the observations at the macro level in the Gulf countries and the recent
literature in the developing countries.

Moreover, our results in Sections 3 and 4 show the relationships between actual and
required education, experience and wages; and between skill, technology (ICT) and upskill-
ing (ICT training) defined by firm size and industry level. These results are consistent with
our findings in Chapter 5 above, which imply that both skill and technology indicators vary
across firms and increase with firm size and industry level.

Therefore, our findings in this chapter are consistent with hypotheses 3.b. and 4.a.
in Scheme 1.1 Chapter 1 above with respect to the implications of the excessive use of un-
skilled foreign workers at the micro level. In addition, our results verify hypotheses 4.b. and
4.c. in Scheme 1.1 Chapter 1 above concerning the relationships between actual and re-
quired education and experience and between actual education, experience and wages and
the relationships between technology (ICT), skill and upskilling (ICT training). Finally, we
corroborate the fifth hypothesis in Scheme 1.1 Chapter 1 above regarding the inconclusive
effect of ICT at the micro level.
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Chapter 7

The Importance (Impacts) of Knowledge at
the Macro-Micro Levels

7. 1 Introduction

Our earlier findings in Chapter 5 indicate that the transfer of knowledge is successful within
firms, but is somewhat doubtful between firms and universities and within society at large.
Our analysis shows that within society at large, the transfer of knowledge is hindered by
low skill levels, deficient educational and training systems, lack of incentives and an imbal-
anced structure of the population. The transfer of knowledge between universities and firms
is hindered by the lack of incentives such as subsidies, and the lack of a networks, informa-
tion systems, cooperation and interest in conducting joint research between universities and
firms and matching the relevance of universities’ research to firms needs.

One implication of our earlier analysis is that the Gulf countries need to stimulate
the incidence and transfer of knowledge at the aggregate level by providing more incen-
tives, for example through subsidies, to education and training to upgrade skill levels, and
also by raising spending on R&D and ICT, organization, coordination and cooperation.
Further incentives, such as subsidies, should be provided to stimulate the transfer of knowl-
edge between universities and firms that requires a good knowledge base within firms and
further incentives, for example subsidies to education and training to enhance skill levels,
and subsidies to R&D, networks organization, information, coordination and cooperation.
In this Chapter we extend our earlier analysis and explain the importance (impacts) of
knowledge at both micro and macro levels in the Gulf countries in more detail. In addition,
we show the factors contributing to improve the tacit knowledge within firms. Due to the
lack of relevant data to assess the transfer of knowledge amongst firms and between firms
and universities, we focus only on the impacts of knowledge within the firms and at the
aggregate/macro level.

The rest of this chapter is organized as follows: Section 2 briefly shows the impor-
tance and sources of knowledge in the growth literature; Section 3 presents hypothesis 7 in
Chapter 1 above to test some stylized facts about the importance of knowledge and explains
the data used to test them; Section 4 discusses the main findings; and Section 5 provides the
conclusions.
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7. 2 Definition, importance, sources and measurement of knowledge in
the growth literature

Endogenous growth literature recognized the importance of knowledge and its accumula-
tion as a unique source of endogenous technological progress, innovation and economic
growth. For instance, in the Lucas (1988) model, knowledge accumulation is vital for the
growth process, for knowledge creation, accumulation and acceleration, contribution to
scientific and technological progress, innovation, economic growth performance and devel-
opment.

In defining ‘knowledge’ the literature makes a distinction between codified and
tacit knowledge (Dasgupta and David (1994)). “Codified knowledge implies that knowl-
edge is transformed into information which can either be embodied in new material goods
(machines, new consumer goods) or easily transmitted through information infrastructure.
While, the tacit knowledge refers to that which cannot easily transferred because it has not
been stated or measured in an explicit form, skill is an important kind of tacit knowledge”
145 (cf. Freeman and Soete, 1997: 404-405).

In addition, the definition of codified knowledge in the literature is closely related
with investment in public spending on education, training, R&D and ICT. Several studies
perceive knowledge as a public good, produced through R&D activities that generate spill-
over and thereby increasing returns (Romer, 1994; Grossman and Helpman, 1994). Other
studies use broader terms to interpret knowledge created and embodied in institutions (cf.
Langlois, 2001). For instance, Nelson (1993) and Lundvall (1992) emphasize the impor-
tance of institutions for the flows of knowledge and information to innovative capability.
According to Smith (2002): “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 ac-
tivities that involve the creation or use of new knowledge in innovation. Thus, innovation
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 produc-
tion and tooling up and IPR costs. In addition to capital expenditure, which is a key mode of
‘embodied’ knowledge spillover from the capital good sector to using industries”(Smith,
2002:14-18).

Moreover, the evolutionary framework developed by Nelson and Winter (1982)
makes the nature of knowledge and firms’ investment in it a central factor in explaining the
size, structure and dynamics of industries. Recent empirical literature (cf. Loof and Hesh-
mati, 2002) shows that knowledge capital (defined as the ratio of innovation sales to total
sales) is found to be a significant factor contributing to performance heterogeneity and a
firm’s innovative level. Knowledge capital rises with innovation input, the firm’s internal
knowledge for innovation and cooperation with domestic universities on matters of innova-
tion. Some empirical studies indicate that survival and growth amongst firms is determined
by/ or at least influenced by differential rates of investment in knowledge (such as R&D)
(cf. Klepper and Simon, 1997) or intersectoral differences in the size and R&D intensity of
firm (cf. Levin et al., 1985). In addition, Brusoni et al. (2002) and David and Foray (1995)
show that an increasing codification of knowledge stock would increase a firm’s innovative
performance.

145 Disembodied flows of knowledge can be transmitted through movement of people, publications, etc.
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In addition, differential in the productivity and growth of different countries is sig-
nificantly related to improvement in the quality of human capital, technical progress, factors
of production and the capacity to create new knowledge and ideas and incorporate them in
equipment and people. “Recent growth literature show increasing evidences of the growing
relative importance of intangible capital in total productive wealth and the rising relative
share of GDP attributable to intangible capital (Abramovitz and David, 1996; 1998). Intan-
gible capital largely falls into two main categories: on the one hand, investment geared to
the production and dissemination of knowledge (i.e. training, education, R&D, information
and coordination); on the other hand, investment geared to sustaining the physical state of
human capital (health expenditures). In the US, the current value of the stock of intangible
capital (devoted to knowledge creation and human capital) began to outweigh that of tangi-
ble capital (physical infrastructure and equipment, inventories, natural resources) at the end
of the 1960s. Moreover, since 1960s annual investment rates in R&D, public education and
software have grown steadily at an annual rate of 3% in the OECD countries” (David and
Foray, 2001: 1-2).

Furthermore, Drucker (1998: 15) suggests: “knowledge is now becoming the one
factor of production, sidelining both capital and labour”. In addition, the OECD (1999: 7)
has suggested “... the role of knowledge (as compared with natural resources, physical capi-
tal and low skill labour) has taken on greater importance”.'*® Smith (2002) argues that in
recent years, learning and knowledge have attracted increasing attention as a result of the
claims that knowledge-intensive industries are now at the core of a growth, knowledge
driven economy or even a knowledge society. The role of knowledge as an input to eco-
nomic processes has fundamentally changed, probably due to rapid technological changes/
advances in ICT; ICT is seen as factor increasing knowledge and increasing the common
availability of codified knowledge (David and Foray, 1995; Smith, 2002). For instance,
Van Zon (2001) extends Lucas’ (1988) model by incorporating the effects of ICT — capital
investment and assuming that ICT has positive influence on growth performance, both by
improving the intensity of production and total factor productivity and enhancing the effi-
ciency of knowledge accumulation and learning process.

Moreover, the empirical literature shows that knowledge is positively related to
human capital (mainly tacit skill or skill level). For instance, Winter (1987) suggests that
tacit and codified knowledge need not be substitutes, but can be seen as complements in the
learning process. Brusoni et al., (2002) show a strong positive relationship between the
codification of the knowledge base of the industry and its investment in skilled people (high
levels of investment in tacit skills) and R&D.

In addition, Cowan, Soete and Tchervonnaya (2001: 9) examine knowledge transfer
in the services sector as a process by which knowledge travels from a knowledge holder (a
person or organization possessing the knowledge)” to a knowledge recipient (a person or
organization receiving the knowledge). In their analysis “knowledge holder is important as
the “point of departure” of the knowledge being transmitted since they can influence
knowledge flows”.

Furthermore, the literature indicates a substantial contribution to innovation and
therefore to economic growth and public welfare that can be related to an unintended spill-
over associated with knowledge flows."* Distinction has been made between three sources

146 See Drucker (1998: 15) and OECD (1999: 7) respectively.
147 Verspagen and Schoenmakers (2000) use patent citations to measure knowledge spillover.
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for the flows and transfer of knowledge: for instance, Brusoni et al. (2002) highlight the
importance of knowledge sources within the enterprise for innovation among innovative
firms in Europe, in particular, the internal divisions (including R&D, design, sales and mar-
keting and senior management). Several other studies have focused on knowledge flows
between firms through inter-firm research collaborations (Hagedoorn et al., 2001), user-
producer networks (Lundvall, 1992), or linkages between competing firms (von Hippel,
1988). Yet other studies examine knowledge flows between firms and public research or-
ganizations such as universities, public research institutes, government laboratories, and
publicly-funded technical institutes (cf. Arundel et al., 2001; Mansfield, 1991; Mansfield
and Lee, 1996). At the aggregate level, the transfer of knowledge is related to several vari-
ables such as the overall quantity of scientific research (publications) and the public re-
search base as measured by the ratio between the total amount of higher education R&D
expenditure and the country GDP (cf. Arundel et al., 2001: 3,5).

The notion that knowledge is a public good, produced through education, training
and R&D activities that generate spillovers and increasing returns, provides a plausible
justification for government intervention to compensate the private sector for the positive
externalities they generate and to provide more incentives to support investment and accu-
mulation of knowledge. While Lucas’ (1988) model emphasizes investment in human capi-
tal, it only implicitly allows for a role for public policy through subsidies (Haslinger and
Ziesemer, 1996: 230). Subsequent studies attempted to fill this gap in Lucas’ (1988) model
and explicitly indicate a potential role for government intervention and public policies to
support the creation and accumulation of knowledge. The main channels are through taxa-
tion or subsidisation to the provision of R&D (cf. Romer, 1990; Barro and Sala-i-Martin,
1992; 1995), public knowledge: basic education and basic scientific research (cf. Ziesemer,
1990; 1995) and subsidising training (cf. Chatterji, 1995) — see our discussion in Chapter 3
above.

7.3  The hypothesis, stylized facts and data

Based on the above background, this section presents hypothesis 7 in Chapter 1 above to
test some stylized facts about the importance of knowledge in the Gulf countries and ex-
plains the data used to test them.

7.3. 1 The importance (impacts) of knowledge at the micro-macro levels in

the Gulf countries
In recent times, few studies discuss the status of knowledge in the Arab countries. The
UNDP- AHDR (2003) examines the weak status of demand, production and dissemination
of knowledge in the Arab states. Aubert and Reiffers (2003) assess the challenges and un-
derline a strategy for the development of knowledge-based economies in the Middle East
and North Africa countries (MENA). Both reports provide significant contribution, but a
somewhat general analysis at the aggregate/macro level that refers to all Arab and MENA
countries respectively. Since the Gulf countries show considerable disparity from the other
Arab and MENA countries, at least in respect of some indicators such as structure and size
of the economy, level of income and structure of labour market, it might be useful to look at
them separately. Thus, one obvious advantage of our analysis is that we provide a more
specific analysis that focuses only on the Gulf countries. Moreover, different from earlier
studies, we provide a new empirical investigation of both the importance (impacts) of tacit
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knowledge at the micro level — see our discussion below — as well as the discrepancy in the
transfer of knowledge/external schooling effects at the macro-micro levels — see our discus-
sion in Chapter 5 above.

In this chapter we use the literature presented above to examine hypothesis 7 in
Scheme 1.1 in Chapter 1 above concerning the importance (impacts) of tacit and codified
knowledge at the macro (within society)—-micro (inside the firms) levels. In particular, our
aim is to test the following stylized facts:

1. At the macro level codified knowledge is positively correlated with economic growth
(GDP), and tacit knowledge is positively correlated with schooling.

2. At the macro level codified knowledge and Full Time Equivalent Researchers (FTER)
are positively correlated with each other and also with technology (patents), publications
and cooperation.

3. At the micro (firm) level tacit knowledge is positively correlated with technology (ICT),
upskilling (training), profit, productivity, output and output diversification.

4. At the micro (firm) level tacit knowledge is positively correlated with market size (firm
size; capital; and investment) and firm age.

7.3.2 Definition of data and variables

We use the broad definition of knowledge found in the new growth literature that highlights
both the tacit and codified components of knowledge. In particular, we define tacit knowl-
edge by the percentage share of high skilled workers in total employment at the micro
level™ and the share of enrolment in tertiary education at the macro level. In addition, we
use the number of full time eqiuivalent researchers (FTER'*) as another indicator of tacit
knowledge at the macro level."”” We define codified knowledge by the embodied knowl-
edge distributed in many indicators, including the share of spending on R&D, education and
ICT as percentage of GDP at the macro level.””' In addition, we use several variables re-
lated to knowledge such as patents, publications, cooperation — measured by joint publica-
tions, and schooling years — defined by school life expectancy — across the Gulf countries.
Table 7.1 below presents the data and variables, which we use in our analysis of the impor-
tance (impacts) of knowledge at the macro/aggregate level in the Gulf countries.

148 As in Chapter 6 above, our definition of high skilled workers refer to workers with post secondary
educational attainment: university degree and above (16 years of schooling).

149 The concept of full-time equivalent researcher is adopted by UNESCO statistics on R&D personnel.

150 The main limitations of our data at the macro/aggregate level are the definition of tacit knowledge by
the share/ ratios of enrolment in tertiary education (despite their drawback), the adjustment of the variables
for different years and the use of unified ratio of ICT spending, due to scarcity of data.

151 At the micro level, the definition of codified knowledge by the relative term or the share of these indica-
tors to total output or sales value does not provide relevant results.
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Table 7. 1 - The Determinants of Knowledge in the Gulf societies (1990-2001)

Variable/ Country UAE Kuwait  Bahrain Oman Qatar  Saudi
Arabia

GDP(USS$ billion)(2001)* ™ 69.23 320 7.9 19.8 16.5 186.5

Schooling years (2000) * @ 10.7 8.7 13 8.7 13.1 95

High skilled (share of enrolment in 12 21 25 8 28 21

tertiary education) (%)(1998) °®

FTER (1996) ° 107 440 86 82 34 846

Publications (1990-1995)" 579 1936 453 466 377 8306

Cooperation (1995)° 55 117 29 37 36 294

Share of public Spending on R&D as 0.02 0.22 0.06 0.07 0.06 0.14

% of GDP (1996)°

Share of public spending on education 1.7 5.0 4.4 4.5 34 7.5

as % of GDP (1995-1997)

Spending on ICT/GDP(2001) & 3.6 3.6 3.6 3.6 3.6 3.6

Codified knowledge 5.32 8.82 8.06 8.17 7.06 11.24

Patents (1991-1999) " 15 27 2 3 0 103

Notes: (1) data for the UAE obtained from the UAE Ministry of Planning (2002) (2) data for Saudi Arabia refers
to 1997 from ERF, 2002 (3) data for Oman refers to 2000-2001.

Sources: (a) UNDP (2003) “UNDP Human Development Report”, (b) UNESCO-UIS (2003): www.unesco.org,
(c) ESCWA/UNESCO (1998), (d) Zahlan (1999a; b), (e) Qasem (1998) and GOIC (2000a), (f) UNDP (2002)
“UNDP Human Development Report”, (g) WITSA (2002), (h) US Patent and Trademark Office web site:

WWW.uSpto.gov.

As in Chapter 6 above, we obtain our micro/firm data from the firm survey (2002) and use
three sets of indicators, including tacit knowledge (technical and non technical skills), tech-
nology and input-output variables. We define tacit knowledge by the share of high
skilled/educated workers in total employment, and technology by expenditures on ICT;
inputs indicators are labour (employment size) and capital (net worth), outgut (total sales
value), output diversification (sales diversification), productivity and profit."’

7. 4 The empirical results

We use the data presented above and the linear and log linear OLS regression techniques to
test and compare the importance (impacts) of tacit and codified knowledge at the micro and
macro levels respectively and compare the relevance of our findings to those in the knowl-
edge literature. Based on Table 7.1 above, Tables 7.2 - 7.3 below present a panel data
analysis reflecting the average across the Gulf countries over the period 1990-2001. Based
on data from the firm survey (2002), Tables 7.4 -7.6 reflect the results across firms.

Tables 7.2 — 7.5 present our results, which indicate the importance (impacts) of
tacit and codified sources of knowledge at the macro (aggregate) and micro (firm) levels
respectively. Some of these results are consistent with the findings in the literature (cf.
Abramovitz and David, 1996; 1998; David and Foray, 2001; Loof and Heshmati, 2002).
Our results in Tables 7.2 and 7.3 illustrate the importance of knowledge at the aggre-
gate/macro level. Table 7.2 shows that tacit knowledge — defined by the number of FTER —
and codified knowledge show significant positive correlations with publications, coopera-
tion and technology (patents). The correlations between tacit knowledge -defined by the
number of FTER- and these variables appear more significant than those with codified

152 As in Chapter 6 above, we use the same definitions of educational qualifications, ICT, diversification,
output, capital, labour (firm’s size) and firm’s age (total years in operation) — see our definitions in Chapter
6 above. In addition, we obtained information on investment variables from GOIC databases.
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knowledge. When defining the number of FTER as one form of tacit knowledge, we find a
significant positive correlation between the number of FTER and codified knowledge,
which can be interpreted as complementary relationship between tacit and codified knowl-
edge (cf. Winter, 1987; Brusoni et al., 2002). Moreover, Table 7.3 indicates a positive sig-
nificant correlation between tacit knowledge — defined by tertiary school enrolment ratios —
and schooling years, while codified knowledge shows a positive correlation with GDP.'> In
addition, we observe from Table 7.1 above that the share of public spending on R&D is
associated with an increase in the number of FTER, publications, cooperation and technol-
ogy (patents), while cooperation is associated with an increase in both publications and
technology (patents). Therefore, these results verify the first and second stylized facts that at
the macro/aggregate level knowledge is positively correlated with GDP (economic growth),
schooling years and technology (patents) across the Gulf countries.

Table 7.2— The impacts of FTER and codified knowledge on publications, cooperation and patent across the
Gulf countries (1990-2001)

Coefficient R
(t-value)
Constant | Tacit knowledge ® | Codified knowledge
(Number of FTER) | (share of education, R&D and ICT in
GDP)
Number of FTER | -843.173 136.717** 0.701
(-2.272) (3.060)
Codified knowl- 6.749 0.005%* 0.701
edge (10.202) (3.060)
-477.469 | 9.393%* 0.919
Number of publi- | (6.729) (6.729)
cations - 1320.549** 0.681
8692.351 (2.921)
(-2.314)
10.640 0.316%* 0.967
Cooperation (0.928) (10.884)
-248.444 42.298** 0.649
(-1.924) (2.722)
-6.755 0.119%** 0.934
Technology (-1.074) (7.502)
(Patents) -101.592 15.606** 0.597
(-1.909) (2.436)
Correlation is significant ** at the 0.01 level (one-tailed)
Notes: N =6

'53 In contrast to our expectations, the findings at the macro level indicate insignificant correlations be-
tween codified knowledge and schooling, and between tacit knowledge — defined by tertiary enrolment
ratios — and both GDP and codified knowledge.
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Table 7.3 — The impacts of tacit and codified knowledge on schooling and GDP across the Gulf countries
(1990-2001)
Coefficient R
(t-value)
Constant Tacit knowledge " Codified knowledge (share of
(tertiary school enrolment education, R&D and ICT in
ratios) GDP)
Schooling 7.296 17.326* 0.433
(3.605) (1.747)
Growth of -112 20.7"%* 0.358
GDP (-0.976) (1.493)

Correlation is significant * at the 0.05 level (one-tailed)

Table 7.4 verifies the third stylized fact that at the micro/firms level tacit knowledge shows
positive significant correlations with technology (total expenditures on ICT) and skill up-
grading (total expenditures on training), total output (defined by total sales value), output
diversification (defined by sales diversification), productivity and profit."”> From the per-
spective of the new growth literature, the positive correlation between tacit knowledge and
output is important to prevent the diminishing returns to scale and to ensure the increasing
returns and dynamic growth in the production function. This would imply that with the
assumption of a potential role for public policies, the government could prevent the dimin-
ishing returns to scale and ensure increasing returns to scale, mainly through improving
tacit knowledge by stimulating investment in education (basic, secondary and tertiary).

Table 7.4 — The significance of tacit knowledge across firms, 2001

Coefficient 2
(t-value) R N
Constant | Tacit knowledge (share of high skilled in
total employment)
ICT expenditures -0.055 0.210%*
(-4219) | (5.965) 0.703 | 17
Training expenditures -0.036 0.168%*
(2.276) | (4.089) 0.563 | 15
Total profit -0.041 0.278**
(:2.590) | (5.858) 0.710 | 16
Total output (total sales value) 0.071 0.141%*
0371) | (2.038) 0206 | 18
Productivity (total sales value 0.0529 0.637** 0358 | 18
per workers) (0.768) (2.985) )
Output diversification (sales 1.178 0.634* 0194 | 17
diversification) (8.029) (1.901) )

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)

Our results from the firm survey (2002) in Table 7.5 bear out the assumption that the in-
creased use of tacit knowledge — defined by skilled workers, scientists and engineers —

134 When excluding the observations for the UAE, the coefficient in the regression equation turns signifi-
cant. This result is plausible since the UAE has a low share of public spending on education and R&D
relative to GDP, when compared to other Gulf countries. This result can then be used to argue that an
increase in public spending on these components would imply an increase in GDP.

135 There are also positive correlations between tacit knowledge and output, output diversification, produc-
tivity and profit that exceed the combined correlations of traditional inputs such as labour and capital not
reported in Table 7.4; these results are consistent with the findings in the literature (cf. Drucker, 1998;
OECD, 1999).
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shows significant effects across firms. In particular, this contributes towards the improve-
ment in firm production, the level of competitiveness in the local market, faster adaptation
of foreign technology, utilization of technology and product quality. Moreover, Table 7.5
indicates that the increased use of scientists and engineers would imply additions to acquisi-
tion of existing knowledge within the firm, as well as the shortening of development time

Chapter 7

and acquisition of new knowledge, the latter regarded as of somewhat less importance.'*®

Table 7.5 - The increased use and effect of skilled workers, scientists and engineers across firms in the UAE,

2002 (measured in % as indicated by respondents)

The increased use of skilled workers and All firms Chemical Metal Medium Large
their effects

(a) Increased use of skilled workers (1999- 44% 33% 60% 29% 58%
2001)

(b) The effects of increased use of skilled workers

Increase in firm production 90% 78% 100%  75% 100%
Effective utilization of technologies 75% 89% 64% 75% 75%
Improve product quality 60% 67% 55% 63% 58%
Improve the level of competitiveness in the 90% 78% 100%  88% 92%
local market

Faster adaptation of technologies 80% 78% 82% 88% 75%
Improve the level of competitiveness in the 50% 78% 27% 50% 50%
international market

Total response 20 9 11 8 12

(c) The effects of scientists and engineers on firm production and acquisition of knowledge

The effects of scientist and engineers All firms  Chemical Metal Medium Large
Add technical, scientific or marketing knowledge  80% 90% 67% 76% 83%
to areas where firms already had expertise

Shorten development time 57% 60% 53% 53% 61%
Add new technical, scientific or marketing 51% 60% 40% 41% 61%
knowledge to areas where firms lacked expertise

Total response 35 20 15 17 18

Source: Own calculation based on the % as indicated by respondent firms to firm survey (2002).

Our findings in Table 7.6 prove the fourth stylized fact that at the micro/firm level tacit
knowledge is significantly and positively correlated with market size: total investment,
capital and firm size. Therefore at the micro/firm level an increase in total investment, capi-

tal and firm size would coincide with more tacit knowledge.

Table 7.6 - The determinants/factors enhancing tacit knowledge across firms, 2001

Codtcion L
Constant Tacit knowledge (share of high skilled in total employment)
p P R %
P ow |
: *%
Capital ?6169859) ?20305136) 0.257 18
- Kk
gr 8 e oz |
Firm age ?2266923) ?0060;‘0) 0.018 26

Correlation is significant * at the 0.05 level (one-tailed) ** at the 0.01 level (one-tailed)

! The logarithm of the variable is taken.

156 Knowledge includes technical, scientific or marketing knowledge.
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7.5  Conclusions

In this chapter we use the firm survey (2002) data at the micro level and secondary data at
the macro level to examine hypothesis 7 in Scheme 1.1 in Chapter 1 above concerning the
importance/impacts of tacit and codified sources of knowledge at the micro and macro lev-
els respectively in the Gulf countries. Our results prove this hypothesis and show that at the
macro level tacit knowledge is positively correlated with schooling years, while codified
knowledge is positively correlated with GDP (economic growth). Moreover, we find that at
the macro level codified knowledge and the number of FTER show positive correlations
with the number of publications, cooperation and technology (patents). Furthermore, at the
aggregate level, our results imply a significant positive complementary relationship between
the number of FTER and codified knowledge, which we interpret as a complementary rela-
tionship between tacit knowledge and codified knowledge. At the micro (firm) level, we
illustrate the importance of tacit knowledge, which shows positive significant correlations
with technology (expenditures on ICT) and upskilling (expenditures on training), output,
output diversification, productivity and profit. Finally, we find that at the micro (firm) level,
tacit knowledge shows positive significant correlations with total investment, capital, and
firm size. This can be interpreted that higher levels of total investment, capital and firm size
would correspond to more tacit knowledge across firms. Our results at the micro and macro
levels verify the four stylized facts presented in the introduction, which are consistent with
the general findings in the knowledge literature. The major implication of our findings is
that knowledge shows positive significant correlations with many variables at both the mi-
cro and macro levels. Therefore, this would imply that public policy should provide further
incentives to improve tacit and codified sources of knowledge at both the macro and micro
levels. Another implication is that the positive impact of tacit knowledge also underlines the
importance of good education, since tacit knowledge is often embodied in educated people
and thus human capital. Moreover, from the perspective of the new growth literature, the
positive correlation between tacit knowledge and output is important to prevent the dimin-
ishing returns to scale and to ensure the increasing returns and dynamic growth in the pro-
duction function. This would imply that, with the assumption of a potential role for public
policies, governments could prevent the diminishing returns to scale and ensure increasing
returns to scale, mainly through improving tacit knowledge by stimulating investment in
education (basic, secondary and tertiary). In addition, at the aggregate/macro level, the posi-
tive correlation between GDP and codified knowledge —the share of public spending on
education, R&D and ICT relative to GDP — would imply a positive role for public policy to
support codified knowledge by increasing spending on education, R&D and ICT. These
results are consistent with the literature that substantiate the role of public policies to sup-
port the creation and accumulation of knowledge, as we explained in Section 2 of this chap-
ter and Section 5 in Chapter 3 above.



120

PART IV

POLICY RECOMMENDATIONS, SUMMARY
AND CONCLUSIONS



121

Chapter 8

Education, Training and Skill Development
Policies in the Gulf countries: Macro-Micro
Overview

Introduction

Chapter 5 investigates the causes and consequences of deficient educational and training
systems, the lack of knowledge transfer and upskilling. The results that are set out in Chap-
ters 6 and 7 imply the importance of a good education. From that perspective, therefore, it is
convenient to conclude our study by discussing the educational policies in the Gulf coun-
tries, and the training and skill upgrading plans, mechanisms and policies implemented to
improve them. In particular, this chapter examines hypothesis 8 in Scheme 1.1 in Chapter 1
above concerning the need for skill and technological upgrading through relevant policies
for skills development: enhancing the educational system, and provision of training and
transfer of knowledge/external schooling effects at the macro-micro levels in the UAE.

The rest of this chapter is organized as follows: Section 1 discusses the supply-
demand sides: major characteristics and implications of educational policies in the Gulf
countries based on data and information obtained from the UNESCO, UNDP and other
relevant sources. Section 2 examines the training and skill upgrading policies implemented
by the large public firms in the UAE based on data and information obtained from these
firms. Section 3 uses the results of the macro and firm surveys (2002) and the follow-up
interviews to present the macro-micro views and suggestions for relevant mechanisms and
policies for skill development: enhancing the educational system, provision of training and
transfer of knowledge/external schooling effect. Section 4 provides the conclusions.

8.1 Characteristics of educational policies in the Gulf countries: supply,
demand, quality and impacts

Before proceeding to discuss upskilling policies, it may be useful to begin with a brief ex-
planation of the major characteristics of educational policies in the Gulf countries, in par-
ticular the structure and pattern of educational policies, the supply side as measured by re-
sources or priority of financial and human investment in education. In addition, we examine
the demand for education as indicated by enrolment ratios and access to schooling and the
impacts on literacy, school life expectancy, training and quality of education.

The UNESCO-UIS (2004b) information on the structure/nature of educational sys-
tem implies an insufficient duration of compulsory education in most of the Gulf coun-
tries.””” For instance, the duration of compulsory education in the UAE, Saudi Arabia and

157 Al-Sulayti (2002: 15) indicates the insufficient laws/regulations regarding compulsory education atten-
dance.
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Kuwait lasts for 6-8 years and falls behind the international standard of 12-13 years of com-
pulsory education attendance in the advanced countries such as the USA, UK and Germany,
and 9-11 years in Korea and Singapore respectively.'”®

“Moreover, the educational policies in the Gulf countries are characterizing by
central administration pattern, which implies a high degree of centralization and interven-
tion from the governments/ ministries of education to control all the educational institu-
tions” (cf. Al-Sulayti, 2002: 29-30). “The ministries of education administer around 95% of
educational affairs, consequently the educational institutions are lacking independence,
moreover, the educational institutions are characterizing by bureaucracy, routine, institu-
tional rigidity and lacking perfect understanding of educational policies, dynamism, flexi-
bility, planning, organizational development, monitoring, assessment, cooperation and prob-
lems solving ability. (cf. Fahmey and Mahmoed, 1993)” (cf. Al-Sulayti, 2002: 30).

8.1.2 The supply side of educational policies: financial and human re-
sources

We use the UNESCO definition to show the supply side/priority of educational investment
as measured by financial resources (public and private educational investment, the percent-
age share of public spending on education in GDP and total government spending) and
human resources (teaching staff). Next, we show the demand for education (enrolment ra-
tios) and the impacts in the Gulf countries.

Priority of public investment in education is measured by financial resources de-
voted to education, which is indicated by the share of public spending on education as a
percentage of GDP and total government expenditures. For instance, Table 8.1 illustrates
that the priority of public spending on education, as measured by public spending on educa-
tion as a percentage of total government spending, in some of the Gulf countries are close to
the levels in the developed countries. However, only in Saudi Arabia and Kuwait is this
spending as a percentage of GDP close to the levels prevalent in the developed countries,
while the rest of the Gulf countries lag behind in this respect. Public spending on education
as a percentage of GDP shows considerable disparity and fluctuation across the Gulf coun-
tries. For instance, in the period 1998-2002, the highest public spending on education as
percentage of GDP in Saudi Arabia was close to five and three times those of the UAE and
Babhrain respectively. Moreover, the wide variations also hold for public spending on educa-
tion as a percentage of total government expenditure, particularly evident between Saudi
Arabia (22.8%) and Bahrain (12%). In addition, the trends of public spending on education
as a percentage of total government expenditures vary across most of the Gulf countries,
with large increase in Kuwait, Saudi Arabia and the UAE but a decline in Bahrain.

158 See the UNESCO Education Statistics: UNESCO- UIS (2004b) UIS web site global statistics on educa-
tion: www.unesco.org.
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Table 8.1 - Public expenditures on education in the Gulf countries compared to world countries (1990-

2001/2002)

Country Public expenditure on education as percentage of

GDP *™° Total government expenditures "

1990°  1998/1999°  1999-2001°  1990°  1995/1997°  2000/2001°
Bahrain 42 3.67 3.00 14.6 12 11.41
Kuwait 4.8 n/a n/a 3.4 14 n/a
Oman 3.1 3.87 4.2 n/a 16.4 n/a
Qatar 3.5 3.58 3.6° 11.1 n/a n/a
Saudi Arabia 6.5 9.47 8.3° 17.8 22.8 n/a
United Arab Emirates 1.9 1.95 1.9°¢ 14.6 20.3 n/a
United States 52 5.01 5.6 12.3 14.4 n/a
Sweden 7.4 7.98 7.6 13.8 12.2 13.40
Norway 7.1 7.68 6.8 14.6 16.8 16.18
Republic of Korea 3.5 4.07 3.6 22.4 17.5 17.38
United Kingdom 4.9 4.71 4.6 n/a 11.6 n/a

Sources: (a) UNDP Human Development Report (2004), (b) UNESCO-UIS (2003), (¢) UNESCO-UIS (2004c)
country profile: data refers to the most recent years between 1998-2002, (d) UNDP Human Development Report
(2002)

Moreover, the priority and trend of distributing the public spending varies over time be-
tween the Gulf countries. Table 8.2 shows that one common characteristic of educational
policies in the Gulf countries is that the distribution/allocation of public spending on various
educational levels tend to prioritize either primary or secondary education and seriously
neglect tertiary education. Despite the recent gradual change in the distribution of public
funding on education to increase spending on secondary education, in general the share of
spending on tertiary education remains marginal and insufficient and even shows a declin-
ing trend in Saudi Arabia and Oman. Generally, there is a wide gap between Saudi Arabia,
Kuwait and other Gulf countries, namely Oman and the UAE. Table 8.2 shows that the
distribution of public spending by educational levels may be related to the costs of various
educational levels measured by spending per pupils, thus the low spending in tertiary educa-
tion is probably related to high costs of spending on tertiary compared to secondary and

primary pupils.

Table 8.2 - Percentages distribution of current expenditure and current expenditure per pupil as a
percentage of GNP per capita by educational level and in the Gulf countries (1990-2001)

Country  Distribution of current expenditure by level (%)  Expenditure per pupil as % of GNP per capita®”
a,

b, ¢

Pre primary Secondary Tertiary Pre primary Secondary Tertiary

and primary and primary

1990 1999/ 1990 1999/  1990° 1999/ 1990 1996 1990 1996 1990 1996

2001 2001 2001°

Bahrain n/a 6887 458 n/a n/a n/a 9 8 23 19 n/a n/a
Kuwait 534 68.5' 13.6 n/a 16.0 302° 16 14 n/a n/a n/a 87
Oman 54.1 36.4 37.0 51.4 7.8 1.8 12 n/a 21 n/a 68 n/a
KSA 788  822' wn/a 844> 212 1567 25 19 n/a  n/a 126 58
UAE 53.8° 519 462> 464 n/a  n/a n/a n/a na na n/a na

Note: (1) Data refers to 1996; (2) data refers to 1995-1997; (3) data refers to 1998.
Sources: (a) UNDP Human Development Report (2004), (b) UNESCO-UIS (2000) World Education Report
(2000), and (c) UNESCO-UIS (2003).

One common characteristic of educational policies in the Gulf countries is the lack of incen-
tives or marginal contribution of the private sector on educational investment. Table 8.3
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shows that the educational investment is almost entirely dependant on the public sector,
with a very minimal contribution from private sector. More recently though, following the
declining trends of public spending, private spending on education shows an opposite in-
creasing trend to fill the gap in most of the Gulf countries. The extent of privatization shows
an increasing trend in the UAE, Qatar and Oman but a declining trend in Bahrain.

Table 8. 3 - The Distribution of public and private expenditures on education and percentage ratio of private
enrolment ratio in the Gulf countries (1990- 2000)
Country  Public and private spending on  Private enrolment at secondary and primary levels (%)
education (%)*

Public Private Secondary level Primary level

1990 1996 1990 1996  1990/1991  1999/2000  1990/1991  1999/2000
Bahrain 94.3 94.8 5.7 5.2 8.8 15.8 13.2 19.1
Kuwait n/a n/a n/a n/a n/a 27.9 25.0 31.1
Oman 92.0 89.7 8 10.3 0.7 n/a 1.7 4.5
Qatar 97.3 91.8 2.7 8.2 12.3 n/a 23.4 n/a
KSA 94.4 93.4 5.6 6.6 2.8 n/a 4.1 6.4
UAE 95.4 92.3 4.6 7.7 20.6 32.0 32.2 45.0

Sources: (a) UNESCO-UIS (2000) World Education Report (2000): UNESCO's World Education Indicators, (b)
UNESCO- UIS (2003).

The adequacy of human resources in education or teaching staff can be defined by pupil-
teacher ratios; Table 8. 4 shows that the adequacy of teaching staff varies across the Gulf
countries and is generally better for secondary education when compared to primary educa-
tion and, in most cases, to tertiary education. One serious common problem with respect to
human resources in education is the low quality of teaching staff as reported in the Gulf
literature. “The educational system in the Gulf countries suffers from serious weak per-
formance/low quality of teachers due to a lack of teaching skills and knowledge of recent
teaching and learning techniques. For instance, a study investigates the teaching skills
amongst university graduates who applied for Arabic, English and Mathematics teaching
jobs in the public schools in Bahrain (1995/1996) shows that applicants success'”’ in engi-
neering studies, science, social science, commercial science and English are respectively
10%, 43%, 49%, 39% and 59%”.'®

Table 8. 4 - Pupil-teacher ratio by level of education in the Gulf countries (1990-2001/2002)

Country _ Primary Secondary Tertiary

1990" 1998/ 2001/ 1990*  1996" 2001/ 1998/ 2001/

2002° 2002° 2002° 1999¢ 2002°

Bahrain 19 16 16 16 15 12 n/a n/a
Kuwait 18 14 14 10 11 10 15 n/a
Oman 28 23 23 16 18 18 n/a 31
Qatar 11 12 12 9 10 10 14 13
KSA 16 12 12 13 13 13 18 20
UAE 18 15 16 n/a 13 13 13 n/a

Sources: (a) UNESCO- UIS (2000), World Education Report 2000: www.unesco.org, (b) UNESCO- UIS
(2004c) country profile: Data refers to most recent years between 1998-2002 and (c) UNESCO- UIS (2004d)
Educational statistics (1998-2002)

139 The applicants who passed the exams
160 See the Ministry of Education in Bahrain State (1995-1996) Unpublished Report in Al-Sulayti (2002:
28).
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8.1.3 The demand side of educational policies: the demand for and enrol-
ment in education

Apart from the supply side, it is also important to examine the demand for education as
measured by enrolment ratios. Table 8.5 illustrates that enrolment ratios vary across the
Gulf countries, decline with the increase of educational level and, on average, lag far behind
the levels in the developed countries. In particular, average enrolment ratios in tertiary edu-
cation in all Gulf countries (21.35-18.52%) remain very low and lag far behind the levels of
the developed countries (58.39-85%). That also holds for net enrolment ratios in primary
and secondary education in the Gulf, except Bahrain and Qatar, which have enrolment ra-
tios a}gproaching those of the developed countries and are higher than in other Gulf coun-
tries.

Table 8.5- Enrolment ratios by educational level in the Gulf compared to world countries (1990-2001/2002) (%)

Edu- Primary level’ Secondary Tertiary level ®®  Tertiary students in Vocational

cati- level* Science, Math and education (1990-
onal Engineering **" 1995) ¢

level

Year/ 1990/ 2001/ 1990/ 2001/ 1998/ 2000/ 1994/ 1996° 1996 1990/ 1994/
Country 1991 2002 1991 2002  1999° 2001 1997 @ < 1991 1995
Bahrain 99 91 85 81 25.20 n/a n/a n/a 42 13.25 12.69
Kuwait 49 85 n/a 77 21.08 n/a 23 27 n/a 0.62"  0.69
Oman 69 75 n/a 68 n/a 8.49 30 36 32 2.79 1.419
Qatar 89 94 70 78 27.66 24.62 n/a n/a 19 2.92 1.78
KSA 59 59 31 53 2071 2249 18 21 24 2.78 2.349
UAE 100 81 58 72 12.10 n/a 27 29 25 0.71 1.41
Average 77.5 80.83 61 71.5 21.35 18.52 24.5 28.3 28.4 3.85 3.39
Gulf

US 97 93 85 85 75.66 72.62 n/a n/a n/a n/a n/a
Sweden 100 102 85 99 62.30 70.04 31 n/a n/a n/a n/a
Korea 104 101 86 89 65°¢ 77.62 34 n/a n/a 18.04 18.64
UK 100 101 81 95 58.39 59.53 29 n/a n/a n/a n/a
Finland 98 100 93 95 83° 85 ¢ 37 n/a n/a n/a n/a

Notes: (1) Data refers to 1992/1993, (2) data refers to 1999/2000, (3) data refers to (%) of tertiary students in
natural science, engineering, agriculture and medical sciences 1996 (4) data refers to (%) of tertiary graduates in
natural science, engineering, agriculture and medical sciences 1996 (5) data refers to 1993/1994.

Sources: (a) UNDP Human Development Report (2004), (b) UNDP Human Development Report (2002), (c)
UNESCO- UIS (2000) UNESCO's: World Education Report 2000, (d) UNESCO (1996) Statistical Yearbook and
UNESCO Statistics: www.unesco.org. (¢) UNESCO- UIS (2004b) UIS web site global statistics on education:

WWW.Unesco.org.

One major problem of educational system in the Gulf countries is the recent stagnation in
enrolment in tertiary education, for instance, after considerable improvement in enrolment
in tertiary education in the UAE until around 1994, the enrolment figures have stagnated in
recent years — see Figure 8.1 below. Therefore, this implies an ample role for policy making
to improve enrolment in tertiary education. In addition, as in most other developing coun-
tries, one serious problematic feature concerning the tertiary education in the Gulf is that
enrolment and graduation ratios in tertiary education are biased against scientific, technical,

161 “probably, the low enrolment at secondary level is attributed to high drop out in transition from primary
to secondary schooling and lack of effective actions in educational policy to legitimize the compulsory
education” (Al-Sulayti, 2002: 15).
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engineering, agriculture, medical and natural sciences and focused on art, humanities, law
and social sciences. For instance, in the period 1990-1996, enrolment and graduation ratios
in medical sciences, natural sciences, engineering and agriculture accounted for only 28%
as compared to 72% for art, humanities, law and social sciences; these biases are particu-
larly serious in Saudi Arabia, Qatar, Oman and the UAE — see Table 8.5 above.'®* The share
of tertiary students enrolled in sciences, math and engineering in the Gulf is low compared
to Korea (34%), Algeria (50%) and China (53%) — cf. Figure 8.2 below. A further prob-
lematic feature of higher education in the Gulf appears from the relative distribution of
tertiary education students by attainment levels. Figure 8.3 below shows that for the major-
ity (96%) of tertiary students the attainment was less than a university degree, while only a
few (4%) obtained the first university degree or higher, falling far behind China (48%) and
Korea (41%).

Figure 8.1- Gross enrolment in tertiary education in the UAE, Bahrain, Brazil and the Netherlands (1980-
1998) (%)

6.00E+01
5.00E+01 1
4.00E+01 —&— United Arab Emirates
—l— Bahrain
3.00E+01
Brazil

2.00E+01 /.,\./—I—I—H\I-—H Netherlands
1.00E+01 Wv’r””ﬁ\.

0.00E+00

1980 1990 1991 1992 1993 1994 1995 1996 1997 1998

Source: WDI (2004) Database

162 “The irrelevant wrong policy for admission in higher education leads to focus on humanities and social
science and biases against science, technology and engineering studies leads to mismatch, unemployment,
shortage of technical skills that leads to dependence on foreign technical skills” (Al-Sulayti, 2002: 16-18).
“The low share of enrolment in technical education relative to total enrolment in tertiary education, is
probably attributed to both social/cultural aspect in the society that discourage the involvement in technical
work and the weak relationship between educational policies and development planning” (Alfakhery, 1999:
82).
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Figure 8.2- Relative distribution of tertiary education students (%) by fields in the Gulf countries compared
to Algeria, India, China and Korea (1994/1997- 1999/2000)

I
China 47 53
Algeria 50 50 ‘ OShare of tertiary
students in other
Korea, Republic of 56 I 34 fields (%)
India 75 | 25
Average Gulf countries JASR5] | 245
Oman 70 30
\ O Share of tertiary
United Arab Emirates 73 I | 27 students in
Kuw ait -7 I ats smelnce,‘matrl and
\k engineering (%)
Saudi Arabia 82 [ 18
T
0 20 40 60 80 100

Source: UNDP (2004)

Figure 8.3- Relative distribution of tertiary education students (%) by attainment levels of higher education
in the Gulf countries compared to China and Korea (1999/2000)
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Sources: UNDP - AHDR (2003) and UNESCO-UIS (2003): UNESCO web site (Www.unesco.org)

Further serious problems include the negligence of vocational education across the Gulf
countries (except Bahrain) and the problem of the declining trend in the enrolment ratios in
vocational education in the Gulf countries (except the UAE and Kuwait), see Table 8.5
above.

Moreover, another problematic feature is the lack of incentives/minimal enrolment
in private schooling compared to intensive enrolment in public schooling, which may be
related to the high cost of private schooling and the minimal contribution of the private
sector spending in total spending on education compared to the public sector. Similar to
public enrolment, private enrolment ratios decline with the increase of educational level, i.e.
are higher at primary level and lower at secondary level. Private primary and secondary
enrolment ratios show an increasing trend over time with considerable variation across the
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Gulf 00131ntries, namely between the UAE and Saudi Arabia and Oman, see Table 8.3
above.'®

8.1.4 Return and quality of educational policies

Another common characteristic of the educational system in the Gulf countries is the weak
internal efficiency/quality of both primar?l and secondary education; the severity of the
problem varies across the Gulf countries.'® For instance, Table 8.6 illustrates that in the
period 1990-2002, the percentage of repeaters in primary schooling is higher in both Saudi
Arabia and Oman, while the percentages of transition to secondary and tertiary education
are low in both Saudi Arabia and UAE.'®

The average for all Gulf countries in terms of quality of education has improved
over time, as is apparent from the considerable decline in the percentage of repeaters in
primary schooling and increase in the percentages of transition from primary to secondary
education, however, across individual Gulf countries poor quality is still obvious. For in-
stance, Table 8.6 indicates that throughout the period 1990-2002, the percentages of repeat-
ers in primary schooling remained the same in Kuwait. In half of the Gulf countries —
namely, Bahrain, Oman and Qatar- the percentages of transition from primary to secondary
education has declined. Therefore, further efforts are needed to enhance the quality of edu-
cation at all levels, in order to avoid the exacerbation of the problems that will result in the
event of a failure to implement some effective polices to improve the quality of education.

163 The scarcity of reliable information limited our analysis from discussing two interesting issues related to
educational policies: the contribution of private sector in both spending and enrolment in tertiary education;
and the enrolment of the citizens from the Gulf countries in overseas educational institutions. The high
GDP per capital has encouraged a considerable number of the citizens from the Gulf countries to seek
higher education abroad. The only available information indicates that during the period 1999-2002/2003
the number of students from Saudi Arabia, Qatar and Oman who study in the United States declined by
31%, 26% and 25% respectively — see the UNDP - AHDR (2003: Table 1: 23). This may substantiate the
need for improving domestic higher educational institutions to fill the gap and absorb the students who
have returned.

184 No relevant data and information are available to allow an assessment of the quality of tertiary educa-
tion.

165 «“The poor quality is attributed to: (a) High repetition rates, for instance, repetition rate at primary level
for female in Saudi Arabia is around 14%, at some secondary level in Kuwait increased to 31% and at
industrial education level in Bahrain increased to 38%. (b) Weak absorptive capacity and performance level
of students at all levels. (c) Failure of educational strategy to motivate innovative skills and problem solv-
ing ability/skills. (¢) Weak monitoring and examination systems due to traditional, inefficient and subjec-
tive assessment methods and lack of international recognition/ bases. (f) Lack of monitoring systems/
institutions to measure and assess the performance of educational and training institutions” (Al-Sulayti,
2002: 21-24).
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Table 8. 6 - Quality of Education in the Gulf countries: percentage of repetition and transition (1990 - 2002)

Indicator Percentage of repeat- Percentage of reaching secondary  Primary to secondary
ers: primary education and tertiary education (%) transition rates (%)
(%)

Country/year  1990°  1998-2002° (Secondary) 1995* (Tertiary) 1995* 1998-2002°

Bahrain 5 4 99 95 98

Kuwait 3 3 97 96 98

Oman 9 4 99 96 98

Qatar 7 3 100 98 96

Saudi Arabia 9 5 96 89 97

UAE 4 3 93 83 98

Average Gulf  6.17 3.67 97.33 92.83 97.5

Sources: (a) UNESCO-UIS (2000) UNESCO’s World Education Report (2000 (b) Calculated from UNESCO —
UIS (2004c) country profile: statistics refer to the most recent year between 1998-2002.

In addition, the poor quality of education can be observed from the results of the Third In-
ternational Mathematics and Science Study Score for students during 1994-1995, where the
poor performance of Kuwait [taken to represent the Gulf countries] in terms of mathematics
and science school training fell far behind Singapore, USA, Japan and Europe. For instance,
of the 41 countries in which half a million 13 years old were tested, Kuwait with Colombia
and South Africa took the last three places in both subjects, while Singapore reached first
place in both subjects ahead of the USA, Europe and Japan, which scored third place in
both subjects. These figures indicate that there are indeed large quality differences in two
subjects of critical importance to technological and skill development (cf. Lall, 1999: 22-
23).

81.5 The impacts of educational policies on literacy and access to school-
ing (school life expectancy)

Educational policies in all the Gulf countries lead to only slight improvements in school life
expectancy in the UAE, Kuwait and Qatar and enrolment in all educational levels in Bah-
rain and Qatar. However, the educational policies have insufficient effects on improving
school life expectancy, which remains low and lags behind when compared to the interna-
tional standard. One important positive implication of educational policies is the increase in
literacy rates; however, the educational policies have so far only managed to alleviate rather
than fully eliminate the youth illiteracy problem in the Gulf countries. For instance, Table
8.7 illustrates that in the year 2002, the illiteracy rates amongst the youth population are in
excess of 5% in Qatar (5.2%), Saudi Arabia (6.5%), Kuwait (6.9%) and the UAE (8.6%),
and are lower than 2% only in Oman (1.5%) and Bahrain (1.4%). This implies that there is
an ample room for policy to increase the literacy rate among the young population.

Furthermore, when comparing the supply and demand sides, we observe that the
supply side or public spending seems to be only one component in the educational policies,
because higher public spending per se does not imply a higher demand, participation and
enrolment ratios, access to schooling/school life expectancy and higher literacy rate. For
instance, despite higher spending on all these counts, Saudi Arabia falls behind Bahrain,
which reports moderate spending but better demand/enrolment ratios at all educational
level, access to schooling/school life expectancy and literacy rates.
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Table 8.7— Educational outcomes: Youth illiteracy rate and school life expectancy in the Gulf countries (1990-

2002)

Country Youth illiteracy rate Youth literacy rate School Life Expectancy b

(% ages 15-24)" (% ages 15-24) *

1990 2002 1990 2002 1992° 1998°¢
Bahrain 4.4 1.4 95.6 98.6 13.5 13.0
Kuwait 12.5 6.9 87.5  93.1 7.00 8.7
Oman 14.4 1.5 85.6 985 wa 8.76-9.0?
Qatar 9.7 52 90.3 94.8 11.8 13.1
Saudi Arabia 14.6 6.5 85.4 93.5 8.5 n/a
UAE 15.3 8.6 84.7 91.4 10.6 10.7

Note: (1) Data refers to 1991 (2) Data refers to 2000/2001
Sources: (a) Calculated from UNDP Human Development Report (2004) (b) UNESCO-UIS Statistical Yearbook

(1999): www.unesco.org (¢) UIS-UNESCO (2003): www.unesco.org.

8.2 The impact of educational policies on training policies: large public

firms and public policies of training and skills upgrading
Educational policies in the Gulf countries have insufficient effect on training provision and
failed to integrate sufficiently with training policies. “The relationship between the educa-
tional and training policies vary across the Gulf countries, as technical education and train-
ing are either integrated with or separated from educational institutions.'®® Despite these
differences, however, in both cases the educational policies in the Gulf countries are still in
need to enhance the fruitful cooperation, co-ordination and integration with training poli-
cies” (Al-Sulayti, 2002: 20-21).

Earlier findings in Chapter 5 show that the lack of interaction between educational
and training systems hinders the provision of training and upskilling plans within private
firms, and also leads to duality/discrepancy between macro-micro views with respect to
implementation of upskilling plans. We will illustrate below that the interaction between
educational and training policies appears to be effective only within large public firms that
adopt training policies consistent / in line with public policies.

Table 8.8 illustrates that the three largest public enterprises in the UAE, namely, the
Gulf Pharmaceutical Industries (JULPHAR), Abu Dhabi National Oil Company (ADNOC)
and Dubai Aluminium Company (DUBAL), all seem committed to implement diversified
training and skill upgrading policies that are quite consistent with the line taken by public
policies. In particular, they adopt similar strategies that highlight training and upskilling of
workers, linkages with universities to absorb national graduates, active human resources
development units and recruitment policies to set up and implement regular internal and
external training plans and wide use of ICT to upskilling workers especially national work-
ers. Therefore, in contrast to the private firms, the large public firms (JULPHAR, ADNOC
and DUBAL) have successfully contributed to serve the public policies for enhancing train-
ing and skill upgrading, especially amongst the national workers — cf. Table 8.8 below.
However, it is less clear whether the large public firms induce positive effects on upskilling
workers in private firms. In our view, the interpretation of the serious public-private dis-

166 In most of the Gulf countries — Bahrain, Qatar, Oman and the UAE — both the educational and training
institutions are integrated within one entity administered by the ministries of education, whereas in both
Saudi Arabia and Kuwait the technical education and training are administered by independent institutions
headed by the minister of labour and social affairs and the minister of education respectively (Al-Sulayti,
2002: 20).



Education, Training and Skill Development Policies in the Gulf countries: Macro-Micro Overview 131

crepancy can be attributed to presence of high resources, support and incentives within
public firms, which are probably lacking within private firms.'¢7- 18

Table 8.8- Human resources development and training policies in the large public firms in the UAE

Firms Human resources development strategies and training policies in JULPHAR, DUBAL,
and ADNOC

1. JULPHAR | JULPHAR’s human resources development unit aims to upgrade skill levels via the follow-
ing:

1.  Offering high school training programmes for the high secondary school students.

2. Offering educational grants to different educational institutions and individuals to en-
courage competition and positive impact in society.

3. Attracting university trainees and experts in the field of science and pharmacy from the
emirates and from abroad.

4.  Offering short and medium on the job induction training programmes based on training
needs.

5. Offering staff ongoing internal and external ICT training/ upgrading opportunities.

6. Providing specialized long term training programmes.

7.  Employing graduate UAE nationals to acquire knowledge and experience under the
supervision and training of professional and skilled experts.

8.  Facilitating, transferring and sharing of knowledge in the medical/pharmaceutical fields,
via:

a.  Arranging scientific seminars and educational programmes for various pharmacists and
doctors in different specialities.

Participating in both local and international medical conferences.

c. Participating in continuous education through a network of scientific offices in the
UAE, Middle East, Europe and USA.

d.  Providing grants to research organizations and universities of international repute that
are actively involved in the development and discovery in the field of pharmaceutical
technology.

e. Encouraging an active R&D unit to be continuously involved in the development of
ways and means to explore new application of generic dosage forms.

f.  Employing over 20 scientists, including Ministry of Health approved pharmacists to be
involved in the development of new products, which have resulted in the registration of
more than 600 dosage forms worldwide.

2. DUBAL DUBAL’s human resources development unit aimed at upskilling workers through the fol-

lowing:

1. Offering various training programmes, such as on the job training within the plant itself.
For instance, about ninety five per cent of the workforce has participated in some form
of training.

2. Offering the employees training opportunities through on going project work, as well as
visits to other leading producers around the world.

3. Emphasis on continuing to employ UAE nationals; contributing to the development of
the national workforce by hiring, training and further developing young nationals.

4. Collaborating with colleges and universities in the UAE and abroad to recruit national
graduates.

'7 For instance, the selected three largest public firms have several common characteristics such as large
market size, namely size of employment, capital (local capital), market, products, sales, sales revenues;
investment in ICT, use of advanced technologies and active R&D/technology development unit.

18 Erom the results of the firm survey (2002) and the selected three cases of large public firms studied in
this chapter, it may be true that public firms are systematically larger than private firms. It is therefore
plausible to expect that the large public firms to have higher financial capacity to support training and skill
upgrading than private firms. However, it is less clear and hard to make generalization to conclude whether
this applies to all other public firms as well, because the available information for the UAE indicate the
classification of firms according to size, activities and ownership (nationality of main owner(s)) rather than
public- private sectors.
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5. Providing pre-employment courses and graduates and management development pro-
grammes, in addition to special training programmes (in-house and abroad) for UAE na-
tionals supported by a dedicated team of trainees and professional experts.

6. Providing external accreditation training courses and learning units for special learning
courses.

7.  Offering teamwork operation, such as the suggestion scheme (SS), Performance, En-
hancement Programme (PEP), Continuous Improvement Team (CIT) and Total Quality
Management (TQM) programmes designed to involve all workers in the ongoing proc-
ess of continuous improvement.

3. ADNOC ADNOC’s human resources and development implementation policy is based on the follow-

ing:

1. Promoting an active human resources development unit, establishing competency based
career development programmes and the national recruitment committee to attract and
encourage the recruitment and development of national workers in the oil and gas indus-
tries.

2. Emphasis on continuing to employ UAE nationals; the firm survey (2002) indicates that
the current share of national workers is 37% and is expected to increase to 50%, 60%
and 75% in the short, medium and long terms respectively.

3. Offering various internal and external training opportunities to create and maintain a
learning environment within the organization. Offering special training programmes to
UAE national employees in order to meet the targets of public policy to upgrade na-
tional workers. ADNOC supports its training institute (ADNOC Training Institute
(A.T.1.), which established in 1979 to contribute to meeting the needs of ADNOC group
of companies for skilled national manpower. For instance, the number of graduates from
ATI increased continuously from 386 in 1994 to 1150 in 2000.

4.  Providing career development programmes to promote work performance.

5. Offering an annual scholarship program, which started in 1974, with the aim of motivat-
ing interested and excellent UAE secondary school students to study abroad in the fields
related to oil and gas industries. The number of scholarships increased rapidly from 100
in 1994 to 527 in 2000; most of these are offered for studying abroad in the USA (84%),
UK (8%) and Australia (2.9%). In addition, local scholarships are offered in collabora-
tion with the local universities, such as the UAE University (4.7%) and Higher Colleges
of Technology (0.4%).

6. Linking education and industry via establishing the Petroleum Institute in Abu Dhabi
(2001) to offer undergraduate and postgraduate programmes in the fields of engineering,
applied science and research, particularly related to the petroleum industry. The Petro-
leum Institute is established in collaboration with international industry partners includ-
ing BP, JODCO, Shell, Total and Colorado School of Mines (CSM) in the U.S.

Sources: (a) JULPHAR Achievement Report, publications and web site, (b) DUBAL Achievement Report, publi-

cations and web site and (c¢) ADNOC Achievement Report (1995-1999), ADNOC Human Resources Develop-

ment book, publications and web sites.

The major policy implication from these findings is that the improvement of the educational
systems in the Gulf countries is essential and requires improvement of the quality/internal
efficiency, supply (investment) and demand (enrolment) sides, particularly with respect to
tertiary and technical education. From that perspective, we explain below the views of the
policy makers and experts regarding the relevant plans and policies to reform the educa-
tional system, which is essential for skill development. After that, we show that policy mak-
ers, experts and firms all view the improvement of education as important for enhancing the
provision of training and knowledge transfer/external schooling effects.
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8.3 Plans, Policies and mechanisms for skill development: the macro- micro
views

It is useful in this section to discuss and compare first the relevant plans and then policies
and mechanisms for skill development from both macro and micro perspectives/views.

8. 3.1 Plans for skill development: the macro- micro views

In light of the above findings, we now use the results of the macro and firm surveys (2002)
to provide insights to help generate policies to enhance skill levels by implementation of
short and long terms plans at the macro-micro levels. We then compare and integrate the
macro (official: policy makers and experts) and micro (firms) views concerning the impor-
tant tools and plans for skills development in the current, short run and long run.

The policy makers and experts suggest several important instruments for skills
development, some of which have already been implemented and others being implemented
now or in the near future. For instance, Table 8.9 shows that the policy makers and experts
highlight investment in vocational training and formal education, improving the quality of
teachers, trainers and mentors, and investment in training of existing employees. This is to
be coupled with learning on the job, sending teachers and mentors abroad to acquire knowl-
edge and skills, using ICT to upgrade skill levels, enhancing the system of accreditation and
licensing and enhancing the system or programme of apprenticeship. Measures such as
sending students abroad to acquire knowledge and skills, supporting long distance learning,
sending workers abroad to acquire skills and bringing/attracting new foreign skills, scien-
tists and engineers from abroad are viewed as somewhat less important factors. Plans cur-
rently implemented include investment in education, investment in training of existing em-
ployees, using ICT to upgrade skill levels, encouraging learning on the job, investment in
vocational training, bringing/ attracting new foreign skills, scientists and engineers from
abroad and sending students abroad to acquire knowledge and skills. However, our earlier
discussion in this chapter and in Chapter 5 above, illustrates the serious shortcomings of
some of these components, particularly with respect to investment in education, training and
vocational education. Hence, the officials’ view suggests further efforts in the short run to
motivate investment in education, investment in training of existing employees, investment
in vocational training, sending workers abroad to acquire skills and improving the quality of
teachers, trainers and mentors. Further efforts considered important in the long run to en-
hance the system or programme of apprenticeship, support long distance learning, encour-
age the system of accreditation and licensing, send teachers/instructors and trainers abroad
to acquire knowledge and skills and to improve the quality of teachers, trainers and men-
tors.

On the other side, at the micro level/across firms, the results of the firm survey
suggest differing points of view with different priorities that highlight learning on the job as
main priority,'® especially in the short run.'”’ Where as, investment in training of existing
employees, using ICT to upgrade skill levels, bringing/attracting new foreign skills, scien-
tists and engineers, supporting long distance learning, sending trainers, mentors and work-
ers abroad to acquire skills and knowledge are receiving less attention, particularly in the

16 As reported by 86% of the respondents firms.
17 As indicated by 61% of the respondents firms.
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short run. Firms highlight these components and learning on the job in the long run— see
Table 8.10 below.

Table 8. 9 — Plans and tools for skill development: macro-policy makers and experts view

Tools for skill development (%) Impor Has been Short Long
tance already run/ run/
imple- current future
mented plan plan
Investment in formal education. 96% 61% 29% 11%
Investment in vocational training. 100% 46% 29% 14%
Investment in training of existing employees 93% 57% 29% 7%
Improving the quality of teachers, trainers and mentors. 96% 36% 25% 25%
Sending teachers/instructors/ trainers abroad to acquire 79% 25% 21% 32%
knowledge and skills.
Sending students abroad to acquire knowledge and skills 68% 43% 14% 21%
Sending worker abroad to acquire skills. 61% 36% 29% 18%
Bringing / attracting new foreign skills, scientist and engineers ~ 57% 46% 21% 11%
Using ICT to upgrade skill levels. 75% 54% 11% 14%
Encouraging Learning on the job. 86% 50% 21% 18%
Supporting long distance learning. 64% 25% 7% 39%
Enhancing the system of accreditation and Licensing. 75% 25% 11% 36%
Enhancing the system or programme of apprenticeship. 75% 21% - 43%
Total response 28 28 28 28

Source: Own calculation based on the macro survey (2002).
Table 8. 10- Plans and tools for skill development: micro-firm view

Tools for skill Of special Importance (%) To be pursued now/ in the To be pursued in the near

development short run (%) future/ long run (%)

Response Rate: é ‘§ g é ) § . é ,§ £
= | Els|a|g 2|5 || |82 |E|F |84
= = 9 5 S = | 2 5} g S| = = S ] 2
< | O] |a]l> |<|O || a | 3]< |03 |3

Investment in 53 50 | 57 56 | 50 39 | 40 36 | 50 27 | 55 60 | 45 44 | 67

training of exist-

ing employees

Sending trainers 22 14 | 36 17 | 28 6 10 0 6 7 71 60 | 91 75 | 67

and mentors
abroad to acquire
skills.
Sending workers 11 5 21 11|11 3 5 0 6 0 61 50 | 82 63 | 60
abroad to acquire
skills.
Bringing / attract- | 42 32 | 57 39 | 44 29 | 15 55 |19 40 | 55 65 | 36 56 | 53
ing new foreign
skills, scientists
and engineers.
Using ICT to 47 55 | 36 61 | 33 35 | 45 18 | 50 20 | 39 35 | 45 25 | 53
upgrade skill
levels.
Encouraging 86 82 | 93 94 | 78 61 | 60 64 | 56 67 | 32 35 | 27 31 | 33
learning on the
job.
Supporting long 33 18 | 57 28 | 39 19 | 20 18 | 13 27 | 58 60 | 55 63 | 53
distance learning.
Total response 36 22 | 14 18 | 18 31 | 20 11 | 16 15 | 31 20 | 11 16 | 15

Source: Own calculation based on the firm survey (2002).
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From Tables 8.9-8.10 we observe the discrepancy in the macro-micro views/perspectives
concerning the selection of both tools and plans for skill development. For instance, the
macro/policy makers and experts’ view tends to highlight investment in vocational training
and formal education, improving the quality of trainers and mentors and investment in train-
ing of existing employees as top priorities. Their next priorities are: encouraging learning
on the job, sending trainers and mentors abroad to acquire skills, using ICT to upgrade skill
levels. Supporting long distance learning, sending workers abroad to acquire skills and
bringing/attracting new foreign skills, scientists and engineers from abroad are viewed as
somewhat less important tools. On the other side, the micro (firm) view highlights learning
on the job as main priority. The rank of the firms’ other priorities are: investment in training
of existing employees, using ICT to upgrade skill levels, bringing/attracting new foreign
skills, scientists and engineers, supporting long distance learning, and sending trainers,
mentors and workers abroad to acquire skills and knowledge.

From the policy makers, experts and firms’ perspectives the top priorities in the
short run are investment in education, training (including vocational training), sending
workers abroad to acquire skills, improving the quality of teachers, trainers and mentors,
learning on the job, using ICT to upgrade skill levels and bringing new foreign skills, scien-
tists and engineers. From the policy makers, experts and firms’ perspectives the top priori-
ties in the long run highlight enhancing the system or programme of apprenticeship, sup-
porting long distance learning, encouraging the system of accreditation and licensing, send-
ing teachers, mentors, workers and students abroad to acquire knowledge and skills.

From the macro/policy makers and experts’ perspective, the top priorities in the
short run are investment in education, training (including vocational training) of existing
employees, sending workers abroad to acquire skills and improving the quality of teachers,
trainers and mentors. Less emphasis would be placed on learning on the job, bringing new
foreign skills, scientists and engineers, sending trainers and mentors abroad to acquire skill,
using ICT to upgrade skill levels, supporting long distance learning and sending trainers,
mentors and workers abroad to acquire skills. On the other side, firms highlight encouraging
learning on the job as top short run priority, followed by investment in training of existing
employees, using ICT to upgrade skill levels and bringing new foreign skills, scientists and
engineers. Less emphasis would be placed on supporting long distance learning and sending
trainers, mentors and workers abroad to acquire skills.

Furthermore, from the macro/policy makers and experts perspective, the top priori-
ties in the long run would be on enhancing the system or programme of apprenticeship,
supporting long distance learning, encouraging the system of accreditation and licensing.
This followed by sending teachers/ instructors and trainers abroad to acquire knowledge and
skills and improving the quality of teachers, trainers and mentors. Less emphasis would be
on sending students and workers abroad to acquire skills, supporting learning on the job,
using ICT to upgrade skill levels, bringing new foreign skills, scientists and engineers and
investment in training of existing employees. On the other hand, firms tend to highlight
sending trainers, mentors and workers abroad to acquire skills as main long run priority,
followed by supporting long distance learning, investment in training of existing employees
and bringing new foreign skills, scientists and engineers. Less emphasis would be placed by
firms on using ICT to upgrade skill levels and encouraging learning on the job.

In addition to the above observed discrepancies between macro-micro views con-
cerning the selection of plans and tools and arrangement of priorities and policies for en-
hancing skill, we explain below the visible differences in the macro-micro perspectives in
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suggesting policies for improving the provision of training and transfer of knowledge.
Therefore, this implies that further efforts are needed to enhance the consistency between
the macro-micro views and public-private sectors, particularly with respect to the arrange-
ment of priorities and plans to ensure more successful and consistent implementation of
policies for skills development and encouraging private sector participation in education
and training.

8 3.2 Policies and mechanisms for skill development: the macro- micro
views

The implementation of the above plans for skills development requires an integration of the
macro-micro policies; the results of the macro and firm surveys (2002) are useful for dis-
cussing and integrating these policy perspectives. From the macro survey we find that the
policy makers and experts’ view concerning skill development policies highlights the
mechanisms/policies for enhancing the efficiency of educational system, enhancing the
provision of training, planning skill needs and enhancing the external schooling ef-
fects/transfer of knowledge. Additional mechanisms/policies identified include monitoring
skill needs on a regular basis, enhancing social partnership and collaboration between edu-
cational and training institutions, employers, workers and the state to determine skill needs
and the most effective ways of meeting and financing them, promoting of resources alloca-
tion and importing skills from abroad.'”!

Our analysis below discusses the mechanisms for enhancing the educational sys-
tem, transfer of knowledge/external schooling effects and provision of training. Other com-
ponents include: planning skill needs, monitoring skill needs on a regular basis, enhancing
social partnership in skill development, promoting of resources allocation and importing
skill from abroad are somewhat integrated in the above components. We begin with the
reform of educational system because we want to argue that both training provision and
transfer of knowledge can be enhanced by an efficient educational system.

a. Reform of educational system

Beginning with the reform of the educational system, Table 8.11 summarizes the official
view concerning the reform of the educational system, which highlights improvement of the
quality of teachers and mentors, improvement of infrastructure, encouragement of moderni-
zation and dynamism in the educational system and enhancing planning for educational
need. In addition, they prioritize the improvement of internal efficiency/quality of basic,
secondary and tertiary education; enhancing the linkages (network) between universities,
colleges, technical and training institutes; monitoring educational needs on a regular basis;
and encouraging the system of flexibility of educational institutions. Further reform meas-
ures include increasing the harmony/consistency between educational output and market
needs by focusing on particular future skill needs, increasing public spending on education,
increasing motivation and incentives to change student attitudes, increasing spending and
incentives to encourage enrolment in technical education and increasing private sector in-

"1 As reported by 97%, 93%, 93%, 83%, 79%, 79%, 76% and 72% of the respondent policy makers and
experts respectively.
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volvement on education. Finally, we suggest an improvement of duration of compulsory
education and autonomy of educational institutions.

Table 8. 11- Policies and mechanisms for skill development: (a) macro/official view: Reform of educational

system
Macro policies and mechanisms for enhancing the efficiency of education system: %
Improve the quality of teachers or mentors. 97%
Encourage the system of modernization and dynamism. 97%
Improve the infrastructures. 97%
Better planning for educational needs. 93%
Improve the internal efficiency/ quality of basic education. 93%
Improve the internal efficiency/ quality of tertiary education. 90%
Enhance the linkages [networks] between universities, colleges, technical and training institutes. 90%
Monitoring educational needs on a regular basis. 90%
Encourage the system of flexibility of educational institutions. 86%
Increase the harmony/consistency between educational output and market needs by focusing on 86%
particular future skill needs.
Increase public spending on education. 86%
Increasing the motivation and incentives to change the attitudes of educated economically active 83%
population.
Increase spending and incentives to encourage enrolment in technical education. 79%
Increase private sector spending and involvement on education. 72%
Total response 29

Source: Own calculation based on the macro survey (2002).

In recent years, there have been several recent initiatives in the Gulf countries aimed at long
term solutions to develop human resources, reform educational and training programmes
and the labour market. For instance, the UAE has established the National Human Re-
sources Development and Employment Authority (TANMIA)- affiliated to the UAE Minis-
try of Labour and Social Affairs to help improve the skills of the UAE nationals looking for
jobs. In our view, these recent initiatives would be more effective if the governments in the
Gulf collaborate with the private sector to work actively to influence both the supply and
demand sides by implementing more effective policies to increase incentives, for example
through subsidies to improve both education and training. For instance, public policies can
influence the demand side for education and change the low enrolment ratios at the tertiary
level, especially technical education, by providing more fellowships, scholarships and
prizes for engineering and science students, and increasing incentives for students to in-
crease attraction for enrolment into science and engineering at secondary schools levels.
The governments should continue to upgrade schooling and increase enrolment at all levels,
especially in higher education.

In our view the Gulf countries can benefit from the experiences of other advanced
countries to improve the coordination and planning to avoid the mismatch between supply
and demand and to meet critical skills needs. For instance, the Gulf countries can benefit
from the experiences of the European countries, where the government limits itself to pay
teachers’ salaries and leaves the coordination problem to employers’ federations. The Gulf
countries should continue to upgrade schooling and increase enrolment in all levels espe-
cially in higher education and should also induce firms to organize in a federation, which
has the task to organize branch specific education, by using taxes as a stick and the payment
of teachers’ salaries as a carrot.
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b. Enhancing the transfer of knowledge/ external schooling effect

The reform of the educational system is expected to have a direct positive effect on motivat-
ing/enhancing the transfer of knowledge/external schooling effects. For instance, Table 8.12
shows that the macro-micro views highlight the potential positive implications of improving
the qualifications of skilled and unskilled workers, the quality of education and training in
enhancing the transfer of knowledge/external schooling effects. The macro-micro views
differ with respect to the potential effect of improving firm conditions to encourage external
effects and sponsoring educational scholarship. Moreover, the macro survey shows that the
policy makers and experts’ view indicates that the transfer of knowledge/external schooling
effect can be motivated via increasing the information about future educational, training and
skill needs in the productive sectors. There is also a need to increase awareness about the
future value of investments in education and training to minimize the risk aversion: prefer-
ence of more certain short term returns to available jobs than long term skill investments; in
addition to increasing the interaction to market needs and enhancing a system of certifica-
tion of skills acquired. Both the provision of adequate incentives for trainers and minimiza-
tion of education, learning and training costs are expected to have somewhat less important
potential effects in the transfer of knowledge/external schooling effect.'”

Table 8. 12- Policies and mechanisms for skill development: (b) macro-micro views: factors enhancing the trans-
fer of knowledge/ external schooling effect

Factors enhance external schooling All Chemical Metal Large Medium Official
effect/ knowledge transfer Firms

Improves the qualifications and ability of 87% 82% 94% 90% 84% 100%
unskilled workers to learn from skilled

workers.

Improves the qualifications of skilled 82% 73% 94% 80% 84% 95%

workers to permit the positive effects on
unskilled workers.

Improves the quality of training to coin- 62% 55% 71% 65% 58% 100%
cide with international standard.

Improves the quality of education. 56% 50% 65% 55% 58% 100%
Improves firm conditions to encourage the ~ 41% 36% 47% 35% 47% 100%
external effects.

Sponsors educational scholarship. 26% 27% 24% 35% 16% 90%
Total response 39 22 17 20 19 20

Sources: Own calculation based on the macro survey (2002) and firm survey (2002).
C. Enhancing training provision

From the macro-firm surveys it appears that views of the policy makers and experts and
those of the firms are consistent in highlighting the reform of educational system as an im-
portant mechanism to improve the provision of training, and the reform of educational and
training systems for the enhancement of knowledge transfer/external schooling effects.
However, on the other hand, there appears to be clear discrepancies between the macro-
micro views (and also across firms) concerning the arrangement of priorities of other
mechanisms for improving the provision of training. For instance, Table 8.13 presents the

172 As indicated by 86%, 83%, 83%, 83%, 69% and 55% of the respondent policy makers and experts
respectively.
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policy makers and experts’ view to improve the provision of training that highlights enhanc-
ing training programmes to fit both the changing skill needs and changing technical needs,
and enhancing planning for training needs and availability of trainers and mentors. Other
measures towards enhancing the educational qualifications of workers, increasing the avail-
ability of training materials and equipment, regular/adequate assessment and monitoring of
training needs, increasing the appreciation of/ information on the benefits of training, en-
hancing the availability of finance to cover training costs and enhancing the specialized
training institutions are also highlighted. Further, measures aimed at improving the quality
of trainers and mentors, enhancing the interactions between training institutions and firms,
enhancing the appropriability of the return from investment in training, enhancing the sys-
tem of training certification, increasing the participation of private training institutions and
decentralization of decision-making are also mentioned.

Table 8. 13 - Policies and mechanisms for skill development: (c) macro- micro views: promotion of training

Policies intervention for enhancing train- Official ~ All Chemical Metal Large Medium
ing provision Firms

Enhancing the educational qualifications of  93% 56% 44% 71% 40% 64%
workers.

Enhancing the availability of training mate- 93% 63% 67% 57% 60% 64%
rials and equipment.

Enhancing training programmes to fit the 97% 63% 67% 57% 60% 64%
changing technical needs.

Increasing the appreciation of or informa- 90% 63% 67% 57% 60% 64%
tion on the benefits of training.

Regular/adequate assessment and monitor-  93% 56% 67% 43% 60% 55%
ing of training needs.

Improving the quality of trainers and men- 83% 50% 56% 43% 60% 45%
tors.

Enhancing training programmes to fit the 100% 50% 56% 43% 60% 45%
changing skill needs.

Increasing availability of trainers and men- 97% 50% 56% 43% 60% 45%
tors.

Enhancing adequate planning for training 97% 50% 56% 43% 40% 55%
programme / needs.

Enhancing the availability of finance to  90% 56% 56% 57% 60% 55%

cover training costs.
Enhancing/ encouraging the specialized 86%
training institutions.

Enhancing the interactions between training  76% 31% 22% 43% 20% 36%
institutions and firm.

Enhancing the full appropriability of the 76% 44% 44% 43% 40% 45%
return from investment in training.

Enhancing the system of training certifica- 76% 38% 22% 57% 40% 36%

tion of skills acquired.
Increasing the participation of private 76%
training institutions.

Decentralization of decision-making. 72%
Restriction the mobility of trainees. 38% 33% 43% 40% 36%
Total response 29 16 9 7 5 11

Sources: Own calculation based on the macro survey (2002) and firm survey (2002).

The firms’ view indicates that the provision of training could be improved by enhancing
training programmes to fit the changing technical needs, increasing the appreciation of/
information on the benefits of training, enhancing the availability of training materials and
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equipment and enhancing educational qualifications of workers. Mechanisms such as en-
hancing the availability of finance to cover training costs, regular/adequate assessment and
monitoring of training needs, increasing availability and improving the quality of trainers
and mentors, enhancing training programmes to fit the changing skill needs and enhancing
planning for training needs are viewed by the firms as being of somewhat less importance.
That also holds for enhancing the appropriability of the return from investment in training,
enhancing the system of training certification, restricting the mobility of trainers and en-
hancing the interaction between training institutions and firms. Since training is costly,
firms prefer policy interventions to finance training; however, it is less clear to what extent
firms have a sound policy to contribute to training costs, as only 55% of all respondent
firms have upskilling plan — cf. Table 5.9 in Chapter 5 above.

Finally, in view of the complementary relationship between skill, skill upgrading
and technological progress — see our discussion in Chapters 3 and 6 above — the develop-
ment of education, training, transfer of knowledge and skill levels may have further positive
implications on the development of local technologies. Accordingly, the promotion of local
technologies depends on skill upgrading, the promotion of R&D activities and enhancement
of networks systems, collaboration between universities, firms, public and private sectors
and the implementation of an explicit technology policy.

8.4 Conclusions

In this chapter we use some secondary data and information and the macro and firm surveys
(2002) to analyse the educational, training and skill development policies in the Gulf coun-
tries. We prove hypothesis 8 in Scheme 1.1 in Chapter 1 above concerning the need for skill
and technological upgrading through the reform of the educational and training sys-
tems/policies and the transfer of knowledge. In particular, we show that skill development
depends on: (a) reforming the educational system; (b) enhancing the provision of training;
(c) planning skill needs and matching educational output with market needs; (¢) enhancing
the transfer of knowledge/schooling effect; and (d) incentives and collaboration between
public and private institutions. We explain that the promotion of local technologies and
adoption of appropriate foreign technologies and the interaction between both these to fos-
ter economic growth in the Gulf countries depends on skill development. Particularly, on an
enhancement of: (a) skill upgrading: educational and training systems; (b) R&D activities;
(c) the transfer of knowledge/schooling effect; (d) networks system; and (e) incentives to
motivate collaboration between universities and firms and between public and private insti-
tutions.

Our findings in Section 1 show that the educational policies in the Gulf countries
share several problematic features such as an insufficient duration of compulsory education,
the dominance of public sector and the lack of incentives/marginal contribution of the pri-
vate sector on educational investment. Additional problems include poor quality, insuffi-
cient demand (enrolment ratios), an insufficient supply (spending) and the biased structure
of tertiary education. However, despite these similarities, we also observe enormous varia-
tions, particularly with respect to the supply and demand sides of educational policies. Dif-
ferences in the supply side include financial resources or priority of public expenditures on
education relative to GDP and total government expenditures, allocation/distribution of
public spending and spending per pupils at various educational levels, human resources or
availability of teaching staff and the extent of privatization. Differences regarding the de-
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mand side include enrolment ratios and outcomes or implications on literacy rates, access to
schooling/school life expectancy and interaction with training.

We find that the priority of investment in education, as measured by public expen-
ditures on education as a percentage of total government expenditures, is approaching the
level prevalent in developed countries; however, the priority of investment as a percentage
of GDP in most of the Gulf countries lags far behind the level of the developed countries.
When comparing supply-demand sides, it turns out that the supply side or public spending
seems to be only one component in educational policies, because higher public spending per
se does not lead to higher demand, participation and enrolment ratios, access to schooling/
school life expectancy and higher literacy rates. For instance, despite higher spending in
Saudi Arabia, the demand/ enrolment ratios, access to schooling/school life expectancy and
literacy rates are all falling behind those in Bahrain, which shows moderate spending, but
better demand/enrolment ratios at all educational levels, better access to schooling/school
life expectancy and literacy rates.

We observe that while the educational policies in the Gulf countries have raised
enrolment ratios and literacy rates, they have failed to show satisfactory outcomes with
respect to access to schooling/school life expectancy and training. This is due to serious
deficiencies concerning the quality of education, coupled with the serious problems of bi-
ased structure and inadequate spending and enrolment in tertiary education in these coun-
tries. Hence, the major policy implication from our findings is that the improvement of the
educational policies in the Gulf countries is vital and requires an improvement in the qual-
ity/internal efficiency, in the supply (investment) and demand (enrolment) sides, particu-
larly in tertiary and technical education, and encouraging private sector investment in edu-
cation.

Our results in Section 2 show that the implication and interaction between educa-
tional and training policies seem to be effective only within the largest public firms, which
appear more committed to implement skill upgrading policies that are consistent with the
line of public policies. The large public firms successfully contribute to serve public poli-
cies of training and skill upgrading via establishing active human resources development
units, recruitment policies and specialized training centres to implement various regular and
special internal and external training programmes, especially for national workers. In addi-
tion they encourage the use of ICT to upgrade skill levels, offer scholarships and collaborate
with universities to absorb young national graduates. These results oppose our earlier find-
ings in Chapter 5, which indicate a lack of effective interaction between educational and
training policies and a lack of incentives for provision of training within private firms.
Hence, these findings imply a further duality/discrepancy at the micro level/across public-
private firms.

In Section 3 we use the results of the macro and firm surveys (2002) to integrate the
divergent macro-micro views concerning plans and mechanisms for skill development in
the short and long run and propose some policies and recommendations. The short run plans
include investment in education and training of existing employees, the use of ICT to up-
grade skill levels, and tools to encourage learning on the job and investment in vocational
training. The long run plan highlights sending trainers, mentors and workers abroad to ac-
quire skills, supporting long distance learning, beside continued investment in the above
tools to ensure implementation of the short run plan. We show that the macro-micro views
and policies for skill development highlight planning and monitoring skills needs on a regu-
lar basis, promoting resources allocation, reforming the educational system as an important
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mechanism for enhancing the provision of training and transfer of knowledge/external
schooling effects.

The policy makers and experts’ view concerning the reform of the educational
system highlights improving the quality of teachers and mentors, improvement of infra-
structure, encouragement of modernization and dynamism in the educational system and
enhancing planning for educational needs. They also prioritize the improvement of internal
efficiency/ quality of basic, secondary and tertiary education; enhancement of the linkages
(networks) between universities, colleges, technical and training institutes; monitoring of
educational needs on a regular basis; and encouraging the system of flexibility in educa-
tional institutions.

In recent years, there have been several initiatives in the Gulf countries aimed at
long term solutions to develop human resources, reform educational and training pro-
grammes and the labour market. In our view, these recent initiatives would be more effec-
tive if the governments in the Gulf collaborated with the private sector to work actively to
influence both the supply and demand sides by implementing more effective policies to
increase incentives, for example subsidies, to improve both education and training. For
instance, public policies can influence the demand side for education and change the low
enrolment at the tertiary level, especially technical education, by providing more fellow-
ships, scholarships and prizes for engineering and science students, and increasing incen-
tives for students to increase attraction for enrolment into science and engineering at secon-
dary schools levels.

In our view the Gulf countries can benefit from the experiences of other advanced
countries to improve the coordination and planning, to avoid the mismatch between supply
and demand and to meet critical skills needs. For instance, the Gulf countries can benefit
from the experiences of the European countries, where the government limits itself to pay-
ing teachers’ salaries and leaves the coordination problem to the employer’s federation. The
Gulf countries should continue to upgrade schooling and increase enrolment in all levels
especially in higher education and should also induce firms to organize in a federation,
which has the task to organize branch specific education, by using taxes as a stick and pay-
ment of teachers’ salaries as a carrot.

Moreover, the macro-micro suggestions with respect to knowledge transfer/external
schooling effects stress the improvement of quality of educational and training systems,
qualifications of skilled and unskilled workers. In addition, recommendations include in-
creasing information about future skill needs and the value of investments in education and
training, interaction/consistency to market needs and a certification system.

Furthermore, the macro-micro views regarding improvement of the provision of
training vary in arranging priorities, but generally emphasize the enhancement of training
programmes to fit both the changing skill and technical needs, enhancing planning for train-
ing needs and quality and availability of trainers and mentors. Other measures include the
enhancing of training materials and equipment, and the educational qualifications of work-
ers, assessing and monitoring of training needs regularly/adequately, increasing the appre-
ciation of/ information on the benefits of training, enhancing the availability of finance to
cover training costs and enhancing specialized training institutions.

In addition, in view of the complementary relationship between skills, skill upgrad-
ing and technological progress — see earlier discussion in Chapters 3 and 6 — the develop-
ment of education, training, transfer of knowledge and skill levels may have further positive
implications on the development of local technologies. Accordingly, the promotion of local
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technologies depends on skill upgrading, promotion of R&D activities and enhancement of
networks system, collaborations between universities, firms, public and private sectors and
the implementation of an explicit technology policy

Finally, our results show a serious discrepancy between private and large public
firms regarding the implementation of public policies of training and skill upgrading and
also divergent macro-micro views concerning the arrangement of priorities to implement
plans, mechanisms and policies for enhancing skill, provision of training and transfer of
knowledge. Therefore, we recommend further efforts to be made to enhance the consistency
between the macro-micro views and public-private sectors, particularly with respect to ar-
rangement of priorities, plans and mechanisms to ensure more consistent, effective and
successful policies for skill development and encouraging private sector participation in
education and training.
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Chapter 9

Summary and Conclusions

This concluding chapter summarizes the major findings and contributions of the research.
Section 1 briefly identifies the research problem and the major findings of the research; in
Section 2 we show the relevance of the research findings to the general literature and con-
tribution to the Gulf literature; and, finally, Section 3 presents short outlines on policy rec-
ommendations.

9.1 Research problem, methodology and major findings

This thesis is composed of four parts and nine chapters: Part One includes both Chapters 1
and 2 and presents the introduction and motivation of the research; Part Two contains Chap-
ter 3, which presents the conceptual and theoretical frameworks; Part Three comprises
Chapters 4 to 7 and presents the empirical application; and, finally, Part Four encompasses
Chapters 8 and 9 on policies, recommendations and conclusions. We explain below the
main findings of each chapter.

Chapter 1 presents a brief introduction that gives a general overview of the research
problem, its importance, relevance, objectives, questions, hypotheses and the structure of
the research. We explain that the central themes of discussion in this research are the re-
quired skills formation and upskilling of the workers, together with their interaction with
technological change in the Gulf countries. In particular, we intend to provide an empirical
investigation of the causes and consequences of deficient educational systems, their interac-
tion with the excessive share of low educated foreign workers and their implications on skill
levels, skills mismatch, transfer of knowledge, provision of training, level of local tech-
nologies and dependence on foreign technologies. In addition, we aim to present an in-depth
macro-micro analysis to assess technology and skill levels using a more comprehensive set
of indicators.

Following the identification of the research problem in Chapter 1, we then present
the background that motivated the research in Chapter 2. In particular, we show some styl-
ized facts about the Gulf countries, to examine the research problem more extensively,
along with other strategic problems confronting economic development in these countries.
We explain that oil greatly contributed to economic development in the Gulf countries;
however, the heavy dependence on oil poses serious challenges since oil is an exhaustible
resource and, because of the instability of oil prices, the revenue from oil is uncertain and
volatile. Hence, economic growth and sustainable development strategy in the Gulf depends
on economic diversification, which in turn is contingent upon the availability of adequate
and appropriate skills and technologies. We also illustrate the other serious structural prob-
lems in the Gulf countries that relate to the Dutch disease, structural imbalances in the la-
bour market, duality between the public and private sectors, growing unemployment, slow-
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down in economic growth and declining labour productivity. We illustrate the low skill and
technology indicators and the substantial gap prevalent in the Gulf countries when com-
pared to the world’s rapidly advanced countries. In our view, the Gulf countries need to
upgrade skill levels and encourage the development of local technologies to narrow the
technological gap and achieve economic development in the region. In particular, skill
upgrading is imperative to facilitating economic diversification, restructuring the labour
market, enhancing productivity of labour, lessening dependence on foreign workers and,
consequently, duality and unemployment in the labour market. Skill upgrading through
enhancing educational and training systems is essential to facilitate the adoption of
appropriate foreign technologies in the short run, and to encourage the development of local
technologies through encrouging R&D activities to reduce the technological gap and
dependence on foreign technologies in the long run. Therefore, our findings in Chapter 2
confirm our first hypothesis in Scheme 1.1 Chapter 1 above: that the Gulf countries need to
promote the local skill and local technologies to face the challenges created by the depletion
of oil resources. They need to implement the three strategies of diversification, building
local technological capacity and restructuring the labour market. Our results confirm part of
the second hypothesis in Scheme 1.1 Chapter 1 above: that in the short and medium term,
the Gulf countries are unable to rely on local skills and local technologies and remain heav-
ily dependent on both foreign skills and foreign technologies at the macro level.

In light of the findings in Chapter 2, it becomes more plausible to highlight the
need for improvement of education or skill upgrading and the development of local tech-
nologies or technological progress to facilitate economic diversification and ensure long run
economic growth and sustainable development in the Gulf countries. Before commencing
with the empirical analysis, Chapter 3 briefly explains the concepts, measures and theoreti-
cal and empirical literature in relation to human capital (education), technological change
and economic growth. We provide a background for the empirical analysis in the subse-
quent chapters by surveying the theoretical and empirical literature that emphasize the posi-
tive endogenous growth effects of technical change and human capital in increasing and
sustaining economic growth. We explain that economic growth theories recognized and
provided different perceptions and analytical frameworks for modelling the various effects
of technical change, innovation and human capital on economic growth. The major differ-
ences arise because exogenous growth theories perceive and model technical progress and
human capital as exogenous variables in growth accounting model, while, in contrast, the
endogenous growth theory envisages and models technical progress and human capital as
endogenous variables determining the rates and differences of economic growth across
countries. The endogenous growth theory contributes towards improving the understanding
of the interaction between technological change, human capital and economic growth and
fills the gap in earlier growth theories by considering the important endogenous effects of
human capital, technological progress and innovation. It also predicts that in the long run
economic growth at the aggregate level is determined by endogenous sources of technologi-
cal change: human capital, learning by doing, spillovers of knowledge and external effect of
human capital. The presence of increasing returns to scale and externalities prevent dimin-
ishing returns to the accumulation of capital and thereby ensure the steady state of growth in
the long run. While the feature of spillovers of knowledge supports endogenous growth, it
also creates a form of externality and implies that private investments generate a positive
external effect and the private returns from investment tend to be lower than the social re-
turns. The outcomes tend not to be Pareto optimal but sub optimal and they require gov-
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ernment intervention to correct the distortion using various instruments, such as providing
subsidies (which can be financed by taxation) to improve the accumulation of technology
and human capital, the incentives and returns from investment for private investors. We
illustrate that the inclusion of human capital and technological change in growth accounting
models motivate the endogenous growth literature to provide several interesting explana-
tions of the relationship between human capital and technical progress. In particular, it
stimulates considerable debate about the complementary relationship between human capi-
tal and technical progress, skilled biased technical change, the role of technical progress in
skill upgrading and the role of skills and improvement in the accumulation of human capital
in skill upgrading. These explanations imply that next to the important endogenous effects
of technical progress and human capital in economic growth, the complementary relation-
ships amongst these and between them and skill upgrading are also important for enhancing
economic growth. Finally, we show the advantages and limitations of various measures of
technological change and human capital that have been used in the theoretical and empirical
literature, and we then select the most relevant measures for our empirical analysis in the
subsequent Chapters according to the availability of data.

We consider the endogenous growth framework as a useful background for the
empirical investigation in the following chapters. Before we go into the empirical analysis,
we define the methods of data collection including both surveys and interviews in Chapter
4. We utilize the surveys data in our analysis and use the descriptive, comparative and sta-
tistical (OLS regression) methods of analysis. We explain that the basic objective of per-
forming the macro and firm surveys is to obtain specific information to provide insights into
the factors influencing or the causes and consequences of low skill and technology and to
help to generate policies to improve skill and technology at the macro-micro levels. The
macro survey examines the causes and consequences of the deficiency of the educational
system and the firm survey discusses the implications of the excessive use of unskilled for-
eign workers. The field research to collect our primary data was held in the period from
February to April 2002 in the UAE as a case study of the Gulf countries. The selection and
focus of our analysis on the UAE was attributed to the easy accessibility to data and infor-
mation, the availability of facilities for the fulfilment of the fieldwork/surveys, because the
UAE ranks first in terms of ICT diffusion and has the highest per capita manufacturing
product in the Gulf region.

In Chapter 4 we explain the selection of the sample, its composition, operation,
coverage, advantages and limitations of the surveys data, and show the structure and design
of the questionnaire. The firm survey (2002) on “Technological change and skill develop-
ment” covers 106 of the medium and large size firms working in two industries in the
manufacturing sector: the chemical and metal industries. The selection of both industries
was based on many reasons, the most important of which is that the argument for both up-
skilling and technological upgrading is promising in both sectors and can be used to reduce
the dependence on foreign workers. The sample in the firm survey was drawn from the
medium and large size firms active in the chemical and metal industries, which are located
in three emirates of Abu Dhabi, Dubai and Sharjah. The selection of these emirates was
based on their significant average share in total employment, capital investment and total
number of factories engaged in the chemical and fabricated metal industries. The macro
survey (2002) on “Skill creation, human resources development and policy intervention”
was sent to 40 of policy makers and experts in 14 public and university institutions in the
UAE. The number of responding firms and policy makers are 44 and 30 respectively.
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The data from the firm and macro surveys provide us with the required information,
which is particularly useful for presenting a macro-micro comparative analysis to identify
the causes and consequences of the skills problem and the policies for skill development
from a macro-micro perspective. The results of the macro survey seem quite representative,
since the selection covers governments, universities, and educational and training institu-
tions. One advantage of the macro survey is that it examines the problem after integrating
the two different perspectives of policy makers and experts. The results of the firm survey
are also quite representative, since the selection and coverage of firms in the survey in-
cludes a broad range of firms working in the chemical and metal industries, which provides
us with relevant data and information that is of considerable use in our analysis. Such cov-
erage also has the advantage of enabling us to compare between firms according to two
criteria: the size of employment and the industrial activity. One major limitation with re-
spect to the firm survey is the low response rate for some questions, especially when the
answers or data required quantitative measurement. Such problems arise because some of
the respondents firms were unwilling to provide complete and reliable quantitative data,
while others offered somewhat selective answers.

Apart from this limitation, the data from the firm and macro surveys remains use-
ful, not only for the empirical investigation in Chapters 5 to 7, but also for the policy analy-
sis and suggestions in Chapter 8. We begin our analysis in Chapter 5, by using the results
from the macro and firm surveys to verify our third hypothesis in Scheme 1.1 in Chapter 1
above, about the serious implications of the interaction between the deficient educational
system and the high incidence of unskilled foreign workers. In particular, the results from
the macro survey show that the deficient educational system is attributed to many causes
such as the poor quality of education that leads to many serious consequences including low
skill levels, poor provision of training, skills mismatch and low transfer of knowledge at the
macro level. In addition, the results from the firm survey illustrate that the excessive use of
low educated foreign workers leads to several serious implications such as low skill levels,
poor provision of training, skills mismatch, poor technology indicators, weak adaptation of
imported technologies and a heavy dependence on foreign technologies. Our findings from
the surveys and follow-up interviews indicate that the poor technology indica-
tors/indigenous capability to build the local technology and heavy dependence on foreign
technology can be attributed to low skill levels, lack of R&D activities, weak linkages, lack
of networks systems, and low transfer of knowledge. These findings at the micro level seem
consistent with those at the macro level.

When distinguishing between firms according to firm size and industry level, we
find that skill and technology indicators show considerable variation across firms. Our find-
ings show two surprising contradicting macro-micro views. The first contradicting optimis-
tic-pessimistic micro and macro view regarding the incidence and success of knowledge
transfer/external schooling effect implies that the transfer of knowledge/the external effects
of schooling is probably successful within firms, but is unsuccessful within society at large.
This is probably because the transfer of knowledge is hindered by: the low quality of educa-
tion; the weak linkages and a lack of networks between universities, colleges, technical and
training institutes and the productive sectors; and the imbalanced structure of the population
and labour market. Our observation of the second contradicting optimistic-pessimistic
macro and micro view, concerning the self-reliance on local skill and the role of both tech-
nological upgrading and upskilling in reinforcing it, implies that the self-reliance strategy is
probably a preferred government strategy but not necessarily favoured by private firms.
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This is probably because profit maximizing private firms are motivated to continue in hiring
cheap readymade skilled foreign workers rather than hiring, training and upskilling expen-
sive national workers. These results corroborate a part of the sixth hypothesis in Scheme 1.1
in Chapter 1 above with respect to the failure and the factors hindering the transfer of
knowledge/external schooling effects at the macro level. But, on the other hand, our find-
ings surprisingly reject a part of the sixth hypothesis concerning the failure of the transfer of
knowledge/external schooling effect at the micro level, and also reject hypothesis 8.c. in
Scheme 1.1 in Chapter 1 above about the consistency of upskilling and transfer of knowl-
edge at the macro-micro levels.

The surprising results from Chapter 5 motivate our research to attempt a more
comprehensive analysis of skills problem and the implications of unskilled foreign workers
at the micro level/across private firms. Therefore, in Chapter 6, we then use the data from
the firm survey (2002) to broaden our earlier analysis in Chapter 5 by providing an in-depth
analysis of skill indicators, their implications and relationships with wages, upskilling (ICT
training) and technology (ICT) indicators at the micro/firm level. Our findings illustrate the
low skill levels — due to the excessive share of unskilled foreign workers — and the implica-
tions on skills mismatch, public-private duality and productivity decline across private
firms. These results are consistent with the micro-macro findings in Chapter 5, which indi-
cate the low share of high skilled workers in total population and employment — measured
by both educational and occupational levels —and the serious implications on skills mis-
match and the macro-micro duality with respect to upskilling efforts. Furthermore, we show
that difference between required and actual education indicates severe skills mismatch
across all firms and all skill levels, especially, across medium and low skilled workers.
These findings, together with those in Chapter 5, verify hypotheses 3 and 4.a in Scheme 1.1
in Chapter 1 above regarding the implications of low skill levels and the argument, earlier
in Chapter 2, about the pressing need for upskilling, mainly in the private sector.

Our results show positive correlations between skill (actual and required education
and experience) and average wages. We show that differences in skill levels/stock of human
capital (share of high skilled in total employment) across firms are related to market size
(share in total employment, capital, output/sales and profit). We also find that an increase in
skill level —share of high skilled in total employment — and firm size lead to improved rela-
tionships between actual and required education and experience and wages. Next, our re-
sults show positive complementary relationships between technology (ICT), skill and up-
skilling (ICT training). We illustrate that an increase in skill level — share of high skilled in
total employment —and firm size lead to improved in the complementary relationships be-
tween skill, upskilling and technology (ICT). The relationships between skill indicators and
wages, and between skill, technology (ICT) and upskilling (ICT training) substantiate our
fourth hypothesis (4.b-4.c) in Scheme 1.1 in Chapter 1, and agree with the findings in Chap-
ter 5 concerning the differences in skill and technology indicators across firms according to
firm size and industry. These results imply the importance of good education/skill levels for
bridging differences between firms and also for improving skills, technology and upskilling
complementarity at the micro level.

These results guide us in Chapter 7 to use the firm survey (2002) data at the micro
level and secondary data at the macro level to examine and verify hypothesis 7 in Scheme
1.1 in Chapter 1 above concerning the importance/impacts of tacit and codified knowledge
at the micro-macro levels respectively. We find that at the macro level tacit knowledge is
positively correlated with schooling years, while codified knowledge is positively correlated
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with GDP (economic growth). Moreover, our results at the macro level show significant
positive complementary relationships between codified knowledge and the number of
FTER and between these and the number of publications, cooperation and technology (pat-
ents). Furthermore, at the micro (firm) level, we illustrate that tacit knowledge is positively
correlated with technology (expenditures on ICT), upskilling (expenditures on ICT train-
ing), output, output diversification, productivity and profit. In addition, we find that at the
micro (firm) level tacit knowledge is positively correlated with market size: total invest-
ment, capital and firm size. The major implication of our findings is the positive correlation
between knowledge and various variables at both the micro and macro levels. Therefore,
further incentives should be provided to improve tacit and codified sources of knowledge at
the macro and micro levels. Another implication is that the positive impact of tacit knowl-
edge also implies the importance of a good education since tacit knowledge is often embod-
ied in educated people and so in human capital.

In view of the findings in Chapters 2-3, and 5-7, which indicate the importance of a
good education, in Chapter 8 we use the data from the firm and macro surveys to conclude
our study with policy analysis. We corroborate hypothesis 8 (8.a-8.b) in Scheme 1.1 in
Chapter 1 above concerning the need for skill and technological upgrading through the re-
form of the educational and training systems and the transfer of knowledge. Moreover, we
use secondary data and information and the macro and firm surveys (2002) to present a
policy analysis of the educational (supply-demand sides) and training systems in the Gulf
countries. We show that the educational policies in the Gulf countries shared several prob-
lematic features such as the dominance of public sector, the lack of incentives/marginal
contribution of the private sector in educational investment, poor quality, insufficient supply
(spending) and demand (enrolment) and the biased structure of tertiary education. On the
other hand, our results show an enormous variation in the supply-demand sides of educa-
tional policies across the Gulf countries. When comparing supply-demand sides, it turns out
that the supply side or public spending seems to be only one component in the educational
policies, because higher public spending per se does not imply a higher demand for enrol-
ment of children in education. That also does not imply higher participation and enrolment
ratios, access to schooling/school life expectancy and higher literacy rates. Moreover, we
find that although the priority of spending on education — measured by the share of public
spending on education as percentage of total government spending — in some of the Gulf
countries is close to the levels in developed countries, the quality of education is low in all
Gulf countries. The major policy implication from these findings is that the improvement of
the educational systems in the Gulf countries is vital and requires improvement of the qual-
ity/internal efficiency, supply (investment) and demand (enrolment) sides, particularly by
increasing incentives at tertiary and technical education. We next discuss the macro-micro
views concerning plans, mechanisms and policies for skill development through enhancing
the educational system, provision of training, transfer of knowledge/external schooling
effects, effective collaboration between public and private institutions and increasing incen-
tives for private sector investment in education and training in the UAE. Our results show a
serious discrepancy with respect to the implementation of public policies of training and
skill upgrading between private and large public firms and divergence in arranging priori-
ties to implement plans, mechanisms and policies for enhancing skill levels, provision of
training and transfer of knowledge at the macro-micro levels. These results are consistent
with earlier observations in Chapter 5 concerning the contradicting optimistic-pessimistic
macro and micro views with respect to upskilling efforts and/or the self-reliance on local
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skill and the role of both technological upgrading and upskilling in reinforcing it. Therefore,
we recommend further efforts be made to enhance the consistency between the macro-micro
views and the public-private sectors, particularly in the arrangement of priorities, plans and
mechanisms to ensure more consistent, effective and successful policies for skills develop-
ment.

9.2 Relevance and Contribution of the Research

Most of our findings in this research are consistent with both the new growth literature and
the Gulf literature. Compared to the endogenous growth framework, we provide further
evidence in support of the endogenous and new growth literature, in particular with respect
to the positive correlation between actual education, experience and wages. Our results in
Chapter 6 show positive complementary relationships between technology (ICT), skill and
upskilling (ICT training), these findings seem consistent with the theoretical framework in
Chapter 3, endogenous growth framework and the stylized facts in the new growth literature
concerning the relationships between human capital, technical progress and upskilling. Our
findings are broadly consistent with and provide further evidence in support of the findings
in the new growth literature concerning the skilled biased technical change theorem. In
addition, our results concur both with the general literature that defines both skill and tech-
nology in relation to firm characteristics (size and industry), and also the recent literature
highlighting the growing effects of new technologies, especially ICT diffusion. Our results
in Chapter 7 verify four stylized facts about the importance/impacts of knowledge at the
micro and macro levels, and are in line with the recent general findings in the knowledge
literature. In particular, the complementary relationship between tacit knowledge and codi-
fied sources of knowledge at the macro level and the significant correlations between both
tacit knowledge and codified sources of knowledge and output and growth at the micro and
macro levels respectively. Tacit knowledge is important not only through its direct effects,
but also through its further effects on upskilling and the use of technology (ICT). Our find-
ings are consistent with the recent results in the knowledge literature, which indicate that
knowledge components have more significant impacts on output (total sales value) that
exceed the effects of traditional variables (i.e. labour and capital).

On the other hand, we find a positive significant correlation between the use
of/total spending on ICT and total output, but an insignificant correlation between the use
of/total spending on ICT and profit at the micro/firm level. This result proves our fifth hy-
pothesis in Scheme 1.1 in Chapter 1 above and the observations about the insignifi-
cant/inconclusive effect of ICT at the macro level in the Gulf countries and the recent litera-
ture in the developing countries. However, our results with respect to ICT should be inter-
preted more carefully as they probably have two-ways causality and may imply a possibility
for reversed causality. Mainly because more profit and output would imply more financial
capacity that permits more spending on ICT, on the other hand, more spending on ICT im-
plies higher costs and lower profit.

Our findings about the insignificant correlation between the required education and
wages are in contrast to the findings in the new growth literature on the importance of job
characteristics (skills required) in wages determination.

Compared to the Gulf literature, we provide new evidence and add to the few re-
cent studies in the Gulf that highlight the need for upskilling, the low skill, low technologi-
cal level and dependency on foreign technologies, and the duality between public and pri-
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vate sectors. Compared to the Gulf literature, our research is important for elaborating and
providing a more in-depth analysis, not only for assessing the Gulf technology-skill indica-
tors using a more comprehensive set of indicators than often used in the new growth litera-
ture, but also for analysing the causes and consequences of low skills and technology, the
relation between them at both the macro and micro levels, and for addressing policy aspects
aiming to enhance them. Basically, we identify upskilling as an essential element for the
fulfilment of three current strategies in the Gulf: diversification, technological development
and restructuring/reducing the imbalances in the labour market. We show that the low skill
level is basically attributed to the deficient educational system — due to low quality of edu-
cation — and high incidence of unskilled foreign workers at the macro and the micro levels
respectively. The importance of our analysis is the identification of the numerous implica-
tions of the interaction between a poor educational system and an excessive share of low
educated foreign workers that leads to low skill levels, poor provision of training, skills
mismatch, low transfer of knowledge, poor technology indicators and high dependence on
foreign technologies. We add to the findings of Haan (1999) regarding the lack of technol-
ogy policy, technical skills, R&D, technology culture in the Gulf society and the mismatch
in the labour market due to deficient educational system and cultural reasons. One impor-
tant result from our analysis is that we illustrate that the lack of local efforts for technology
development is basically related to low R&D efforts that are attributed to low skill level,
lack of networks systems, fruitful cooperation between universities and firms, lack of re-
sources, social awareness and concern. We provide basic and new contributions and fill
the gap in the Gulf literature by investigating the significance of the incidence and transfer
of knowledge/external schooling effects, the factors hindering and those contributing to-
wards enhancing them at the macro and micro levels in the Gulf. We show the significance
of tacit and codified sources of knowledge at the micro-macro levels. Unlike the few recent
studies of knowledge in the Arab countries, one advantage of our analysis is that we provide
a more specific analysis that focuses only on the Gulf countries. Different from earlier stud-
ies, we provide new empirical investigation of both the importance (impacts) of tacit
knowledge at the micro level — see our discussion in Chapter 7 — and the discrepancy in the
transfer of knowledge/external schooling effects at the macro-micro levels — see our discus-
sion in Chapter 5.

We show the positive correlation between skill indicators (actual and required edu-
cation and experience) and between these indicators and wages; the distribution of average
wages is significantly correlated with the actual education and experience, but is less sensi-
tive to the required education. We add to the literature in indicating the implications of the
poor educational system and the high incidence of unskilled foreign workers in the labour
market, particularly the skills mismatch problem at the macro level. A novel element of our
research, distinguishing it from the few earlier studies, is that we manage to measure the
skills mismatch at the micro level/across firms. Our new findings show that at the micro
level although occupations are improving with education, schooling requirements are sel-
dom significantly match with the actual/attained schooling, especially within both the me-
dium and low skilled worker groups. The gap that appears between the required and ac-
tual/attained schooling indicates a mismatch at the micro level, which is notably higher
within both medium and low skilled workers.

Our findings concerning the channels of technology transfer and the wide variation
between the level of technology transfer in the different industrial scales and activi-
ties/sectors go beyond the findings in the Gulf literature (e.g. Elsabaa, 1997). This is be-
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cause we identify wide variations in the preferred channels of technology transfer that in-
clude not only joint ventures and foreign industrial projects, but also strategic alliances,
hiring foreign skill/technologically advanced workers and consultants, technology licensing
and FDI. We show that across firms not only the level of technology use and channels of
transfer are determined by firm size and industry, but also skill and technology indicators
(the use of ICT, R&D, patent, product and process innovations) are significantly defined by
firm’s characteristics i.e. size and industry. These results are consistent with the general
literature, which illustrates that both large size firms and high intensive/active industry (e.g.
chemical) are more intensive in terms of the use of technology and skills. However, one
should also expect that these results might imply a possibility for reversed causality, mainly
because R&D is a fixed cost that requires high financial capacity, which is most likely to be
stronger amongst large size firms.

We add to the very few literature in the Gulf concerning the positive impacts the
technology transfer brings to output/production (Elsabaa, 1997) and the negative impact the
use of technology induces in the demand for unskilled workers/labour saving effect (Haan,
1999). We provide a more elaborate analysis, relying not only on the qualitative effects of
the use of technologies, particularly ICT diffusion on the demand for labour and the effects
of increasing use of technologies on product and process innovations, but also on the quan-
titative effects of ICT on output and profit.

Our results provide further evidence that is consistent with the Gulf literature on the
duality between the public and private sectors. We show new aspects not only with regard
to the public-private duality in skill and technology levels, the use of ICT and upskilling,
but also in relation to the macro-micro duality and the surprising contradicting views con-
cerning the transfer of knowledge, upskilling and the impact of ICT.

Our new results from chapter 8 show that the implication and interaction between
educational and training policies seem to be effective only within the largest public firms,
which appear more committed to implement skill upgrading policies that are consistent with
the line taken by public policies. The large public firms successfully contribute to serve
public policies of training and skill upgrading via establishing active human resources de-
velopment units, recruitment policies and specialized training centres to implement various
regular and special internal and external training programmes, especially for national work-
ers. In addition, these firms encourage the use of ICT to upgrade skill levels, offer scholar-
ships and collaborate with universities to absorb young national graduates. These results
oppose our earlier findings in Chapter 5, which indicate a lack of effective interaction be-
tween educational and training policies and a lack of incentives for provision of training
within private firms. Hence, these findings imply a further duality/discrepancy at the micro
level/across public-private firms. That also leads to duality/discrepancy between macro-
micro views with respect to implementation of upskilling plans. Therefore, we observe that,
in contrast to the private firms, the large public firms (JULPHAR, ADNOC and DUBAL) in
the UAE have successfully contributed to serve the public policies for enhancing training
and skill upgrading, especially among the national workers. However, it is less clear
whether the large public firms induce positive effect to upskill workers in private firms. In
our view the interpretation of the serious public-private discrepancy can be attributed to the
presence of high resources, support and incentives within large public firms, which are
probably lacking within private firms.
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9.3 Policy recommendations

The major policy recommendation from this research is that skill development policies can
be enhanced by making improvements to the educational and training systems and enhanc-
ing the transfer of knowledge/external schooling effects. As for improving of education, the
major policy recommendations include the improvement in the quality of teachers or men-
tors, infrastructure, planning for educational needs, the internal efficiency/quality of basic,
secondary and tertiary education, encouraging the system of modernization and dynamism.
In addition, measures should be undertaken to enhance the linkages (networks) between
universities, colleges, technical and training institutes, monitor educational needs on a regu-
lar basis, encourage the system of flexibility of educational institutions, and increase the
harmony/consistency between educational output and market needs. In addition, further
measures include: increasing incentives for enrolment and spending on education by both
public and private sectors, particularly in tertiary and technical education, changing the
attitudes of educated economically active population, improvement of regulations/laws to
legitimize sufficient duration of compulsory education and decentralization of decision-
making.

Concerning the improvement of training, the major policy recommendations in-
clude enhancing the educational qualifications of workers, availability of training materials
and equipment, planning and regular/ adequate assessment and monitoring of training pro-
grammes to fit the changing technical and skill needs. Further recommendations include
increasing the appreciation of or information on the benefits of training, improving the qual-
ity and availability of trainers and mentors, enhancing availability of finance to cover train-
ing costs. In addition, there should be measures aimed at encouraging specialized training
institutions, the interactions between training institutions and firms, enhancing the full ap-
propriability of the return from investment in training, enhancing the system of training
certification of skill acquired, increasing the participation of private training institutions and
decentralization of training provision.

With respect to improvement of the transfer of knowledge, the major policy rec-
ommendations include an improvement of the quality of education and training and the
qualifications of both skilled and unskilled workers to permit the positive effects of skilled
workers on unskilled workers. In addition, there are recommendations that aim at the im-
provement of firms conditions to encourage the external effects, sponsoring educational
scholarships, increasing the interaction to market needs through increasing the information
about future educational, training and skill needs, especially in the productive sectors and
their demand for graduate students. The policy recommendations also aim at increasing
awareness about future value of investments in education and training, enhancing a system
of certification of skill acquired, providing adequate incentives for trainers and minimiza-
tion of education, learning and training costs.

Since the skills problem is partially attributed to the high presence of unskilled
foreign workers, skill upgrading requires both a reduction in numbers and an upgrading of
unskilled foreign workers. There is much to be learned from the successful stories in the
rapidly advanced countries, in particular, the experiences of skill upgrading in Singapore
and Korea — cf. our discussion in Chapter 3.

Finally, in view of the complementary relationship between skills, skill upgrading
and technological progress — see our discussion in Chapters 3 and 6— the development of
education, training, transfer of knowledge and skill levels may have further positive impli-
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cations on the development of local technologies. Accordingly, the promotion of local tech-
nologies depends on skill upgrading, promotion of R&D activities and the enhancement of
networks systems, collaboration between universities, firms, public and private sectors and
implementation of an explicit technology policy.

9.4 Direction for future research

We plan to utilize and extend the major findings of this study for future empirical research
to improve understanding of the causes and consequences of low skill and technological
level in other developing countries with similar circumstances. It is hoped that our future
research makes reference/ would be relevant to more than one country and the results could
be generalized and extended to be of value/use and benefit to other developing countries. It
is also hoped that the results would generate some useful insights for international compari-
sons across developing countries and contribute to enhancing the accumulation of human
capital, external schooling effects/transfer of knowledge, uskilling, technological capacity,
social welfare and economic development in the developing countries.
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Appendix A- Questionnaire of the Firm Survey (2002)

“Technological Change and Skill Development: A Comparative Study of Chemical
and Metal Medium and Large Scale Enterprises in the United Arab Emirates”

1. General Background Information

1. Code (File N0.): v.veviniiiiiin e, (For Coding Only: Please do not write in this item)

2. Name of firm: .............

3. Years in operation ( since the establishment): ...................

4. If your firm has started in the UAE but has changed names, changed management, changed ownership, merged

with other firms, or experienced any other changes, or if it is started in another country and then moved to the

5. Location: Name of Emirate where the firm is located (please tick one box)

Abu Dhabi. Dubai Sharjah.

1 2 3
6. If your firm has branches in many parts of the country, please name the location?..............................
7. Sector (please tick one box)

Public. Private. Mixed
1 2 3
8. Main Product(s): (please tick up to four boxes)
Chemical | Petroleum | Petrochemical | Plastic | Rubber | Metal/ | Metal/ Others [please
Iron — Aluminium specify below]
Steel
1 2 3 4 5 6 7 8

9. Name up to four main products and the approximate proportion that each contributes to your total sales and
total employment?
Product Name
% Of total sales
% Of employment
10. Is your firm a subsidiary or an affiliate of a multinational enterprise? (Please tick one box)
Yes No
1 2
11. If your firm is an affiliate of a multinational enterprise, please give the origin of your parent company?
(Please tick one box)

Arab | Non—Arab | European | North Australian or New | Others [please specify below]
Asian American Zealand
1 2 3 4 5 6
12. Ownership of the firm. (Please give the percentage)
Local Foreign Total
...... %. ... %. 100%
13. Nationality of the main owner(s). (Please tick the relevant box / boxes)
Local | Arab Non — Arab | European | North American | Australian or Others [please
Asian New Zealand specify below]
1 2 3 4 5 6 7
14. Firm size [Employment size]. (Please tick one box)
50-99 100 —499 500 +
1 2 3
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15. Firm Production and Firm Performance: (please give an approximate estimate of the following items)
1999 2000 2001 (approximately)

Total employment'”

Net Worth!™

Total Profit [approximately]
Total Sale [approximately]
Total Output [approximately]

2. The use of Technology175 and Firm Product

2.1 General information: the use of technology, spending on ICT, dependence on foreign technology
16. Firm’s own appreciation of its level of technology: (Please tick one box)
Very advanced production technology.
Advanced production technology.
Basic/ simple production technology.
Mixed: simple and advanced production technology. 4
17. Compared to the international standard of technology used in the activity in which you operate, how do you
rate the level of technology used in firm production in the last three years? (Please tick one box)

W N =

Higher than the International Standard. 1
Similar to the International Standard. 2
Lower than the International Standard. 3

18. In the last three years, approximately how much did your firm spend on ICT: Computer and Telecommunica-
tion hardware and software technologies and other ICT related Services?

Expenditure on: 1999 2000 2001 (approximately)
Computer.

Telecommunication

Training and Software Development

Maintenance services
Hosting and other relevant ICT services

19. Does your firm have an adequate capacity / ability to produce and develop local technologies' ° at this mo-
ment? (Please tick one box)

Yes No
1 2
20. Does your firm purchase equipment, machines and techniques from abroad? (Please tick one box)
Yes No
1 2 —p skip to question [22]

' This term includes total number of workers including subcontractors, support services and other workers

employed by the firm.

174 Net worth equals total assets minus total liabilities, this item refers to Capital which reflects the current market

value of Fixed Assets, paid up capital in operation and investment / inflow.

175 According to Haan (1999: 35) technology is more than just machinery and equipment. One can distinguish

the following elements which in one form or combination constitutes a technology:

e Hard ware refers to materials, production tools and end-product.

. Soft ware concerns the documented — processes, techniques, methods, blue prints, etc.

e Human ware is the know- how [i.e. knowledge, skills and experiences] held by group of people.

e Institution ware includes institutions and wider networks/ systems of management structures, business
services [e.g. consulting and design firms], research and development [e.g. laboratories], policies and regula-
tions [i.e. the political and legal framework], etc., that activate the interaction of the production system with
the physical and social environment.

Local technology refers to ability / capability to build, develop, master, enhance and utilize the production and

promotion of technology locally / for local purposes.

176
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21. If any, what are the main reason (s) of purchasing from abroad? (Multiple Answers Possible [MAP])

Not available from local supplier. 1
Better quality. 2
Better price. 3
Others.....[please specify below]. 4

22. What was the percentage value of imported capital equipment to total capital equipment in the year 2001?
23. What was the percentage value of capital equipment to total capital equipment that has been built by foreign

companies?
24. What kind(s) of technology transfer
[MAP])

177

did your firm use over the last three years? (Multiple Answers Possible

gies.

Transfer that based on direct investment made by foreign firm(s) to facilitate the inflow of technolo- 1

profits.

Transfer that based on an earlier contractual agreement to jointly share the losses [risks/ dangers] and 2

Transfer that required an issuance of a formal licensing.

w2

to local firm

Transfer that based on an allied between foreign firm and local firm to transfer strategic technologies 4

local technology.

Transfer that made by hiring foreign skills/ technologically advanced workers/ consultants to build the | 5

Others.....[please specify below].

25. How important is/ are the effect(s) of technology transferred in enhancing firm production and enhancing the
capacity to develop the local technologies in your firm over the last three years? (Please tick one box for each

statement)
Very impor- Important Important only in | Unimportant
tant restricted filed
1. Enhancing firm production 1 2 3 4
2. Enhancing the capacity to develop | 1 2 3 4

the local technologies

26. Did your firm hire technologically advanced workers/ consultants over the last three years? (Please tick one

box)
Yes No
1 2 —  skip to question [28]

firm production and enhancing the capac

27. If any, how important is / are the effect(s) of technologically advanced workers/ consultants in enhancing
ity to develop the local technologies in your firm over the last three
years? (Please tick one box for each statement)

the local technologies

Very impor- Important Important only in | Unimportant
tant restricted filed

1. Enhancing firm production 1 2 3 4

2. Enhancing the capacity to develop | 1 2 3 4

177

such as:

The transfer of technology from the developed countries to the developing countries takes different forms,

e  Foreign Direct Investment [FDI]: refers to a direct investment made by foreign firm to facilitate the inflow /
transfer of technology to the hosting / local firm.

e  Joint ventures is a contractual agreement to facilitate the transfer / inflow of technology to local firm based
on an earlier agreement to share the [risk/ danger] losses and profits between local firm and foreign firm.

e  Technology Licensing is a form of technology transfer that required a permission or consent to permit or

authorize the transfer of technology by issuance of a formal license.

e  Strategic Alliances is a state or condition under which the local firm and the foreign firm formed an allied to
transfer strategic technologies to the hosting / local firm.
e Import and hire foreign skills and foreign technologically advanced workers/consultants to build the local

technology.
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28. Does your firm have a plan to introduce, develop or improve the local technologies benefiting from the im-
ported technologies'"®? (There are three statements below, Please respond to each one by ticking yes or no box
corresponding to each one).

Yes | No

In the short run your firm needs to depend on imported technology.

In the medium term the use of imported technologies and accumulation of knowledge and
learning will allow your firm to begin produce its own technology or to use other sources of
local technologies.

In the very long run to some extent your firm will manage to partially develop its own tech-
nologies or to use other sources of local technologies.

29. Does your firm have a plan to pursue the following strategies to accelerate the development/ promotion of
local technologies? (There are three statements below, Please respond to each one by ticking yes or no box corre-
sponding to each one).

Yes | No

Autonomous strategies [national — led strategy] to guide learning in domestic firms.
Foreign Direct Investment- dependent strategies that rely on foreign companies to guide
learning/promotion of local technologies subject to government policies / regulations.
Foreign Direct Investment- dependent strategies that rely on foreign companies to guide
learning / promotion of local technologies subject to market conditions.
30. How important are the effects of technology upgrading in fulfilling the following long run strategies? Please,
tick the relevant answer(s) in the respective columns (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0
Enhancing firm production.
Raising skill level.
Reinforcing firm ability to promote its own technologies.
Upskilling national workers in the firm.
Hiring more skilled national workers.
Others [please specify below].
2.2 Technology Indicators
31. How many patents'”’ did your firm apply for in the last three years? (Please tick one box)
Zero. 1 2 3 41010 11 and above
1 2 3 4 5 6

32. Does your firm perform research [including outsourcing research activities] for the purpose of development of
roduction, development and adaptation of technology [R & D'®]? (Please tick one box)
Yes, Continuously Yes, Occasionally as needed Not at all.
1 2 3 __p skip tosection (¢ ), question [40]
If the answer is [1] or [2] for question [32] continues in answering questions [33] — [39].
33. If any, approximately how much did your firm spend on these research activities [including outsourcing
research activities] during the year 2001?

34. Approximately what was the percentage of research expenditure [including outsourcing research activities] to
total output expenditure in the year 2001?

'7% Short run refers to next three years, medium term refers to the next three to five years and long run refers to
the next ten years.

17 patent is a protection of property rights especially for inventions.

R & D is a combination of activities / efforts or practical researches carried out with the aim to [1] develop
and enhance the productive capacity; [2] introduce new technologies, or improve the old technologies and [3]
allow optimal adaptations of imported technologies to industrial / local needs. This item includes the outsourcing
research activities.
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35. In the year 2001 approximately what percentage of your research efforts and percentage of research expendi-
tures [including outsourcing research activities] is devoted to the following activities? Please approximate the
ercentage.

New product | Improved product | New Improved Total

process process
1. % Of Research Efforts | ......... % | N R % 100%
2. % Of Research Expenditures | ......... % | ... % ] Y% | .. % 100%

36. How many employees are engaged in research [including outsourcing research activities] in your firm?
(Please tick one box)

Full — Time Part —Time
Zero 1-5 6-10 11+ Zero 1-5 6-10 11+
1 2 3 4 1 2 3 4

37. Does the performance of the research unit [including outsourcing research activities] in your firm contribute
to adaptation of imported technologies to fit the industrial need in your firm? (Please tick one box)

Yes, to large degree Yes, to acceptable degree | Yes, to minimum degree | Not at all

1 2 3 4
38. If the research unit in your firm did not contribute to adaptation of imported technologies, how important is
the shortage of skilled & qualified workers in the performance of the research activities in your firm? (Please tick
one box)

Very important Important Unimportant

1 2 3
39. How important is the effect of research output in your firm in affecting research output in other firms working
in your sector? (Please tick one box)

Very important Important Important only in restricted filed(s) Unimportant.
1 2 3 4
2.3 Technology and Firm Product / Process Innovation'!
40. In the last three years has the use of both technology and the ICT in firm production ... (please tick one box
(a) The use of technology (b) The use of ICT technology
Increased | Decreased | Remained stable Increased | Decreased Remained stable
1 2 3 1 2 3
If the answer is [1] for question [40] continue answering questions [41]-[43], if not proceed to section 3.a, ques-
tion [44]

41. If the use of both technology and the ICT increased, did they require more workers with higher skills? (Please
tick one box for each)

(a) The use of technology required more (b) The use of ICT required more workers with higher skills
workers with higher skills
Yes | No Yes | No

42. In the last three years did the increasing use of technology enable your firm to introduce any new product /
process'® or any product / process changes? If any, what were they? Please tick the relevant answer(s) in the
respective columns’ (Multiple Answers Possible [MAP])

Yes No

To produce a new product.

To produce a new process.

To produce a new combination of old output.
To produce a new service.

To produce a new method of production.

To produce a new organizational method.

To produce more output with low cost.

To produce the same output with low cost.

'8! Tnnovation is defined as firm ability to involve in one or all of the following activities: introduction / produc-

tion of a new product / process, a new combination of old output, a new method of production, a new organiza-
tional method, a significant improvement in the quality of old product/ process, ability to produce at low costs
and to open a new market.

182 New product/ process even just for your firm or for local market and not necessarily new for the international
market.
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To open a new market.

To improve the quality of firm product.

To improve the process of personal selection.
To improve training within the firm.

To improve communication within the firm.
43. If any, approximately, how much did these products / processes decrease / increase firm’s costs, sales and
rofits? Please tick the relevant answer in the respective columns.

Decrease by Increase by No change
1%- 11%— Over 1%- 11% - Over No change
10% 25% 25% 10% 25% 25%

Per unit energy costs

Per unit material costs

Total costs

Total sales

Total profits.

3. Human Capital (Skill) and Firm Production'®

3.1 Human Capital [Skill] Indicators
44. Please give the approximate percentage of workers according to educational level in your firm in the year
20017
Level of Education National Foreign
With Post Secondary education
With Secondary education
With Less than Secondary education
Total Percentage 100% 100%
45. Please give the approximate percentage of workers according to occupation classification in your firm in the
ear 20017
Group of Occupation National Foreign
Managers
Professional / Management Executive/ Scientific / Technical and Engineers
Clerical/ administrative
Skilled craftsmen
Plant machinery operators, assemblers and elementary occupation
Other workers
Total Percentage 100% 100%
46. Please approximate the average years of experience and average wages according to educational level in your
firm in the year 2001?

Level of Education Average years of experiences Average wages
National Foreign National Foreign

With Post Secondary education
With Secondary education
With Less than Secondary education
47. Please approximate the qualifications [level of education], average years of experience and average wages
according to occupation classification in your firm in the year 2001?

Group of Occupation Qualifications (Level | Average years | Average
of Education) of experience Wages

Managers

Professional / Management Executive/ Scientific /
Technical and Engineers

Clerical/ administrative

Skilled craftsmen

Plant machinery operators, assemblers and elemen-
tary occupation

Other workers

'8 Skilled workers are educated workers with college/ university degree [i.e. sixteen or more years of schooling]
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3.2 Skilled Workers and Firm Product
48. Did scientists & engineers hired by your firm contribute to firm activities in any of the following ways?
Yes | No | Partially

Shorten the development time.

Add technical, scientific or marketing knowledge to areas where your firm already
had expertise

Add new technical, scientific or marketing knowledge in area where your firm
lacked expertise

Other types of knowledge [please specify below].

49. Over the last three years has your firm experienced any shortage of skilled workers? (Please tick one box)
Yes No
1 2 —» skip to question [51]
50. If any, over the last three years has at least one project been seriously affected by the shortage of skilled
workers, qualified personnel and expertise? (Please tick one box) (Multiple Answers Possible [MAP]).

Yes No
Seriously delayed
Abolished
Not even started
51. In the last three years has the proportion of skilled workers in your firm ........ (Please tick one box)
Increased Decreased Remained Stable
1 2 __pskip to question [55] 3 _p skip to question [55]

If the answer is [1] for question [51], continue answering questions [52], [53] and [54].

52. If the use of skilled workers in your firm has increased, in the last three years, has this increase lead to any of
the following effects? Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possible
[MAP])

Yes No

Increase firm production.

Effective utilization of technologies.

Easier and faster adaptation of technologies.

Improve product quality.

Improve the level of competitiveness in the local market.
Improve the level of competitiveness in the international market.
Others [please specify below].

53. Does the increasing use of skilled workers induce any negative effect(s) in your firm? (Please tick one box)
Yes No
1 2 — skip to question [55]

54. If any, please specify the effect(s)?

3.3 The incidence of external effect of schooling/ transfer of knowledge the hindering and other
promoting factors
55. In your opinion, does the use of skilled workers induce a significant positive effect'®* on unskilled workers in
our firm? (Please tick one box).
Yes No
1 — skip to question [57] 2

'8 This is a non-intentional external effect made by skilled worker and lead to an enhancement of the productivity

of unskilled worker.
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56. If no, in your opinion, how important are the following factors in reducing the effect in your firm? Please tick
the relevant factors in the respective columns. (Multiple Answers Possible [MAP])

3

<

Importance

2

1

Extremely Moderately Slightly

<

experiences to benefit unskilled workers.

Skilled workers failed to deliver their knowledge and

edge and experiences from skilled workers.

Unskilled workers were unable to acquire the knowl-

Low return from / quality of education.

Low return from/ quality of training compared to
international standard.

Firm conditions do not encourage the external effects.

Others [please specify below].

[

Not
Relevant
0

57. In your opinion, how important are the following policies / solutions in inducing the effect in your firm?

Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance
Extremely Moderately Slightly
3 2 |

Improves the qualifications of skilled workers to
permit the positive effects on unskilled workers.

Improves the qualifications and ability of unskilled
workers to learn from skilled workers.

Improves the quality of education.

Improves the quality of training to coincide with
international standard.

Improves firm conditions to encourage the external
effects.

Improves firm selection in both recruitment and
termination.

Sponsors education scholarship.

Others [please specify below].

Not
Relevant
0

34 Plan and strategy for skill upgrading and potential effects

58. Does your firm have a plan for the next three years to raise the general level of skill? (Please tick one box).
Yes No
1 2 —® skip to chapter [4] question [61]

59. If any, how important is the effect of upskilling [raising skill level] in fulfilling the following strategies in
our firm? Please tick the relevant answer in the respective columns.

Importance
Extremely Moderately Slightly
3 2 1

Not
Relevant
0

Enhance / Increase firm production.

Upskilling national workers in the firm.

Hiring more skilled national workers.

Reduce future demand for foreign skilled workers.

Others [please specify below].
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60. If the strategies [2] and [3] in question [59] are important, how important are their effects in fulfilling the
following strategies in your firm? Please tick the relevant answer in the respective columns.

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

a. Upskilling national workers in the firm:
Increase the employment of national workers.
Reduce future demand for foreign skilled workers.
b. Hiring more skilled national workers:

Increase the employment of national workers.
Reduce future demand for foreign skilled workers
Others [please specify below].

4. The use of Technology and the demand for skilled workers
61. Firm demand for skilled workers: (please tick one box for each)
(a) In the last three years has the demand for (b) In the long run do you expect the demand for skilled
skilled workers hired by your firm ...... workers needed in your firm to ......
Increased Decreased | Remained stable Increase Decrease | Remain stable
1 2 3 1 2 3

62. If the long run demand for skilled workers needed in your firm is expected to increase, decrease or remain
stable, please give the reason(s) for the selected choice: increase, decrease or stable? ...............cooviiiininne
63. In the last three years, if your firm has used several new technologies, please name them and specity their
various effects on the demand for skilled WOTKers? ...
64. In the last three years, has the use of new technologies induced a significant effect/change on skill level and
the demand for skilled workers? (Please choose the more appropriate description of the effect on the use of new
technology)

(a) Change in skill level (b) Change in the demand for skilled workers
Increased | Decreased | Has no effect on the Increased | Decreased | Has no effect on the de-

skill level of workers mand for skilled workers
1 2 3 1 2 3

’

65. If any, in your opinion, how important is the use of new technologies in changing both the skill level and the
demand for workers hired by your firm? Please tick the relevant answer(s) in the respective columns. (Multiple
Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

Increasing the general skill level.

Increasing the skill level mainly for unskilled workers.
Increasing the demand for more educated, trained /
experienced workers.

Increasing the demand for more professional workers.
Decreasing the demand for less educated, trained /
experienced workers.

Decreasing the demand for production workers.
Substituting the demand for unskilled [less educated
and production] workers.

Others [please specify below].
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66. If the use of new technologies reduces the demand for unskilled workers, in your opinion, how important are
the following factors? (Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possible
[MAPY)).

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

Unskilled workers lack the skills required for filling
the jobs.

Unskilled workers are less productive.

Unskilled workers failed to use technology effectively.
The use of technology lead to reduction in some un-
skilled jobs.

The use of technology lead to substitution/ elimination
of some unskilled jobs.

Others [please specify below].

67. Does your firm have adequate availability of national skilled workers at this moment? (Please tick one box).
Yes Yes, in restricted field(s) No
1 > skip to question [70] 2 > skip to question [70] 3

68. If the answer is [3] for question [67], does your firm have a plan to rely on national skilled workers over the
coming period? Please tick the relevant answer in the respective columns.

Yes Yes, in restricted field(s) No

1 2 3 —» skip to question [70]
69. If the answer is [1] or [2] for question [68], what would be the percentage of national skilled workers in your
firm in the short, medium and long term? Please approximate the percentage for each time period.

Short term (Up to three years) Medium term (three to five years) Long term (five to ten years)

70. How important are the effects of Upskilling [raising skill level] in fulfilling the following long run strategies?
Please, tick the relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

Facilitating an effective utilization & upgrading of tech-
nologies.

Reinforcing the employment of national skills.

Others [please specify below].

5. Training and short and long run plans for Skill Development
71. How important are the following types of skill development activities in your firm? Please tick the relevant
answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

Investing in training to train existing employees.
Sending trainers and mentors abroad to acquire skills.
Sending workers abroad to acquire skills.

Bringing / attracting new foreign skills, scientists and
engineers.

Using ICT to upgrade skill level.

Encouraging learning on the job.

Supporting long distance learning.
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I Others [please specify below].

72. If any of the above types are important, please specify if these activities are to be pursued now or in the near
future?

To be Pursued To be Pursued in
now the near future

Investing in training to train existing employees.
Sending trainers and mentors abroad to acquire skills.
Sending workers abroad to acquire skills.
Bringing/attracting new foreign skills, scientists and engineers.
Using ICT to upgrade skill level.
Encouraging learning on the job.
Supporting long distance learning.
Others [please specify].
73. Does your firm have an in-house training unit? (Please tick one box).
Yes No
1 2 —» skip to question [76]
74. If any, how much did your firm spend on it in the year 2001?

76. In the year 2001, what was the percentage of government subsidies offered to support training in your firm?
(Please tick one box).

Zero 1% - 10% 11% —20% 21% -25%. Over 25%
1 2 3 4 5

77. How does your firm find information about training opportunities? (Multiple Answers Possible [MAP])
Government departments or semi government institutions. 1

Chamber of Commerce.

Public education and training institutions [Universities and specialized colleges].
Information from other firms in your sector.

Foreign universities.

Private trainers [local and foreign companies].

Others [please specify below].

~N N bW

78. How important are the following functions for the training unit in your firm? Please tick the relevant an-
swer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 10

Encouraging technological/ organizational improvement.
Upgrading skill level.

Encouraging the acquisition of new knowledge.
Monitoring skills and conducting a regular skill needs
assessment.

Others [please specify below].

79. In the year 2001 did your firm provide a regular training to the following types of employees? (Please tick one
box)

Yes No
Production workers. 1 2
Service workers. 1 2
Production engineering staffs. 1 2
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Management staffs. 1 2
Other staffs not included above. 1 2

80. If your firm provide a regular training, how important are the following categories of training modes in
maximizing the return / efficiency of training in your firm?

Importance
Extremely Moderately Slightly

3

1

P
<«

»
»

Not
Relevant
0

1. On-— the job.

2. On — the job and Off— the job combined.

3. Off — the job within the firm [training center].

side the country].

4. Off— the job out side the firm [specialist training center in

5. Off— the job out side the firm out side the country/abroad.

6. Others [please specify below].

81. Please rank the most important type of training against each of the occupation category listed below?

Managerial

Professional/

scientists/technical

and engineers

Cleri-
cal/administrat
ive and skilled
workers

Others

1. On-— the job.

2. On — the job and Off- the job combined.

3. Off — the job within the firm [training
center].

4. Off- the job out side the firm [specialist
training center in side the country]

5. Off- the job out side the firm out side
the country / abroad.

82. If any of that training offered exclusively for the national workers, please rank the most important type of
training offered exclusively for the national workers against each of the occupation category listed below?

Managerial

Professional/
scientists/ techni-
cal and engineers

Cleri-
cal/administrat
ive and skilled
workers

Others

1. On-—the job.

2. On — the job and Off- the job combined.

3. Off — the job within the firm [training
center].

4. Off- the job out side the firm [specialist
training center in side the country]

5. Off— the job out side the firm out side
the country / abroad.

83. In the last three years, has the performance of training unit contributed significantly in raising skill level of
workers hired at your firm? (Please tick one box).

Increased

Decreased

No notable change

1—p skip to question [86]

2

3




Appendix A- Questionnaire of the Firm Survey (2002) 177

84. If the training provision did not contribute significantly in raising skill level of workers, how important are the
following factors in making the training provision unsuccessful in your firm? Please tick the relevant answer(s) in

the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

[

<
<«

»

Low educational qualifications of workers.

Lack of appreciation of or information on the benefits of
training.

Lack of training materials and equipment.

Lack of trainers and mentors.

Low quality of trainers and mentors.

In adequate / in accurate assessment of training needs.

In adequate planning for training programmes.

Mismatch between training programmes & changing skill
needs.

Mismatch between training programmes and changing tech-
nical needs.

Lack of specialized training institutions.

Lack of interactions between training institutions and firm.

Lack of finance to cover the costs of training.

Lack of full appropriability of the return from training in-
vestment

High rate of mobility of trainees to leave for better — paid
jobs after training.

Lack of a system of training certification of skills acquired.

Others [please specify below].

85. If any of the above problem(s) is /are important, how important are the following factors in making the train-
ing provision successful in your firm? Please tick the relevant answer(s) in the respective columns. (Multiple

Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

<

<«

[

Enhancing the educational qualifications of workers.

Increasing the appreciation of / information on the benefits
of training.

Enhancing the availability of training materials and equip-
ment.

Enhancing the availability of trainers and mentors

Enhancing the quality of trainers and mentors.

Enhancing better / accurate assessment of training needs.

Enhancing adequate planning for training programmes.

Enhancing training programmes to fit the changing skill
needs.

Enhancing training programmes to fit the changing techni-
cal needs.

Enhancing the interactions between training institutions and
firm.

Enhancing the availability of finance to cover training costs.

Enhancing the full appropriability of the return from train-
ing investment.

Restriction the mobility of trainees.
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Enhancing a system of training certification of skills ac-
quired.

Others [please specify below].

86. Would you be willing to participate in a follow — up interview as part of this research project?

Yes

No

1

2

We would like to extend to you sincere thanks for your kind cooperation and for finding the time in completing

this questionnaire. Please return it by 21/ February / 2002.

Name of the person completing the questionnaire:
Telephone number:

Fax number:

Position in the company:

Date:
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“Interview with Policy Makers in the Government and Experts: Skills Creation, Human

Resources Development and Policy Intervention in the United Arab Emirates”

Please answer the following questions:
1. General assessment of upskilling efforts
1. In your opinion, which of the following statements give the more appropriate description / judgment of skills
creation efforts in the UAE? (Please choose one answer)
Skills creation efforts have been fully / absolutely successful in all fields / sectors.
Skills creation efforts have been largely successful in all fields / sectors.
Skills creation efforts have been moderately successful in some fields / sectors.
Skills creation efforts have been slightly successful in some fields / sectors.
Skills creation efforts have been unsuccessful. 5
2. Please specify in what field(s)/ sector(s) the UAE has managed to create appropriate/ relevant skills and in
what sectors/ fields it has made a relative progress to the development of local skills?
UAE has made a relative progress to develop the local skills

BN —

Education and Higher Education sector.
Information and Communication sector.
Industrial sector.

Manufacturing sector.

Agriculture and Live Stock sector.
Health and Medical Care sector.
Services sector.

Construction sector.

Technical and Engineering field.
Petroleum and Petrochemical field.
Others [please specify below].

2. Policies for enhancing skill creation and upgrading
3. How important are the following factors/ components in promoting and enhancing skills creation efforts in the
UAE? Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
.3 2 1 |0

Factors related to the trainee / educated workers.
Education system.

Training system.

Resources allocation.

Social partnership and collaboration between educational
and training institutions, employers, workers and the state
to determine skill needs and the most effective ways of
meeting and financing them.

Planning skills needs.

Monitoring skill needs on a regular basis.

Import skill from abroad.

Others [please specify below].
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4. If skills creation is linked / related to the side of trainee/ educated workers, how important are the following
factors in encouraging trainee/ educated workers to acquire skills/ enhancing skills creation? Please tick the
relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance

Extremely Moderately Slightly

3

<

2

1

<

I
>

Not
Relevant
0

Enhancing the positive external effects of both education
and training.

Increasing the information about future skill needs / trends
Increasing the information on educational and training
needs in the productive sectors and their demand for gradu-
ate students.

Increasing the information about the future value of invest-
ments in education and training to minimize the risk aver-
sion: preference of more certain short term returns to avail-
able jobs than long term skill investments

Enhancing a system of certification of skills acquired.

Minimization of education, learning and training costs.

Providing adequate incentives for trainers.

Increasing the interaction to market needs.

Others [please specify below].

5. If skills creation is linked / related to enhancement of education system, how important / effective are the
following factors / intervention policies in enhancing education system and so skills creation? Please tick the
relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Factors / Possible Policies intervention

Importance

Extremely Moderately Slightly

3

2

1

<
<«

[

Not
Relevant
0

Improve the internal efficiency/ quality of basic education.

Improve the internal efficiency/ quality of tertiary educa-
tion.

Encourage the system of flexibility of educational institu-
tions.

Encourage the system of modernization and dynamism.

Improve the quality of teachers or mentors.

Improve the infrastructures.

Monitoring educational needs on a regular basis.

Better Planning for educational needs.

Increase public spending on education.

Increase private sector spending and involvement on educa-
tion.

Increase spending and incentives to encourage enrollment
in technical education.

Enhance the linkages [network] between universities, col-
leges, technical and training institutes and the productive
sectors.

Increase the harmony / consistency between education
output and market needs by focusing on particular future
skills needs.

Increasing the motivation and incentives to attract/ change
the attitudes of educated economically active population.

Others [please specify below].
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6. If skill creation is linked / related to enhancement of training system, how important/effective are the following
factors / policies intervention in making training provision more successful and so enhancing skills in the UAE?
Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not

Extremely Moderately Slightly

3

2

1

<
<

»

Relevant
0

Enhancing the educational qualifications of workers.
Increasing the appreciation of or information on the benefits
of training.

Enhancing the availability of training materials and equip-
ment.

Increasing the availability of trainers and mentors.
Improving the quality of trainers and mentors.

Regular / adequate assessment and monitoring of training
needs.

Enhancing adequate planning for training programmes/
needs.

Enhancing training programmes to fit the changing skill
needs.

Enhancing training programmes to fit the changing techni-
cal needs.

Enhancing/ encouraging the specialized training institu-
tions.

Enhancing the interactions between training institutions &
firm.

Enhancing the availability of finance to cover training
costs.

Enhancing the full appropriability of the return from in-
vestment in training.

Decentralization of decision-making.

Increasing the participation of private training institutions.
Enhancing the system of training certification of skills
acquired

Others [please specify below].

3. Causes of low skill levels and failure of skill creation/upgrading efforts

7. If there is some failure in skills creation, how important are the following factors / components in causing /
explaining this failure? Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possible
[MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

Factors related to trainee / educated workers.

Deficient education system.

Deficient training system.

Factors related to resources allocation.

Others [please specify below].
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8. If there is some failure in skills creation linked / related to the side of trainee/ educated workers, how important
are the following factors? Please tick the relevant answer(s) in the respective columns. (Multiple Answers Possi-
ble [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

Externalities and failure to recoup all the benefits of educa-
tional investments.

Lack of information on educational and training needs in
the productive sectors and their demand for graduate stu-
dents.

Uncertainty about the future value of investments in educa-
tion and training.

Uncertainties about future skill needs / trends.

Risk aversion: preference of more certain short — term
returns to available jobs than long - term skill investments.
Lack of a system of certification of skills acquired.

High costs to finance education, learning and training.
Inadequate incentives for trainers.

Lack of interaction to market needs.

10. Others [please specify below]. _

9. If there is some failure in skills creation linked / related to education system, how important are the following
reasons in lowering the returns from education? Please tick the relevant answer(s) in the respective columns.
(Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

A. Deficiency of basic education due to:

Low quality / internal efficiency.

Lack of flexibility of educational institutions.

Lack of modernization and dynamism.

Lack of teachers or mentors.

Lack of infrastructures due to inadequate investment [public
spending on education].

Inadequate planning for educational needs

Inadequate assessments and monitoring of educational
needs.

Low involvement and spending by private sector.

Low spending in technical education.

Weak incentives for enrollment in technical education.
B. Deficiency of tertiary education

Low quality / internal efficiency.

Lack of flexibility of educational institutions.

Lack of modernization and dynamism.

Lack of teachers or mentors.

Lack of infrastructures due to Inadequate investment [pub-
lic spending on education].

Inadequate planning for educational needs

Inadequate assessments and monitoring of educational
needs.

Low involvement and spending by private sector.

Low spending in technical education.
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Weak incentives for enrollment in technical education.
Weak linkages [network] between universities, colleges,
technical and training institutes and the productive sectors.
C. Others [please specify below].

-

10. If there is some deficiency in education system mainly attributed to low quality [internal efficiency] of educa-
tion, how important are the following factors in reducing the internal efficiency/ quality of education? Please tick
the relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

Low quality at basic education level relative to international
standard.

Low rates of accomplishments and motivation at basic
education level relative to international standard.

Low rates of accomplishments and motivation at higher
secondary education levels relative to international stan-
dard..

Low quality at tertiary education level relative to interna-
tional standard.

Low rates of accomplishments and motivation at tertiary
education level relative to international standard.

Low survival rates and high drop —out.

High repetition rates.

High pupil / teacher ratios.

Low public current expenditures per pupil.

Low quality of teachers or mentors.

Others [please specify below].

11. If there is some deficiency in education system, did both deficiency of basic education system and deficiency
of tertiary education system lead to mismatch between the output of education and market needs in the UAE?
[Please tick one box for (a) and (b)].

(a) deficiency of basic education lead to mismatch | (b) deficiency of tertiary education lead to mismatch

between the output of education and market needs. | between the output of education and market needs.

Yes No Yes No

1 2 1 2
12. If there is some failure in skills creation linked / related to training system, how important are the following
factors in making the training provision unsuccessful in the UAE? Please tick the relevant answer(s) in the re-
spective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

< [
< »

Low educational qualifications of workers.

Lack of appreciation of or information on the benefits of
training.

Lack of training materials and equipment

Lack of trainers and mentors.

Low quality of trainers and mentors.

In adequate assessment of training needs.

In adequate planning for training programmes.

Mismatch between training programmes and changing skill
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needs.

Mismatch between training programmes and changing tech-
nical needs.

Lack of specialized training institutions.

Lack of interactions between training institutions and firm.
Lack of finance to cover the costs of training.

Lack of full appropriability of investment in training.

High rate of mobility of trainees to leave for better — paid
jobs after training.

Lack of a system of training certification of skills acquired.
Others [please specify below],

4. Short and Long terms mechanisms for skill upgrading and effects on technological upgrad-
ing and fulfilling socio-economic objectives

13. How important are the following types of skill formation in fulfilling / accelerating the long run economic
growth strategies in the UAE? Please tick the relevant answer(s) in the respective columns. (Multiple Answers
Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

Investing in formal education.

Investing in vocational training.

Investing in- firm training to train existing employees.
Improving the quality of teachers, trainers and mentors.
Sending teachers/instructors/ trainers abroad to acquire
knowledge and skills.

Sending students abroad to acquire knowledge and skills.
Sending workers abroad to acquire knowledge and skills.
Attracting new foreign skills, scientists & engineers.
Using ICT to upgrade skill level.

Encouraging learning on the job.

Supporting long distance learning.

Enhancing the system of accreditation and Licensing.
Enhancing the system or programme of apprenticeship.
Others [please specify below].

14. If any of the above types are important, please specify if these activities have been already implemented, are
to be pursued now or in the near future in the UAE? (Please tick one box for each statement below)

Has been To be To be Pursued
already Pursued in the near
implemented | now future

Investing in formal education.

Investing in vocational training.

Investing in training to train existing employees
Improving the quality of teachers, trainers and mentors.
Sending teachers/instructors/ trainers abroad to acquire
knowledge and skills.

Sending students abroad to acquire knowledge and skills.
Sending worker abroad to acquire skills.

Bringing /attracting new foreign skills, scientist and engi-
neers.

Using ICT to upgrade skill level.
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Encouraging Learning on the job.

Supporting long distance learning.

Enhancing the system of accreditation and Licensing.
Enhancing the system or programme of apprenticeship.
Others [please specify].

15. How important are the effects of upskilling in fulfilling the following socio-economic goals? Please, tick the
relevant answer(s) in the respective columns. (Multiple Answers Possible [MAP])

Importance Not Rele-
Extremely Moderately Slightly | vant
P 2 1 0

Increasing / reinforcing economic growth.

Enhancing / accelerating technological upgrading.
Solving imbalances in labour market: Reducing the future
demand for foreign skilled labour.

Reducing unemployment rate.

Reinforcing self-reliance strategy.

Others [please specify below].

16. How important are the effects of upgrading of technologies in accelerating upskilling and fulfilling the fol-
lowing socio-economic goals? Please, tick the relevant answer(s) in the respective columns. (Multiple Answers
Possible [MAP])

Importance Not Rele-
Extremely Moderately Slightly | vant
3 2 1 |0

Increasing / reinforcing economic growth.

Enhancing / accelerating upskilling.

Solving imbalances in labour market: Reducing the future
demand for foreign skilled labour.

Reducing unemployment rate.

Reinforcing self-reliance strategy.

Others [please specify below].

4. The incidence of external effect of schooling/ transfer of knowledge the hindering and other
promoting factors

17. Does the external effect of schooling/education'®® occur and contribute to upskilling in the UAE? (Please tick

one box).
Yes No
1—p  Skip to question [20] 2

If the answer is [2], please continue in answering questions [18] and [19].

' This is a non-intentional external effect made by skilled worker and lead to an enhancement of the productivity

of unskilled worker.
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18. If the external effect of schooling / education does not yet occur, how important are the following factors in
reducing the external effect of schooling / education and in lowering its effects on upskilling? Please tick the
relevant factors in the respective columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly Relevant
3 2 1 0

Skilled workers failed to deliver their knowledge and
experiences to benefit unskilled workers.

Unskilled workers were unable to acquire the knowledge
and experiences from skilled workers.

Low return from / quality of education.

Low return from/ quality of training compared to interna-
tional standard.

Firm conditions do not encourage the external effects.
Others [please specify below].

19. If any of the above factor[s] is/ are important, how important are the following policies/solutions in inducing
the external effect of schooling and in enhancing the upskilling? Please tick the relevant answer(s) in the respec-
tive columns. (Multiple Answers Possible [MAP])

Importance Not
Extremely Moderately Slightly | Relevant
3 2 1 0

Improves the qualifications of skilled workers to permit
the positive effects on unskilled workers.

Improves the qualifications and ability of unskilled
workers to learn from skilled workers.

Improves the quality of education.

Improves the quality of training to coincide with interna-
tional standard.

Improves firm conditions to encourage the external
effects.

Improves firm selection in both recruitment and termina-
tion.

Sponsors education scholarship.

Others [please specify below].

5. Conclusions and further recommendations

20. Do you want to add any other general comments or suggestions for skill formation and human resources
development in the UAE?

We would like to extend to you sincere thanks for your kind cooperation and for finding the time in completing
this questionnaire.

Name of the person completing the questionnaire:
Telephone number:

Fax number:

Position in the institution:

Date:
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Samenvatting (Summary in Dutch)

De centrale thema’s van deze studie zijn de noodzakelijke scholing en de bijscholing van
arbeiders de Golf Staten, in samenhang met de voortschrijdende technologische verande-
ring. De Golf Staten spelen een strategische rol in de globale economie omdat deze regio
40% van de wereldolie voorraden bezit en daardoor de trends in olie-voorziening en —markt
beinvloedt. Hoewel de sterke afhankelijkheid van olie de versterking van de economische
ontwikkeling bevorderde, stelt ze de Golfstaten nu voor ernstige uitdagingen. Immers de
opbrengsten uit olie zijn onzeker en volatiel, aangezien olie een uitputbare bron is en olie-
prijzen instabiel zijn. Andere ernstige structurele problemen als de “Dutch Disease” en de
sterke aanwezigheid van ongeschoolde buitenlandse werknemers hebben geleid tot structu-
rele onevenwichtigheden in de arbeidsmarkt in de Golf. Bijgevolg is economische groei op
lange termijn en de strategie inzake duurzame ontwikkeling in de Golf afhankelijk zowel
van een overgang van een economie gebaseerd op olieopbrengsten naar een economie ge-
baseerd op technologie en deskundigheid als van economische diversificatie. Tot deze stra-
tegie behoort eveneens de ontwikkeling van een economie die minder athankelijk wordt van
het aantrekken van hoogontwikkelde buitenlandse werkers ten gunste van plaatselijke ge-
schoolde arbeiders. Naar onze mening is het succes van deze strategieén — locale technolo-
gische ontwikkeling, economische diversificatie en vetrouwen op de eigen lokale werkne-
mers om de arbeidsmarkt te herstructueren, een voorwaarde voor de ontwikkeling van ade-
quate en passende deskundigheid in de Golf.

Wij vinden dat de implementatie van deze stategieén in hoge mate wordt belem-
merd door een falend onderwijssysteem, de hoge graad van ongeschoolde buitenlandse
werkers en het ontbreken van gepaste economische prikkels in de Golf Staten. Als nieuw
element in ons onderzoek benadrukken wij de rol en invloed van onvolkomenheden in het
onderwijssysteem, naast de reeds eerder geconstateerde rol van het overdadig gebruik van
ongeschoolde buitenlandse arbeiders en het ontbreken van economische prikkels op de ar-
beidsmarkt. We verrichten een meer uitgebreid onderzoek aangezien we het vakbekwaam-
heidsprobleem bestuderen vanuit twee verschillende perspectieven, waarbij we de invloed
van het deficiént onderwijssteem verbinden met de sterke aanwezigheid van ongeschoolde
buitenlandse werknemers. Bovendien voeren we een meer uitgewerkte en diepgaande ana-
lyse uit van de oorzaken, gevolgen en de relatie tussen gebrekkige kennis en technologische
prestaties in de Golf, vanuit het perspectief van vraag- en aanbodzijde, waarbij we gebruik
maken van een set van indicatoren, die meer omvattend is dan diegenen die meestal be-
schreven worden in de literatuur. Tenslotte vult onze analyse de kloof in de Golf-literatuur,
aangezien we het belang van kennis en externe effecten van scholing en kennisoverdracht
benadrukken en we de factoren onderzoeken die ofwel de kennisoverdracht zowel op micro-
als macroniveau hinderen of versterken.

Onze case studie inzake de Golf Staten handelt over de Verenigde Arabische Emi-
raten. We gebruiken de resultaten van nieuwe survey data op macro- micro- en bedrijfsni-
veau. We tonen aan dat de interactie tussen een deficiént onderwijssysteem — op macroni-
veau — en de sterke aanwezigheid van ongeschoolde buitenlandse werknemers — op micro-
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niveau — leiden tot een laag scholings- en technologisch niveau met vele ernstige gevolgen,
zoals een slechte trainingsvoorziening, gebrekkige aansluiting tussen gevraagde en aange-
boden deskundigheid, een lage kennisoverdracht, publiek- private dualiteit, een slechte
score op technologie indicatoren en een hoge mate van athankelijkheid van buitenlandse
technologieén. We tonen aan dat het gebrek aan lokale technologische ontwikkeling ver-
band houdt met lage O&O inspanningen, een laag opleidingsniveau, gebrek aan netwerk-
systemen, zwakke samenwerking tussen universiteiten en bedrijven, gebrek aan middelen
en een lage kennisoverdracht.

Onze resultaten tonen twee verrassende, tegenstrijdige meningen inzake de over-
dracht van kennis, het vertrouwen op lokale deskundigheid en de rol van technologische
opwaardering en bijscholing bij het versterken hiervan zowel op macro- en micro-niveau
evenals in de publieke en private sector. Onze bevindingen impliceren dat mogelijk de ken-
nisoverdracht en de externe effecten van scholing succesvol zijn binnen bedrijven, maar niet
succesvol in de maatschappij in het algemeen. De strategie tot zelfvoorziening is mogelij-
kerwijs een overheidsstrategie die niet noodzakelijk wordt toegepast door private bedrijven.
In tegenstelling tot de private bedrijven lijken grote openbare bedrijven wel genegen te zijn
om het overheidsbeleid tot bijscholing toe te passen.

Onze bevindingen bevestigen de gegevens in de nieuwe groeiliteratuur inzake de
positieve correlatie tussen gevolgde scholing, ervaring en lonen en de complementaire ver-
banden van technische vooruitgang met ICT technologie, menselijk kapitaal, deskundigheid
en bijscholing (ICT training). We onderstrepen het belang van kennis en het complementai-
re verband tussen informele en gecodificeerde kennisbronnnen.

We stellen vast dat de Golf Staten de deskundigheid dienen aan te scherpen door
middel van een hervorming van de onderwijs- en trainingssystemen, door kennistransfer en
door nadere prikkels in te bouwen om de informele en gecodificeerde kennisbronnen op
micro- en macroniveau te verbeteren. Zij dienen lokale technologieén te ontwikkelen door
de promotie van vaardigheden, O&O-activiteiten, kennisoverdracht, netwerksystemen, sa-
menwerking tussen universiteiten, bedrijven, publieke en private sectoren en de implemen-
tatie van een expliciet technologiebeleid.
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Summary in English

The central themes of discussion in this research are the required skill formation and up-
skilling of workers, together with their interaction with technological change in the Gulf
countries. The Gulf countries have strategic importance in the global economy because the
region holds 40% of world oil reserves and therefore affects the trends of oil supply and
market. While the heavy dependence on oil has contributed to the enhancement of eco-
nomic development in the region, it has also led to serious challenges now confronting the
Gulf countries since oil is an exhaustible resource and, because of the instability of oil
prices, the revenue from oil is uncertain and volatile. Other serious structural problems re-
late to the Dutch Disease, and the high incidence of unskilled foreign workers that have
caused serious structural imbalances in the labour market in the Gulf. Hence, long run eco-
nomic growth and sustainable development strategy in the Gulf depends on both a shift in
the focus from a resources-oil based economy to a technology and skill based economy and
on economic diversification. A key part of this strategy is to also manage the economy
away from the dependency on the import of high skilled workers in favour of domestic
skilled workers.

In our view, the success of these strategies — local technological development, eco-
nomic diversification and self-reliance on domestic workers to restructuring the labour mar-
ket — are all contingent upon the development of adequate and appropriate skills in the Gulf.

In our opinion, the implementation of these strategies is eminently impeded by the
deficient educational system, the large share of unskilled foreign workers and the lack of
incentives in the Gulf countries. A new element in our research is that we confirm the role
and impacts of the deficiencies in the educational system alongside the well-investigated
role of the excessive use of uneducated foreign workers and lack of incentives in the labour
market. We provide a more comprehensive investigation since we discuss the skill problem
from two different perspectives, combining the impacts of the deficient educational system
and the high incidence of uneducated foreign workers. In addition, we present a more elabo-
rate and in-depth analysis to assess the causes, consequences and relationships between
poor skill and technological performance in the Gulf from both the supply and demand
sides and the macro-micro perspectives, since we use a very comprehensive set of indica-
tors compared to the ones usually used in the literature. Finally, our analysis fills the gap in
the Gulf literature since we highlight the importance of knowledge and external effects of
schooling/the transfer of knowledge and we explore the factors hindering and those contrib-
uting toward enhancing the transfer of knowledge at both the macro and micro levels.

We focus on the UAE as a case study of the Gulf countries and use the results from
new survey data both at the macro and micro/firm levels. We show that the interaction be-
tween the deficient educational system — at the macro level — and the high incidence of
unskilled foreign workers — at the micro level — leads to low skill and technology levels and
many serious consequences. These include the poor provision of training, severe skills
mismatch, low transfer of knowledge, public-private duality, poor technology indicators and
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a heavy dependence on foreign technologies. We explain that the lack of local efforts for
technology development is basically related to low R&D efforts that can be attributed to
low skill levels, lack of networks systems, weak linkages/co-operation between universities
and firms, the lack of resources and the low transfer of knowledge.

Our results show two surprising contradicting views concerning the incidence and
transfer of knowledge, the self-reliance on local skill and the role of both technological
upgrading and upskilling in reinforcing these at both the macro-micro levels and the public-
private sectors. Our findings imply that the transfer of knowledge/the external effects of
schooling is probably successful within firms but is unsuccessful within society at large.
Our results indicate that the self-reliance strategy is probably a preferred government strat-
egy, but not necessarily one favoured by private firms. We show that, in contrast to the pri-
vate firms, the large public firms seem successful/committed to implementing public poli-
cies for skill upgrading.

Our findings confirm the stylized facts in the new growth literature concerning the
positive correlations between actual education, experience and wages and the complemen-
tary relationships between technical progress/technology (ICT), human capital/skill and
upskilling (ICT training). We corroborate the importance of knowledge and the comple-
mentary relationship between tacit and codified sources of knowledge.

We confirm that the Gulf countries need to improve skills through the reform of
educational and training systems, transfer of knowledge and the provision of further incen-
tives to improve tacit and codified sources of knowledge at the macro and micro levels.
They need to develop the local technologies through the promotion of skill, R&D activities,
transfer of knowledge, networks system, collaboration between universities, firms, public
and private sectors and implementation of explicit technology policy.
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