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ABSTRACT

This study focuses on identifying the level and evolution of total factor productivity
(TFP) and determining its role as a qualitative source of economic growth in the Gulf
Cooperation Council (GCC) countries. This is an issue of particular importance because
of the recent increases in external global crises, such as the Covid-19 pandemic, and
large fluctuations in oil prices. In addition, there are existing internal challenges in the
GCC countries, such as high rates of population growth, labor market pressures, a
large-sized public sector, and an inefficient private sector. These challenges require
achieving a qualitative improvement in the sources of economic growth by raising
the efficiency of the use of available productive resources through relying on the
growth of TFP as a primary driver of sustainable economic growth. The results of the
study showed that the growth rates in TFP were generally negative and below the
average international levels. This can be attributed to several reasons such as weak
innovation and the adoption of a stagnant development model. The study presents
some recommendations to address these challenges.
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IMPACT STATEMENT

Productivity plays a crucial role in the economic and social progress of nations.
Economic growth in the GCC countries faces numerous challenges, including fluctuat-
ing oil prices, the rapid growth of the working-age population, stagnant productivity
in the public sector, and geopolitical risks in the region. These challenges have made
it increasingly difficult for these countries to rely heavily on oil revenues, highlighting
the importance of transitioning to an economic model that emphasizes sustainable
sources of growth. This shift involves raising productivity to create new economic
dynamism, diversify income sources, and respond effectively to current and future
market changes. In this study, we focus on Total Factor Productivity (TFP) analysis for
several reasons: TFP is often interpreted as a measure of technological progress or
innovation; it reflects better management practices; it can be used to assess the
impact of various policies on economic efficiency; changes in TFP can help in under-
standing the sources of economic fluctuations and resilience; and it indicates the qual-
ity of policies and institutions that are fundamental to economic growth. By
emphasizing TFP, the GCC countries can align their strategies with long-term visions
such as Saudi Arabia's Vision 2030 and the UAE's Centennial 2071.

1. Introduction

The development of a country’s economy relies on a set of production factors: human resources, capital,
and technology. Regardless of the availability of these factors, efficiently managing them to achieve the
highest possible level of productivity contributes to the advancement of the country’s economy and the
sustainability of its economic growth. Productivity plays an important role in the economic and social
progress of nations, whether they are developing or developed, and in improving the long-term living
standards of their individuals. Given this importance, productivity has become one of the most
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important indicators on which decision-makers rely to take the necessary measures to achieve sustain-
able economic and social development.

In conjunction with the economic transformations that the world has witnessed in recent years and
the increasing intensity of competition among most countries, the issue of factor productivity has
gained great importance and has become the subject of important discussions in many international
forums and conferences. Most strategic plans and economic policies in many Arab countries, especially
the GCC countries, place special focus on productivity and how to improve it with the aim of raising the
level of economic growth.

In the aftermath of the 2008 global financial crisis, the global economy has been facing a significant
slowdown in economic growth despite many economic stimulus packages pursued by governments in
response to these challenges. The decline in economic growth was largely due to TFP growth dynamics.
It accounted for more than half of the growth decline during that period. Changes in TFP growth have
significantly shifted overall economic growth, accounting for more than half of the decline in advanced
and emerging market economies and nearly all of the decline in low-income countries (International
Monetary Fund [IMF], 2024). This situation casts significant doubt about the feasibility of sustainable glo-
bal economic growth and calls for an urgent need for policies and structural reforms that enhance TFP
growth performance.

Most of the GCC countries have already witnessed remarkable economic growth after the rise in oil
prices during the period 2003-2014. This oil boom enabled them to enhance their exports, financial rev-
enues, and foreign exchange reserves, and increase the pace of investment in several sectors, such as
health and infrastructure. But at the same time, it led to increased employment in the public sector with
high salaries, raised support levels in several sectors such as energy and food, and encouraged the
attraction of a large number of foreign workers. On the other hand, this economic model led to a large
number of citizens refraining from working in the private sector and preferring the public sector, which
led to an inflation in the cost of government sector wages and a decrease in worker productivity.

The significant decline in oil prices that occurred between late 2014 and 2016, as well as during the
Covid-19 pandemic period, led to a noticeable decline in financial resources in the Gulf countries.
Economic growth in the GCC countries faces many challenges, such as increased competition in the oil
markets due to the emergence of new producers, continued rapid growth of the working-age popula-
tion, stagnant productivity in the public sector, and the possibility of continued geopolitical instability in
the region. These challenges have made it difficult for these countries to continue relying heavily on oil
revenues and elucidate the importance of shifting towards an economic model that relies on sustainable
sources of growth by raising productivity in order to create new economic dynamism, diversify sources
of income, and respond to current and future market changes. TFP measures the total efficiency in an
economy'’s use of labor and capital, and its importance is highlighted by the fact that it is considered
one of the basic elements for increasing competitiveness.

In this study we focus on TFP analysis for several reasons: TFP is often interpreted as a measure of
technological progress or innovation, as it captures improvements in the ability to produce output with-
out increasing input quantities. This improvement is of particular importance to resource-driven GCC
countries. It also reflects better management practices, innovations, and improvements in production
processes, which can enhance the competitive position of a country or firm. Policymakers in the GCC
countries can use TFP to assess the impact of various policies on economic efficiency. For example,
investments in education and health, development in scientific research, and improvement in infrastruc-
ture can boost TFP by enhancing human capital and facilitating innovation. TFP allows for more accurate
cross-country comparisons of productivity and economic performance which is the main research object-
ive pursued by this study. Changes in TFP can help researchers understand the sources of economic
fluctuations and resilience. For instance, a decline in TFP might indicate structural problems or adverse
shocks to technology or efficiency. It also reflects the quality of policies and institutions that play a fun-
damental role in economic growth.

In this context, this study aims to explain the level and development of TFP and the productivity of
other factors in the GCC countries, and their role in economic growth. The study explains and analyzes
the total factor productivity in these countries and compares it with leading highly efficient countries. It
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also attempts to determine the contribution of the factors of production to economic growth and iden-
tify the most influential factor.

Focusing on the period 1990-2017 will allow us to understand the drivers of economic growth in the
medium and long term in these countries and their role in determining its future pathway. This analysis
will help explain fluctuations in economic growth during the pandemic period and the speed of recov-
ery from repercussions. In addition to understanding the pattern of growth and its challenges in the
medium and long term, this study proposes a set of solutions and recommendations based on this data
and on international best practices, taking into account some of the most prominent challenges facing
these countries.

The problem of the study is to identify the sources of economic growth in the GCC countries, analyze
the pace of development and dynamics of TFP, and calculate its contribution in the GCC countries dur-
ing the period 1990-2017. The study attempts to answer the following main question:

e What is the role of TFP in driving economic growth in the GCC countries during the period 1990-
20177
and then answer the following sub-questions:

e What are the most important sources of economic growth in the GCC countries during the period
1990-2017?

e To what extent do the GCC countries differ among themselves in terms of the performance of TFP?

e To what extent are the performance trends of TFP in the GCC countries consistent with those of lead-
ing developing countries in East Asian region?

e How can the performance of TFP of the GCC countries be explained during the period of the study?

To achieve its objectives, this study relies on an analytical methodology that combines quantitative
and qualitative analysis to determine the actual contribution of production factors in driving economic
growth in the GCC countries. It also uses a comparative study method to assess and analyze the per-
formance of these countries in this field compared to a group of other countries.

Two types of production functions were used to calculate TFP values in the GCC countries: the Cobb-
Douglas production function and the Constant Elasticity of Substitution production function (CES).
Constant Return to Scale was also assumed based on what is familiar in the literature. Data for the study
were collected from the World Bank and University of Pennsylvania databases (Penn World Tables) and
the United Nations Human Development Indicators.

This study contains five sections as follows: the first section is an literature review of TFP, followed by
a second section on the performance of TFP in some selected regions in the world. The third section
explains the model used to calculate the sources of economic growth, reviews the results, and analyzes
the factors and causes that led to the obtained results. It also presents some conclusions and recom-
mendations to policymakers in the GCC countries. This section also compares the most prominent indi-
cators of productivity development in the GCC with other countries and analyzes the extent of their
contribution to economic growth. The fourth section sheds light on the most important challenges fac-
ing the GCC countries at present and in the future and ways to improve productivity within them. The
final section concludes the study and offers some policy recommendations.

2. Literature review: drivers of TFP

TFP is a key determinant of economic growth. It measures how efficiently labor and capital are used in
the production process. Higher TFP leads to more efficient production, reduced costs and enhanced
competitiveness. TFP plays a crucial role in economic growth, driving structural changes by shifting
resources from low to high-productivity sectors. Various theories and models explain TFP’s role in eco-
nomic growth, highlighting drivers such as institutional quality, human capital, technological innovation,
infrastructure and market structure. This review synthesizes the main theories related to TFP and prod-
uctivity and their role in economic growth.
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Endogenous growth theory, developed in the 1980s and 1990s by economists like Paul Romer (1990)
and Robert Lucas (1988), challenges the Solow model’s exogenous view of technological progress.' It
posits that economic growth is driven by factors within the economy, such as innovation, knowledge
and human capital. TFP is influenced by actions like R&D, education and policies that encourage innov-
ation. Romer emphasizes technological change driven by R&D and knowledge spillovers, arguing that
investments in innovation sustain economic growth by continually improving productivity (Romer, 2020).

Schumpeterian Growth Theory? focuses on entrepreneurial activities and technological change
through creative destruction. Economic growth is driven by waves of innovation where new technolo-
gies replace old ones, leading to productivity gains. TFP growth results from innovative activities and
R&D investments that advance technology and productivity (Aghion et al., 2015). Recent studies empha-
size the importance of innovation. Bloom et al. (2012) show that management practices significantly
influence productivity, with well-managed firms adopting new technologies more effectively. Another
study highlights the impact of ICT (Information and Communication Technology) on productivity, dem-
onstrating that ICT adoption is a significant driver of TFP growth in advanced economies (Bergeaud
et al.,, 2016).

Institutional quality significantly impacts productivity and economic growth. Strong institutions,
including legal frameworks, property rights and governance structures, foster an environment that sup-
ports innovation, reduces transaction costs and improves resource allocation, all contributing to higher
TFP. Inclusive institutions promote economic activities that enhance productivity, while extractive institu-
tions hinder it (Acemoglu & Robinson, 2019). Rodrik et al. (2004) argue that institutions are more critical
than geography and integration in determining economic outcomes placing institutions at the core of
productivity analysis.

Human capital, particularly education and skills, is another key driver of productivity. Investments in edu-
cation and training enhance human capital, making workers more productive and adaptable to new tech-
nologies. Cognitive skills, measured through international assessments, strongly correlate with productivity
and economic growth (Hanushek & Woessmann, 2015). Goldin and Katz (2008) illustrate how technological
advancements and educational attainment have historically shaped productivity trends in the United States.

Infrastructure, including transportation, communication and utilities, affects productivity by reducing
costs and facilitating efficient resource allocation. Aschauer (1989) provides early empirical evidence of
public infrastructure’s positive impact on U.S. productivity. Calderon and Servén (2014) show that infra-
structure development is closely linked to productivity growth especially in developing countries.

Market structure and competition also influence productivity by incentivizing firms to innovate and
improve efficiency. In ‘The Competitive Advantage of Nations’, Porter (1990) argues that competitive
pressures drive firms to innovate and enhance productivity. Syverson (2017) reviews productivity deter-
minants, finding that competition is crucial as it forces less productive firms to exit the market, reallocat-
ing resources to more efficient producers.

With respect to the GCC region, dominated by oil wealth, the productivity drivers are diverse, involv-
ing technology, human capital development, and infrastructure improvements. Recent studies in the
region show that technological innovation is crucial for productivity, with investments aimed at eco-
nomic diversification and reducing oil dependence. Hvidt (2013) examines GCC countries efforts in eco-
nomic diversification through technology and innovation investments, highlighting government policies
fostering innovation, especially in the UAE and Qatar. Sbia et al. (2014) explore how foreign direct
investment (FDI) and clean energy technologies contribute to productivity growth in the UAE, suggest-
ing that technology transfer through FDI is a significant driver.

Regarding institutional quality, Hertog (2010) shows how some GCC countries have established highly
productive state-owned enterprises, identifying effective governance and institutional reforms as key
productivity determinants. Looney (2013) emphasizes the need for transparent and efficient institutions
to support economic activities, advocating for institutional reforms to boost productivity in the GCC.
Human capital development is critical in improving productivity and boosting competitiveness. A study
by the World Bank shows that the GCC countries score relatively lower in the Human Capital Index than
countries with similar income levels. Other studies emphasize the importance of investing in human cap-
ital, particularly education and training, to enhance workforce productivity in the GCC. Kabbani (2019)
analyzes education and skills development initiatives in the GCC aiming to improve education quality
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and align it with market needs. Harry (2015) focuses on higher education reforms in the GCC and their
impact on productivity, stressing the need for GCC economies to upgrade education systems to produce
a more skilled and adaptable workforce.

Infrastructure development is another productivity driver in the GCC. A report by PwC Middle East
(2020) provides an overview of infrastructure projects in the GCC and their expected productivity
impacts, highlighting key sectors such as transportation, energy and telecommunications. Exploring the
relationship between market diversification and productivity in the GCC, Alsharif et al. (2017) argue that
reducing hydrocarbon dependence and promoting competitive markets are essential for sustainable
productivity growth.

3. The performance of total factor productivity in some selected countries during the
period (1990-2021)

TFP measures the efficiency of resources used in production processes. It reflects the overall efficiency in
an economy’s use of labor, capital, and various other factors. These factors relate to the technology
used, institutions, quality of education, regulatory laws, etc. Moreover, TFP has been the most important
source of economic growth in the world during the past few decades (Babiker, 2007). International evi-
dence suggests that high and sustainable growth comes mainly from improvements in TFP, which can
support capital accumulation (IMF, 2024). In this section, for comparative reasons, we review the per-
formance of TFP in some selected regions of the world during the period (1990-2017). The performance
of these regions will be compared with the GCC countries.

In his famous study in 1957, Solow estimated that the growth of TFP contributed to 87.5% of the
growth rate of productivity per worker in the United States during the period 1909-1949. This study
was one of Solow’s important studies for which he won the Nobel Prize in Economics in 1987. The US
Bureau of Labor Statistics (BLS) conducts many periodic studies to estimate the TFP in America. These
studies have shown that the average growth rate of TFP in America (or what is known as Multi-Factor
Productivity (MFP) in the private non-farm sector) reached 2.0% during the period 1987-2018, distrib-
uted over the factors of production at a rate of 0.8% for capital deepening, a rate of 0.4% for the
change in the composition of the labor components, and a rate of 0.8% for the TFP (Whelan, 2020).

TFP and its growth have received great attention from economists and policymakers, especially in devel-
oping countries. For example, the issue of TFP and its role in economic growth took on particular impor-
tance in Asia during the 1990s. This is due to the work of Young (1992) and Krugman (1994), who pointed
out that the economic growth experienced by several Asian countries was due to the accumulation of inputs
in the production process rather than increased TFP (Owyong, 2000). In other words, many scholars, particu-
larly Krugman, believe that the Asian economic miracle during this period was largely attributable to the
increase in the quantity of factors of production rather than the quality of the use of these factors.

Young (1992) compared the growth experiences of two small Asian economies, namely Hong Kong
and Singapore, from the early 1970s to 1990. He was interested in exploring the extent to which TFP
contributed to growth in these two economies. He found that Singapore’s approach did not produce
any TFP growth, while Hong Kong’s more free market approach led to strong TFP growth, with this
element accounting for almost half of the growth in output per worker. It is argued that Hong Kong has
a better development outcome because it achieved the growth without having to divert a huge part of
national income towards investment rather than consumption. TFP-based growth has an advantage
over-growth based on capital accumulation because it is more sustainable (Whelan, 2020).

Table (1) shows the growth of TFP in the GCC compared to selected leading Asian countries, namely
China, Hong Kong, South Korea, and Taiwan, during the period 1990-2021 (in average values). The table
indicates that the East Asians have been outperforming the GCC countries in terms of TFP growth. They
have shown consistent growth performance throughout the period 1990-2021, compared to negative
growth in the GCC countries. The TFP growth performance in the Asian countries can be attributed to
unigue economic strategies, policies, and investments in human capital and technology.

China has experienced rapid industrialization and urbanization, market-oriented reforms, substantial invest-
ments in technology and innovation, and human capital, which have significantly contributed to TFP growth.
Hong Kong's economy is highly developed and service-oriented, consistently ranking high in terms of ease



6 (&) AA.BANNAGA AND M. LEZAR

Table 1. Growth of Total Factor Productivity in the GCC compared to selected leading Asian countries for the period
1990-2021 (Average values).

avg avg avg avg avg avg avg Overall
1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2019 2020-2021 period avg

CHN 6.72 4.20 3.68 6.59 3.38 3.31 247 4.51
HKG 0.92 —3.40 1.06 1.18 0.32 0.43 1.39 0.17
KOR 2.67 277 1.63 172 0.94 0.76 0.18 1.65
TWN 2.54 1.40 0.94 0.61 1.76 0.69 2.47 1.40
BHR —-0.59 0.37 —-0.56 —3.56 -1.30 —2.06 —5.34 —-1.54
KWT 6.67 —0.09 4.56 -3.14 -1.55 =512 —4.96 -1.07
OMN 0.66 0.85 —2.05 —3.46 —4.06 -3.26 —4.62 —2.06
QAT 1.31 493 1.10 —1.64 -1.61 —5.62 —4.83 —0.54
SAU 3.12 —2.02 -0.76 —5.74 -3.21 -3.19 —-3.93 —-2.09
ARE 1.13 1.72 2.41 —4.82 0.36 0.29 —3.06 —0.02

Source of data: calculated from the Databases of the Conference Board.

of doing business. It has a favorable regulatory environment and a continued emphasis on innovation, tech-
nology, education, and infrastructure development, all of which support TFP growth. South Korea is known
for its rapid technological advancements and high levels of R&D investment, particularly in industries like
electronics, automobiles, and telecommunications. It has a highly educated workforce and proactive govern-
ment policies supporting industrialization. Large conglomerates like Samsung and Hyundai have played a
crucial role in driving productivity growth through economies of scale and scope, as well as continuous
innovation. All of these factors have significantly contributed to TFP growth. Taiwan is a global leader in
semiconductor manufacturing and high-tech industries. It has a highly skilled and educated workforce, and
government policies have supported industrial development, innovation, and a strong emphasis on research
and development. All of these elements have contributed significantly to TFP growth.

4, Model, data analyses, results
4.1. The model

The following paragraphs describe the model used to calculate the contribution of TFP in driving eco-
nomic growth in the GCC countries. Generally, studies on the sources of economic growth in the long
term emphasize the significance of determining the role of TFP. Increasing gains in it are a clear indica-
tion of the efficient use of production inputs, which in turn raises the standard of living and well-being
in the country. In this study, we assume that the total production in the country can be expressed by
two types of production functions: Cobb-Douglas and the Constant Elasticity of Substitution (CES). The
Cobb-Douglas production function is given by the following mathematical formula:

Y: = (AK*H] %) (M)

Where Y, is the real GDP in period (t).

A¢ is TFP in period (t).

K; is the index of Real Capital Stock in period (t).

H, is an indicator of the labor component input adjusted by the human capital index or by the quality
of human resources available in the country.

v is a parameter that explains the return to scale hypothesis (Return to Scale). If (1 = y), it means that
returns to scale are constant. If (y < 1) it means returns to scale are decreasing, and if (y> 1) it means
returns to scale are increasing.

o is a parameter that shows the importance or contribution of real capital stock to aggregate production.

1—a is the contribution of the human element to production.

o and (1—a) can be interpreted as the output elasticities of capital and labor, respectively. « is the
elasticity of output relative to capital, since a 1% rise in capital causes a 0% rise in output. Similarly,
(1—o) is the elasticity of output with respect to labor. Both o and (1—a) represent the proportion of
income paid to each factor. Any other unspecified factor is taken care of by the TFP factor. Moreover, in
the case of competitive markets where factors are paid their marginal products, o also represents the
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share of total income (output) that is paid to capital. For example, if « =0.3, then 30% of the total out-
put is attributed to capital.

Likewise, the aggregate production in the country can be expressed by the production function with
Constant Elasticity of Substitution (CES) through the following Equation (2):

Ye = A(aK? + (1 — a)H?)'"* )

—1
p:

o

The value of the parameter o lies between zero and one and represents the intensity of the use of
capital stock in production, while the parameter ¢ represents the elasticity of substitution between the
capital and labor components. When the value of ¢ =1, the function in Equation No. (2) converges to a
Cobb-Douglas function with constant returns to scale. Usually, the values of o range between (0.8 and
1.2), and in this study we assumed that its value is 0.9999.

When we take the natural logarithm of the Cobb-Douglas production function in Equation No. (1)
and assume constant returns to scale (1 = ), we obtain the third equation:

lnYt = lnA(- +a ant + (1 — (Z)InHt (3)

Differentiating Equation No. (3) with respect to time period (t), we obtain the growth equations for
the factors of aggregate production in the country as follows:

9yt =9a¢+ % Gg ¢+ (1- “)gH,t 4)

Furthermore, Equation No. (4) shows that growth in GDP (g, is composed of growth in TFP (g,,,),
growth in Real Capital Stock (gks), and growth in human capital (g ). This equation confirms that TFP
(gay) is the greatest contributor to driving economic growth because the value of the parameter (o) is
less than 1. From this equation, it is possible to find the contribution of the growth rate of TFP to eco-
nomic growth as follows:

9at =9yt — (“gk,t +(1- “)gH,t) (5)

If (1 # v), the contribution to the growth rate of TFP is given by the following equation:
9ot =9yt 7 (“gk,t +(1- “)gH,r) (6)
Therefore, TFP is what is not explained by the labor and capital components. The growth of human

capital productivity from Equation (5) is:

9yt —9ne = 9ac + %Ikt — Int) 7)
We will use the previous Equations (1-7) to calculate the contribution of TFP to economic growth in
the GCC countries during the period 1990-2017, and to determine the contribution of other factors of
production in driving economic growth. The performance of TFP in the United States and the European

Union during the period (1970-2018) was analyzed in the previous section in preparation for comparing
it with productivity in the GCC countries later.

4.2. Evaluating the performance of TFP in the GCC countries during the period 1990-2017:
description for variables and data

Data for the variables used in the study in Equations (1-7) were collected from international databases
such as the World Bank (WB), the International Labor Organization (ILO), and the University of
Pennsylvania (PWT.9.1). The main variables in the model and their data sources are explained as follows:

Y: Real GDP at constant national prices for 2011 in millions of US dollars, obtained from PWT tables.9.1.

K: Capital Stock: is real capital stock at constant national prices for the year 2011 in millions of US dollars and
obtained from the same source.

H: Human capital is the component of human capital adjusted by the quality of human capital available in
the specific country. It was calculated using the equation: H = L.D.P.e™, where:
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L represents the population size, D represents demography, which is proxied by the proportion of the
population ages 15-64. It indicates the effect of demographic factors on the population structure and
determines the level of dependency, which in turn affects productivity in the country. P represents the
labor force participation rate, S represents the number of years of schooling, and p is a parameter that
shows the rate of return to education. Its value ranges between 0 and 1.0, indicating an increase in
worker’s productivity due to an increase in education by one year. In this study, we assumed its value to
be 10% (or 0.1), based on common findings in the literature. A gradual return to education can be
assumed, starting from 13.4% for the first 4 years, then decreasing to 10.1% for the following years (4-
8), and then decreasing to 6.8% for the years following the second period (Feenstra et al., 2013).

Data for the aforementioned variables were obtained from the World Bank and the International
Labor Organization. The number of years of schooling (S) was obtained from the United Nations Human
Development Index databases. For Oman’s missing data during the period 1990-1998, it was supple-
mented using the average growth rates of the GCC countries in this variable.

4.3. Analysis and results

TFP was calculated assuming two types of production functions: Cobb-Douglas and Constant Elasticity
of Substitution (CES), and we assumed constant returns to scale (1 = y). Most applied studies on the
sources of economic growth indicated that the value of o ranges between (0.3-0.5), and when there is
no valid evaluation for this parameter, the value (0.3) is used. In the case of oil-exporting countries,
some studies have indicated high values for o, reaching 0.7 in Algeria, 0.64 in Venezuela, and relatively
low in other countries to less than 0.4, such as Iran, Nigeria, and Ecuador (Espinoza, 2012; Senhadji,
2000). Based on these studies, we assume that the value of («=0.5) in the GCC countries.

The results of calculating TFP in the GCC countries during the period (1990-2017) are shown in
Figures 1 and 2. These figures show a pattern of continuous decline in productivity over time during
that period, a pattern that is visible in the GCC countries, which indicates a decline in the efficiency of
resource use in these countries during the period before the Covid-19 pandemic in 2020. The deterior-
ation of the TFP in the GCC countries is due to several reasons, including institutional, demographic,
economic, and global exogenous factors reasons. The institutional reasons include low level of govern-
ment effectiveness, demographic factors such high dependency rates, and the economic reasons such as
deterioration in terms of trade, large inefficient government sector, weak performance of the govern-
ment spending and revenue systems, and high fluctuations in the global economic environment.
Figure 2 shows the performance of TFP in the GCC countries during the period 1990-2017, assuming
the Cobb-Douglas production function. Figure 3 gives the same analysis using the Constant Elasticity of
Substitution production function (CEs) during the same period of time.

In addition, Table No. (2) shows the average growth rate of total productivity in the GCC countries
during the period 1990-2017. From the table, all of these countries have witnessed a decline in this TFP

0.8 o S 1

90 92 94 96 98 00 02 04 06 08 10 12 14 16

—»— UAE —e— BHR —a— KWT

—3%— OMN —o— QAT —o— SAU

Figure 1. TFP index in the GCC countries during the period 1990-2017 (Assuming Cob Douglas function). Source:
Authors’ calculations using EViews 10.
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Figure 2. TFP index in the GCC countries during the period 1990-2017 (assuming CES production function). Source:
Authors’ calculations using EViews 10.

ranging from (—1.02%) in Bahrain to (—2.63%) in Oman during that period. When we sub-divide the
period (1990-2017) into three periods (1990-1999), (2000-2007), and (2008-2017), we find that the
period (2008-2017) witnessed the highest level of losses in TFP, ranging from (—6.5%) in Kuwait to
(—1.88%) in the UAE. This is due to the major economic shocks hitting the GCC in that period that led
to high economic growth fluctuations, such as the rapid decline in global oil prices. High values of the
standard deviation in Table No. (2), in the whole period from 1990 to 2017, indicate high fluctuations in
the growth of TFP in the GCC countries during that period, which reached a rate of (18.15%) in Kuwait
as the highest level of fluctuations, and a rate of (2.58%) in Bahrain as its lowest level, which indicates
relatively low rates of fluctuations in the latter.

The previous results of TFP performance in the GCC countries indicate similar patterns to those of
Europe and the USA that were explained previously during the period 1990-2017, but with a difference
in the causes for the weak performance in these three regions, even though the performance in
America is the best one, as its economy has benefited from the economies of scale of the digital econ-
omy in recent decades. These results call for a package of policies and measures to be taken in the GCC
countries to halt the deterioration of the TFP and raise production efficiency. The most important recom-
mendations in this regard will be explained later.

4.3.1. Sources of economic growth in the GCC countries 2010-2017

Table 2 shows the sources of economic growth in the GCC countries on a case-by-case basis, according
to the results of the study. The table demonstrates the high fluctuations in economic growth rates in
most of the GCC countries during that period. The peak was reached in Qatar in 2010 at 15.5%.
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Figure 3. Growth rates of TFP (1990-2017)—according to the Cobb-Douglas production function. Source: Authors’ cal-
culations using EViews 10.

Table 2. Average growth rates of TFP in the GCC countries (1991-2017).
Average growth rate of total factor productivity using the Cobb-Douglas function (GA_CD)
UAE GA_CD_UAE KSA GA_CD_SAU QATAR GA_CD_QAT OMAN GA_CD_OMN KUWAIT GA_CD_KWT BAHRAIN GA_CD_BHR

1991-1999 —1.18 —0.77 1.85 0.00 4.21 —0.11
2000-2007 —-1.96 -1.71 —3.51 —2.89 2.88 —0.96
2008-2017 —2.39 —2.81 —2.79 —4.78 —6.51 —1.88
1991-2017 —1.86 —1.80 —1.45 —2.63 —0.15 —1.02
The standard deviation of the growth rates of total factor productivity
1991-1999 332 4.88 7.40 1.88 30.61 3.80
2000-2007 4.67 4.38 5.15 4.21 5.59 1.59
2008-2017 5.94 2.55 3.92 2.79 4.73 1.67
1991-2017 4.66 3.94 5.92 3.57 18.15 2.58

Source: Authors’ calculations.

The results of the analysis of Table 3 reveal that economic growth was primarily driven by the growth of
real capital stock in most GCC countries, followed by the contribution of human capital growth. The contri-
bution to the growth of TFP, on the other hand, was negative throughout the period 2010-2017 in all GCC
countries except for the UAE in 2015 and Qatar in 2010. This can be attributed to the exceptionally high
rate of economic growth in these countries during those two years. It is also worth noting the similar con-
tributions of human and real capital stock in driving economic growth in Bahrain over the last decade. In
Saudi Arabia, the contribution of real capital stock and human capital has converged in recent years, thanks
to the Kingdom's significant investments in the non-oil sector, particularly in infrastructure and education.

Table 4 presents the average growth rates of real capital stock and human capital during the period
1992-2017. The high growth rates in the table can be explained by the increase in the number of
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Table 3. Sources of economic growth in the GCC countries during the period (1995-2017).

UAE 2017 2016 2015 2010 2005 2000 1995
GDP growth gY 0.8 29 49 1.6 4.7 1.5 79
Contribution of total factor productivity growth -1.9 —0.1 2.4 -6.3 —5.1 5.5 1.9
gA (D
Contribution of physical capital growth 1.7 1.9 1.6 2.2 1.7 13 1.1
Contribution of human capital growth 1.0 1.2 0.9 5.7 8.1 47 4.8
BAHRAIN 2017 2016 2015 2010 2005 2000 1995
GDP growth gY 3.7 34 2.8 4.2 6.5 6.8 1.9
Contribution of total factor productivity growth -1.9 -2.2 -1.8 -2.2 -0.9 1.9 -2.8
gA (D
Contribution of physical capital growth 2.6 2.6 23 3.2 2.8 1.5 1.2
Contribution of human capital growth 3.0 3.0 23 33 4.6 34 34
KUWAIT 2017 2016 2015 2010 2005 2000 1995
GDP growth gY -35 29 0.6 —24 10.1 4.6 14
Contribution of total factor productivity growth -83 -28 7.1 -11.2 6.6 15 0.5
gA (D
Contribution of physical capital growth 3.0 37 4.1 3.6 3.0 —0.1 0.9
Contribution of human capital growth 17 2.0 3.6 5.2 0.4 3.2 0.0
OMAN 2017 2016 2015 2010 2005 2000 1995
GDP growth gY -0.9 49 46 1.9 25 6.3 47
Contribution of total factor productivity growth —6.6 -2.6 -3.6 —6.6 -37 4.6 —0.1
gA (D
Contribution of physical capital growth 3.0 3.6 29 2.8 2.8 0.9 15
Contribution of human capital growth 2.6 4.0 53 5.8 34 0.8 33
QATAR 2017 2016 2015 2010 2005 2000 1995
GDP growth gY 1.6 2.2 35 15.5 7.2 77 24
Contribution of total factor productivity growth -39 —43 -2.5 6.8 -9.5 0.8 -23
gA (D
Contribution of physical capital growth 44 52 4.0 5.8 6.8 3.1 34
Contribution to human capital growth 1.0 13 2.0 29 9.9 3.8 13
KSA 2017 2016 2015 2010 2005 2000 1995
GDP growth gY -0.7 1.7 40 49 54 55 0.2
Contribution of total factor productivity growth -33 -2.6 -2.2 =27 -0.3 1.1 -2.9
gA (D
Contribution of physical capital growth 1.7 2.2 33 33 2.7 1.5 14
Contribution of human capital growth 0.9 2.1 29 43 3.0 2.9 17

Source: Authors’ calculations.

Table 4. Average growth rates of human and physical capital in the GCC countries during the period (1992-2017).

Average human capital growth rates (1992-2017)

UAE KSA QATAR OMAN KUWIAT BAHRAIN
Average 9.2 53 9.1 7.7 4.6 6.4
Median 9.5 5.8 6.9 8.1 5.2 6.1
standard deviation 5.1 23 6.9 4.6 4.5 2.2
Average growth rates of physical capital (1992-2017)

UAE KSA QATAR OMAN KUWIAT BAHRAIN
Average 34 47 10.5 5.0 49 4.8
Median 3.0 4.2 9.8 5.1 5.1 47
standard deviation 14 2.0 5.9 20 33 2.1

Source: Authors’ calculations.

immigrant workers and population size, as well as the surge in infrastructure investment and expansion
in development expenditure across all the GCC countries.

The results of the previous analysis confirm the decline in the contribution of TFP as a source of eco-
nomic growth in the GCC countries over time during the period (1990-2017). The previous tables and
figures show that the values of the total factor production growth rates fluctuate around an average
less than or close to zero. Both the Cobb-Douglas and the Constant Elasticity of Substitution (CES) pro-
duction functions confirm these results during the period of the study.

Figures 4 and 5 show the growth rates of TFP using Cobb-Douglas production functions and CEs.
Figure No. (6) shows the growth rates of real capital stock (gK) and human capital (gH). The Figures 4-6
show an increase in the growth rates of these variables after 1995 and a decline during the period
2010-2015.
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Figure 4. Growth rates of TFP (1990-2017)—according to the constant elasticity of substitution production function
(CES). Source: Authors’ calculations using EViews 10.

4.3.2. Analysis of the effects of the COVID-19 pandemic on economic growth and recovery in the
GCC countries

Table 5 shows the effects of the pandemic on economic growth in the GCC countries and recovery from
it. The table shows the significant contraction that occurred in all GCC countries in 2020. The level of
contraction was generally higher in the countries that are mostly dependent on oil and the countries
most strict in implementing precautionary measures and lockdowns. In this respect, the contraction in
economic growth in Kuwait reached (8.9%) due to a decline in global oil prices and the stringency of
precautionary measures undertaken to confront the outbreak of the virus. In 2021, a gradual recovery
from the repercussions of the pandemic began, and economic growth rates began to increase above
the rates of the previous year. All the GCC countries recorded a positive increase in the rates of eco-
nomic growth. The improvement in global oil prices between 2020 and 2021 boosted economic growth
performance. The previous analysis shows that economic growth in the GCC countries still depends
heavily on fluctuations in high oil prices.

Figure 6 shows the growth rates of TFP in the GCC countries in 2020. The figure indicates that the
rates were negative during the pandemic period in 2020. It should be noted that positive values of TFP
indicate a qualitative improvement in economic growth and an increase in the efficiency of use of avail-
able productive resources, and vice versa for negative values. Previous data show that this improvement
in TFP did not occur in the GCC countries in the period before the pandemic, and they were not qualita-
tively prepared to absorb the repercussions of the pandemic on economic growth, which reflected nega-
tively on the level of their performance during the pandemic period. Figure 7 confirms the continued
weak contribution of TFP growth rates in the GCC countries to economic growth.
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Figure 6. Growth rates of total factor productivity in the GCC countries in 2020. Source: Databases of the Conference

Board 2021.

4.4. Interpretation and comparison of results

Several factors contribute to variations in TFP performance in the GCC countries, including technological
adoption, institutional frameworks, and policy environments. This section elaborates on these aspects,
drawing from the previous results and recent empirical studies in this area of investigation, including
the work of Acemoglu and Robinson (2019), Bloom et al. (2012), Calderén and Servén (2014), Dabla-
Norris et al. (2016), Owyong (2000), Harry (2015), Hvidt (2013), Kabbani (2019), etc.
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Table 5. The effects of the pandemic on economic growth in the GCC countries and recovery from it.

Decrease in growth rates and the

Pre-pandemic period Pandemic period beginning of recovery
Country
Decline in
growth rates
Average between 2020 Increase in
growth rate for and the growth rates
the years average value between 2020
2018 2019 2018-2019 2020 2021 of 2018-2019 and 2021
Bahrain 2.1 2.2 2.1 —4.9 22 -7.1 9.3
Kuwait 24 —0.6 0.9 -89 13 -9.8 1.1
Oman 0.9 -0.8 0.0 -2.8 20 -29 4.9
Qatar 1.2 0.7 1.0 -3.6 1.5 —4.5 6.0
KSA 25 0.3 1.4 —4.1 3.2 -5.6 8.8
UAE 1.2 34 23 —6.1 2.3 -84 10.7

Source: Authors’ calculations using the IMF databases—April 2022.

| |

UAE BAHRAIN KUWAIT QATAR KSA OMAN

11.9

W Expenditure on education % government expenditure m Expenditure on education % GDP

Figure 7. Public spending on education in the GCC countries (2020). Source: Arab Monetary Fund, 2020 and the World
Bank databases.

The results of the analysis of the growth of TFP in the GCC countries during the period 1990-2017
and during the pandemic show that it was generally unsatisfactory and did not reach the required level.
Even the gains achieved by the development performance in recent years have been disappointing in
terms of TFP. The high economic growth achieved in the GCC is historically due to the accumulation of
production factors rather than productivity improvement. Most of these countries witnessed negative
rates of growth in TFP, especially if compared with some oil-producing countries in the world during
the two periods (2000-2007) and (2010-2017), such as Mexico, Kazakhstan, or Malaysia, which reached
an average percentage of (.03, 7.7, 1.0) respectively in these countries during the first period and aver-
ages of (0.0, 2.4, —0.1) respectively during the last period. When the GCC is generally compared with the
global average during the two periods, which reached positive percentages of (1.0, 0.1) respectively (The
Conference Board Databases, 2020).

The negative growth in TFP in the results of the current study can be explained in terms of restric-
tions on absorptive capacity and weakness in the quality of public spending, which limits the impact of
investment on growth. Moreover, the high expansion of the public sector, which, thanks to the rise in
oil revenues during that period, paved the way for disguised unemployment for national employees.

In this context, this study concluded that the role of TFP in the GCC countries in achieving growth is
weak compared to other countries, while labor contributes to a greater extent due to the availability of
cheap foreign workers. This result reflects preferential policies for employing low-wage foreign workers
in the private sector (in exchange for high wages for citizens working in the public sector). When analyz-
ing the contribution of the various components of productivity to economic growth, it becomes clear
that there is a negative contribution to TFP in most GCC countries, and even the positive growth in this
variable that appeared in some countries such as Bahrain and the United Arab Emirates in the last dec-
ade of the last century has declined and become negative in recent times. On the other hand, the
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contribution of capital investments increased in most of these countries during the period 2010-2017
compared to the period 1995-2005. Similarly, the contribution of labor increased in most GCC countries,
especially in Oman and Bahrain, during the study period 1990-2017.

Although the rise/fall in economic growth rates in the GCC countries coincided with the rise/fall in
global oil prices, it is clear that capital and labor have, on average, been the main drivers of economic
growth in the region since 1990, regardless of whether oil prices were high or low. In contrast, in non-
Gulf oil exporting countries, TFP is considered one of the most important factors driving economic
growth, and employment is one of the weakest. However, the performance of growth and its drivers
was better in most GCC countries when oil prices rose because this rise led to a favorable environment
that encourages public and private investments as well as raises the employment rate, which improves
the contribution of capital and labor to growth. The large contribution of labor, especially during periods
of high growth, reflects the rapid increase in foreign labor in the private sector.

5. Challenges and means for TFP growth in the GCC countries
5.1. Most prominent challenges

It is likely that the TFP will continue to decline shortly, and thus its contribution to economic growth
will decrease if the GCC countries continue to rely on the current economic model or pattern of devel-
opment which demonstrated its limitations, as well as several internal and external economic and social
factors that these countries may face. The most important challenges and risks facing these countries
are manifested in the following:

e Instability of oil prices
e Geopolitical instability
e High population growth rates and increased pressure on the labor market

5.2. Ways to develop productivity in the GCC countries

Considering these risks and challenges, as well as structural imbalances and bottlenecks in the economies
of the GCC states, at the level of economic structure, public finances, population, and foreign labor,
enhancement of TFP is of great importance for their economic growth, and improving it represents one of
the most important challenges facing sustainable economic and social development. Achieving this goal
requires an accurate diagnosis of the obstacles to productivity development and identifying the necessary
policies to improve its performance. It requires developing efficient allocation of production factors, adopt-
ing technology and innovation, improving the quality of infrastructure, investing in human capital, and
developing the institutional framework. In addition to accelerating the transition towards an economic
model that works to limit excessive growth of the public sector and stimulate the private sector, review
employment policies, encourage economic diversification, direct investment towards productive sectors
with high added value, and become more open to competition and foreign direct investment.

In general, raising the level of productivity in the GCC countries requires a set of reforms, the most
important of which include:

5.2.1. Review the role of the state in economic activities

The importance of reducing the dominance of the public sector and granting the private sector a
greater role and broader scope in managing the economy is evident, in order to enable it to play the
role assigned to it in the best way.

5.2.2. Improving labor market conditions and employment policies in the private sector

Regulatory laws are still very restrictive, which negatively affects the flexibility of these markets. In this
context, an executive opinion survey of businessmen, conducted by the World Economic Forum, ranked
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these laws first among the other factors most hindering investment in most Gulf countries (World
Economic Forum, 2017a, b). In addition, the mismatch between available skills and labor market require-
ments and the possibility of obtaining cheap foreign labor, on the one hand, and the ‘culture of shame’
and the attractiveness of employment in the high-wage public sector for GCC nationals, on the other
hand, led to the reluctance of most citizens of Gulf countries to work in the private sector, especially in
some low-skilled professions.

5.2.3. Raising the level of education, training, and scientific research

Despite the availability of financial resources, public spending on education in general is still low in
some GCC countries, as it does not exceed 9% of total public expenditure, as shown in Figure 7.

As for scientific research and development, despite the efforts made, it is generally noted that there
is weakness and absence of real supportive policies in this field.

5.2.4. Streamlining laws and legislation related to the business environment and foreign
investment

Improving the investment environment requires governments to develop and enforce laws that work to
overcome these obstacles facing the private sector, and aim to amend existing legislation, improve the
legal and regulatory environment, and make the necessary institutional reforms to encourage invest-
ment, especially for the benefit of small and medium enterprises, and improving the services provided.
The most prominent of these procedures are:

e Reducing trade barriers
e Lifting restrictions to attract foreign direct investment

5.2.5. Encouraging economic diversification and directing investment towards productive sectors
with high added value

Given the significant decline in oil prices in recent years and the various other challenges previously
mentioned, it has become necessary, and even urgent, to accelerate the diversification of the economy
in various productive sectors, especially in the manufacturing industry. In addition to reform policies
related to strengthening the institutional framework, stimulating the private sector, and providing a
sound macroeconomic foundation.

6. Conclusion

The present study focuses on TFP performance in the GCC countries for several reasons: the TFP cap-
tures improvements in the ability to produce output without increasing input quantities. It also reflects
better management practices, innovations, quality of policies and institutions, and improvements in pro-
duction processes. It can be used to assess the impact of various policies on economic efficiency and to
allow for more accurate cross-country comparisons of productivity and economic performance. Changes
in TFP can help researchers understand the sources of economic fluctuations and resilience. For instance,
a decline in TFP might indicate structural problems or adverse shocks to technology or efficiency.

The analysis of TFP growth in the GCC countries indicates that it has not reached the desired levels,
in addition to the presence of significant lags compared to some other developing countries. The results
of the analysis of TFP growth in the GCC countries during the period 1990-2017 and during the pan-
demic show that it was generally unsatisfactory and did not reach the required level. The high economic
growth achieved in the GCC is historically due to the accumulation of production factors rather than
TFP improvement.

Decline in TFP in the GCC countries can be attributed to several specific government policies and reg-
ulations that hinder TFP growth, including the following: Oil dependency has led to a lack of diversifica-
tion in the economies of the GCC countries and limited investment in other sectors that could have
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driven TFP improvements. Inflexible labor market policies that favor the employment of nationals over
expatriates have also played a role. These policies, often implemented through nationalization programs
(e.g. Saudization in Saudi Arabia), have led to inefficiencies as the local workforce may lack the necessary
skills and experience compared to expatriates. The dominance of the public sector reduces the incentive
for nationals to work in the private sector, where productivity might be higher. Bureaucratic inefficien-
cies and regulatory constraints in the GCC countries can stifle business operations and innovation, and
hinder productivity growth. Education and training systems have not always aligned well with the needs
of the labor market, resulting in a lack of the skills required to improve productivity. Low investment in
research and development in the GCC prevents crucial TFP growth. Government subsidies, particularly in
the energy and utility sectors, can lead to inefficiencies by distorting market prices and restricting the
adoption of new technologies that could improve productivity. The business environment is hampered
with challenges such as access to finance, legal hurdles, and the protection of intellectual property
rights, which can affect the overall productivity of the private sector.

Therefore, promoting the TFP of the GCC countries requires concerted efforts of all stakeholders, gov-
ernment, and private sector, to contribute to providing an appropriate environment and carrying out
several consistent, integrated, and continuous reforms. The goal is to shift from a development model
whose main driving force is oil resources to a productive economy based on technology and innovation,
in which the market economy is one of its pillars and economic diversification is one of its priorities,
which enables us to confront potential negative effects of oil price fluctuations and respond to the pro-
jected high demand for jobs due to demographic growth.

Achieving these economic objectives requires the provision of a good business environment, enhanc-
ing local competition, greater openness to foreign investment, and developing human capital by obtain-
ing high-level education and training. It also requires enhancing the dynamism of the private sector,
which must exist side by side with the public sector to create a more diversified economy with the par-
ticipation of a large number of sectors.

More importantly, it is essential to have a strong political will and a good institutional framework that
works to reduce the role of public administration in the economy and employment, building an econ-
omy based on knowledge and innovation, and working to fight corruption and pursue transparency.
The success of these also depends on educating society about the importance of detachment from the
culture of shame and creating a spirit of citizenship, which will inevitably lead to increased productivity
and contribution to sustainable economic and social development.

Notes

1. Developed by Robert Solow in the 1950s, the Solow Growth Model is one of the foundational frameworks for
understanding economic growth. Economic growth is driven by capital accumulation, labor force growth, and
technological progress (Solow, 1956, 1957). TFP represents technological progress. It introduces the concept of
TFP as the residual factor of growth that cannot be explained by increases in labor and capital inputs alone.
Solow emphasized that long-term economic growth depends more on technological progress (TFP) than on
capital accumulation.

2. Initiated by Joseph Schumpeter and later formalized by Philippe Aghion and Peter Howitt in the 1990s.
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