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Abstract

This study presents several indicators for understanding the structure of
economic activities in terms of concentration and specialization in the Kingdom
of Saudi Arabia. Subsequently, the theoretical description of the different notions
of concentration and specialization relating to geographical or sectors aspect is
applied to understand the equality in the distribution of wages and employment
levels across the country. Thus, the authors have estimated the most important
indexes used in a large part of the academic literature and which are most
representative of concentration and distribution, such as the Gini, Herfindahl,
Theil, Aigiur, and Krugman indexes for the Kingdom of Saudi Arabia during the
year of 2017. The sample used in this study consists of four different kinds of firms
(very small, small, medium, and large) of twelve sectors of activities and the
wages perceived by employees in thirteen administrative areas in the Kingdom
of Saudi Arabia. The data are in the forms of annual reports in the year of 2017
obtained from the General Authority for Statistics of Saudi Arabia. The results
obtained certainly facilitate the comprehension of the type of income distribution
to the active population by sectors and by administrative areas. As for the
implication, this study’s results contribute to enrich statistical data and bring
added-value to the knowledge that eventually leads to understanding
socioeconomic context of the country.
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Introduction

Examining the strength and weakness of the productive system
is a crucial challenge for any national economic policy. It would be
appropriate to consider the risks of a shock to economic activity at the
national or local level, such as a sectoral shock or the cessation of
activity of large companies with high rate of employment. The
concentration and specialization of activities in a given area are
essential elements for the diagnostics of the structure of the productive
structure.

Thus, the objective of this study is to provide a first
approximation of the evolution of concentration in the economy of the
Kingdom of Saudi Arabia. Accordingly, the present study covers the
year of 2017 as a reference and provides a brief analysis of the
dynamics of the sectors and their dispersion by region (area).
Consequently, this study gives the estimations of the indicators of
concentration and specialization based on income and employment of
sectors in Saudi Arabian Kingdom. This study is part of a continuing
research on the subject and contributes through the results to enrich
the statistical data and bring added value to the knowledge which will
eventually lead to understanding the socioeconomic context of the
country in question.

From the above, the concentration signifies a process in which a
considerable part of the productive apparatus is controlled by a
reduced or diversified number of decision-making centers, either
signifying that this process leads to an egalitarian or unequal
distribution structure (Morvan, 1991). On the other part, this index
reveals the evolution of the dynamics of competition (Dembinski et
al., 2019). In terms of inequality, which is estimated by wages, income,
wealth, consumption or employment, the previous authors (Piketty,
2013; Pincon & Pincon-Charlot, 2011; Bourguignon, 2012; Stiglitz,
2012; Solow, 2014; Atkinson, 2016; Deaton, 2016; Navarro, 2016;
Morrisson & Murtin, 2012 ) indicate that the situation is deteriorating.
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However, specialization in academic literature is synonymous with
gaining market through competitiveness and export performance
(Alessandrini & Batuo, 2010; Chiappini, 2011). While Camatte and
Gaulier (2018) distinguish between geographic specialization and
sectoral specialization. On the other hand, Bas et al (2015) mentioned
the combined contribution of country specialization and product
specialization in their analysis.

In the literature, the models explaining specialization come
mainly from trade theory, while those explaining concentration come
from the theory of location. Krugman (2009) explains that it is possible
to link between the three concepts of specialization, concentration, and
agglomeration. Therefore, in collected work, the concepts of
specialization and concentration are complementarily used to explain
how externalities occur in the context of industrial agglomeration
(Zheng & Kuroda, 2013).

Review of Literature
The Specialization

The traditional theories of specialization date back to Smith
(1776) and Ricardo (1817) and further developed by Ohlin (1933). The
theories ensues that a country participates in international trade will
specialize by increasing the production of the product for which it is
relatively advantage and will leave the production for which it is at a
disadvantage. These theories explain trade by factors of supply which
are based on the logic of differences in costs and technological inputs
as an explanatory factor of specialization. Keesing (1966) explains that
specialization is based on the qualifications of the work, but Vernon
(1966) has argued that innovation is a reason for specialization. As an
extension of the product's life-cycle and as regards to Vernon (1966),
Fontagné and Freudenberg (1999) reintroduces the quality as an
element of specialization.

As for the index, which is defined in absolute terms, the concept
of Herfindahl index provides information on the evolution of the
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degree of specialization intrinsic to a country and a respective sector
(Rhoades (1993). In order to specify the nature of specialization (intra-
industry or inter-industry), relative indexes such as the Hoover-Balassa
index, the dissimilarity index, and the Krugman index should be used
(Tudorel et al.,, 2007). It remains retained that international trade
theories defend the specialization in productions for which the country
has comparative advantages and even if they correspond to primary
activities (Lin & Monga, 2014). Conversely, Amiti and Freund (2010)
point out that China has apparently used comparative advantages, but
in reality this country remains specialized in labor-intensive goods.
Within the traditional theories of international trade, liberalization
brings a specialization in comparative advantages (Krishna &
Levchenko, 2013). As for Cadot et al. (2014), they propose a paper
studying the phenomenon of hyper-specialization.

Concerning impoverishing specialization, Gimet et al (2010)
wrote about labor-intensive industries (e.g. textile or assembly
industries), which was characterized by increasing competition and the
mobile nature of production units and that lead industrialists to lower
labor costs while increasing productivity without consideration for
human conditions. This specialization generates a decrease of wage
and a gain which does not allow investing in activities generating
added value. By delocalizing labor-intensive activities, developed
economies are concentrating their resources on research and
development activities, while developing economies will focus their
resources on labor-intensive activities at the detriment of more
complex activities (Gimet et al, 2010).

Elsewhere, in terms of the abundance of natural resources,
Murshed and Serino (2011) reveal that the malediction of these
resources appears only when the country has been unable to diversify
his economy. This specialization constrains growth by inhibiting the
emergence of more dynamic sectors. By the way, exports of electrical
machinery and equipment assumed to be intensely interrelated
between sectors (Sturgeon & Kawakami, 2010). Wang et al. (2014) was
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thought that specialization positively contribute to industrial efficiency
and regional economic performance, such as the growth of incomes,
employment, labor productivity, and new start-ups. Finally, the
authors retain a definition of specialization according Kuroiwa (2012)
that specialization is defined as the distribution of the weight of an
industrial sector in a specific region.

The Concentration

The concentration refers first to the concept of economies of scale
or increasing returns, i.e. there exist gains at the junction of production
in a given space. The second aspect is the fact that there is transaction
costs interpreted in a sense that is generated when operators are not
located in the same place and interact in their economic activities to
exchange goods or ideas. Otherwise, depending on assumptions about
labor mobility between regions and the structure of the economies
under consideration, there can be concentration (Krugman, 1991) or
specialization (Krugman & Venables, 1996).

The Marshall-Arrow-Romer model formalizes the insight that
concentration of an industry facilitates knowledge spillovers between
firms and therefore innovation and growth in that industry (Feldman
et al., 1999). In the same idea, Hu et al. (2015) argue that the
concentration of firms makes possible the sharing of knowledge and
skills through formal and informal interactions between firms or
individuals. Likewise, knowledge sharing may not be limited to
advanced technologies, but may also include management skills and
business knowledge.

Thus, Kopczewska (2017) explains that concentration might be
twofold: sectoral concentration (one sector dominates over others in a
given region) and geographical concentration (one region concentrates
most of the employment in a given sector). Kopczewska (2017) added
that the agglomeration is the spatial density of location of single firms
inside one region (and possibly one sector). Specialization is the
outcome of concentration and agglomeration and is interpreted in
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terms of both these measures. Longhi et al. (2014) interpret spatial or
sectoral concentration through the relocation of companies or labor
from one region to another. They add that another factor is able to
trigger the process of concentration that should be the creation of the
single market and its completion through the introduction of the Euro.
Furthermore, Ke (2010) estimates the effect of the spatial concentration
of industrial production on labor productivity. He used the data of
Chinese cities and observed that the agglomeration caused higher
productivity in large industrial and also in neighboring cities.

Combes et al. (2012) note the economic benefits of concentration
and report that urban areas tend to be characterized by significantly
higher growth rates, higher labor productivity, and higher wages than
rural areas. The study of Martin et al. (2011) gives illustrations of the
effect of concentration on productivity. From another point of view,
Dijkstra (2013) reports that the majority of empirical research supports
the positive effect of concentration on economic growth, such of these
studies tend to analyze cities as single entities disconnected from the
national production system. From another corner, Andersoon and Loof
(2011) argue that agglomeration economies provide economic reasons
for the clustering of economic activities as well as the tendency for the
geographical concentration of companies to persist over time.

Research Method
Sample Selection and Data Sources

The present research focused on the descriptive methodology to
study, describe, and analyze the obtained results. The sample used in
this study concerns employment in 4 different kinds of firms (very
small, small, medium, and large firms) for 12 sectors of activity and the
wages perceived by employees in 13 administrative areas of the
Kingdom of Saudi Arabia. It was classified by gender (male and
female) as well as the wages distributed to employees for 11 age groups
(from 15 years old to over 65 years old with a difference of 5 years for
each group). All these data cover the year 2017.
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The data in this study were obtained from annual reports for this
period derived from General Authority for Statistics of Kingdom of
Saudi Arabia. The choice of this period is justified by the availability of
the information required, which is in accordance with all the studies
and reports provided by the statistical authorities of the Kingdom.
Moreover, these statistics are the most recent data available during that
period of study.

Index Measurements of Concentration and Specialization

Between specialization and concentration, the authors join with
what have been argued by Otsuka and Goto (2015) that the firms in
the clustering zone are more innovative and productive, and the
development of clustering, whether specialization or concentration,
has a positive effect on productive efficiency at the firm level. So, this
study looks at the principle indexes of concentration and
specialization which are summarized in the table below:

Table 1. Summary of Empirical Literature on the Calculation of Indices
for Specialization and Concentration Measurement

Authors  Characteristics Formulas

Concentration Lorenz Graph of income 5= péfi 'éd_if_h?r_?
(1905) distribution Eln f ‘% /
curve g 50 1
HE e
et
Theil Index of r=1 Z (&) In (&)
(1967) inequality nZiu\y y
1
measurement xi = Each individual's
based on the participation of total
entropy of income
Shannon (1948) n = total number of
individuals

yi = Income of
individual i

¥ = average personal
income
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Authors  Characteristics Formulas
Herfinda Index obtained oo Z’“: .2
hl by Nutter (1968) =
(Rhoades where S; is the market
(1993) share of company i and n
is the number of
companies.
H—1/
i L 1m) : ")
1—1/n
Gini Index obtained a1
(1910) by Brownls G=1- g(xkﬂ = X ) (Yien + Yk}
(1994) formula where X is the
cumulative share of the
population, and Y is the
cumulative share of
income.
Specialization Aiginger = The weight of a X’;
(1999) sector i in the S = / ¥ X;
total economic YT xi
activity of a XX;
region specific j.
Krugman ke = k_ &t
(199%) 5' is the K' Ei | Si § |

proportion  of
employment in
sector i of
administrative

area k
=t
is the

proportion of
employment in
sector i of the
reference group
(the country)
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Results
Concentration Measurements
The Curve of Lorenz

The Lorenz curve is an instrument that describes the distribution
of a variable evenly distributed with other variables (several
individuals). It compares, on the abscissa, the distribution of
cumulative individuals (sectors or regions) with the distribution, on
the ordinate, of a variable of interest (wages) in the Kingdom of Saudi
Arabia.

Graph 1. The Curve of Lorenz of Distribution Wages by Sector in Saudi
Arabia (2017)
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Cumulative number of sectors

For the different sectors represented in the curve, 30% of
employees in the smallest strata cover a total of 10 sectors, i.e. 83% of
the entire economic sector. The last 70% of the wages are concentrated
alone in the trade and food sector and the industry sector.
Consequently, the situation for both sectors (industry and trade)
should be monitored by the Commercial Registry Centre with regards
to the creation and deregistration of enterprises.

In order to observe and analyze the distribution of wages in
Saudi Arabia by firms, the authors plot the Lorenz curve (see graph 2)
which shows the most dynamic areas.
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Graph 2. The Curve of Lorenz of Distribution Wages by region
In Saudi Arabia (2017)
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The authors note that it appears from this curve that employees
in 10 out of 13 areas receive 10% of all wages paid. This situation is
justified by the presence of 21.06% of employees in these 10 areas.
Consequently, employment and salaries paid are concentrated on
Eastern region, Makkah and Riyadh. The last two regions divide the
40% of the wages paid.

Graph 3. The Distribution Wages by Gender and Region
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The Lorenz curve above (see graph 3) gives an overview on the
distribution of employees (income) according to the different areas for
employees by gender (male and female).

A situation that remains the same in all three areas (North-bord,
Al-Baha, and Al-Jouf), as a result of the population level of
employment, will receive only 3 and 4% of the wages paid by the
economic sectors for male and female employees respectively. The
situation is improving for female workers compared to male workers
in the regions of Jazza, Tabuk, Aseer, Al-Qassim, and in Al Madinah.
The wages received by women are double those of men. In Eastern
region, the wage situation is the same for men and women. For the rest
of the areas, employees in Makkah and Riyadh receive 40% of the
wages. These two cities have the following characteristics, one is the
capital of the Kingdom of Saudi Arabia and the other is a Saint city, a
destination for more than a billion Muslims.

Graph 4. The Curve of Lorenz of Distribution Wages by Age Group
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By other way, the Lorenz curve above (graph 4) is constructed to
measure the distribution of employees according to the different age
groups. The age groups made up of the following fringes: the under 20
years (15-19 and 20-24) and 55+ (55-59, 60-64 and 65+) receive 11% of
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the wages paid by the economic sectors. The rest of the age groups
receive an almost equitable distribution of wages.

The Gini Index

The Gini Index (Gini, 1910) is used to summarize the information
from the Lorenz curve. It is recognized that the Gini coefficient is
between 0 and 1. When Gini is equal to zero, that represents a perfect
equality (everyone has the same resources) and in the opposite, if Gini
is equal to 100, it represents perfect inequality (resources are
monopolized by a single category). According to the calculation used
the formula in table 1 above, we obtain: (1) the Gini index of wage
distribution by sector = 0.4056, (2) the Gini index of the distribution of
wages by age group = 0,01, (3) the Gini index of wage distribution by
region (total) = 0.5598, (4) the Gini index of the distribution of wages
by region (male employees) = 0.5693, and (5) the Gini index of the
distribution of wages by region (female employees) = 0.3578.

We deduce that, in terms of the sectoral distribution of wages, the
Gini index measures 40.56, a level that can be classified between the
European and US levels, in terms of the distribution of wealth. With
regard to the distribution of wages by region, for the overall case of
employees (men and women) or only employees (men), the index
varies between 55.98 and 56.93, similar to Brazil, but much better than
those attributed to the Latin American region and the world average.
Therefore, this index represents an appreciable level. As regards to
women employees, the distribution as measured by the Gini index is
equivalent to 35.78, a level that is comparable to the European Union
countries, including France.

The Herfindahl Index

Various measures of diversification have been proposed in
academic works. The most widely used category whether for studies
in industrial economics or regional economic (Attaran & Zwick, 1987)
is based on the calculation of Herfindahl-Hirschmann concentration
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index (HHI). The HHI index can be interpreted as the equivalent
number of firms of equal size that would share the employment
equally. The current guidelines suggest that a market with HHI less
than 1500 is not concentrated while an HHI of greater than 2.500 is
highly concentrated.

Thus, as a formula in table 1 above on the data from General
Authority Statistics of Saudi Arabia, and after calculating the
percentage share of employment for each sector, Herfindahl-
Hirschmann index concentration is as follows:

IHH][by sector for 2017] = 1957

The formula shows a value ranging between 1000 and 2000. It indicates
that employment is not highly concentrated in one economic sector
compared to other sectors. Nevertheless, a predominance of the sector
(Trade, Accommodation, and Food) over overall employment, the
regulator (legislation and regulations currently applicable on trade,
taxation, immigration, and vocational training) must ensure that a
more favorable business environment is provided for this employment
sector, particularly for enterprises employing between 1 and 5.
Moreover, using the same estimation method, the HHI[index by age
group] is equal to:
IHHby age group in 2017 = 1411

It is a value ranging between 1000 and 2000 which indicates that
employment is low concentrated in one age group in comparison to
other groups. Furthermore, using the same estimation method, the
HHI[employment index for the areas] is as follows:

IHH][by region in 2017]= 2323

Three regions (area) are the most job-seeking regions and these
concerns Eastern Region with 19.63% followed by Makkah with
22.04% and Riyadh with 37.27%. Thus, the Herfindahl-Hirschmann
index by area IHH[by region in 2017]= 2323 denotes a concentration of
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employment in the capital Riyadh. In conclusion, as seen from the
parameter chosen (sector, area or age of group), there is no distinction
between a borderline case and a deregulation of concentration (all
employees working) in a sector or area or age group haven’t a
dominance that presents a risk concentration.

From the formula above, Herfindahl-Hirschmann normalized
concentration index of sector, area, and age parameters is calculated
and results in several values: (1) IHH[normalized by sector]= (1956 -
1/12) / (1 -1/12) = 2135, (2) IHH[normalized by area]= (2323 - 1/13) /
(1 -1/13) = 2517, and (3) IHH[normalized by age group]= (1411 - 1/11)
/ (1 -1/11) = 1552. As a deduction to these calculations, the sector-
standardized Herfindahl index is the only one that lagged above 2000
and is joined to the same analysis attributed to the regions. The table
below shows the analysis according to Herfindahl-Hirschmann Index
and Herfindahl-Hirschmann Normalized Index.

Table 2. Analysis of Herfindahl-Hirschmann Index and Herfindahl-
Hirschmann Normalized Index
1000 <IHH < 2000 <IHH <

Designations IHH <1000 2000 10000 IHH= 10000
Sector 1956.78 /
IHH Region / 2323.26
by  Age 1411.05 /
Group
Sector / 2134.57 /
IHH" Region / 2516.78
by Age
Group 1552.06 /
. No Low Consequent Concentration
Conclusion

concentration concentration Concentration Maximum

The Entrophy Index
The general entropy index in table 1 is subdivided into two

elements expressed according to the following formulas: T=T+T,
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or T = Tinera ¥ Tinter (intra-group entropy measuring inequalities
within each group and inter-group entropy measuring inequalities

between different groups).
— T — i
Tiﬂ-h‘u = Ti = E]V] Eizijln(ziini} and Tinter = T2 = Ejvjln{Tj}

with:

vj = participation of group j in total income

z;j = participation of individual i in the income of group j
n; = number of individuals in group j

n = total number of individuals.

T by region = 1.2770 which results of T1=1.02109 + T>= 0.25597,

Index of Theil reveals that inequality between the two groups (male
and female) of wage is more important in total inequality than
inequality between regions.

Specialization Measurements

The specialization of the production or employment of an area in
relation to the country is understood by comparing the sectoral
structure of production or employment of area with the sectoral
structure of production of the country, and by using the production or
employment of the country as a reference element (Vermaut, 2003). The
specialization indexes (Aiginger, 1999) which is mentioned in table 1
represent the expression of the ratio of the weight of sectors (i) in the
total economic activity of a specific employment area (j) in relation to
the relative weight of the same activity at national level. It is obtained
from the following simplified report:

Specialization index S;j = (Sector employments in the territory Xj)
/ (Total employment in the territory Xj)

The results of sectoral specialization measure the ratio between
the sectoral structure of the employment area under study and that of
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the entire Kingdom of Saudi Arabia. The authors define three classes:
over-representation (specialization index >1.25), in the average
(between 0.75 and 1.25), and under-representation <0.75. The following
graph is derived after the calculations according to the above formula
in table 1.

ord.

= Other service
activities

= Agriculture,
forestry and
fishin
=== E|ectricity, gas and
Tabuk Water

= Mining and
quarrying

Riyadh AL - Jouf

Makkah

Hail .
== Transportation

and

Madina communication
=== QOther collective

and social services

Figure 1. Specialization of Activities by Administrative Area

Krugman Specialization Index

The Krugman index is therefore the sum of the differences in
absolute value between the industrial structure of the area and that of
the rest of the reference territory defined according to the formula in
the table 1. For our case study, the economic activities or industrial
sector (structure) is measured across its employment base. It measures
the absolute distance between the relative importance of a sector and
then adds all sectors together to generate an index.

The Krugman index will be equal to zero (K; = 0), so, the area in
terms of employment is perfectly similar to the rest of the territory
(country); the area has no specialization because it perfectly reflects the
structure of the territory. However, if the area is entirely specialized in
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activities, the Krugman index will be equal to 100% and the authors
said a perfectly specific area. If the value of this index is comprised
between 0% and 20%, the areas which correspond are relatively
specialized. Finally, if the value of Krugman index is between 20% and
100%, the authors can affirm that the areas associated to this value are
very specialized.

Thus, the estimates of the Krugman specialization indexes for
each zone according to the formula presented in table 1, whose values
range from 0.46% to 60.75%, are illustrated in the following figure.

Construction

Trade

Financial and insurance...
Manufacturing

Other collective and social... = 60,00%-
Transportation and... 5
Mining and quarrying 80,00%
Electricity, g?s and Water 40,00%-
Agriculture, forestry and...
Other service activities 60,00%
W 20,00%-
40,00%
m 0,00%-
20,00%

Figure 2. Specialization of the Administrative Areas of the Kingdom of
Saudi Arabia According to the Krugman index

From the figure, the authors observe that the majority of the
administrative areas shown in blue have a Krugman index less than
20%, which indicates that these territories are not very specialized, with
the exception of Eastern Provence, which is more specialized in the
mining and quarrying sector.
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Discussion

Indeed, in a context of international competitiveness, territories
are the source of many of the diversity. Specialization and
concentration factors determine the success of business creation in
transport, energy, telecommunications, employment areas, and
training. In addition, the era of the knowledge-based economy marked
by the predominance of tertiary activities, innovation and
dematerialization, and the ability to attract and retain foreign direct
investment are several factors that help to cluster and will potentially
result in the local development.

Therefore, the analysis of local determinants (material and
immaterial factors) implies identifying the distinctive characteristics of
territories through the estimation of concentration and specialization
that can contribute to the understanding of the trajectories of
enterprises (creation, disappearance, increase, and foreign direct
investment). This estimation constitutes a warning factor regarding the
trends of the sectors of activity and their impacts on employment, the
distribution of the wealth, and the growth at the level of each
administrative area.

On the theoretical aspect, the authors have been limited to
simplifying the notions of concentration and specialization in order to
estimate them without any ambiguity, whereas these notions have
been discussed largely in the academic literature where researchers
have demonstrated the role, weight, effects, and their importance on
the national economy. For the results obtained and discussed below
about the Kingdom of Saudi Arabia, they lead us to deduce that more
effort is needed to achieve more equitable distribution of wages
between regions and sectors, although the obtained results are
significant and can be compared to some European countries.

For the Herfindhal-Hirshmann index, the result of this study
confirms that there is no monopoly or dominance situation with regard
to the dispersion of firms by group or by sector. It gives a signal of
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greater concentration in given administrative areas. In a view of the
vastness of the territory of the Kingdom of Saudi Arabia and the
extreme natural conditions, the specialty of the geographical economy
is better equipped to develop this aspect. It can be considered as an
effort to enhance the concentration quality of economic activities in
order to distribute equal wages.

Moreover, with regards to Theil's index, it reveals the inequality
between men and women in the wages perceived by firms. It is an
index based on macro-economic aggregates, which can be confirmed
on what scale in the case of a national survey conducted among a
representative sample of firms (micro-economy-oriented study).
Finally, for specialization, the two indexes studied above suggest that
the two administrative areas (Qassim and Eastern Provence) are
specialized.

Conclusion

This study sheds some light on several indicators for
understanding the structure of economic activities in terms of
concentration and specialization in the Kingdom of Saudi Arabia.
Drawing on the data in the forms of annual reports of firms obtained
from General Authority of Statistics of Saudi Arabia in 2017, the results
show that specialization and concentration factors determine the
success of business creation in transportation, energy,
telecommunications, employment areas, research, trainings, and other
economic activities. This study suggests that compelling efforts are
highly needed to achieve more equitable distribution of wages between
regions and sectors in the kingdom of Saudi Arabia, although the
obtained results are significant and can be compared to some European
countries. As same as other previous research, this study acknowledges
a limitation that the sample period used is only limited in the year of
2017. Therefore, further studies that examine similar research area can
conduct an immense project by employing larger samples both in terms
of period and number.
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