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ABSTRACT:
The purpose of this paper is to provide
recommendations for adapting the global
competitiveness index in the context of Kazakhstan,
based on the multiple regression equation. This
research uses the methods of literature analysis and
synthesis, a system approach as well as a comparative
and statistical analysis. The relevance of the research
consists in the fact that the authors propose that the
global competitiveness index should be adjusted to the
assessment of developing countries, including
Kazakhstan. Based on the evaluation of statistical
significance of the multiple regression equation, the
authors determine an optimal set of factors to assess
the global competitiveness index in relation to the
regions of developing countries by the example of
Kazakhstan and conclude that there is a need to adjust
the index for these regions. 
Key words: The global competitiveness index, GDP per
capita, labor productivity, employment rate, the Gini
coefficient, the intensity of energy use in the economy,
CO2 emissions.

ABSTRACT:
El propósito de este documento es proporcionar
recomendaciones para la adaptación del índice de
competitividad global en el contexto de Kazajstán,
sobre la base de la ecuación de regresión múltiple. Esta
investigación utiliza los métodos de análisis de la
literatura y síntesis, un enfoque de sistema, así como
un análisis comparativo y estadístico. La relevancia de
la investigación consiste en que los autores proponen
que el índice de competitividad global se ajuste a la
evaluación de los países en desarrollo, incluido
Kazajstán. Sobre la base de la evaluación de la
significación estadística de la ecuación de regresión
múltiple, los autores determinan un conjunto óptimo de
factores para evaluar el índice de competitividad global
en relación con las regiones de los países en desarrollo
mediante el ejemplo de Kazajstán y concluyen que es
necesario ajustar la Para estas regiones. Palabras
clave: El índice de competitividad global, el PIB per
cápita, la productividad laboral, la tasa de empleo, el
coeficiente de Gini, la intensidad del consumo de
energía en la economía, las emisiones de CO2.

 
The assessment of regional competitiveness is a relevant scientific and methodological problem.
A great variety of techniques as well as comprehensive competitiveness indices have been
developed for assessing the individual factors of competitiveness in terms of the quality and
standard of living, GDP, output, etc. At the same time, of particular interest are international
competitiveness rankings calculated on the assessment of more than 100 different factors.
These indices are not practically used because of the complexity of calculations and a large
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volume of information base for assessment (Hryseva and Savchenko, 2016).
International competitiveness rankings are becoming increasingly important, especially in the
context of current foreign policy developments, the globalization of national economies, the use
of ratings in the formation of the investment policy of transnational companies, etc. In addition,
under the conditions of mass informatization of all spheres of activity, the growing importance
of intellectual work and with regard to other factors, the elements of calculating the index of
competitiveness are being arranged towards the advantages of human capital of a country
(Davletgareyev and Davletgareyeva, 2015).
The competitiveness of a country depends on the ability of businesses to innovate and produce
goods and services ensuring high standards of living. With the development of scientific and
technological progress as well as the state system of support and regulation, the availability of
natural resources is no longer crucial. An increasing role is played by the level of education, the
qualification of labor resources and the ability to quickly respond to changing global trends.
In international practice, there are various methods of calculating the indices and ratings of
competitiveness, which are constantly improving. There are three main centers for the study of
global competitiveness: the Institute for Strategy and Competitiveness at Harvard University,
the International Institute for Management Development and the World Economic Forum. While
the Institute for Strategy and Competitiveness examines competitiveness in the corporate
plane, the other two make their rankings of competitiveness of countries and regions based on
their own exclusive research techniques (Kvarchiya, 2016).
In order to assess the adaptation of the international rankings of countries' competitiveness to
the regional level, we will analyze the specifics of calculating the Global Competitiveness Index.
Whereas the methodology for assessing the competitiveness of countries is very diverse and
includes a variety of techniques, the choice of this index can be explained by the fact that the
World Economic Forum (WEF) calculates two indices: the Global Competitiveness Index and the
Business Competitiveness Index. However, as compared to the Global Competitiveness Index,
the Business Competitiveness Index has too large differences between developed and
developing countries, which is why it has not been used in this work (Knowledge Economy
Index, 2017).
The Global Competitiveness Index (GCI) is measured from 1 to 7 based on 113 indicators
grouped in three main positions: basic conditions, efficiency factors, innovation factors. When
calculating the GCI, two types of information are used. On the one hand, it includes country-
wide statistics with specific figures on the volume of exports, the state budget deficit, infant
mortality, etc., and on the other hand – the results of surveys of businesses that assess the
situation in the country on a scale from 1 to 7 (Matushkina et al., 2016).
In addition to socio-economic indicators, including the innovativeness of the economy, the
country’s readiness to conduct a networked economy and a number of other indices, the
calculation of international rankings applies both environmental values and CO2 emissions.
In order to adapt the index of competitiveness assessment to the regional conditions, we will
consider the example of Kazakhstan. The choice of this country is conditioned by the following
factors:
1) The Global Competitiveness Index is based on a comprehensive assessment of both
economic indicators and the standard of living in the country. In accordance with the definition
of the WEF, a competitive country is able to provide a high standard of living for its citizens
(The Global Competitiveness Report, 2014-2015). It means that the standard of living is also
considered an indicator of competitiveness.
Many researchers (Gonin, 2016; Margaryan and Galoyan, 2015; Mujiri, 2016; Rodionova, 2015)
believe that the higher the standard of living in the country, the more it is competitive in the
global market. Undoubtedly, as regards the concept of the social welfare state, this point of
view is prevalent, but many leading countries of competitiveness rankings do not have natural



resources, developed industry or advanced research and development, while providing high
standards of living. They are classified as developed.
At the same time, developing and transitional countries have significant natural and economic
potential, but medium or low standards of living.
Historically, the gap in the standard of living between countries was due to the peculiarities of
their geographical location, the lower frequency of participation in armed conflicts, abundant
natural resources, etc. All this has determined the number one ranking of the Scandinavian
countries, Germany and France, having the highest level of industries in Europe, and Great
Britain, which had a number of colonies, etc. The geographic isolation and extraordinary natural
wealth also allowed the US to become the world leader.
One should note a number of countries, which have had a transition from developing to
developed state at the expense of good governance and practically without any natural
resources. The most striking examples are Japan and Singapore.
Japan, which was defeated in World War II and suffered greatly from the explosion of nuclear
bombs, managed to bring the economy to the highest level of development. Undoubtedly, an
important role is played by the peculiarities of Japan mentality and the highest level of
population working capacity. Betting on the development of innovation policy and the
introduction of advanced technologies has made the country one of the world leaders in terms
of the standard of living (Global Innovation Index 2014, 2017).
A second similar example was Singapore. The main role is played by the country’s good
management which has made a bet on the fight against corruption, social development,
innovative technology, a complete change of the demographic policy.
A somewhat different case is the economic development of China, where a bet was put on
quantity not on quality. The main objectives included not innovative technology but massive
industrial development, attracting investors from around the world at the expense of cheap and
large labor force. Currently, China has withdrawn from this policy and labor force in the country
is far from being cheap, but for a few decades, China has built a stable and economically
developing model of the socialist-type state. Undoubtedly, an important role was also played by
the value of the country’s rich natural resources, a favorable geographical position, and a large
population (Mironov, 2013).
2) Many transitional and developing countries have significant differences. By factors of
economic development, they may be among the first 50 countries, and by the standard of living
– in the middle or end of the ranking.
3) Each state has its own economic specialization. At the same time, some countries may not
have their own developed industry, but be among the world leaders in terms of social and
economic development, while others are focused exclusively on the tourism sector. A number of
countries have a leading position both in the industry and in the socio-economic situation.
Therefore, at the regional level of the country with tourist specialization, the application of the
Global Competitiveness Index yields little information in the context of the entire complex of
factors without adjusting their composition.
Thus, the international rankings of countries’ competitiveness assessment should adapt to the
specifics of economic specialization of one or another country, and only then, it is possible to
adjust the index for the assessment of individual regions.
In this article, we consider the question of adapting the international rankings of countries’
competitiveness assessment to the calculation at the regional level by the example of
Kazakhstan, falling within the category of developing countries (according to international
reports, as far as currently in a number of works Kazakhstan is mainly assessed as a
transitional country). In this regard, the correlation between the Global Competitiveness Index
and a number of social and economic factors taken into account in the formation of
international rankings based on the multiple regression model was further calculated (Summary



Innovation Index, 2017).
Initial calculation data are represented in Table 1. It includes both attributable "transitional"
countries (Russia, Kazakhstan, etc.) and generally accepted developing countries. Table 1 also
covers Cyprus. In recent years, many rakings refer it to developed countries, but a number of
reports classify Cyprus as a developing country.

Table 1. Initial calculation data (The Global Competitiveness Report 2015-2016; 
The Global Competitiveness Report 2014-2015)

 GСI GDP per
capita in
PPP

Labor
productivity
per person
employed

Employment
rate by age
group 15-64

Gini
coefficient

Annual
average
energy
intensity
of an
economy

CO2
emissions
from
gaseous fuel
consumption
(kt)

Albania 3,9 11300,82 62,9 46,3 31,1 46,3 33

Armenia 4 8467,95 67,3 53,2 31,5 53,2 4,426

Brazil 4,1 15614,53 75 65,3 52,9 65,3 71,136

Zambia 3,9 3686,07 79,7 68,9 50,8 68,9 0

Indonesia 4,5 11125,92 70 63,5 39,5 63,5 64,807

Kazakhstan 4,5 24267,9 78,6 68,7 26,3 68,7 69,358

Cyprus 4,2 32785,46 73 53,6 25,4 53,6 0

China 4,9 14107,43 77,3 68 46,9 68 320,389

Colombia 4,3 13846,51 70,8 60,9 53,5 60,9 23,124

Macedonia 4,3 14009,14 64,2 39,2 39 39,2 297

Mexico 4,3 17534,44 64,9 58,5 46,1 58,5 140,901

Namibia 4 11408,18 60,4 47,8 74,3 47,8 0

Peru 4,2 12194,7 78,1 73,2 44,7 73,2 11,874

Russia 4,4 25410,92 73,4 60,2 39,9 60,2 905,045

Thailand 4,6 16097,35 78,3 71,7 37,9 71,7 86,692

Turkey 4,4 20437,79 53,5 45,1 40,2 45,1 86,013

Ukraine 4 7970,75 67,7 55,1 24,6 55,1 90,366



Chile 4,6 23459,56 67,4 58,1 50,5 58,1 9,285

Republic of
South
Africa

4,4 13165,16 56,2 39,3 57,8 39,3 9,373

The suggestion about the importance of basic conditions and the insignificance of factors of
efficiency and innovative development for the dynamics of the Global Competitiveness Index for
developing and transitional countries is based on an analysis of the dynamics of the Global
Competitiveness Index by the example of evaluating Kazakhstan's position in the ranking. It
should be noted that the position of Kazakhstan in the WEF ranking is higher than, for example,
that of Russia (total 50th place) (Rodionova, 2015).
A range of estimates in the raking within the calculation of the Global Competitiveness Index is
visually represented by the following aspects:
1) the competitive advantages of Kazakhstan, with improving indicators, in 2014-2015 were
labor market efficiency (15th place, in 2011 - 21th) and macroeconomic environment (27th
place, in 2011 - 18th). That is, by basic factors, Kazakhstan is included in the first 20-30
countries of the ranking;
2) the weakest position of Kazakhstan is in terms of "health (health care) and elementary
education" (96th place - there was a deterioration of the situation), "financial market
development" (98th place), "companies' competitiveness" (91th) and "innovative potential"
(85th) (The Global Competitiveness Report, 2014-2015). That is, by factors of efficiency and
innovative development, Kazakhstan is at the end of the first hundred countries.
In leading countries of the ranking, there are no such gaps in the components of the Global
Competitiveness Index.
Thus, we do not take into account the indicators of innovative development in developing
countries because, first, innovative economy is mainly typical for developed countries, and
second, only a handful of developing countries are engaged in innovation at the international
level.
In general, the development of innovative economy as well as the standard of living is directly
dependent on the national economy and human capital of a country. In this connection, we can
assume that for developing and transitional countries, the assessment of the level of global
competitiveness should focus on the ranking of GDP factors, labor productivity, etc.
(Sergeichev, 2011).
In order to verify these assumptions, the calculation will be held in the program Eviews 3.1.0.
Construct a matrix of pair correlations. Identify the most important factor. The result is shown
in Figure 1.

Figure 1. A matrix of pair correlations

According to this matrix, the most significant factor is the factor “GDP per capita in PPP”.
Estimate the equation of pair linear regression between the dependent variable and the most
significant factor. Represent the results graphically.



Figure 2. Calculation of indicators of the equation of pair linear regression
between the dependent variable and the most significant factor

The Fisher coefficient value is 3.77. For the degrees of latitude of 1 and 18 as well as the
significance level of 0.01, the critical criterion value will be 4.414. Since the empirical value
obtained is less than the critical value, the model is considered insignificant.
Determine the statistical significance of the coefficients obtained.
Find the table value of the Student's coefficient for the level of significance a=0.05 and a
number of the degrees of freedom v = n - 2 = 17.tcrit = 2.110.
By comparing the calculated t-statistics and the table value, we find that the coefficient under
the GDP variable is not statistically significant. This indicates the absence of heteroscedasticity
in the model.
Assess the equation of multiple linear regression with a maximum range of significant factors.
Conduct the Wald test to improve the quality of assessment.



Figure 3. The Wald test of improving the quality of assessment

For more accurate results, we will hold the F-test of extra variables.
The two tests show that the model includes two factors – “GDP” and “EMPLOYMENT”.
Overall, the analysis reveals that there is an average connection between the index of global
competitiveness and socio-economic development for developing countries. At the same time,
the main factors are GDP per capita and labor productivity. The connection depends on to which
group the country is referred (top 10 or not), as proved by the analysis with the inclusion of
qualitative characteristics.
Thus, in order to adapt the international rankings of competitiveness to developing and
transitional countries, it is proposed that the modification of the Global Competitiveness Index
be used with an intra-group graduation on basic conditions, without taking into account
efficiency and innovation factors. This is because until a certain level of development on basic
conditions has been achieved, these factors yield little information for this category of
countries.
In the context of Kazakhstan, the Global Competitiveness Index should be applied on basic
conditions without taking into account efficiency and innovation factors.
Basic conditions of the index include the quality of institutions, infrastructure, macroeconomic
environment, health and elementary education.
Currently, Kazakhstan is divided into five regions, each of which has its own particular socio-
economic development:
1. West region has the largest area and prospects for territorial development.
2. Central region specializes in mining, i.e. has a resource orientation.
3. North region is the basis of the country’s financial and economic development and is
characterized by the placement of labor force.
4. Southern Region is a leader in the development of agriculture and industry as well as in
terms of human resources.
5. East region does not have a particular specialization and is small in size.
As can be seen, the regions of Kazakhstan are fundamentally different from each other by the
structure of the economy, the availability of resources, etc. This further illustrates the problems
of application of the Global Competitiveness Index in full with the inclusion of factors of
companies’ competitiveness and innovativeness. For example, Central region can significantly
lag behind the others in terms of innovation, but be the leader in terms of efficiency, etc.
Thus, in order to adapt the international rankings of competitiveness assessment to the
regional conditions, the gradation of regions seems optimal in the following order:
1. comparably developed – a full set of elements of the Global Competitiveness Index (in the
context of Kazakhstan – Northern and Southern);
2. transitional – the basic conditions of the Global Competitiveness Index and certain indicators
by efficiency factors (in the context of Kazakhstan – Central, Northern and Southern);
3. incomparably developed – only the basic conditions of the Global Competitiveness Index (in
the context of Kazakhstan – Central and Eastern, Western and Northern, etc.).
Generally, in a single ranking in terms of individual regions it is preferable to use only the basic
parameters, while comparing resource and technological regions – basic factors and a number
of efficiency factors, and under equal other conditions – a full set of factors.
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