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Abstract. The Indonesian government policy in encouraging sustainable economic growth to reduce unemployment, poverty and
inequality is threatened to fail, because economic growth does not reach targets and is not of quality. The purpose of this research is to
explain the four pillars of growth and development namely; human capital, social capital, institutional economics and entrepreneurship as
the main drivers of quality and sustainable economic growth. This research method used primary data on entrepreneurship and SMEs in the
provinces of Central Java and Yogyakarta. The correlational form of recursive model path analysis was used as analytical method. The
research results show the very strong role of human capital as the main key in driving economic growth both directly and indirectly. The
existence of human capital and social capital will further encourage new economic institutions, furthermore new economic institutions will
encourage the competitiveness of productive entrepreneurship and high, quality, and sustainable regional economic growth. The policy
implication is that high, quality, and fundamentally sustainable economic growth must be built on the four main pillars basis namely;
human capital, social capital, institutional and entrepreneurship in order to be more successful in reducing development problems;
unemployment, poverty and income inequality.
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1. Introduction

Indonesia’'s economic growth is largely supported by foreign investment and inappropriate consumption sector,
resulting in low, unqualified and high cost economic growth. In modern economic theory, quality economic
growth is determined by technological factors and the accumulation of human capital as the main determinant in
the industry and the economy as a whole (Prasetyo, 2008; Ganeva, 2010 Acemoglu, 2014). The argument is
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because human capital is able to create efficiency, influenceiveness, creativity, innovation and better productivity.
Over the last few decades much economic research has focused on the accumulation of human resources and their
impact on the economy. Theoretically and empirically, human capital is conclusively believed to be positively
associated with economic growth (Altinok, 2007; Hanushek, 2007; Prasetyo, 2008, 2019; Ganeva, 2010;
Acemoglu, 2012, 2014; Skare, 2015; Ali, 2018; Baltgailis, 2019; Vigliarolo, 2020). That is, theoretically, the
human capital factor has long been believed to be positively associated with quality and sustainable economic
growth. While empirically, this said relationship does not always hold for several reasons (Afzal, 2010; Pelinescu,
2015). Afzal et al. (2010) argue that the relationship between school education and economic growth is negative
in the short term. Meanwhile, Ramos et al. (2009) have explained the negative influences on unemployment can
be explained by the influences of an overpopulation of tertiary education, which does not meet the needs of the
regional labor market. Furthermore, Pilinescu, (2015) found a negative influence from the endowment factor of
human capital on growth and unemployment, especially in agricultural areas. The argument is because some of
the population of highly educated people who live in agricultural areas work elsewhere in areas close to the city.
However, it can be stated that these studies still state that there is a negative relationship between human capital
and economic growth because in general their data is very limited dan using simple measuring dimensions. For
example the human capital factor is only measured by the level of education which is not representative to
measure the dimensions of human capital.

Cohen's research (2007) resulted in a strong and significant positive relationship between human capital and
economic growth. The results of Cohen's research (2007) confirms that the limited and poor human capital
measurement model produces poor results. In addition, the results of Estrin's research (2016) with multilevel
human capital measurement dimensions found that specific entrepreneurial human capital is relatively more
important in commercial entrepreneurship, and general human capital is more important in social
entrepreneurship, while the influence of human capital depends on the rule of law (institutional system) . Estrin
(2016) explains that since the level of information content is low in measuring the human capital dimension of the
education level the previous literature has found that increasing education is not related to economic growth.
Furthermore, the results of Ali's recent empirical research (2018), based on data of 132 countries over 15 years,
have also found that human capital plays a positive role in GDP growth per capita, and is strongly and positively
related to economic growth. The empirical fact is economic opportunities strengthen the influence of human
capital, business and trade growth, domestically and internationally. Ali's research (2018) also found that the
inconclusive results in the previous empirical study of human capital and growth might be due to the bias of the
omitted variables, because the study did not include variables related to social capabilities. Thus, the urgency of
this research result article tends to be more supportive of a positive and significant link between human capital
and economic growth both theoretically and empirically.

The objective of the unemployment, poverty and inequality of income distribution reduction policy strategy is
difficult to achieve without quality, high and sustainable economic growth driven by the capacity of smart,
skilled, knowledgeable, inclusive, creative, innovative, productive and adaptive human capital (Prasetyo, 2008;
2019; Cadil, 2014). At present, the empirical fact is that many economic opportunities require human capital, and
subsequently human capital further strengthens economic growth and competitiveness and social welfare
(Prasetyo, 2019). The role of human capital is an important and significant key factor in promoting quality
economic growth (Cohen, 2007; Estrin, 2016; Ali, 2018; Prasetyo, 2008, 2019). The novelty of the purpose of this
article is to describe the important role of human capital in creating new economic institutions, which in turn
encourage entrepreneurial competitiveness and quality economic growth in a sustainable manner. This research
article uses fundamental micro empirical data. Novelty of the dimensions of fundamental micro empirical data for
the human capital variables in this article are measured more comprehensively through the ratio dimension of
education level, skill, experience, level of productivity, and level of maturity (Prasetyo, 2017, 2019). If the
Government of Indonesia’s policy strategy in encouraging economic growth to reduce unemployment, poverty
and inequality is only driven by foreign investment and consumption levels, without paying more attention to the
potential accumulation of human capital capacity, then the policy strategy will never succeed, and will clearly fail
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again (Prasetyo, 2011, 2019). High-quality, modern and sustainable economic growth must be created by quality
factors and human capital capacities that are accommodating and driven by an entrepreneurial culture (Prasetyo,
2008, 2011, 2019), since there is no significant economic growth in any country without adequate human resource
development (Sankay, 2010).

In addition, the results of Doran's research (2018) using macro data from the GEM (Global Entrepreneurship
Monitor) show that entrepreneurial attitudes are found to stimulate GDP per capita in high-income countries only,
while entrepreneurial activities are found to have negative influences on the middle and low income economy.
Meanwhile, (Baudreaux, 2019) still using data from the GEM that measures entrepreneurship and institutions
with the EFC (Entrepreneurial Framework Conditions) found that entrepreneurship only encourages economic
growth in developed countries, but not in developing countries. Boudreaux, (2019) also found that the country's
institutional environment also only contributed to economic growth in more developed countries, but not in
developing countries. The results of the research (Doran, 2018; Baudreaux, 2019) actually become important
arguments for the growing urgency of the article that the authors propose and future research as well. Doran
(2018) also realized that different aspects of entrepreneurship were found to affect growth differently, but the
micro data in GEM was not available. Doran (2018) recommends the need for further development of GEM data,
at the regional level, to facilitate regional entrepreneurship analysis. Research results conducted by Dvoulety,
2018 have also stated that they have failed to prove the impact of entrepreneurship on the HDI (Human
Development Index). Based on the results of the study, (Dvoulety, 2018) has also recommended that there are still
many efforts that need to be made to better understand various forms of entrepreneurial activities in developing
countries, such as its institutional context, and its relation to regional economic development. For the sake of this
article, we try to do dispositions and novelty and the urgency of using micro fundamental empirical survey data
on MSME entrepreneurship households at the regional level of the DIY and Central Java Provinces of Indonesia,
to analyze macroeconomic data, specifically on the variable quality of economic growth in question in this article.

2. Literature review

Theorically and empirically, economic growth is largely determined by a number of investments. Many forms of
investment, whether physical or non-physical, and increasing the capacity of human capital are included in the
type of non-physical investment that requires a long process and economic freedom in order to develop better.
Empirically, the combination of the use of both types of physical and non-physical investment can increase
economic growth, create employment opportunities and reduce poverty, (Seran, 2018). Human capital investment
theory is often based on a number of empirical evidence that "educated and skilled individuals" almost always
have a tendency to produce better than others. It seems that the basic concept of the theory has now been
increasingly developed to be applied in the field of entrepreneurship consistently. According to Davidsson (2003)
in a theoretical perspective, understanding the relationship between social capital exploitation and human capital
is an important area of future research. Davidsson (2003) has recommended advancing our understanding of the
role of social capital, human capital and social relations and newborn entrepreneurial networks and learning the
best ways to facilitate them is an important activity for future entrepreneurial research.

In an economically free society, every individual in the community succeed or fail based on their own individual
efforts and abilities. Meanwhile, free and open community institutions do not discriminate against them (Miller,
2019). The results of Boudreaux's research (2019) have provided suggestive evidence that economic freedom not
only channels individual efforts to productive entrepreneurial activities, but also influences the degree to which
individual socio-cognitive resources tend to be mobilized and lead to entrepreneurship and high economic growth.
Human development and democratic progress are the main keys in economic freedom, (Miller, 2019). Feldmann
(2017) has empirically studied the impact of economic freedom on human capital investment. As a result, there is
a strong correlation between the two and economic freedom increases investment in human capital. Hindle et al.
(2009) have emphasized that the entrepreneurship development process is shaped by human resources. The
capacity of human resources with knowledge, skills, and self-efficiency can lead to entrepreneurial behavior,
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(BarNier, 2012, Marvel, 2016). Meanwhile, the results of Anaduaka's research (2014) and Ogunleye, (2017)
imply that capacity building and quality of human resources are indispensable in achieving sustainable and quality
economic growth in developing countries such as Nigeria, because there is an increase in economic performance
for every increase in resource development human.

Based on the results of recent literature studies it can be learnt that human capital and institutional factors
encourage entrepreneurial opportunities to achieve higher levels of economic growth (Aparicio, 2016; Bjornskov,
2016; Bosma, 2018; Acs, 2018; Chitsaz, 2019). Research results by Aparicio, 2016 found that informal
institutions have a higher impact on entrepreneurial opportunities than formal institutions do. Regarding policy
implications, Aparicio's research results also show that it can be possible to obtain economic growth that
encourages the right institutions to increase entrepreneurial opportunities. The results of Bosma's research (2018)
have examined the extent and how the quality of institutions in encouraging productive entrepreneurship, which
in turn is able to encourage economic growth. Furthermore, the results of Bosma's research (2018) show that a
quality economic growth model can be significantly improved in that direction, taking into account the quality of
institutional and joint entrepreneurial activities. The growth of UMKM entrepreneurship is also increasingly
regarded as the main engine of long-term local economic growth than any large foreign company that previously
existed (Bell, 2013). Acs’ research results (2018) found support for the role of the entrepreneurial ecosystem in
economic growth; where the results of the Acs’ research (2018) shows that NSE (National Systems of
Entrepreneurship) is positively and significantly related to economic growth. Whereas, the results of Bjornskov's
research (2016) have found substantial evidence to support the claim that entrepreneurial activities have positive
long-term economic consequences in terms of wealth, productivity and economic growth.

Meanwhile, the results of Chitsaz's research, (2019) have used two types of human and social capital to study
entrepreneurship; in which to evaluate social capital communicative, structural and cognitive dimensions are used.
Meanwhile, to investigate the human capital focus knowledge, skills and self-efficacy dimensions are used.
According to Chitsaz (2019), entrepreneurship development is a complex, long-term, and comprehensive
procedure with a major role in developing the country's economy. The results of Chitsaz's research (2019) show a
significant influence of the dimensions of human and social capital on entrepreneurial activities. Furthermore,
Ehrlich, (2017) has modeled investments in Entrepreneurial Human Capital (EHC), which are allocated in
commercial and innovative industry knowledge. The results of Ehrlich's research (2017) have specifically found
that human capital drives economic growth. Ehrlich's (2017) research model shows that, institutional factors that
support the free market for goods, ideas and higher educational attainments from employers and workers are able
to increase edogenous economic growth by increasing investment efficiency in the EHC rather than exclusively
on their own.

Furthermore, Vide (2016) has explored State competitiveness and entrepreneurship as drivers of economic
growth. Meanwhile, the results of Boudreaux's research (2019) found three things: (1) entrepreneurship
encourages economic growth, but not in developing countries; (2) the institutional environment of a country as
measured by Entrepreneurial Framework Conditions (EFCs) contributes to economic growth in developed
countries, but not in developing countries; (3) entrepreneurship driven by opportunities encourages economic
growth in developed countries, while entrepreneurship driven by needs impedes economic growth in developing
countries. However, all sources of literature mentioned above are still only partially explaining about the human
capital, social capital, institutional economics and entrepreneurship roles on economic growth. In this article the
empirical disposition and basic theory are combined into an original theoretical basis from R.M. Solow (1956)
and J.A. Schumpeter (Elliott, 2017), as well as examined by the path analysis model approach, so that both the
theoretical basis and the method approach of this article are more comprehensive. In addition, the novelty critical
disposition of this article is that a more representative dimension of measurement is used by utilizing the Gini
ratio index, which is generally the basic concept familiar to the reader. Meanwhile, empirical data sources were
obtained with various disciplinary approaches: socio-economic-cultural and institutional.
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3. Research method

This article is the result of an empirical study that was examined using a descriptive-analytic-quantitative research
method using the correlational form of recursive model path analysis. Main data sources are used as primary data
and secondary data is used as supplementary data. Quantitative data material was obtained by doing field survey
on 125 respondents of entrepreneurial household samples which were taken responsively using simple random
sampling technique. Quantitative and qualitative empirical data material in this article were collected with various
disciplinary approaches, namely economic-sociology, economic-geographical, economic-cultural and institutional
economics. Meanwhile, for interpreting the data obtained, the basic concepts of the approach of economic
freedom of local wisdom which are humanist, and economic-social-cultural, especially; sociology economics,
informal economics, institutional economics, political economics, as well as cultural economics and geographical
gravity economics are preferable to use. In theoretical and methodological concepts, this research method is a
better integration research method, because it is a method of integration of related and broader various disciplines
in socio-economic related fields, as well as integration of the original theoretical approaches to economic growth
in R.M. Solow (1956) and the original theory of economic development of J.A. Schumpeter (Elliott, 2017).

The measurement dimension of all variables in this research is used to measure the modified model dimensions of
the Gini ratio or Gini Index (GI). The argument is that the general basic formula of IG values is simple, useful and
widely known. The formula is as follows:

16x =1— ) f (¥ — ¥i_)
i=1

Where; IGx (the index value of the variable Xn used); fi is the percentage (%) of variable income of the i-class
entrepreneurship household group; Yi is the cumulative percentage (%) of income or expenses in the i-class
entrepreneurship household. Thus, some of the main Xn variables referred to and used in this research article are
measured by Human Capital Index (HCI), Social Capital Index (SCI), Social Entrepreneur Index (SEI),
Intitutional Economic Index (IEI), Entrepreneurship Competitiveness Index (ECI), and Quality Economic Growth
(QEG) dimensions. Furthermore, the final value of the magnitude of the variable is between zero to one,
according to the standard value on the original Gini index mentioned.

After knowing a number of variables that are used in the path analysis model, then it must first be arranged a
structural equation model to find out the value of the path analysis coefficient. The purpose of this path analysis
method is to trace the real role of the main explanatory variables namely human capital and social capital
exogenous variables towards endogenous variables of economic growth quality, both directly and indirectly
through variables of economic institutions and entrepreneurship competitiveness and their total influence.
Meanwhile, the meaning of the form of the structure of the reconciliation system in question is the relationship
and the direction of the path between the exogenous variables to the endogenous variables, so that they are easier
to understand. Meanwhile, the form of the structural path analysis system equation model referred to is arranged
as follows:

Y1=pyiXi+ pviXo+ pyiXs + €1 v (1)
Y2=pvaXet pyaXo+ pva Y1+ € oo 2)
Z =pz X1 + pzXo F pzY2 F g 3)
Z =pzX1 + pz.Xo + pz Y1 F Ch i, (@)

Meanwhile, the path Figure 1 form for the path analysis equation model of the dual path system referred to in the
article of this research is as follows:
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Figure 1. Correlational path analysis model of dual path system

The theoretical basic concept built on the framework of this path analysis model in Figure-1, is an amalgamation
of the two basic concepts of the original theory of modern economic growth of The New Growth Theory R.M.
Solow (1956) and The Theory of Economic Development of Joseph A. Schumpeter (Elliott, 2017). The keywords
of Solow's original theory of economic growth (1956) were mainly explained from the factors of increasing
human capital capacity and internal institutional factors. Whereas, the key factors in Joseph A. Schumpeter's
original theory of economic development (Elliott, 2017) were mainly explained by external institutional and
entrepreneurial factors. Furthermore, the model value of parameter values in the form of path analysis can be
formed and generated from the correlation values and standard regression coefficients, so that the path coefficient
values have a standardized quantity value. Furthermore, based on the path analysis Figure in Figure-1 above, it
can be clearly described the direction and magnitude of the value of the path analysis coefficient, both direct
influence, indirect influence and total influence. Where, the value of the highest total influence of the exogenous
variables on endogenous variables is considered as the most important, dominant, core and strong factor
contributing to quality economic growth.

4. Results

The results of the research from the four structural equation form models of path analysis regression above
(model: 1-4), the complete results can be seen in Table 1. Based on Table-1 it appears that the value of the
standardized coefficients of the regression will be interpreted and examined further in this article. Next, the
standard regression coefficient values in Table-1 together with the partial correlation coefficient values in Table-3
are used to form the path analysis coefficient results in Figure-2 and in Table-4. Meanwhile, the value of the
results of the research in Table-2 is the value reflected from the model used to determine the total strength of the
model. Based on the results in Table-2 it can be seen that the strength of the model proposed in the path analysis
is good and strong. The argument, because based on the coefficients reflected in Table-2, it is known that the R-
multiple value is above 80%, and the average R-square value is greater than 70%, and the R-square adjusted value
is close to the R-square value, then the model is declared good, strong and credible. Then, after the model is
declared good, the results of the research in Table-1 and Table-2 can be employed to build the path analysis model
as referred to in Figure-2 and Table-4. In addition, the results of the regression research in Table-1 and Table-2
are also known to be consistent, and the results of the research in Table-2 and Table-3 are also consistent with the
correlation value, so that the results of this research can be stated consistent and getting better and credible.
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Table 1. Research results from standardized standardized regression coefficients for structural equation path analysis

. - Standardized
Model Unstandardized Coefficients Coefficients | T-statistics | Significance
B Std. Error Beta
(Constant) .180 .023 7.934 .000
1 Human_Capital Index .391 .046 .483 8.516 .000
Social_Capital Index .280 .080 .315 3.492 .001
Social_Entrepreneur Index .164 .073 .195 2.237 .027
(Constant) -131 .033 -3.999 .000
2 Human_Capital Index .215 .068 216 3.180 .002
Sosial_Capital Index .193 .073 176 2.635 .010
Institutional_Economic Index .685 104 .556 6.582 .000
(Constant) .025 .029 877 .382
3 Human_Capital Index 410 .073 .397 5.645 .000
Social_Capital Index 122 077 .108 1.593 114
Entrepreneurship_Competitiveness Index 444 .086 430 5.155 .000
(Constant) -.045 .039 -1.162 .248
4 Human_Capital Index 481 .080 .466 6.029 .000
Sosial_Capital Index .182 .086 .161 2.117 .036
Institutional Economic Index .366 123 .287 2.986 .003
a) Model-1: Dependent Variable: Institutional_Economic Index
b) Model-2: Dependent Variable: Entrepreneurship_Competitiveness Index
c) Model-3: Dependent Variable: Quality Economic_Growth
d) Model-4: Dependent Variable: Quality Economic_Growth

Source: processed primary data

Based on Table 1, the research results from structural equations in Model-1, Model-2 and Model-4, all exogenous
variables that are used have are positive influence on endogenous variables and significant at confidence levels
above 95% or at the level of 5% significance level. That is, the model is theoretically good and acceptable.
Meanwhile, in Model-3 it appears that the exogenous variables of human capital and entrepreneurship still have
positive and significant influence on the 99% confidence level of the endogenous variables of quality economic
growth. Meanwhile, the conditions for exogenous social capital variables in Model-3 appear to have a positive
and not significant influence on quality economic growth. However, if we look back at Model-4, when the social
capital variable is moderated by economic institutional variables, its role remains positive and becomes significant
again towards quality economic growth. This shows the meaning that the role of the quality of community
economic institutions is quite successful and needed in regulating social order entrepreneurial behavior of the
local community to encourage high-quality, sustainable and sustainable economic growth in the region.
Meanwhile, the significance value of constants in Model-3 and Model-4 is not significant, because the research
model in Model-3 and Model-4 is a conditional model (see Table 2).

Table 2. Results of determinant analysis of the path analysis structural model

. Change Statistics .
Adjusted R Std. Error of - Durbin-
Model R R Square quuare the Estimate R Square F dfl df2 Sig. F Watson
Change Change Change
1 .8452 714 .707 .110068 714 100.713 3 121 .000 1.486
2 .8622 743 737 128573 743 116.530 3 121 .000 1.975
3 .8402 .706 .699 142112 .706 96.852 3 121 .000 2.045
4 8162 .666 .658 .151460 .666 80.441 3 121 .000 2.255
Model-1: a. Predictors: (Constant), Human_capital, Social_capital, & Social_entrepreneur b. Dependent Variable: Institutional
Model-2: a. Predictors: (Constant), Human_capital, Social_capital, & Institituonal b. Dependent Variable: Entrepreneurship
Model-3: a. Predictors: (Constant), Human_capital, Social_capital, & Entrepreneurship b. Dependent Variable: Economic_Growth
Model-4: a. Predictors: (Constant), Human_capital, social_capital, & Institituonal b. Dependent Variable: Economic_Growth

Source: processed primary data
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If seen from the correlation values determined by R-muliple in Table-2 and partial correlation in Table 3, the
results of the research appear to be consistent; there is a positive and strong correlation between exogenous
variables and endogenous variables used in this analysis, both determinant and partial. In Table-3, it appears that
there is a positive partial correlation and the strongest is the correlation between the entrepreneurship and the
institution that is equal to 84.10%. The value of the second largest correlation correlates between social capital
and social entrepreneur, which is 83.0%. However, the association of social entrepreneur factors with other
factors is weak and has been detected when during the experimental model, which is known that the influence is
not significant on economic growth, so that the social entrepreneurial variables are not included further in the next
stage of the analysis model selection. Meanwhile, there is a strong partial correlation between institutional factors
with entrepreneurship that can be felt that the two are interrelated to develop; where institutions that occur both
externally and externally will be endeavored to encourage stronger entrepreneurship and vice versa, the
productive entrepreneurship will further strengthen the quality of existing institutions.

Table 3. Value of partial correlation of Karl Pearson product moment matrix

Vaiable Economic Entrepre_n_eurship Institutio_n Hun’_lan Soc_ial Social
Growth Competitiveness Economic Capital Capital Entrepreneur

Economic Growth 1 0.788 0.746 0.759 0.607
Entrepreneurship Competitivness 0.788 1 0.841 0.688 0.713
Institution Economic 0.746 0.841 1 0.733 0.723 0.679
Human Capital 0.759 0.688 0.733 1 0.510 0.460
Social Capital 0.607 0.713 0.723 0.510 1 0.830
Social Entrepreneur 0.679 0.460 0.830 1

Source: processed primary data

Based on the values in Table-1 and Table-3, the path analysis Figure can be constructed as in Figure 2.
Furthermore, based on the values in the Figure-2, it can also produce path analysis coefficient values as shown in
Table-4. In Figure-2, it can be seen that the beginning of the largest arrow indicates the strength of the role of the
exogenous Vvariable against the endogenous variable. Meanwhile, the values of the path analysis coefficient
guantities in Table-4 show the magnitude of the direct influence, indirect influence and the total influence of each
exogenous variable on endogenous variables of high-quality and sustainable economic growth in the regions.

(X1)
Human_Capital -
Index €3
0.542
0,460
0.T06 &
= E (L)
(X3) Y1 Y'2Z) et
Social 0195 ]nstlétutii':nal 0556 Entrepreneurship i Qu “]u}_
Entrepreneur Economic O R AT S e Economic
Index Index Growth
- ~F
H 0.666 %
:
i H
[ H
i in.s7s
1
HE £4
[
(X2)
Social_Capital
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Figure 2. The results of the path analysis coefficient values from the correlational model, form a dual path system
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The values of the results of the path analysis research in Table 4 are the results of research built based on the
results of the research in Table-1, Table-3 and the coefficient values in the form of Figure-2 above. Based on the
value of the path coefficient in Table-4, it can be seen the value of the influence of exogenous variables in total by
87.5%, direct displacement of 51.2% and indirect influence of 36.3% on endogenous variables of economic
growth in the model on the path Figure-2. In Table-4, it appears that the greatest total major influence is obtained
from the human capital variable, which is 32.9%. These results prove the author's statement above, that human
capital is the first and foremost key in promoting quality and sustainable regional economic growth in Indonesia.
The argument, because each arrow in the path of path analysis is the first largest begins from the contribution of
human capital factors both direct influence and total influence is the first largest total. The magnitude of the
influence of total human capital on economic growth is 32.9% which consists of a direct influence of 21.7% and
an indirect influence of 11.2%, and more interesting is a direct influence greater than indirect. Likewise the
entrepreneurial factor is able to provide a second contribution in total to economic growth, which is 26.2%
consisting of a direct influence of 18.5% and an indirect influence of 7.7%, and interestingly the same, its direct
influence on growth greater economy. This empirical fact shows that the factors of human capital and
entrepreneurship are the main determinants in driving quality, high and sustainable economic growth. However,
these two main factors still gain competition from institutional and social capital factors.

Table 4. Result of direct influence, indirect influrnce, and total influence on the quality of economic growth

Vaiable . Direct . _ . IndireF:t iqﬂuence _ Total
influence | Human Capital | Social Capital | Institutional |Entrepreneurship| Sub Total Influence

Human Capital 0.217 0.033 0.036 0.043 0.112 0.329

Social Capital 0.026 0.033 0.014 0.008 0.055 0.081

Institutional 0.084 0.036 0.014 0.069 0.119 0.203

Entrepreneurship 0.185 0.043 0.008 0.069 0.077 0.262

Total 0.512 0.363 0.875

Source: processed primary data

Furthermore, the sequence of the next total influence on economic growth is the third economic institutional
factor of 20.3%; and the fourth or the last factor from social capital, which is 8.1%. Meanwhile, the magnitude of
the influence of institutional factors and social capital factors actually the value of the contribution seems to be
greater indirectly on economic growth than the direct influence. This shows that the facts of the phenomenon of
the results of the above research strengthen the arguments of the two main factors of human capital and
entrepreneurship, so that this fact phenomenon is more interesting to be further discussed in the next sub-topic.

5. Discussion

Based on the results of empirical research in figure-2 and table-4, we have found directly and indirectly, in terms
of microeconomics, with the capacity and quality of human capital possessed, it has shown morale, motivation,
better creativity and innovation, thereby increasing the productivity potential of workers as well as increasing
their and family's income. Furthermore, in terms of macroeconomics, human capital which has the potential for
productivity in all these entrepreneurial businesses has had a positive impact in increasing economic quality
growth. That is, the basic theory of economic growth R.M. Solow, which states that human capital has a positive
impact on economic growth empirically is still proven to be true. Likewise empirically for Schumpeter's theory of
economic development which states that entrepreneurship must have a positive influence in society such as
economic growth is also true. Thus, the results of this empirical research still support the original theory of The
New Growth Theory of R.M. Solow and support the original The Theory of Economic Development of J.A.
Schumpeter. Likewise, through Model-4 it has been proven that the role of existing institutions both from the
internal side (RM Solow) and the external side (JA Schumpeter) has been proven to significantly encourage high
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guality and high economic growth, and has strengthened the human capital and social capital factors in encourage
guality and sustainable economic growth.

A very important and new thing from this article is that both human capital and entrepreneurship have been
empirically proven to have a positive and strong and significant correlation in driving quality economic growth in
Indonesia. Thus, the results of this research do not fully support the results of previous research conducted by
(Afzal, 2010; and Pelinescu, 2015). It is possible that the previous research was conducted in a micro-scale with
very narrow data and measurement dimensions. If human capital is only measured in one rural area and only
based on one dimension of education level with a small sample, human capital does not always have a positive
influence and can even have a negative influence (Prasetyo, 1998). However, the results of this latest empirical
research support research conducted by (Cohen, 2007; Estrin, 2016, Ehrlich, 2017; Ali, 2018; Chitsaz, 2019)
which confirms that human capital and entrepreneurship have a positive and strong influence on a country's
economic growth. Meanwhile, on the other hand, if Indonesia is still included in a middle or low income country,
this research also does not fully support previous research conducted by Doran (2018) and Baudreaux (2019)
which states that entrepreneurship only has positive influence and significant on economic growth for high-
income countries and not on middle and low-income countries. However, it is also realized that we as researchers
cannot provide further and more powerful documentation, because this level of research is empirical research
which is limited to the case of one country in Indonesia and not to compare to high, middle and low income
countries.

In Figure 2 we have also examined the role of human capital in influencing economic institutions and
subsequently these institutions are able to encourage competitiveness of productive entrepreneurship and
encourage economic growth. In addition, we also examined how the quality of institutions in encouraging
productive entrepreneurship competitiveness, which in turn encourages economic growth. The results of our
research have obtained better estimation values about the role of human capital in encouraging the formation of
new institutions. Furthermore, these institutions encourage competitiveness of productive entrepreneurship and
better economic growth. That is, the results of our research support the results of previous research conducted by
Bosma, (2017) even though the facts are slightly different. The research results in this article are in fact explicitly
the same; having considered entrepreneurial channels through institutional quality in influencing economic
growth. The difference is, in this research the importance of the role of human capital both directly and indirectly
and the total role is still large, even though the institutional role of the contribution of human capital to economic
growth has strengthened. In this article, through the entrepreneurial channel research model whose role has been
shown to be reduced to economic growth is merely a factor of social capital.

However, the fact (in Model-4) is the role and function of the correlation of the quality of economic institutions
increasingly able to strengthen the role of human capital and social capital in driving quality and sustainable
economic growth significantly. Meanwhile, in Bosma's research results (2017) the role of human capital has been
proven to be reduced. Thus, it can be reiterated that what is very important in encouraging quality economic
growth, staying high and sustainable in Indonesia is the quality factor and the capacity of human capital as the
first key factor, as well as the quality factor and the capacity of human capital and productive entrepreneurship
competitiveness as the main factors. Meanwhile, the next very important factor in encouraging and maintaining
quality and sustainable economic growth are institutional quality and social capital factors. In other words, there
are four main capacity pillars in promoting quality economic growth to remain high and sustainable in Indonesia,
namely human resources, entrepreneurship, institutional and social capital capacities. Where high quality, remains
high and sustainable economic growth is more driven by factors of human capital and entrepreneurship.
Meanwhile, quality and sustainable economic growth is more encouraged and maintained by institutional quality
factors and social capital.

Thus, all elements of the Indonesian nation must be self-aware and must have a strong joint commitment to
continually strive to build the capacity of human resources to produce quality production outputs and work
productivity potentials that continue to improve and be able to have strong competitiveness. To achieve this
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desire, of course, a new and more credible, new economic institution (NIE) must be needed, and able to encourage
increased economic freedom. Based on the data in Table 5, the real conditions of institutions in Indonesia in terms
of government integrity, investment freedom, and labor freedom are still repressed. That is, cases of corruption
that occurred in Indonesia have had a negative impact especially on government integrity, freedom of investment
and freedom of workers who are increasingly depressed, and institutions that are not qualified. This must be
overcome immediately so that Government spending can be better utilized, precise and well targeted for the
prosperity of all Indonesian people and not for corruption. The results of this research indicate that government
spending that has occurred so far, both directly and through bank credit is not able to encourage entrepreneurial
and MSMEs growth and economic growth. Government spending so far in Indonesia, besides being corrupted a
lot, also only benefits the banking service sector and does not have a positive effect on economic growth,
investment, employment opportunities, as well as industry and MSMEs.

Table 5. Index of world economic freedom index in 2019. Tax Burden

q = 2 =

= S 2 2 £ g g £

” S &2 2 £ S g € B8 £ & 3

e D S = =) S = b = S S o S [ &
= e S S o = > S = fires D = D = (i
€ B = . = - E B E 2 g &£ § & g =
= 5 Bl 2 2 S 5 38 3 3 £ 5 2 g 3B =
f=2] © =) >< = S wv = b =

= 2 Country s £ 2 8 B2 8 & & = 2 g =z &
39 5 Jamaica 886 -05 607 492 450 802 760 800 780 736 826 684 800 500
40 6 Uruguay 686 -06 683 589 692 772 675 699 743 719 729 786 850 300
4 20 Malta 636 01 698 504 503 642 561 945 671 613 782 860 850 600
4 21 Romania 686 -08 667 519 398 897 690 893 631 645 827 860 700 500
4 10 Thailand 683 12 537 459 364 813 858 965 825 639 752 830 550 600
4 22 Cyprus 681 03 731 481 437 749 552 803 769 505 840 860 750 60.0
5 7 Peru 678 -09 561 340 318 806 861 885 678 635 839 864 750 60.0
% 23 Poland 678 -07 623 440 498 749 488 864 654 639 821 860 800 700
47 24 Armenia 611 -10 572 463 386 847 790 530 783 714 778 808 750 700
48 25 Belgium 673 02 813 616 725 471 152 734 781 610 761 860 80 700
49 8 Colombia 673 -16 92 343 335 743 750 792 714 785 756 760 800 700
50 9 Panama 672 02 604 301 341 850 83 913 736 434 794 792 750 700
51 26 Kosovo 670 04 572 535 447 925 777 9%0 738 649 783 708 650 300
52 27 Albania 665 20 S48 306 404 863 739 806 693 527 815 878 700 700
3 4 Jordan 665 16 584 526 503 914 734 606 618 527 850 814 700 600
54 5 Bahrain 664 -13 635 507 536 997 627 37 714 711 816 838 750 800
5 10 ot Vincentand 658 -19 365 638 505 712 743 850 765 735 822 666 700 400

The Grenadines
56 11 Indonesia 658 16 522 535 395 837 914 881 693 493 774 798 450 600

Note: Limitation of Economic Freedom Score: 80-100 (Free); 70-79.9 (Mostly Free); 60-69.9 (Moderately Free); 50-59.9 (Mostly Unfree)
and 0-49.9 (Repressed).

Source: Miller, T. (2019)

The score for the index of ranking of world economic freedom for Indonesia in 2019 is 65.8 and is in 11 regional
ranks and ranks 56th in the world of 180 countries measured. Although there is a slight increase of 1.6 points
from that of the 2018, it is still considered moderately free, and it is still far from being free. The highest index
value is obtained from Government spending (91.4), and the lowest score of 39.5 actually occurs in the
Government integrity sector and is classified repressed; and in Indonesia there are still three sectors that are still
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classified as repressed namely government integrity (39.5), investment freedom (45.0) and labor freedom (49.3).
Economic freedom that is expected to encourage the quality of human capital, economic institutions and
entrepreneurship in Indonesia has not yet occurred. In addition, even though fiscal health can be said to be good,
there is a heavy tax burden and coupled with very high bank loan interest rates, and rigid banking services often
become a burden and make it difficult for new investment and entrepreneurship to grow in Indonesia. Thus, the
existence of credible new institutional quality in every line of society and sectors that have high and strong
integrityis highly necessary. Based on the values in Table-5, it can be interpreted that it is urgently needed to
increase the integrity and capacity of human capital investment, especially in terms of the human character of all
elements of the nation in Indonesia. With the increasing integrity, capacity and quality of the character of
Indonesian human resources, there will also be increased economic freedom in terms of labor, investment and
trust in the government and vice versa. Thus, the issue of investment in human capital or capacity building and
quality of human resources in Indonesia is a must do job and cannot be negotiable and replaced again.

The development policy of increasing human capital investment in Indonesia is very urgent to be carried out
immediately and is always be improved. If human capital capacity building is getting better, then economic
freedom will also be better and vice versa. The better social benefits of economic freedom will be better able to
help reduce unemployment, poverty and inequality problems. Countries with higher levels of economic freedom
with index values above 80.6 such as Hong Kong, Singapore, New Zealand, Switzerland and Australia, they have
been able to enjoy a higher level of development of overall human capital capacity. Therefore, the policy of the
Indonesian government must be immediately directed to further improve literacy, education, and economic
literacy of its citizens in a higher standard of living for all citizens and not just its officials. Because, the higher
capacity and quality of human capital the higher the economic freedom and the sooner of achieving the prosperity
of the State stated in the fift principle of Pancasila. If a joint policy and commitment to build the capacity building
and quality of the Indonesian human resources cannot be done immediately, then the goal of achieving a
developed country in 2045 supported by the golden generation of Indonesia will be threatened with failure and
only a mere dream.

Conclusion

In this article, we have discussed four very important pillars for regional economic development in Indonesia
through high, quality, and sustainable economic growth. The four important pillars namely; human capital, social
capital, institutional and entrepreneurship. We conclude; firstly, there is a very strong correlation and positive and
significant influence between human capital and quality economic growth, so it can be concluded that human
capital is the main and first key in encouraging quality, high and sustainable economic growth. Second,
entrepreneurship as measured by the dimensions of competitiveness of productive entrepreneurship is a key factor
in driving high and sustainable economic growth. Third, the important role of social capital more appears to be
prioritized to maintain remains high and sustainable economic growth rather than encourage quality economic
growth. Fourth, institutions as measured by the dimensions of the quality of new economic institutions that
function as rules of the game or act as facilitators and dynamists have been able to bridge and further strengthen
and complex interdependence with factors: human capital, social capital and entrepreneurship for encouraging
economic growth quality, hight, and sustainable. Fifth, better economic freedom is very needed to improve the
quality of existing institutions, human capital capacity and productive entrepreneurship competitiveness and vice
versa. The argument is that human development and democratic progress are the main keys to economic freedom,
(Miller, 2019). This article provides policy implications that in order to encourage economic growth that remains
high, quality and fundamentally sustainable it must be driven through a policy of capacity building and quality of
the four main pillars of development namely human capital, entrepreneurship, institutional and social capital.
Furthermore, if the policy is successful, then the achievement of economic growth will be increasingly able to
reduce the unemployment, poverty and inequality problems.
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Abstract. Critical thinking is one of the most significant skills and abilities, which have direct impact on individual success and society’s
welfare. Especially loud is the voice of employers drawing attention to the need for critical thinking skills in the labour market and in a
rapidly changing world in general. The World Economic Forum (2018) indicated the ten most wanted and needed skills in the labour
market of 2020: critical thinking was placed at number two, following problem solving at number one. The American Management
Association (AMA) Critical Skills Survey (2010, 2012) revealed that, according to employers, employees need to think critically, solve
problems, innovate, collaborate, and communicate more effectively — they must excel at the “four Cs”: critical thinking, communication,
collaboration, and creativity. The goal of this article is to find out what and how employers with different managerial experience see
critically thinking employees in today’s labour market. The research is based on phenomenography methodology and is the first such type
of research about critical thinking in Lithuania. The phenomenography study revealed three hierarchically interconnected categories: A-
decision to act here and now; B- verified and assured decision to act. C- innovative decisions for operational improvement. Empirical data
allows identifying critical thinking related expectations of employers who anticipate that their employees could deal with emerging
situations and are able to reason chosen decisions. Employers state that the critically thinking employee could give innovative suggestions;
research participants describe critical thinking as higher order reasoning which gives added value to an organisation. Such understanding
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reflects the definition of critical thinking as a cognitive endeavour, directed to functionality in making decisions and solving particular
problems. Employees’ critical thinking manifests at personal, interpersonal and societal levels.

Keywords: critical thinking; critically thinking employee; employer
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1. Introduction

Critical thinking is one of the most significant of skills and abilities which have direct impact on individual
success and society’s welfare. The importance of critical thinking can be judged by the growing interest in
scientific and public life areas. Especially load is voice of employers inviting to pay attention to the need of
critical thinking skills in the labour market and in a rapidly changing world in general. The World Economic
Forum (2018) indicated the ten most wanted and needed skills in labour market in 2020, where critical thinking
was placed at number two following problem solving placed at number one. The American Management
Association (AMA) Critical Skills Survey (2010, 2012) revealed that, according to employers, employees need to
think critically, solve problems, innovate, collaborate, and communicate more effectively — they must excel at the
“four Cs”: critical thinking, communication, collaboration, and creativity.

Critical thinking is a desirable competency which employers expect from their prospective employees (Hassan,
Madhum 2007). It is integral not only to carrying out direct functions well but also to enable employees to raise
valid, critical questions leading towards right and better solutions, being able to reflect on their own and other
people’s activities as well as making respective adjustments, understanding the importance of their personal
contribution to the development of the organisation and society in general (Penkauskiene et al. 2019). When
organisations ignore the importance of including critical thinkers as a part of the organisation new ideas may not
emerge, current processes may not be challenged, and changes may not occur. This results in organisations
becoming stagnant, having outcomes that stay the same (Bednarz 2013). Natale, Ricci (2006) emphasise that
critical thinking within teams improves organisational performance. It also enhances training and development
initiatives. Employers associate critical thinking with the skill to make critical decisions. This skill is considered
to be of great importance in complex situations. Penkauskiené et al. (2019) state that critical thinking by
employers is recognised mostly as the capacity to avoid mistakes and make the right decisions; to correct and
regulate oneself; and to be socially responsible.

However, much research does not take into account the employers’ perspective or workplace characteristics
(Grosemans et al. 2017), and empirical studies aiming to characterise how critical thinking is needed, understood
and applied in the workplace remain scarce (Moore 2013). Among those few studies that do include the
employers’s perspective, the AMA Surveys (2010, 2012) could be mentioned. The AMA Critical Skills Survey
(2012) questioned 768 managers and other executives, who said that critical thinking, communication,
collaboration, and creativity skills and competencies have been articulated within their organisations as priorities
for employee development, talent management, and succession planning. The majority agreed that their
employees are measured in these skills during annual performance appraisals, and job applicants are assessed in
these areas during the recruitment process. Three out of four (74.6%) managers and executives who responded to
the AMA survey said that they believe these skills and competencies will become more important for their
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organisations in the next three to five years. However, according to the survey more than half of respondents say
there is significant room for improvement in these competencies among their employees. Most respondents accept
that their employees are average, at best, in the four Cs areas.

Research shows that there is a big gap between declarations in policy documents and the situation in the labour
market. Scientists (Pithers, Soden 2000; Burbach et al. 2004; Andrews, Higson 2008) emphasise the need to look
more seriously at relevance of critical thinking and its factual manifestations in real labour market situations.
Research (Lai 2011; Ennis 2018; Arum, Roksa 2011) also indicates low correspondence of critical thinking
education with critical thinking practical application. Since the *80s employers have complained about the quality
of higher education graduates due to an important skills mismatch: rapid technological change and global
competition require a more skilled and flexible workforce and the people entering the labour market do not have
sufficient skills to meet the challenges of a high-performance workplace. The knowledge, skills and abilities that
employers were looking for refer to: interpersonal skills, communication (both oral and written), critical thinking,
motivation and personal attitudes, ability to work with data and information, and ability to apply mathematics
(Van Horn 1995). Presenting the research, Lazanyi (2012) says that more than 50 per cent of new employees do
not meet the standards for basic skills — such as communication, interpersonal relations, critical thinking and
problem solving. The AMA 2012 Critical Skills Survey (2012) shows that managers and executives believe it is
easier to develop these skills in students and recent graduates (59.1%) than in experienced workers (27.1%),
suggesting that students and recent graduates may be more open to new ideas, versus experienced workers with
established work patterns and habits. Mentoring and in-house job training were identified as the most effective
methods to improve employees’ skill levels in these areas, followed by one-to-one coaching, job rotation, and
professional development.

The lack of research, the contradictions between declarations and labour market reality and inadequacy between
training of critical thinking skills and organisations’ needs presupposes the relevance of this article which aims to
fill the evidence-based knowledge gap. The goal is to find out what and how employers with different managerial
experience see as critically thinking employees in today’s labour market. The research is based on
phenomenography methodology and is the first such type of research about critical thinking in Lithuania.

2. Methodology

Research type. In order to reveal how employers experience critical thinking, phenomenography methodology
was applied. This approach was chosen as best matching the research object and research question — how
employees’ critical thinking is experienced by employers. Phenomenography allows investigating the experience
and understanding of particular phenomenon (Marton 1981). It aims to reveal different ways of understanding
(perception), variety of conception and to find out their interrelations. This research seeks to find out different
expression of employees critical thinking in the labour market.

Research participants. 28 employers (managers) have participated in the research. Phenomenography does not
require a large number of research participants; in order to find out diversity of experience and to manage research
data it is recommended to include about 20 participants (Larson, Holmstrom 2007; Trigwell 2000). These
selection criteria were used: not less than one year’s managerial experience; heterogeneity of economic activity;
and heterogeneity of organisational type.
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Characteristics of research participants. Main characteristics of research participants are presented in Table 1.

Table 1. The main characteristics of the participants

ID of Gender Economic activity Managerial Age Type of organisation

research experience

participant

Al Male Social services 20 46 Nongovernmental
organisation

A2 Male Education 15 49 Public institution

A3 Female Commerce 12 48 Business

A4 Male Pharmacy 20 50 Business

A5 Male Ecology 30 60 Public institution

A6 Male Public health 30 60 Public institution

A7 Male Construction 12 50 Public institution

A8 Male Insurance 25 57 Business

A9 Female Education 20 56 Public institution

Al0 Male Social services 15 41 Public institution

All Male Information technology 19 41 Public institution

Al2 Male Pharmacy 15 50 Business

Al3 Female Social services 3 32 Public institution

Al4 Female Information technology 10 55 Public institution

Al5 Male Commerce 23 41 Business

Al6 Male Real estate 15 43 Business

Al7 Female Education 10 51 Public institution

Al8 Female Social services 10 54 Public institution

Al9 Male Transport and logistic 14 45 Business

A20 Male Construction 22 53 Business

A2l Female Social services 12 54 Public institution

A22 Female Education 2 45 Public institution

A23 Female Education 6 35 Nongovernmental
organisation

A24 Female Social services 15 56 Public institution

A25 Male Accounting 9 40 Business

A26 Female Public health 10 47 Public institution

A27 Male Information technology 9 42 Business

A28 Male Ecology 15 48 Public institution

According to the type of organisation there were managers from 15 public institutions, 11 business and 2
nongovernmental organisations. According to the type of economic activity there were managers from 6 social
services, 5 educational, 3 information technology, 2 public health, 2 pharmacy, 2 reconstruction, 2 ecology, 2
commerce, 1 real estate, 1 transport and logistics, 1 accountant, 1 insurance enterprises. Managerial experience
ranged from 5 to 30 years. 11 women and 17 men participated in the research; they were from 32 to 60 years old.

Data collection. The open-ended question was asked: how do you understand that your employees think
critically? Interviewers encouraged research participants to share their personal experience about critical thinking,
therefore the main interview question was accompanied with other leading questions which arose naturally during
the interviews: what expectation do you have in relation to employees’ critical thinking? What is the most
remarkable example of critical thinking? Why that one? Interviews were recorded and transcribed. The duration
of interviews ranged between 30 to 45 minutes.
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Data analysis. Data analysis started immediately after all data collection and transcription. This approach was
chosen for several reasons. First, researchers wanted to be able to get acquainted with all ideas and compare
different perceptions and this was only possible having all data at hand. Second, the team was composed of six
researchers who shared the workload. They worked in two groups, each consisting of three researchers. Each
group had a chief researcher who was more knowledgeable in a phenomenography research approach and/or had
practical experience. Each group member had to read the whole transcribed text several times to gain an overall
impression; then to read the text again and mark answers to the interview questions. Following those two steps,
groups of three gathered to discuss findings and to verify and validate the initial analysis. Those discussions were
valuable in terms of the possibility to get a true, in-depth understanding of the phenomenon under investigation —
to argue, to reason, and to return to the transcribed text (in some cases into audio material) to check meaning. All
members of the groups had to come to a common agreement about an answer to the question. In cases of
disagreement, researchers asked the opinion of experts (for example, Prof. K. Dahlberg). Afterwards researchers
continued to work: noted similarities and differences in the statements; and determined descriptive categories of
conceptions. Then again groups of three researchers gathered to discuss findings that were checked, approved or
corrected within the group. One member of the group was in charge of preparing the final, joint version of
categories with illustration of their meaning. The final stage of analysis included: detection and description of
non-dominant ways of understanding; finding a structure in the outcome space; and assigning a name to each
category of description. The steps of the data analysis were in line with the common way used in
phenomenography studies (Larson, Holmstrom 2007). Two groups of researchers had regular meetings to discuss
the results of the analysis process and to consult with each other. All final decisions — on descriptive categories
and on a structure of outcome space were made collegially. In such a way, the validity of the research was ensured
as Lepp, Ringsber (2011, p.118) state “In phenomenography studies it is common for the researcher to have a co-
examiner who is assigned to test the validity of categories”. In this research case there was not only one co-
examiner in each group, but all group members played a “trustworkers” role.

3. Results

During qualitative data analysis three categories were composed: A — a decision to act here and now; B — a
verified and assured decision to act; C — innovative decisions for operational improvement.

Category A — Critical thinking manifests as a decision to act here and now. This category reveals that research
participants relate critical thinking with problem solving in everyday situations. It is important for employers to
know that in unexpected situation employees could make an immediate decision. The skill to make decisions is
important not only in a crisis situation but also in everyday activity when any deviation from everyday activity
happens. Research participants suppose that critically thinking people develop their own ideas based on their
experience and facts; employees’ courage is a strong weapon in an organisation. Employers assess expression of
critical thinking from specific situations, in which employees show courage and determination to make decisions:

<...> ability to make decisions quickly; they could be essential every day, every week, because there are urgent
situations, problems, everyone goes to the manager if the situation becomes irregular. Therefore, based on many
years’ experience I could say that this is the biggest challenge, and this is a skill — to make decisions quickly.
Determination, it is not important if this decision is right or wrong. You switch on critical thinking, all
experience, knowledge and make a decision <...>. You say: it could be otherwise, but I am making this decision,
it is my decision, it is not important any more whether is it right or wrong, because | have taken it after assessing
all possibilities.[A19]

Category A also encompasses employees’ skill to make decisions independently. Employers define independence
as the skill to decide what actions are needed and to suggest the alternatives for problem solving. Research
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participants say that good employees should seek the best results and be able to make final decisions, therefore
they should be independent:

There was no request for consultation or for support. The main measure in our life is time. And you understand
that the manager was not bothered regarding the issues which are not his business. The employee made the
decision. The result is without your manager’s interference. There could not be a better identification of critical
thinking. [A2]

Based on the data it could be assumed that the contemporary labour market needs employees who are independent
and able to take responsibility for decision making. Responsibility is understood as maturity of personality and
self-control. Critically thinking employees know the boundaries of their responsibility and what results are
expected from them:

In our work we don’t use such terminology as “critical thinking ”, we say “lack of responsibility ”, not willingness
to take responsibility, because this is the easier way <...> every time the situation is a little bit unique, but it
happens repeatedly, and people don’t take responsibility, they delegate it to the head of department, they get rid
of it. [A 9]

Critical thinking in this category is described not only as independent and responsible action, but also as a skill to
make decisions based on arguments. Employers value these decisions which are justified, based on professional
experience or an independently made problem analysis. Critically thinking employees develop their own problem
solving decisions and justify them with strong arguments and convincing motives. Critical thinking manifests
when employees understand that there is more than one decision and try to prove why their decisions are the best
for an organisation. Critical thinking manifests when employees are able to reason why they took such a decision
and demonstrate that their decision is based on analysis:

<..> all decisions should be based on arguments; it is important in an enterprise’s activity, also, as I have
mentioned, the client, for whom we are making a decision, doing a proposal, they anyway ask such questions
“and what if...”. We have to have ready answers before the client asks, so an employee should do this homework.
[A27]

Category B — Critical thinking manifests as a verified and assured decision to act. This category encompasses
disposition to doubt and aspiration to verify information: the skill to analyse a situation and one’s own activity.

This category reveals that research participants relate critical thinking with permanent searching for truth, doubts
and questions “why; how it could be done differently”? Research participants explain that doubt is a part of
critical thinking. Verification of doubts and comprehensive analysis of the problem helps one to reach the best
solution for an organisation in a crisis situation, selling products or providing services. The main emphasis in this
category is put on appropriate scepticism. Critically thinking employees should be curious and seek to explore the
problem by formulating various hypothesis and searching for evidence-based arguments:

I always pay most attention to people who come and ask — why? For example, why do you mix these blocks but
not those? Why does he need to do that? Why | am doing this? And then | understand, he is my kind of person,
now we could talk. That is important for us <...>. There is a sixth sense. But there are people at work who are
working and they don’t question why they should do that. [A23]

Critical thinking reveals itself also as a permanent analysis of one’s own activities. Self-analysis is a prerequisite
for the professional development of every person. The experience of every employee is useful and applicable if it
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is analysed. Research data show that employers stimulate analysis of activities as an expression of critical
thinking by initiating self-assessment questionnaires, discussions of self-assessment, and interviews:

Everyone is different: one can act very impulsively, and think afterwards, another doesn’t say anything but you
see from his behaviour, his writing, that he has paid attention. But there are cases — | do everything perfectly, you
are looking for faults. <...> assessment, which is not only in writing, we share various forms with each other, but
there are also personal conversations, we talk with them, what training do they need, in which direction does he
want to develop.[A17]

Critical thinking in category B is also expressed as the skill to act by purposefully applying theory to practice.
Research participants say that critical thinking appears with the understanding of tasks, not only the skill to
explain the task in theory but also to do it in practice. Critical thinking reveals itself as employees’ understanding
how to perform a theoretically grounded specific task. Employers emphasise that newcomers very often lack the
skill to apply theory to practice:

In talking about practical application, because in business there is always a practical part, you need to
understand very clearly what you are doing, how are you doing it, how to do it with minimum resources or how to
get the best quality, so this is very obvious when a student arrives. He only talks, talks, very creatively, freely, but
when you ask about applicability, there is a big gap. [A15]

Research participants assume that to know theoretically how to act is not critical thinking. Critical thinking starts
to manifest when employees apply theoretical knowledge to practice. Employers encourage application of
theoretical knowledge to practice by joint activities, stimulation to discuss with colleagues, trying various
approaches to solutions.

Category C — Critical thinking manifests as innovative decisions for operational improvement. This category
reveals that research participants relate critical thinking with employees’ initiatives in suggesting solutions which
enable an organisation to develop added value. Original solutions are very important for the success of an
organisation in the contemporary labour market, therefore research participants recognise critical thinking when
employees suggest original, innovative decisions:

One person came and said what is wrong not only in structure, but also analysed from various perspectives and
what could be better in a new system, the dangers if it goes uncorrected, what risks should be accepted, how much
should be invested for particular purposes, how much it would save for a company. | was surprised, because |
was not expecting that. | thought that a person in two three minutes will tell what is right, what is wrong, what to
keep in mind. But when you see the structure, the prepared tables, you are surprised. He exceeded expectations,
that this was a surprise. [A10]

Employers say that employees who give original/innovative suggestions tend to take a risk, but this is assessed as
a prerequisite for an organisation’s success. Therefore, research participants emphasise that critically thinking
people have greater ambitions and greater aspirations in their professional career. They also say that such
employees tend to try suggested innovations themselves.

Critical thinking in category C also manifests as skill to make suggestions for changing commonly accepted
decisions. Organisations which want to be successful need to progress by applying science and technological
innovations; therefore, employers value employees’ different points of view and associate them with critical
thinking:
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There are processes, we have a quality management system, and everything is going well when suddenly there
appears a person who says: “look, this is nonsense, it is a pointless step, we can do differently.” What is it? It is
real critical thinking. He took decisions which had been operating for years and years and changed them. He
gave arguments which we accepted, we said, why not?[A9]

Data analysis shows that three categories: a decision to act here and now; a verified and assured decision to act;
and innovative decisions for operational improvement, are expressed at different levels presenting how critical
thinking manifests (Picture 1).

sVerified and
assured
decision to act

sDecision to act
here and now

Personal Interpersonal

*Innovative
decisions for
operational
improvement

Picture 1. Defined categories

Source: developed by authors

The decision to act here and now as the expression of critical thinking is oriented to the personal level and
describes a particular specific employee. Employers associate critical thinking with quick decision making by
every employee. Research participants emphasise that there are many situations when an employee needs to react
immediately and to make decision personally:

Because | represent a large pharmaceutical company, as | say, | don’t need soldiers, | need paratroopers — they
are sent to some specific area and they can do all kinds of things from idea to final implementation.[A4]

Thus, the employee assumes responsibility for deciding how to act in a way which is related to making decisions
that are important to the organisation at the individual level.

A verified and assured decision to act as the expression of critical thinking is oriented to employees’ activities in
interaction with other members of the organisation. Decision making in this category is a collective process, when
reasoned decisions are made in regard to the majority of a group’s activities, opinions or positions. Employers
emphasise that teamwork, by discussing and listening to others’ arguments, enables good results to be reached:
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And then something happens, we stick together as different elements, as various professionals from different fields
working together — you alone cannot come up with a decision — everyone has to think and to suggest the best
possibilities from their profession. You put it together and have a decision.[A13]

This category is connected with the interpersonal level and action in the best interests of an organisation.

Innovative decisions for operational improvement as the expression of critical thinking are oriented to employees’
action with all members of an organisation. Employers emphasise that in seeking recognition and willingness to
do better than others, progressive solutions are being developed and the added value of an organisation increases:

An employee says to me, but, manager, we can make better forms. Maybe we can look differently, flexibly. No, |
can’t work with these forms, it is a waste of time. After that follow arguments, that we have to suggest, to improve,
make better, we are better, we can’t go back. No, no, manager, I will not do that. A person sees much more. [A26]

This category is connected with the societal level, when critical thinking manifests as employees’ interaction with
others in order to reach innovative decisions, which would add value to an organisation.

While analysing the research data, the search was not only for the answer to the question how does critical
thinking manifest, but it was also an attempt to find out what inspires manifestation of critical thinking in every
category.

In Category A, internal and external inspiration relates to a person: internal inspiration comes from a person’s
courage: “How do | make a decision? You just turn on critical thinking, analyse and make a decision. You say:
whatever else | accept, this is my decision. Whether it is right or not is irrelevant because | made the decision
after considering all the circumstances” [A19], external inspiration comes from professional skills: “a student
comes and he knows everything, and you tell him, take a cable, here are pliers, here’s a tip, please affix it. He
does it at the fifth attempt, and you ask have you fixed it properly, he replies yes. He has no experience. When you
explain what the standard is, how it should be, he becomes upset. But you encourage him by suggesting watching
a training film. ’[A15]

In Category B, a verified and assured decision to act is inspired by internal person’s attitude and desire to
understand the professional activity better: “and you ask yourself, which would be the best, which combination
would be the best. And you are searching for this. Maybe critical thinking is not in the first place, but it is,
because it is important not only to find a decision for you but to find the best out of many "[A27]. External
inspiration relates to a manager’s expectations for a reasoned decision: “Everything in our work should be
assessed, analysed from all perspectives. We have meetings every Monday and we discuss everything, analyse,
and prepare for the whole week. Our activity is focused and prepared in advance. To assess the situation quickly
and to find a solution, | think, also is critical thinking, or at least part of it. "[A14]

In Category C, innovative decisions for operational improvement, internal inspiration is personal traits such as
creativity and initiative: “<...> employees are more active, they make suggestions, they don'’t sit calmly waiting
to be told what to do. Not everyone. But there are success stories when employees come with their ideas, with
initiatives. ’[A13]. External inspiration for new ideas is conditions created by the manager that enable employees
to do so: “<...> while giving the task, you encourage. The best examples are these people who work 110%. Their
primary value changes at the end and you see that they did not 100%, but 110% or 120%. Such people as a rule
have critical thinking. It is the best example of what kind of people are successful and their progress is much
higher. "[A2]
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In sum, phenomenography data analysis revealed three distinctive categories: a decision to act here and now (A);
a verified and assured decision to act (B), and innovative decisions for operational improvement (C). These
categories are supplemented by data variations. A decision to act here and now relates to reasoned decisions; a
verified and assured decision is connected with analysing; innovative decisions are associated with new ideas for
organisational progress. Research data show that critical thinking manifests at three levels: personal, interpersonal
and societal. All categories are in hierarchical order: Category A is supplemented by the elements of Category B,
Category C is complemented by the elements of Categories A and B, meaning that there are common traits in
dominant employers’ opinions.

4, Discussion

Research data show that research participants’ experience about the expression of critical thinking of employees is
in expanding focus from lower to higher order, e.g. from a decision to act here and now (Category A), via a
verified and assured decision to act (Category B), to innovative decisions for operational improvement (Category
C). Category A reflects the main direction of managers’ reasoning about critical thinking, as the main attention is
paid to quick and urgent decision making. Category B reflects a wider viewpoint as research participants
experience critical thinking not only as decision making here and now but as a verified and assured decision to
act. Category C is even wider as research participants relate manifestation of critical thinking with innovative
suggestions which are viewed as progress of an organisation. Therefore, three categories represent the hierarchy,
where Category B is considered as more inclusive than Category A, as it inevitably had features that characterise
Category A. Similarly, Category C is considered as more inclusive than Category B as it has inherent features that
characterise Categories A and B (Picture 2).

Picture 2. Hierarchic interconnection between categories

Source: developed by authors

This hierarchical order could be illustrated by data from a particular case. For example, a research participant
explains: “If an employee solves a here and now situation and only tells you that this was such a situation and he
dealt with it in such and such a way, and you see that he did well, in a way you would do (or even better than
you), then you understand that you should promote that person and he definitely has critical thinking” [A19]. In
Category B fall his words that it is not enough to make decision here and now, it is necessary to analyse the
situation and to reason one’s own decision: “How to make a decision? You switch on critical thinking, analyse,
and make the decision” [A 19]. This example shows that every higher category has additional categories which
enrich it and which were not part of the lower categories. Research data reveal structural aspects which describe
employers’ experience of manifestation of critical thinking in every category: at personal, interpersonal and
societal levels. Category A relates to employers’ attention to particular employees’ activities when they need to
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make decisions in an urgent situation in the workplace. Category B relates not only to urgent solutions, but also
that they would be verified and assured. Category C is complemented with elements from Categories A and B —
the verified and assured decision should be made here and now and be innovative, contributing to the progress of
an organisation.

Research findings about employees’ critical thinking correspond to previous research but also give new insights.
Many authors (Penkauskiené et al. 2019; Powley, Taylor 2014; AMA 2012; Kreitzberg, Kreitzberg 2011) agree
that employers value employees’ skill to react quickly to changing situations and to make decisions.
Penkauskienés et al. (2019) emphasise that employers relate critical thinking to employees’ skills to avoid
mistakes and make the right decisions, to correct and regulate themselves, and with social responsibility. Powley,
Taylor (2014) argue that critical thinking manifests and helps more in making decisions in crisis, facing the
challenges. The American Management Association survey (AMA 2012) showed that employers define these
critical thinking skills: to make decisions, solve problems and to take action. According to Kreitzberg, Kreitzberg
(2011) in the contemporary business world employees should quickly think and make decisions in uncertain,
complex, and changing situations. Manifestation of critical thinking relates to the skill to make a reasoned
decision to act and to act confidently. Similar findings are in research by Rahman (2019), Ozgenel (2018), Franco
et al. (2017), and Grossman et al. (2014). Findings of the research correspond to the data about reasoned decision
making (Ganzer-Ripoll et al. 2019; Hansson, Hirsch Hadorn 2018; Bouwmeester 2013). Ganzer-Ripoll et al.
(2019) analysed the group decision making process and the role of reasoning in the process. Bouwmeester (2013)
discussed the role of reasoning in strategic decision making.

The research has revealed new insights into manifestation of critical thinking as innovative decision making.
According to researchers (Bektas et al. 2019; Terzi¢ 2019) innovation is the main indicator of economic growth,
which facilitates effectiveness and profit. It could be assumed that employers who value the progress of the
organisation see critical thinking manifestation in it. Critically thinking employees are able to generate new ideas
and unafraid to reject the old ones in the best interests of the organisation

5. Conclusions

The findings of the research have theoretical, methodological and practical significance. This is the first
phenomenography research in Lithuania of employers’ experience about the expression of critical thinking of
employees. Research about the match of employees’ critical thinking skills with the expectations of employers
and labour market needs in Lithuania extends the field of phenomenography studies worldwide about critical
thinking.

Empirical data allow identifying critical thinking related expectations of employers who anticipate that their
employees could deal with emerging situations and are able to reason chosen decisions. Employers state that the
critically thinking employee could make innovative suggestions; research participants describe critical thinking as
higher order reasoning which gives added value to an organisation. Such understanding reflects the definition of
critical thinking as a cognitive endeavour, directed to functionality in making decisions and solving particular
problems.

Critical thinking by employees manifests at personal, interpersonal and societal levels. Employers explain critical
thinking as employees’ skills to make decisions and to justify them as reasonable at all levels. Another important
element of critical thinking is employees’ skill in working together with others.
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Abstract. This work uses fuzzy set theory and qualitative comparative analysis (QCA) to determine the causal configurations leading to
interbank contagion in a resolution event. This study pioneers the introduction of fSQCA methodology in banking crisis analyses. The event
providing the necessary data for this study is the resolution of the Spanish bank Banco Popular. We develop sufficient and necessary
condition analyses to find the key metrics that lead to interbank contagion. The results demonstrate that weak solvency metrics, low asset
quality and belonging to the same country where the resolution has been triggered tend to lead to higher contagion.

Keywords: bail-in; banking resolution; FSQCA; contagion risk
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2020. Bail-in and interbank contagion risk: an application of FSQCA methodology. Entrepreneurship and Sustainability Issues, 7(4),
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1. Introduction

Most of the benefits of the post-global financial crisis banking regulations are well known and include improving
the resilience of the banking sector, strengthening risk management and corporate governance practices,
increasing transparency and minimizing the use of public funds to recapitalize the banking sector in the event of a
banking crisis. However, most of the side effects of the new resolution framework remain unknown, with limited
academic research focused on these topics.
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A particularly important side effect of the new banking resolution framework comes as a consequence of the
contagion effect that could take place between banks when a resolution is triggered. This paper starts with the
proposition that the resolution of a banking entity entails a contagion effect that impacts other banks' subordinated
debt and equity instruments.

This effect can be seen in the resolution of Banco Popular, where the subordinated and equity instruments of
several European banks reacted to the write-down and conversion of Banco Popular equity and subordinated debt
instruments. The resolution of Banco Popular is the first case within the European Union where the regulator used
the write-down and conversion powers to resolve a banking entity. On June 6™, 2017, after shareholders and
subordinated bondholders lost their entire investment, Banco Popular was sold to Banco Santander for EUR1
following the sale of a business tool described in the Bank Recovery and Resolution Directive, BRRD (European
Commission, 2014).

The resolution of Banco Popular is used as a case study aiming to understand the reaction of the equity and
subordinated debt instruments of a sample of EU banks directly supervised by the European Central Bank (ECB).
Financial metrics such as solvency, asset quality, profitability or size are taken into account, allowing us to draw
conclusions about which banks are more prone to suffer from bail-in contagion while others remain less volatile.
In particular, the subordinated debt instruments of Spanish banks with weak solvency and asset quality metrics
clearly suffered a strong contagion effect, while others remained almost unaffected after the resolution
announcement.

A methodology approach based on fuzzy sets qualitative comparative analysis (fsSQCA) is used to determine the
causal configurations that lead a bank to suffer higher contagion when the resolution of a bank takes place.
Despite rapid development in the use of fsQCA in the field of finance, its use in the area of banking crises is
nonexistent according to the authors’ best knowledge. This work shows the suitability of fSQCA to study the
spillover effects of banking resolutions, therefore opening the door to a new wave of publications on similar
subjects. The results of this analysis are relevant from an academic viewpoint and are also particularly important
for practitioners including regulators, banks and investors, among other market participants. The findings could be
considered helpful in predicting the contagion effects in a potential new case of resolution and, hence, optimizing
the portfolio's returns.

This work is structured as follows: the introduction is followed by a theoretical background, section 3 focuses on
the methodology, and then section 4 presents the results, followed by the conclusions section.

2. Theoretical framework

The resolution of a banking entity is understood as the procedure where one or more resolution tools are applied
to achieve the objectives of safeguarding public interest by ensuring the continuity of the bank’s critical functions
and financial stability at a minimal cost for taxpayers (Single Resolution Board, 2016). In Europe, this process is
triggered when the ECB determines that a bank is “failing or likely to fail”, after the recovery plan proposed by
the single supervisory mechanism (SSM) has failed. The Single Resolution Board (SRB), the central resolution
authority within the Banking Union, has the responsibility of deciding whether a resolution is in the public
interest and no other supervisory or private measures can restore confidence in the bank, or if the entity has to be
liquidated. In the case of liquidation, the national insolvency laws will apply and the SRB will not be in charge of
leading the process. This was the case for Banca Popolare Vicenza, Veneto Banca and ABLV Bank in 2017 and
early 2018, respectively (Single Resolution Board, 2017a, 2017b, 2018).
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If conditions for resolution are met and the European Commission approves the resolution scheme, the SRB will
go ahead with the resolution process and apply a resolution tool, or a combination of them. As stated by the single
resolution mechanism (Single Resolution Board, 2016), before any resolution tool is applied, the capital
instruments of the entity must be converted into equity or written down. This implies that in any resolution case,
equity and subordinated debt instruments should be impacted; hence, this work focuses on interbank contagion
risk by analyzing the market performance of these instruments.

There is a small but growing body of literature on the subject of the unintended consequences of the new banking
resolution procedures and particularly on the spillover effects of the bail-in tool (Avgouleas & Goodhart, 2015;
De Grauwe, 2013; Hiiser et al., 2017). Among the many spillover effects linked to the current banking resolution
framework, financial contagion is a relevant effect, attracting the interest of researchers and practitioners.
Financial contagion has been traditionally widely explored by academia due to its significant importance in both
financial crises and the real economy (Allen & Gale, 2000; Pericoli & Sbracia, 2003).

As highlighted in previous literature, the bail-in tool or the write-down and equity conversion powers of debt and
equity instruments can cause contagion across the banking sector (Havemann, 2018). Therefore, this work focuses
on the degree of contagion between banks by analyzing the performance of such instruments in secondary markets
in the event of a resolution.

Among the several channels through which financial contagion could take place, information contagion is one of
the most relevant within the banking sector (Ahnert & Georg, 2012). There are diverse reasons for banks’
investors to consider information about other banks as a key input for their investment decisions. First, two given
banks could have equity and debt cross-holdings as well as interbank loans. Second, both banks could share
exposure to the same kind of assets. This should imply that the information about the solvency or asset quality of
a given bank could provide relevant insights about the financial soundness of other banks (Acharya &
Yorulmazer, 2008).

In this work, we leverage the information contagion theory to analyze direct contagion across banks streaming
from a bank resolution event. Following Iyer and Peydr6, we use their broad definition of contagion between
banks: "contagion takes place when the failure of a bank triggers a significant negative externality to other banks"
(Iyer & Peydro, 2010). In particular, we measure this externality in the equity and subordinated debt market in our
work. We acknowledge that measuring contagion risk and obtaining conclusions is not new. However, when
focusing strictly on contagion arising from a bank resolution, the academic literature is almost nonexistent, which
contrasts with its relevant implications for regulators, bank supervisors and market participants. Therefore, this
work focuses on answering which causal configurations lead to interbank contagion in a resolution scenario.

3. Methodology
3.1. Case study and method

The case under study is the resolution of Banco Popular. We will draw relevant conclusions regarding interbank
contagion from data compiled during the Banco Popular resolution event. On June 6%, 2017, the ECB notified the
SRB that Banco Popular was “failing or likely to fail” on the grounds of a severe deterioration of the liquidity
situation, given the solvency concerns linked to the extraordinary provisions disclosed in February 2017 and
several downgrades from rating agencies, among other factors (European Parliament, 2017). Following the
notification, the SRB, in coordination with the Spanish Resolution Fund (FROB) deemed that resolution was in
the public interest and that no other feasible private options were available and therefore triggered the resolution
procedure. The resolution tool applied was the sale of the business to Banco Santander with a previous write-
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down and conversion of capital instruments. In practical terms, this is very similar to the use of the bail-in tool for
junior subordinated and subordinated instruments.

To achieve the goal of understanding the key variables that lead to interbank contagion following the
announcement of a bank resolution, this work uses the fuzzy set qualitative comparative analysis (fSQCA)
methodology. This work contributes to the development of fSQCA as a technique to deal with banking crises. We
find some references using fsSQCA methodology to deal with bankruptcy from a general viewpoint (Boratynska,
2016; Boratynska & Grzegorzewska, 2018) or even to understand fiscal policy reactions or regulatory responses
to the global financial crisis (Horisch, 2013; Young & Park, 2013). However, the current literature using fSQCA
in the field of banking financial analysis is scarce, with Pinto and Picoto (2018) being one of the few articles
where the methodology is used. In particular, the authors use fSQCA to explore whether the levels of loan loss
provisions can be explained by the banks’ size and the level of nonperforming loans.

fsQCA is an analytical technique that combines the use of fuzzy set theory, Boolean algebra and comparison
techniques (Ragin, 1987, 2000, 2008). Fuzzy sets are considered to be an extension of the classic set theory and
can be defined as sets whose elements have different degrees of membership (Zadeh, 1965). Many authors concur
that the calibration of fuzzy sets is a key step when dealing with methodologies where fuzzy set theory is involved
(Woodside & Zhang, 2013). In line with the literature, the calibration of fuzzy sets implies a transformation
process of the original variables into fuzzy numbers that represent a degree of membership.

Once the calibration of fuzzy sets has been completed, the use of QCA methodology allows the identification of
the presence (absence) of a given attribute necessary or sufficient for the presence (absence) of a particular output.
In our study, this output is financial contagion. fSQCA methodology consists of simultaneously performing a
necessary condition and a sufficiency condition analysis. In the necessary condition test, a condition is called
necessary if the outcome cannot take place without this condition (Ragin, 2014). Regarding the sufficiency test, a
condition or causal configuration is called sufficient if it is enough to reach a given outcome. However, this does
not rule out other ways to obtain the outcome (Ragin, 2014).

In this methodology, variables are known as conditions allowing the identification of different configurations that
lead to a given outcome. In our study, the outcome is interbank contagion through equity and the banks’
subordinated debt instruments, and the conditions are key credit fundamental metrics.

One of the key strengths of fsSQCA is its ability to identify causal relationships behind a given outcome, which is
particularly relevant in highly uncertain environments where several variables are somewhat related to the output.
Our work exploits the fSQCA capacity to detect such conditions and allows us to draw relevant conclusions
regarding interbank contagion through equity and debt financial markets in the event of a bank resolution. In
addition, fsQCA does not require a large dataset to apply the method, which is particularly relevant in our case
where we study a single resolution event and the dataset contains information about a limited number of European
banks under the supervision of the ECB (Fiss, 2011).

3.2. Data

We make use of two databases that we have developed for the purpose of this work. The first one contains
fundamental data from the sample of EU banks included in this analysis. The sample is composed of 37 European
banks directly supervised by the ECB that satisfy the condition of having at least one of the following instruments
traded actively in a secondary market at the time of Banco Popular's resolution: equity, Additional Tier 1 and Tier
2. Data for this database are obtained as of 1Q17 from the banks’ quarterly reports; when no quarterly data are
available, the information is obtained from the 2016 annual accounts. In particular, we focus on 5 key
fundamental metrics including solvency, asset quality, profitability, size, and country. We have chosen these
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conditions since they are commonly used to rate the banks’ credit quality. Table 1 summarizes the information
stored in both databases.

Table 1. Description and data sources

Outcome/Conditions Description/Measure Source Database

Solvency Common Equity Tier 1 ratio Company reports Database 1
Asset quality Nonperforming loans ratio Company reports Database 1
Profitability Return on Equity Company reports Database 1
Size Total Assets Company reports Database 1
Country Country where the parent company is based Company reports Database 1

Contagion effect (Outcome) Market performance of: i) Equity, ii) AT1, and iii) Tier2  Market data - Bloomberg  Database 2

Source: Authors

The second database that we use in this study contains data on the different securities issued by the banks in our
sample, including equity, Additional Tier 1 and Tier 2, and their weekly trading levels since early 2016 until the
date of the resolution of Banco Popular. Data are obtained from Bloomberg, and we exclude Additional Tier 1
and Tier 2 instruments that are not actively traded in a secondary market. We use the performance of equity, AT1
and Tier 2 instruments during the month prior to the resolution of Banco Popular until the day that the resolution
was announced. This allows us to capture not just the impact of the resolution announcement but also the rumors
and leaks about a potential resolution that led market participants to start anticipating a resolution of the bank
some days prior to the official announcement. Next, we describe the calibration approach followed for each
condition.

3.3. Conditions and calibration

As part of the fsQCA methodology, each condition and outcome is calibrated to identify if it belongs to a given
set. In short, we have identified the degree of membership of each condition to the set. For example, the
calibration of “Contagion effect” consists of identifying if a bank belongs to the set “contagion” (fuzzy value of 1)
or does not belong at all (value of 0). Furthermore, the degree of membership could take any value from 1 to 0. In
this work, the calibration method applied is the direct method proposed by (Ragin, 2014). The use of this
calibration method implies that 3 thresholds have to be defined: full membership, full non-membership and the
maximum ambiguity point.

The conditions related to the contagion effect under analysis are as previously described: asset quality, solvency,
profitability, size and country. Next, we elaborate on the condition and define the calibration approach followed in
each case.

To measure the banks' asset quality, we use the variable “Non Performing Loans” ratio (NPL), since this is the
most commonly used metric to analyze the asset quality of a bank (European Parliament, 2018). To define the
threshold, we use the European Banking Authority (EBA) threshold levels, which allow us to classify the banks in
3 groups depending on their asset quality levels (European Banking Authority, 2018). In particular, we classify
banks with NPL ratios below 3% as strong asset quality banks and above 8% as having a weak asset quality. The
crossover point was considered the average between the 2 thresholds.

With regard to solvency, in line with the ECB, the EBA and most of the international organizations, we use the

CET1 ratio, which is calculated as Common Equity Tier 1 capital divided by risk weighted assets. Following the
EBA classification, we consider banks having a CET1 ratio above 14% as having a strong asset quality, and weak
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asset quality as those banks with a ratio below 11.5%. Once again, the maximum ambiguity point is defined as the
average between the 2 thresholds.

Regarding profitability, we use the return on equity (RoE), which is also a very common indicator for profitability
and is used by several regulatory and supervisory bodies. Again, we have followed the thresholds used by the
EBA. We establish the following thresholds: high profitability (RoE >10%), low profitability (RoOE<0%) and the
maximum ambiguity point, which was considered the average between the 2 thresholds.

Regarding the size of the banking entity, we follow the ECB approach, classifying the banks' size based on their
total assets. In this case, we have slightly changed the thresholds used by the ECB to adapt to our sample of banks
and obtain more insightful results. The classification is as follows: very large international institutions (total
assets>EURS500bn), small size banks (total assets<EURS50bN), and the crossover point was considered to be the
average between the 2 thresholds. Finally, we also take into account the condition "country"”, which refers to the
country where the parent company of each banking group is based. Table 2 summarizes the main descriptive
statistics and the anchors of calibration for the conditions.

Table 2. Descriptive statistics and conditions calibration

Conditions/Outcome ~ Fully I ST9%*"  Fully out  Max Min M(SD)
. 12.02
Asset quality 2 55 8 58.23 0.50 (13.11)
13.72
Solvency 14 12.75 115 19.50 8.15 (2.25)
- 2.26
Profitability 10 5 0 15.81 -36.07 (9.88)

. 381.99
Size 500 275 50 2076.96  7.04 (505.17)
c Dichotomous conditions. Presence (1) or Absence (0) of the bank in the

ountry

country where the resolution takes place (Spain).

Source: Authors

Regarding the outcome, we use the equity, Additional Tier 1 (AT1) and Tier 2 market performance to classify
banks. Focusing on the performance of the three asset classes, we have classified banks into four categories: i) no
contagion, ii) low contagion, iii) moderate contagion and iv) high contagion. The next table shows the thresholds
we have used in the different asset classes to classify banks in the four groups just mentioned. In the case of
equity instruments, we have used the monthly share price performance from one month prior to the resolution
announcement until June 6", 2017, when the resolution took place as inputs. Regarding the AT1 and Tier 2
instruments, we use the asset swap spread (ASW) performance in basis points (bp) during the same timeframe.

Table 3. Calibration of the outcome

No Contagion Low Contagion Moderate Contagion High Contagion
Equity AEquity>0% 0%>AEquity>3% -3%>AEquity>-10% A Equity<-10%
AT1 AATI1<0 bp 0 bp<AATI<10 bp 10 bp<AATI1<25 bp AAT1>25 bp
Tier 2 ATier2<0 bp 0 bp<ATier2<10 bp 10 bp<ATier2<20 bp ATier2>20 bp
Degree of membership for the 0 025 075 1

outcome (Contagion)

Source: Authors
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4. Results and interpretation
4.1. Conditions and calibration

Table 4 shows the results of the necessary condition analysis. At first glance, it is evident in the first two columns
(fs_cont) that there is no necessary condition that leads to contagion because the consistency values are lower
than 0.9 (Garcia Alvarez-Coque, Mas-Verdu, & Roig-Tierno, 2017). However, when focusing on the absence of
contagion, we find that not being in the country where the resolution took place is a necessary condition to avoid
contagion (consistency 0.9). In addition, we have identified solvency as an almost necessary condition to avoid
contagion (Schneider, Schulze-Bentrop, & Paunescu, 2010). The results are in line with our initial proposition
highlighting that solvency and the country where the bank’s parent company is based are particularly relevant.
We acknowledge that in complex scenarios where several conditions can play a key role, finding a necessary
condition to determine a given output is rare. Therefore, the sufficient condition analysis that we develop next
highlights the combination of conditions that lead to contagion.

Table 4. Necessary condition analysis

Contagion Absence of Contagion
Conditions tested Consistency Coverage Consistency Coverage
Solvency 0.546157 0.533206 0.879387 0.553634
~Solvency 0.542793 0.874666 0.258550 0.268669
Asset quality 0.430186 0.669929 0.506002 0.508147
~Asset quality 0.684163 0.682305 0.671322 0.431733
Profitability 0.569733 0.714858 0.525064 0.424840
~Profitability 0.541605 0.638781 0.647591 0.492534
Size 0.439986 0.681020 0.426008 0.425210
~Size 0.628645 0.629407 0.680421 0.439308
Country 0.280374 0.833333 0.086957 0.166667
~Country 0.719626 0.550000 0.913043 0.450000

Note. The suffix “fs” means that the condition is calibrated, and “~” means the absence of the condition.

Source: Authors
4.2. Analysis of sufficient condition

The next table shows the results of the sufficiency analysis. We have developed two different models to deal with
the sufficiency condition analysis. Model 1 focuses on the solvency, asset quality, profitability and size
conditions, while Model 2 adds the country condition. The fact that Model 1 has three possible configurations
while Model 2 has six is explained by equifinality, one of the key properties of fSQCA. In this context, we
understand equifinality as the existence of multiple paths or solutions to a particular outcome (Elliot, 2013). For
each of the models, we find a group of combinations that lead to contagion. According to (Ragin, 2014), the
results obtained in both models are consistent (solution consistency >0.75). We present the results in the next
table, following Fiss (2011).
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Table 5. Sufficiency analysis

Contagion Contagion
(Model 1) (Model 2)
1 2 3 1 2 3 4 5 6

Solvency O O O O O . O
Asset Quality o O ° o o o o
Profitability . o ° ° o ° o )
Size o ° o o °
Country o o o
Unique coverage (cov.u) 0.436 0.315 0.185 0.188 0.201 0.237 0.113 0.056 0.218
Raw coverage (cov.r) 0.175 0.095 0.045 0.044 0.035 0.022 0.023 0.012 0.031
Consistency (incl.) 0.904 0.927 0.859 0.953 0.924 0.900 1.000 1.000 0.855
Solution coverage 0.577 0.525
Solution consistency 0.883 0.917

Note. As in Fiss (2011), ® means the presence of the condition. © means the absence of the condition. Large
circles mean the core condition, and small circles mean the peripheral condition.

Source: Authors

Regarding Model 1, we observe three different sufficiency configurations that could lead to interbank contagion
in the case of resolution. In particular, the first combination shows that banks with very low solvency levels
combined with low asset quality will experience contagion. The second combination again highlights weak
solvency as one of the key drivers for contagion, while the third configuration highlights a very weak asset
guality combined with a large volume of total assets.

Regarding the second model, when including the country condition, the results are in line with those obtained in
Model 1 and highlight the lack of solvency as one of the main drivers that lead to contagion. In addition, a weak
asset quality is once again relevant with regard to contagion. Finally, we clearly observe that belonging to the
country where the resolution has been triggered is also extremely relevant, as seen in combinations 4 and 5 in
Model 2.

Regarding the profitability and size conditions, the analysis shows mixed results, hence suggesting that these two
conditions are not key items for predicting contagion in a resolution environment.
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5. Conclusion

As per the best of the authors’ knowledge, this work represents the first study to use fsSQCA methodology in the
field of banking crises and banking resolution. This methodology proves to be particularly adequate in analyzing
complex causal relationships, therefore opening the door to the use of fsQCA in the study of financial crises and
the spillover effects of banking regulatory frameworks, among other areas.

Overall, the results indicate that banks with weak solvency metrics and a low asset quality tend to suffer higher
contagion when a resolution is announced. In addition, a bank belonging to the country where the resolution has
been triggered also tends to be related to a higher contagion risk. On the other hand, profitability and size seem to
be much less relevant with regard to interbank contagion.

In particular, from the necessary condition analysis, we can conclude that there is not a single condition that could
lead to contagion on a stand-alone basis. However, when focusing on the necessary conditions to avoid contagion,
we do observe that banks with high solvency ratios and/or banks not based in the country where the resolution
takes place generally do not suffer from contagion. Regarding a sufficient condition analysis, the conclusions are
straightforward, demonstrating that solvency, asset quality and the country where the bank is based are the three
key conditions that explain contagion.

The implications of this work may be relevant from an academic’s and practitioner’s viewpoint. Particularly from
a methodological viewpoint, this study opens the door to the use of fsSQCA in the field of banking crises and
banking resolution. We believe that fsSQCA, which combines fuzzy sets theory and quantitative qualitative
approaches, could become a widely used methodology to deal with uncertain and complex environments such as
financial crisis analysis in the future. Furthermore, this methodology could be used in future resolution cases,
which would increase the accuracy and the relevance of the conclusions obtained from the sufficient and
necessary condition analyses. Regarding the practical implications of this work, the conclusions reached
contribute to the banking supervisors and regulators’ better understanding of the contagion mechanism across
banks. In addition, the results highlight which banks could be subject to higher contagion as a result of triggering
a bank resolution. The findings of this study could also be used by investors and other market participants to fine-
tune investment strategies in scenarios in which the risk of banking resolution is high.
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Abstract. In recent years, Kazakhstan’s innovation policy has enjoyed a noticeable rally: ways to support innovation are being actively
discussed, a suitable “toolbox” is developing, the susceptibility of decision-makers to the mechanisms for encouraging innovation is
increasing. Nevertheless, effective levers of influence on business, in which innovation activity could manifest locally, have not been found
yet. Although this does not change the overall economic situation. Following on from the results of a survey of various level business
managers and factor analysis performed prior, the authors study the influence of incentive mechanisms on entity activities and their
“inquiry” on the public policy content. The authors come to the conclusion that most of the tools to stimulate innovation entrepreneurship
in Kazakhstan are currently aimed at successful market players, creating conditions for technological modernization of existing industries,
and at improving the level of entrepreneurs’ business and technological competencies. According to a study conducted in Kazakhstan, it is
necessary to increase the participation of universities, research institutes, local executive and legislative authorities in the development of
management mechanisms and the promotion of innovation entrepreneurship.

Keywords: innovation management; entrepreneurship; innovation activity; research and development; stimulation; Kazakhstan
Reference to this paper should be made as follows: Seitzhanov, S., Kurmanov, N., Petrova, M., Aliyev, U., Aidargaliyeva, N. 2020.

Stimulation of entrepreneurs’ innovative activity: evidence from Kazakhstan. Entrepreneurship and Sustainability Issues, 7(4), 2615-2629.
https://doi.org/10.9770/jesi. 2020.7.4(4)

JEL Classifications: M13, 031, 032

1. Introduction
The state's awareness of the role of innovation in sustainable economic growth has given a certain dynamism to

the policy in this area, the support of which has become one of the national priorities. Stimulating measures are
being discussed, appropriate tools are being intensively developed. Many of these take no more than a year to be
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tangibly embodied. A certain array of specialized literature has been accumulated, where the need for government
intervention in innovation is substantiated, and associated negative practices are analyzed. Experts regularly pay
attention to certain examples of the dynamic development of medium-sized businesses, of a substantial increase in
innovation expenditures within a number of large companies, of an increase in business interest in the results of
research and development (R&D) and further expanding cooperation with domestic scientific and academic
institutions.

Nevertheless, in the midst of these positive processes, qualitative changes in the overall macroeconomic situation
of Kazakhstan are still to be observed. Within 2011-2017, only 8.1-9.6% of entities would implement innovations
while the share of innovative products in the total output would remain below 1.6%, and there were no
prerequisites for these indicators to grow whatsoever.

The aim of this article is to conduct a study of the impact of incentive mechanisms on the activities of companies
and their “request” on the public policy content on the basis of a factor analysis and a sociological survey of
Kazakhstan company managers of various levels.

2. Literature review

The issue of the state innovation policy effectiveness, and effectiveness of the set of measures adopted has
become particularly relevant. According to experts (Howie, 2018), (Odinokova, 2019), (Kireyeva et al., 2018),
(Kurmanov et al., 2016), (Labunska et al., 2017), (Kolechkina et al, 2019), (Mikhailov et al, 2018) unrelated state
activities may significantly hamper the innovation performance (Naama, 2001; Naama, 2011). In addition, it
largely depends on the specifics of various areas and the capabilities of incentive mechanisms. In Kazakhstan, a
shortage of empirical study is observed, which is the means of assessing the contribution of various measures to
the development of corporate innovations, their relationship with competitiveness and productivity, and
researching the models of innovative behavior of firms. In this context, notable publications such as (Onyusheva,
2017), (Smirnova, 2016), (Tumalaviéius et al, 2017), (Ivanov et al., 2012), (Caurkubule et al., 2020),
(Chehabeddine, Tvaronaviciené, 2020), (Vigliarolo, 2020) are to be singled out. There are even fewer works that
would systematically examine the impact of public policy on the behavior of business entities at the micro level
(Jumakulov et al., 2019), (Musaripov et al., 2019), (Kurmanov et al., 2019), (Popova et al., 2019), (Pukala &
Petrova, 2019), (Lazarova et al, 2015), (Yankovyi et al., 2019), (Zbierowski, 2017), (Zahars & Stivrenieks, 2018),
(Pachura, 2015), (Lincényi, Carsky, 2020).

Thus, an assessment of the state support tools’ contribution that encourage entities to innovate is to be combined
with an analysis of the main factors that determine the overall “value” of the corresponding motivation and
behavior of innovatively active firms. The effectiveness of innovative activities of entities cannot only be judged
on the basis of innovation gross indicators. It is important to determine the sensitivity, orientation of business
representatives to them, and behavioral effects. Microeconomic studies of the behavior of entities that are
innovative form the basis for such conclusions.

3. Methods and information sources of research

As a rule, the assessment of the state policy impact on innovatively active entities, is carried out on the basis of
the expert opinion study. It is important to note that the final conclusions are quite sensitive to the selection of
experts, and moreover, it happens to be rather rare to ensure the joint activities of various professional group
representatives.

The sociological study hypothesis is an assumption of the positive role of incentives and policies in Kazakhstan
entities’ innovative activities.
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The analysis of state support tools for innovation entrepreneurship is based on a survey of the managers of
Kazakhstan’s 60 industrial establishments held as part of the Global Challenges Summit 2018 at the XXI Astana
Economic Forum in 2018.

The selection of companies included in the survey can be considered balanced on all parameters critical for
further analysis. It covers a wide range of businesses of very different levels (both in terms of production and the
employee number), age, industry affiliation, etc. The sample structure is shown in table 1.

Table 1. Brief characteristics of the sample

Name Entity share (%)
Entity life
Less than 5 years 12.0
5to 10 years 16.7
10 to 20 years 31.5
More than 20 years 39.8
Scope of activity
Crude oil and gas production 44.7
Chemical production 12.2
Machinery and equipment manufacture 5.9
Metallurgy 18.7
Telecommunications 3.7
Fuel industry 8.6
Energetics 6.2
Employee number
Less than 250 35
250 to 500 30.5
501 to 1000 21.7
More than 1000 12.8
Export availability
To the former USSR countries 54.6
To foreign countries 32.8
Ownership structure
Foreign owner participation 43.7
State participation 14.8
Financial health
Good 27.7
Satisfactory 69.2
Bad 3.1

Source: compiled by the authors

A sociological study in this article is aimed at studying incentives for the innovative activities of entities and their
“request” for the content of state innovation policy. In this regard, the heads of Kazakhstan companies were asked
two main questions:

1) what incentives have the greatest /the least impact on innovation activity?

2) how do state support tools influence the innovation activity of entities?

The survey allows constructing a system of indicators that describe the innovative behavior of entities in the real

sector of the economy and the factors that determine it, as well as compare the estimates with the results of other
studies.
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The empirical data on the behavioral strategies of Kazakhstan entities obtained during the study makes it possible
to clarify the role and importance of the existing state support mechanisms for innovation in business, to assess
the “requests” of businesses for the state industrial and innovation policy content to further increase their
competitiveness.

Following the analysis of the tools stimulating businesses to innovate during the study. These were classified as
follows:

- horizontal incentives which are preferred for horizontally organized economy areas ready to compete with
foreign players. These are driven by the example of other players;

- vertical incentives which are peculiar to vertically organized industries. These are due to the transition of major
consumers and product suppliers to new technologies;

- technological incentives which are closely related to the offer of technological solutions by experts, scientific
and academic institutions;

- coercive incentives which are implemented by the state through the influence of the authorities on the behavior
of entities, changing the nature of public procurement, and tightening the requirements of technical regulations.

Preliminary results of the factor analysis of manufacturers’ demand for technological innovations and for various
tools to stimulate innovation have formed the basis for this article. Factor analysis has revealed factors explaining
more than half of the variance of respondents' answers.

4. Results

In 2017, in the framework of the scientific theme ‘“Modern mechanisms of innovation management in the
development of entrepreneurship in the Republic of Kazakhstan” (Kirdasinova, Kurmanov, 2017), a sociological
study was conducted based on a survey of the managers of Kazakhstan’s 60 industrial establishments. According
to the results of the study, incentives for innovative activities ranked according to the survey of the managers of
innovatively active businesses in Kazakhstan (figure 1).

See Figure 1 for the incentives for innovative activities for 2015-2017 ranked according to the survey of the
managers of innovatively active businesses in Kazakhstan.
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Promising developments by research universities, higher education
institutes of the country

Promising developments by Kazakhstan research institutes

Recommendations and proposals of public authorities

Tighter technical requirements in public procurement

Recommendations and proposals from external experts and
consultants

Transition of business intermediaries to the production of
components and materials with new properties

Tighter requirements of technical regulations

Examples of leading foreign businesses

Tighter technological requirements and the transition of consumer
entities to new technologies
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Fig. 1. Incentives for Kazakhstan business innovation activity in 2015-2017

Source: compiled by the authors according to the results of a sociological study

The results of the study in Figure 1 indicate the highest popularity of horizontal and vertical incentives for
innovation activity among innovatively active entities in Kazakhstan (45% and 35%, respectively).

So far, the state’s incentive for the implementation of innovation activities by the entities is manifested in the
form of tightening requirements of technical regulations. Only 11% of domestic innovative businesses note the
positive role of public procurement. The contribution of innovation proposal from the Kazakhstan research
institutes and research universities seems very limited.

The factor analysis in table 2 has revealed the factors that explain more than half of the variance of respondents'
answers.
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Table 2. The results of factor analysis of incentives for innovation at the micro level

Component factor load
Innovation activity incentive Vertical Innovation Foreign Active state

cooperative proposal practices influence
Tighter technological requirements and the transition of consumer entities to
new technologies 0.730 -0.096 0.054 0.160
Examples of leading foreign businesses -0.080 0.141 0.754 -0.266
Tighter requirements of technical regulations 0.180 -0.180 0.640 0.325
Transition of business intermediaries to the production of components and 0.707 0175 -0024 -0.188
materials with new properties
Recommendations and proposals from external experts and consultants -0.245 0.615 0.345 0.084
Tighter technical requirements in public procurement 0.078 0.230 -0.002 0.530
Recommendations and proposals of public authorities -0.096 -0.060 -0.017 0.726
Promising developments by Kazakhstan research institutes 0.009 0.740 -0.069 0.130
Promising developments by research universities, higher education institutes 0.165 0628 -0.050 -0.040
of the country

Source: compiled by the authors on the basis of estimates of business managers and calculations by the method of principal components

The revealed factors have coincided practically with the initial assumptions on the main groups of incentives:

- vertical cooperative factor that is associated with the processes of technological updating and the structure of
value chains of industrial cooperation. It is important for metallurgy, production of equipment and electric
machines, large enterprises.

- proposal of innovation. This factor comes from the external environment of the entity (recommendations and
suggestions from consultants and experts, promising developments of domestic research institutes and
universities). It stimulates innovation activity in businesses, manufacturers of machinery and electrical equipment,
oil and gas sector representatives, players focusing on demand from large businesses and the state.

- foreign practices that is associated with the tightening of technical regulations, often implying the reduction of
internal technical standards to the standards of the most developed countries. It is important for large enterprises
with the participation of foreign companies and shareholders who are subject to fierce competition with domestic
and foreign players, especially in the engineering.

- the active influence of the state. This factor manifests in increasing the technical requirements of public
procurement, as well as recommendations and suggestions including informal ones by authorities. It is typical for
companies focused on state orders and government sponsored enterprises, primarily in the production of
equipment and machinery.

The susceptibility of entities to one or another incentive tool depends on both the individual peculiarities of their
activities and objective parameters. Given this circumstance, the relationships of these factors with two main
features of the innovation process at the micro level are further considered:

- apositive assessment of the “contribution” to the innovation activity of a competition;

- the constant process of introducing innovations as a mechanism to strengthen the entity’s market position.

The first of the features has shown a clear negative relationship with the “active influence of the state.”
Significantly positive is correlation of this feature with the “innovation proposal” at about 10%. The lack of an
explicit linking of the first feature to “foreign practices” can be explained by a direct correlation of this indicator
with the intensity of pressure from foreign players —a phenomenon not inherent in optimistic assessments.

The second situation is simpler. It demonstrated a positive dependence only on “foreign practices” and almost
complete independence from the other 3 factors.
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In general, we can conclude that measures related to “manual control” and public procurement are primarily
sensitive for businesses that are not ready for serious competition and depend largely on the state. In their turn,
actions aimed at “pulling up” to the level of leading foreign companies, positively affect Kazakhstan businesses
operating in competitive markets and developing according to an innovative model. Thus, in modern conditions,
the two most common schemes in Kazakhstan are:

- a horizontal one, based on the experience of foreign companies in conditions of strong competition;

- a vertical one, based on partnership.

At the same time, it should be noted that the model of “innovative supply” bears significant potential in
Kazakhstan. It involves technological modernization of businesses in vertically organized sectors and the
strengthening of incentives for innovation in their cooperation chains.

Table 3 shows a set of tools that stimulate Kazakhstan entities to carry out innovative activities selected for
further analysis.

Table 3. Description of tools for stimulating Kazakhstan entities to implement innovative activities

L Resource volume,
Tools Year of application -
million tenge

Tax support
Tax relief when investing into R&D 2008 n/a
Benefits for special economic zone (SEZ) participants 2011 nfa
Directfinancing
1% of the total annual income of subsoil usersin R&D 2017 1%
Financing through development institutions
“Startup Kazakhstan” program (stimulating the development of high-tech start-up 2016 18812
companies that are focused on solving technological problems) '
%Ve@ent of Kazakhstan and the World Bank Joint Project ‘Promoting Productive 2016 $110 million
Innovation”
Innovation funding (for the technological development of industries, the technological 2015 17 7735
development of existing businesses, the commercialization of technologies) '
Innovation infrastructure
Regional technology park development including integration with universities considering

: . - 2015 266,9
their geographical location
Technol(?gy center development with the involvement and co-financing by transnational 2016 13339
corporations
“ITP” Innovation Cluster and its participants development 2016 16916
Nazarbayev University’s Business Campus Astana infrastructure development 2015 4219
Regulation
Technical regulation development, formation of new standards and regulations in the EAEU 2004* -
Interaction organization
Promotion and coverage of innovation activity 2015 11364
National Innovation Competition holding 2015 2815

Note:*- in accordance with the Law of the Republic of Kazakhstan On Technical Regulation. 2004

Source: compiled by the authors

Table 3 shows the complex of selected tools stimulating Kazakhstan businesses to carry out innovation activities,
which are somewhat “biased” towards innovation infrastructure and financing through development institutions.
This is due to current accents in the State program of industrial and innovation performance of the Republic of
Kazakhstan for 2015-2019 (SP1ID-2) (SPIID for 2015-2019, 2014). They seem to be very “noticeable” in the eyes
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of the expert community, diverse in nature and the expected effects, while they do not have a clear industry focus.
This selection, while relatively small in size, clearly reflects the aforementioned trends: “diversification” of
support tools and activation of innovation policy.

The heterogeneity of the incentives for the implementation of innovation activities by businesses initially allows
to assume a significant difference in the scale of their application. In our opinion, non-selective measures of state
support should affect “on average” a wider range of knowledge-based businesses (Koval et al., 2018; Drobnic,
2019).

In general, the interviewed respondents have confirmed the hypothesis about positive contribution of state policy
to the business innovation activity (Figure 2).

| | | | | | | |
Tax relief when investing into R&D [ 2 BEHEEEEEEEEE
Benefits for SEZ participants [ BEER

1% of the total income of subsoil users in R&D  Fmis: w] [

"Startup Kazakhstan" project [ [y

"Product Innovation Stimulation” project [ BEEERRREREERRE

Innovation funding [ el

Regional technological park development Fmmima] ] fcicis it it it
Technology center development [ e [
PIT Innovation Cluster development [ ] BEEEEREERERRRE

NU's Business Campus Astana infrastructure o —
development R RARBRRRRRE |

Technical regulation development [ | EEEEE

Promotion and coverage of innovation activity [ BEEEE

National Innovation Competition holding e = IHEEEEEEREE
[ [ [ | [ [ [ [ [
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

EIThe measure has positively affected the innovation acitivity O Undecided B This has nothing to do with us

Fig. 2. The impact of state support tools on innovation activities of businesses

Source: Compiled by the authors
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As seen from Figure 2, the focus of tax policy in Kazakhstan on supporting innovative entities is visible to a
greater extent on the example of tax relief and preferences provided to payers in the zones with special legal and
tax regimes. In the Republic of Kazakhstan, the basic tax rates for the entities engaged in innovation activities in
the territories of “ITP” and “Astana-Technopolis” SEZ are reduced by 100%.

The Tax Code of the Republic of Kazakhstan has been introduced with tax incentive measures for the contribution
of subsoil users and businesses in R&D. Among those is a direct tax on subsoil users on R&D in the amount of
1% of the total annual income and deductions from the tax base of businesses on R&D in the amount of 50%.

It is important to note that a study of the effectiveness of tax relief aimed at developing innovation and innovation
entrepreneurship in Kazakhstan is still to be conducted. In 2011-2012, at the request of the Government of the
Republic of Kazakhstan, the UN Economic Commission for Europe conducted a study to assess the innovation
performance of Kazakhstan. During this study, the existing tax benefits for knowledge-based businesses have
been studied. So, for example the UN Review concludes that the existing system of state support measures for
innovation in the country is insufficient and it needs to be expanded in a number of areas. UN experts do not
focus on the need to significantly expand the list of tax incentives for innovative businesses. In their opinion, this
is due to the fact that Kazakhstan has more powerful factors impeding the transition to the development of an
innovative economy than the unfavorable tax regime:

- imperfection of the framework conditions of the NIC;

- insufficient direct funding of science (UNECE, 2012).

The fact that some tax benefits were introduced in Kazakhstan relatively recently is to be considered, and, in our
opinion, their effect is yet to manifest itself. Thus, at the moment, assessing the effectiveness of tax incentive
measures aimed at stimulating innovation entrepreneurship and innovation performance seems premature.

In our study, a direct tax for subsoil users on research and development in the amount of 1% of the total annual
income was attributed to direct financing of innovative activities of entities. So, in accordance with the new Tax
Code of the Republic of Kazakhstan, these funds will be transferred to the ITP Autonomous Cluster Fund (ITP
ACF) and the Nazarbayev University Autonomous Educational Center (Nazarbayev University AEC).

On June 14, 2018, a joint decree was signed by the Ministry of Industry and Infrastructural Development (MIID)
and the Ministry of Education and Science of the Republic of Kazakhstan (MES) on the “Rules for financing
research, scientific, technical and development works in the amount of 1% of the extraction costs incurred by
subsoil user in the previous year.” In accordance with this decree, a subsoil user in Kazakhstan receives a legal
mechanism to send one percent of their total income over the last year to R&D. According to the Tax Code of the
Republic of Kazakhstan, these funds are sent to Nazarbayev University AEC, ITP ACF, and to the universities
accredited in the Ministry of Education and Science of the Republic of Kazakhstan system.

According to the MIID officials, in the period between January 1st and November 11 2018, about 1 billion tenge
has been attracted from subsoil users to ITP ACF as part of the implementation of the innovation cluster projects
and the obligations to finance R&D. During this period, 22 projects were funded for a total of 695 million tenge in
the following areas: energy, subsoil use, geological exploration, safety engineering, Industry 4.0, etc. Currently,
11 projects are on the way.

It is important to note that subsoil users will be able to use these funds to organize research laboratories and
conduct targeted R&D involving local and foreign universities, research institutes and scientists.
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Currently, Kazakhstan is offered a wide range of tools for financing innovation through development institutions.
One of the most important of those is an incentive tool of innovation grants, that is, state reimbursement of costs
to innovators who have passed special selection for the implementation of innovative ideas. This tool has already
approved itself among entrepreneurs; the demand for it is growing annually.

Among non-tax measures of state support, technical regulation and the formation of new standards and
regulations were mentioned often. It should be noted that in Kazakhstan innovation grants are provided for the
following: technological development of industries, technological development of existing enterprises,
commercialization of technologies. The technological development of industries in Kazakhstan is governed by the
Rules for the provision of innovation grants for the technical development of the industry, and the technological
development of enterprises is governed by the Rules for the provision of innovation grants for the technological
development of existing enterprises.

The combination of tools used to stimulate the innovative activity of businesses seems important to investigate
(table 4).

Table 4. The results of factor analysis of tools to stimulate the innovative activity of businesses

Component factor load
Stimulation tools Vertical Innovatio Foreign Active state
cooperative | nproposal | practices influence

Tax relief when investing into R&D 0.132 0.628 0.004 0.175
Benefits for SEZ participants 0.152 0.835 0.052 0.119
1% of the total annual income of subsoil usersin R&D 0.818 0.070 0.159 0.056
“Startup Kazakhstan” Program 0.211 0.162 0.698 0.047
“Promoting Productive Innovation” project 0.134 0.192 0.494 0.174
Providing funding 0.480 0.196 0.721 0.247
Regional technology park development 0.706 0.256

Technology center development with the involvement and co-financing by 0.568 0.182 0.151 0.310
TNCs

“ITP” Innovation Cluster development 0.818 0.146 0.268 0.214
Nazarbayev University’s Business Campus Astana infrastructure development 0.829 0.248 0.148 0.236
Technical regulation development, formation of new standards and regulations 0.159 0.280 -0.250 0.705
Promotion and coverage of innovation activity 0.124 0.017 0.252 0.800
National Innovation Competition holding 0.167 0.050 0.354 0.701

Source: compiled by the authors by the method of principal components

The results of factor analysis have revealed 4 groups of measures corresponding to one of the directions of the
policy in innovation performance:

- innovation infrastructure;

- tax relief;

- state financing of innovative projects;

- a “hard” guiding hand (technical regulation, adoption of directives, introduction of standards and norms) or a
“soft” one (organization and coordination of interaction).

Support of companies within the framework of the ‘“Promoting Productive Innovation” Project and innovative
funding are found between the innovation infrastructure and direct financing. Their relative “proximity” to the
infrastructure block, which includes quasi-state funding models, is obvious as priorities of the SPIID-2 and
activities of innovation development institutions coincide.
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It is important to note that some incentives for innovation activity at the micro level are combined one way or
another with external barriers for its implementation. Thus, manufacturers that felt the influence of tax relief have
indicated the difficulty in attracting project investments and the insufficient prevalence of budget co-financing of
innovations less often. The first problem is less typical for those who conduct their activities in technology centers
and SEZ. Recipients of direct financing (businesses performing innovations), are rather concerned about the
insufficient purchases of innovative products by the state.

A clear clustering of government support measures in the areas of policy indicates a connection with significantly
different advantages and disadvantages of their application for entities. At the same time, on the one hand, there
are obstacles to the complementarity of heterogeneous tools, and on the other hand, the widest possible
“coverage” of innovatively active businesses is ensured.

5. Discussion

Currently, the number of production entities affected by state stimulation of innovations is very large. Within the
analyzed selection, its positive impact has been noted by the majority (60%) of innovative business heads.
Contrary to popular belief, state support is mainly addressed to successful companies rather than outsiders. The
maximum ‘“coverage” is peculiar to tax incentives, and by virtue of their specificity, they contribute to a greater
extent to the expansion of innovative activity, not to its “start.” Only a small part of the measures is focused on a
dynamic development of existing and creation of new businesses, and their effectiveness is largely limited by the
administration quality. We agree with the study (Jumakulov et al., 2019) that the vast majority of functioning,
resource-rich incentive tools is addressed to traditional areas. However, in our opinion, changing business
perceptions of technological modernization increases the relevance of developing new, “smart” mechanisms for
stimulating innovation, which are proactively adaptable to changing corporate demand for technology.

The low level of innovation is largely associated not only with the difficulties of their implementation, but also
with poor business motivation. A significant potential for the impact of competition on innovation remains as
well. The share of innovation segment in public procurement is still relatively small (Vazov, 2019), (Kurmanov et
al., 2019b). The motivation of entities to innovate is greatly enhanced by tightening technical standards.

The unstable business environment and internal corporate bureaucratization that limit the innovative susceptibility
of the business are serious barriers to expanding innovation. Since even positive changes create uncertainty and
increase risks, especially for long-term projects, one of the most important tasks is to ensure the stability of
management and regulation (Koval, Pukata, 2017). In markets in need of change, appropriate adjustments should
be as predictable as possible for the business community. Creating an attractive investment environment would
expand the number of innovative businesses. Combining such measures with promoting innovative initiatives
focused on demonstration effects and supporting relatively young start-up companies in need of risk sharing is
advised as well.

Most companies’ choice of import substitution is justified, because they still do not have the necessary potential
to promote high-tech products to world markets. However, such mechanisms should not limit competition with
foreign players, otherwise the motivation of domestic manufacturers to innovate sharply decreases and conditions
for technological borrowing and adaptation worsen.
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Conclusions

The results of the study of tools to stimulate innovation entrepreneurship indicate that the incentive on the part of
the state to carry out innovative activities by entities so far manifests itself in the form of tightening requirements
under technical regulations. Only a small part of domestic innovative businesses notes the positive role of public
procurement. The contribution of innovation proposal from the Kazakhstan research institutes and universities
seems very limited.

In general, the study has confirmed the hypothesis about the positive contribution of public policy to the
innovative activities of entities. The current stage of innovation policy performance is characterized, on the one
hand, by the creation of a sufficiently diversified toolbox for stimulating innovation entrepreneurship, and, on the
other, by the search for new opportunities to activate innovation policies in the context of the fourth industrial
revolution.

However, most of the tools to stimulate innovation entrepreneurship at the moment are aimed at successful market
players, at creating conditions for the technological modernization of existing industries, and at improving the
level of entrepreneurs’ business and technological competencies.

According to the study, Kazakhstan needs to increase the participation of universities, research institutes, local
executive and legislative authorities in the development of management mechanisms and stimulation of
innovation entrepreneurship. It is necessary to create mechanisms able to interest local authorities, development
institutions and main participants of the national innovation system in matters of implementing state programs for
stimulating entities to innovate.
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Abstract. The approaches to modeling competencies have been explored in the article and a model of a strategically oriented approach to
the development of management competencies of the company "Industry 4.0" has been built. An algorithmic “fuzzy logic” model to assess
the input managers' competencies and obtain a final assessment as a parameter for achieving strategic goals has been formed. A
methodology for using the “fuzzy logic” toolkit to assess managers' competencies in obtaining the pair impact assessment, which forms a
new level of the comprehensive assessment of managers' work, has been developed.
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1. Introduction

The modern global economy exists in conditions of increasing competition, powerful economic crises, and the
daily aging of technology and knowledge, therefore success is achieved by those companies in which the key
factor among all resources is the human factor, especially management personnel (management). The post-
industrial stage of the development of world society (Industry 4.0) contributes to changes in the existing
traditional technologies of personnel management to more adaptive and organic, which, accordingly, requires the
continuous development of managers at all levels of the hierarchy (Meissner et. al., 2017). Therefore, the
development of a managerial competencies model in the knowledge economy is an important theoretical and
practical task. The above circumstances testify to the need for a search of various mechanisms and models for the
development of managerial personnel, the involvement of a fuzzy logic model, which determines the actual
nature, scientific and practical interest of the topic of the article.
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2. Literature Survey

In modern companies operating in the conditions of Industry 4.0, managers’ competency models play an
important role in personnel policy. As noted by the scientists (Bucker and Poutsma (2010), Makedon et. al.
(2019), Mathis & Jackson (2003), Zoni et. al. (2012), competencies are primarily used as an assessment tool,
allowing company owners to evaluate work performance and “analyze, not only what management has achieved
over the past period but also how it was done” (Schwab (2016), Tessier & Otley (2012). Moreover, management
features leave an imprint on the requirements for the managers’ competency profile. To maintain the
competitiveness of activities in the market, the company needs to develop managerial personal with limited
resources in a short period of time.

3. Methods

In the methodological field of our research, the following ideological and scientific-methodological directions are
distinguished. 1) A scientific and methodological approach to a differentiation of types of managerial
competencies, where the assessment of the effectiveness of introducing a competency model is assessed in the
sense of: a) knowledge competencies, which are characterized by a practical or theoretical understanding of the
nature of the managerial work; b) competencies of skills and abilities based on the ability of the manager to carry
out managerial actions to carry out strategic tasks taking into account the interests of the company (Carnall
(2007), Mabin, Forgeson and Green (2001); Bernardi, (2019); 2) Methodology of key competencies. In the
framework of its use, three main types of competencies are distinguished: key, technical, and managerial: a) key
competencies are knowledge, skills, and personality traits; b) technical competencies are inherent in professional
areas/roles; c) management competencies (Ferreira & Otley (2009), Dzwigol et.al. (2018, 2019)). 3) Methodology
for assessing managerial work on the basis of fuzzy logic, where the contact areas of qualitative assessment are
distinguished: a) development level — the possession of the general theoretical and practical knowledge of the
profession, the ability to solve complex problems, and the ability to work independently under minimal
supervision; b) advantage level - knowledge of the trends of the profession, ongoing research, legislative
framework used by the manager to develop its own strategies, standards, and processes, completely independent
performance of the work (Afshari et. al. (2014), Chang et. al. (2000), Drobyazko et. al. (2019a,b), Rezk et al.
(2019)).

4. Results

We propose to distinguish three approaches to the development of the company management competencies: 1)
The resource approach considers management competence (knowledge, skills, abilities) as a source of the
company's competitive advantage; 2) The purpose of the behavioral approach to the development of managers is
to create the necessary conditions for the realization of their creative abilities, to build knowledge, and develop
skills in the process of functioning of the company; 3) A strategic approach to management development is to
ensure a sustainable competitive advantage of the company, by increasing the competitiveness of management
and ensuring the guarantee of its professional growth and development for the long term. Based on the selected
approaches, a strategically competent approach to the development of management competencies is offered,
which contributes to: a) the achievement of competitive advantages for managers; b) planning and organizing the
development of knowledge, skills, and abilities in accordance with the level of management and the
corresponding company strategy (Dechow et. al. (2007), Draganidis, Mentzas (2006), Kwak et al. (2003);
Tvaronaviciené¢ (2018)). The level model of using the strategic competency-based approach in the company's
management mechanism is presented in Figure 1.
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[ Factors of the external and internal environment of the company ]

The purpose of the approach is to form and build up knowledge, professional management
skills in accordance with the strategic goals of the company

v

K Main objectives of the approach:
- "immersion" of managers in the system of strategic management of the company;
- enhancement of motivation of development of the company’s management competencies;
- improving the quality of management of the company;
- providing the company with competitive advantages based on the development of management
competencies. /

~

v
4 ] ] N
Strategically oriented approach to the development of company management
competencies
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v
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Principles of development of company management competencies
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P / R
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Methods of development of management Ways to develop management competencies
competencies from the company’s standpoint
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Development of management competencies from Sustainable development of management
the standpoint of fuzzy process logic competencies
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Development of Development of Development of management Development of
management management competencies competencies from the standpoint management
competencies as a set in terms of changing of transformation of knowledge, competencies as a
of its business qualities business qualities skills, and abilities system

Figure 1. A level model of a strategically oriented approach to the development of company management competencies
Source: the authors

Speaking about the competency-based approach to the development of managers, the principles of choosing
competencies and designing models should be highlighted. Competencies should be: comprehensive, cover the
functional responsibilities of a particular position; discrete, characterize a separate type of activity, distinguishing
it from others; focused, that is, clearly defined; understandable; congruent (compatible), forming within the
framework of the organizational culture and strengthening it in accordance with the company’s strategy; relevant,
that is, updated in a timely manner, reflecting the current and future needs of the company (Lin (2010), Snell,
Morris and Bohlander (2016), Vakola, Tsaousis & Nikolaou (2004), Dzwigot-Barosz, Wolniak (2018)). The basic
groups for assessing the competencies of managers who are most in demand on the part of Industry 4.0 companies
are defied and presented in Table 1.
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Table 1. The basic model of competencies of company management in the conditions of Industry 4.0

Competency group Description of competencies

Characteristics:

- special knowledge and skills acquired in the course of labor activity;
- functional accuracy and experience;

X1. Experience and term| - management of personal learning and development;
of work Assessment options:

- 0-10 years;

- 10-20 years;

- more than 20 years.

Characteristics:

- basic education, second education, academic degree;
- professionalism, entrepreneurial abilities;

X2. Education, cognitive | - effective time management.

and creativity potential | Assessment options:

- Bachelor (basic education)

- Master/MBA degree;

- Doctor of Philosophy (PhD).

Characteristics:

- development of planning and goal setting skills;

- organization of the activity process in accordance with the functions of management;
- ability to make decisions;

- ability to effectively delegate authority.

Assessment options:

- achievement of goals within six months;

- achievement of goals within one year;

- achievement of goals in more than a year.

Characteristics:

- communications and interpersonal and group communication skills;

- ability to resist manipulation;

- ability to respond constructively to criticism.

- a healthy, reasonable lifestyle;

- corporate culture of the organization of the work process, workloads, and leisure.
Assessment options:

- the number of direct communications up to 7 points;

- the number of direct communications from 7 to 14 points;

- the number of direct communications is more than 14 points.

X3. Effective goal
setting and development

X4. Communicative,
leadership function and
managerial orthobiosis

Source: the authors

The basic model of managers' competencies can be for a company that operates under the conditions of Industry
4.0: the model of good practice, based on which the company and management will be able to increase their
productivity and work efficiency; the standard, the goal of improving management, which will allow the company
to clearly formulate requirements for managers; the template, in relation to which the company can evaluate the
existing management, form programs for its development, and carry out improvements.

Possibilities of using “fuzzy logic” tools in company management

The presence of simultaneously different types of uncertainty in a complex multilevel hierarchical management
system of a company makes it necessary to use the fuzzy sets theory for decision making, which allows
adequately taking into account the existing types of uncertainty. Such an approach allows bringing together all
available heterogeneous information: deterministic, statistical, linguistic, and interval regarding the formation and

2633


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(5)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.2020.7.4(5)

development of management competencies (Granlund & Mouritsen (2003)). With the most abstract approach to
the system, the criterion for the functioning of such a management competency analysis system, in the language
of the theory of fuzzy sets, can be represented in the form of maximizing the degree of admissibility and
effectiveness of decisions made. Therefore, a subset of admissible and effective values of the parameter x is
chosen as a subset (Zongmin et. al. (2017); Kwilinski (2018, 2019)). The subset of effective values of the
parameter x is fuzzy for real systems since it cannot be said that only one value, for example x? = 4, is effective,
and all other values of x are ineffective (Figure 2), i.e. pa(4)=1, ua(x)=0 mist x#4.

4 Fuzzy Logic Designer: Untitled - O R
File Edit View
| e
-~
X1 S
| - =
‘‘‘‘‘‘‘ Untitled
x e e e ————————
‘ +_ ______ (mamdani)
et -
X3 -
| 7
FIS Name: Untitled FIS Type: mamdani
And method min v Current Variable
Name
Or method max v |y
Type output
Implication min v
Range [01]
Aggregation max v
Defuzzification centroid v Help hoae l |
Renaming output variable 1 to "Y" |

Figure 2. Algorithmic view of the "fuzzy logic" model

In reality, there is no such a boundary since an insignificant change in x leads only to a small change in za(x),
therefore, membership functions of the form are more consistent with reality. Thus, the use of an expression of the
form “should be close to x*”, which is not a precisely formulated goal, can be modeled by a fuzzy subset with a
membership function. A fuzzy goal means a goal that can be described as a fuzzy set in the corresponding space.
Thus, the value X is a given set of alternatives. Then, the fuzzy goal, or simply the goal, G will be determined by a
fixed fuzzy set G in X. In the usual approach, the preference function that is used in the process of determining
competencies serves to establish linear ordering on the set of alternatives (Dursun, Karsak (2010) Jana et. al.
(2017)). Obviously, the membership function wc(x) of the fuzzy goal performs the same task and can be obtained
from the advantage function using normalization, which preserves the established linear ordering.

Similarly, a fuzzy constraint or simply a constraint C in the space X is defined as some fuzzy set in X. An
important point here is that both the goal and the constraints are treated as fuzzy sets in the space of alternatives;
this makes it possible not to distinguish between them when forming a solution. A solution is essentially the
choice of one or more of the existing competencies. The decision-making problem in fuzzy conditions is
interpreted as the complex effect of the fuzzy goal G and fuzzy restriction C on the choice of alternatives and it is
characterized by the intersection G x C, which forms a fuzzy set of alternatives for the choice of management
competencies D, i.e. D = G x C (Gungor et. al. (2009)).
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The membership function for the set of solutions is defined by the relation:

Hp (X) = e (X) A e (X) 1)

In the more general case, if there are n goals and m constraints, then the resulting solution is determined by the
intersection of all given goals and constraints, ie:

D=G nNn..nG,nC,n..nC @

and accordingly,

Hp = Hoy Ao N Hon N Hey Ao N He (3)

In the above definition, fuzzy goals and restrictions enter the expression for D in exactly the same way. Such a
definition of a solution as a fuzzy set in the space of alternatives may seem somewhat artificial. In fact, it is quite
natural, since a fuzzy solution can be considered as some kind of “instruction”, the fuzziness of which is a
consequence of the inaccurate formulation of goals set and restrictions in the ranking and allocation of
competencies of company managers (Thompson & Martin (2010)).

In many cases, it is still reasonable to choose those alternatives that have the maximum degree of belonging to the
set D. If there are several such elements, then they form the usual set, which is called the optimal solution, and
each element of this set maximizes the solution (Varmazyar, Nouri (2014); Czyzewski et. al. (2019)). The more
general case when the goals and restrictions are fuzzy sets in different spaces is of practical interest. Let’s the
mapping be from X to Y, with the variable x denoting the "input" effect and y the corresponding "output”. Let’s
suppose that the purpose of competency choice is given as a fuzzy set G in Y, while a restriction is a fuzzy set C in
the space X. Having a fuzzy set G in Y, one can find a fuzzy set G in X, which induces G in Y. Membership
function G in Y is given by the equation:

Hs (X) = 5 (F (X)) 4)

After this solution, D can be expressed by the section of the sets G and C. Using the preliminary relation, one can
write:

o (X) = 1 (F (X)) A 14 (X) ©)

Thus, the case when goals and restrictions in the question of choosing competencies are set as fuzzy sets in
different spaces can be reduced to the case when they are set in the same space (Tzuu-Hseng et. al. (2008)). In
addition, the basic concepts are the fuzzy concepts “growth of the level of competencies” and “decrease in the
level of competencies”, and the relationship between them is presented in the form of a compositional inference
rule:

f U then E (6)

where U and E are fuzzy concepts that are judgments about the competence of the manager for consideration,
respectively. The membership function corresponds to a fuzzy conditional operator S, where a fuzzy subset U is
defined on the judgment area X, a fuzzy subset E in the area Y:

#s (Y, X) =min [z, (x), e (V)] x e Xy €Y 0
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The complex system of behavior is described by a set of fuzzy instructions using "or" operations:

f U, then E, or U, then E, ®)

with membership function:

s (Y, X) = max{min [:ulJl(X)’ :UEl(y)]; min [zuuz(x)’ :UEz(y)]} )

In this form, the strategy for choosing managers’ competencies for a company operating in the conditions of
Industry 4.0 may be an expression of a fuzzy operator. The basis for deciding on competencies £ with a known
input U and a given relation between fuzzy sets is the Zadeh’s compositional rule:

:UE(y):mXaX min[lLlU (%), 5 (Y, X)] (10)

When controlling a specific process, the input can also be point (clear) Xo. In this case, the compositional rule of
output is simplified since the input xo can be interpreted as a fuzzy input U with membership function zu(x),
which is everywhere equal to zero, except for the measuring point X, where it is equal to unity:

/uE(y) :/uS(y’XO) (11)

To make a clear decision on the competencies of managers, it is necessary to choose a control yo that maximizes
the resulting membership function:

e (Yp) = max max min [ﬂu (%), 145 (Y, X)]

. (12)
Let’s give a description of the principles of construction and operation of a fuzzy control model for the simplest
process (one “input” - one “output”), in which each instruction “i” associates the fuzzy concept of assessment of

the quality of competence “p” with the fuzzy concept of achievement of the strategic goals of the company “g”
from their membership function:

ﬂi(p):>7i(Q)1i=ﬁ (13)

For the case (13), a clear value for the achievement of strategic goals go can be found using the following
algorithm with an unchanged set of competencies “po’:
1. For each instruction “i”, the degrees of assessment of the quality of competencies of managers are determined:

1.(Pg), 145 (Pg) -, (D) (14)

2. Membership functions that define the fuzzy concept of achieving strategic goals for each instruction are found:

ﬂl(q): min[,ui(po),yi(q)],i :ﬁ

and then the complete fuzzy concept of strategic goals: (49)
A(a) = maxmin 2 (p,). 7 (a)] )
3. A clear control impact qo is calculated, which ensures the maximum membership function f$(g):
A(a) = maxmaxmin[ 44 (p,), 7,(a)]
17)
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The initial construction of membership functions can be performed using exponential functions with their
subsequent adaptation according to the quality criterion for choosing managers' competencies using the fuzzy
logic model used. For control, it is possible to build several types of models that differ in the type of information
used: only deviations from a given value, deviations and the value of its first derivative, and the like are
measured. A specific type of algorithm is selected for each case, based on an analysis of the various strategic
goals that are put before the management.

5. Practice of applying the ""fuzzy logic" technique to assess the competencies of managers in the conditions
of Industry 4.0

In general, the fuzzy logical inference mechanism should include four steps: 1) phasification (introduction of
fuzziness); 2) fuzzy conclusion; 3) composition; 4) dephasification (bringing to clarity). Interpretation of the
fuzzy model involves selecting and specifying the input and output variables of the corresponding fuzzy output
system (Regina (2012), Shipley & Johnson (2009), Sutton, Watson (2013)). Managers' competencies will be
assessed using the Fuzzy Interference System (FIS) framework, which is the basic concept of the MATLAB
software package's Fuzzy Logic Toolbox module. Using the data in Table 1, a rule base for determining the
output variable for assessing the managers' competencies is formulated. The model “X” is the competency
designation/input variables, the output variable “Y” is “achievement of the strategic goals of the company”.

Table 2. Fuzzy rule base for determining the input variable of competencies of managers
Values of the terms of the input variables
Low level (L) Middle level (M) High level (H)

Input variables

X1. Experience and term of work

0-10 years

10-20 years

More than 20 years

X2. Education, cognitive, and creative potential

Bachelor's Degree
(Basic education)

Master / MBA degree

Doctor of Philosophy
(PhD)

X3. Effective goal setting and development

achievement of goals
for more than a year

achievement of goals
within one year

achievement of goals
in a period up to six
months

X4, Communicative, leadership function and

managerial orthobiosis

number of direct
communications more
than 14 points

number of direct
communications from

7 to 14 points

number of direct
communications up to
7 points

Appendix 1 provides assessments of the logical rules for assessing managers' competencies. A choice in favor of
trapezoidal accessory functions was made. A demonstration of the “fuzzy logic” technique is presented in Figure
3.

For the input variable X1:

Membership Function Editor: Untitled - olEN ol Membership Function Editor: Untitled - olEl (o Membership Function Editor: Untitled - olEN
Edit View Fle Edit Flle Edit View
#i8 Varibins Membership function plots """ 1 ——— Membership function plots ™™ L Variaties Membership function plots """ L1
— . M " L " " L [ "
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XX] XX Do
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XX (XX XX
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For the input variable X2:
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For the output value Y:
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Figure 3. Membership function graphs for input linguistic variables (manager competencies) X1 - “experience and term of work”, X2 -
“education, cognitive and creative potential”, X3 - “effective goal setting and development”, X4 - “communicative, leadership function and
managerial orthobiosis »

The constructed model of fuzzy inference allows setting values for the input variables X1, X2, X3, X4 that
correspond to the competencies from the table 2 and evaluate the parameter Y - “level of achievement of the
strategic goals of the company”. The “fuzzy logic” visualization is presented in Figure 4.

—_— 2

Figure 4. The surfaces of the fuzzy inference of the output value "the level of achievement of strategic goals of the company" from the

input variables X1 - "experience and term of work", X2 - "education, cognitive and creative potential”, X3 - "effective goal setting and
development", X4 - "communicative, leadership function and managerial orthobiosis”
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Thus, the fuzzy set method allows determining the dependence of the risk level of corporate mergers and
acquisitions on the probability of failure of transactions, exceeding transaction costs and exceeding the terms of
the transaction. The response surface in Figure 2 is constructed taking into account logical rules, phasification of
input variables, and dephasification of the output variable.

6. Discussion

Further research can be conducted into the study of complex paired combinations of managerial competencies at
the level of organizations and companies. In the course of this, an analysis of the hierarchy of management,
consideration of functional links between organizational units, familiarization with the charter, staffing schedule,
and distribution of duties of managers of the company based on the competencies and challenges of Industry 4.0
will be developed. As well, the system of promotion of positions and managers of the company, the component of
which is the competency assessment system, will be improved.

Improving the "fuzzy logic" assessment method will allow the company to obtain objective and comprehensive
information about the potential of managers. Managers at different levels of management will feel more confident
in their positions. Thus, the proposed assessment method will improve the quality and accuracy of the
organizational decisions made.

Conclusions

In the course of the research, the author reflected the main methodological approaches and evaluation tools for
determining the effectiveness of the company's management. During the research principles and basic approaches
to forming of competences of managers have been studied. Based on the resource, behavioral, and strategic
approaches in the development of competencies, a model of a strategic-oriented approach to the development of
competencies of managers of Industry 4.0 has been built. A methodology for using the "fuzzy logic" toolkit to
assess managers' competencies has been developed.

The surface fuzzy inference of the output value "level of achievement of strategic goals of the company" from the
input variables "experience and term of work", "education, cognitive and creative potential”, "effective goal
setting and development”, and “communicative, leadership function, and management orthobiosis” have been

built in application software packages.
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1. Introduction

As the economy turned into a science, the relationship between investments and economic growth began to worry
economists. The common belief that investment and economic growth are interrelated is that deposits contribute
to increased investment and, therefore, GDP growth in the short term (Mohan, 2006; Baltgailis, 2019). However,
there are different views on the relationship between these variables and how they affect each other.

Modern economic data show that economic growth is unstable for most countries, with the exception of high-
income countries per capita. Due to the unevenness and instability of the economic growth process, the same
country may face economic growth, stagnation, rise and other variations over several decades.

In this context, investment becomes an important factor affecting positive rates of economic growth. Various
factors can be caused by the boom. Investing in support of growth and reinforcing growth on the eve of the boom
phase is an important tool for building production capacity and additional knowledge and new technologies. At
the same time, adequate provision of the national economy with local investments becomes an important
prerequisite, as foreign investment complicates macroeconomic regulation and may eventually lead to growth
crises (Gutierrez and Solimano, 2007; Tvaronavicien¢, 2019).

Encouraging economic growth through investments has become the focus of many countries around the world
(Verma, 2007). Thus, according to the theory of endogenous growth (Agrawal, 2000), high investment rates have
a strong positive correlation with GDP growth rates.

However, the relationship between economic growth and investment is also in the opposite direction from
positive ones (Jappelli and Pagano 1994).

Thus, the macroeconomic theory is that, in most developing countries, such as Azerbaijan, increased domestic
investment will lead to economic growth.

Economic growth is a major goal of both developing and developed countries. As investment in many of the
countries of the world is primarily an economic factor, it is important to address existing problems in this area, to
ensure the participation of national enterprises in the international production process, and to maximize the
benefits of investment and commaodity exchange between countries.

Growth of sources of economic growth of the national economy is one of the main problems in economic science.
The impact of investment on economic growth is a matter of debate. However, many empirical studies do not
answer the question of the link between investment and economic growth.

2. Investment policy in Azerbaijan

Global investment trends will be taken into account in Azerbaijan, which is interested in investment that will
ensure sustainable economic growth in the future. The Economic Growth Model, implemented using oil revenues
for 2004-2015, has been instrumental in achieving the goals set for the period, characterized by “active
investment in fixed assets”. One of the highlights of this period is the slowdown in economic growth after 2011.
Despite the increase in investments in the economy during this period, there has been a decline in economic
activity. The capital accumulation model has since reached its “intension” level. It is noteworthy that large
investments in the non-oil sector have allowed the sector to grow significantly. Since 2010, the main driving force
of economic growth in the country has been the transformation from the oil sector to the non-oil sector.
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The model of leaping economic growth has been characterized as "capital accumulation”, resulting in a large-
scale and modern socio-economic infrastructure in the country. During this period, Azerbaijan used the model of
"state capitalism™ implemented in the fastest growing Southeast Asian countries of the world. The most active
wing of macroeconomic policy of the state capitalism was fiscal policy. The main channel for directing large
volumes of oil revenues to the economy was the state budget investment expenditures. High investment activity
was observed in Azerbaijan in 2004-2015.

Expansion of financial opportunities of our country and further improvement of the investment climate as a result
of own ownership of the natural resources of the state of Azerbaijan has led to steady increase in investment. The
main source of high investment activity during the period was Azerbaijan's high oil revenues.

In the final assessment of the economic situation, the following can be mentioned in the SWOT analysis:

Strengths - state support for entrepreneurship development, export stimulation, diversification of the economy and
creation of favorable investment climate;

Weaknesses - direct foreign investments mainly in the oil and gas sector, the large share of the state in
investments, weak dynamics of private entrepreneurship;

Opportunities - encouraging private investment by creating favorable conditions for the participation of both local
and foreign entrepreneurs in the privatization of low-profit businesses;

Threats - attraction of investments in infrastructure projects, rather than in manufacturing.

3. Literature review

The role of investment in economic growth and the causal link between economic growth and investment has
been the focus of research in macroeconomic literature (Ferreira, 1999; Khan and Remhart, 1990; Peterson, 2009;
Hamberg, 1962; Stephens, 2006; Turnovsky and Chatterjee, 2005; Nelson and Phelps, 1966; Herrerias, 2010;
Humbatova and Hajiyev, 2019; Suleymanov et al., 2019; Anwar and Sun, 2011; Mukhtarov et al., 2019).The main
hypothesis about the impact of investment on overall economic growth is that investment expansion has a positive
impact on economic growth and has many economic benefits and benefits. Many scholars have found a positive
relationship between investment and economic growth across countries (Chatterjeea et al., 2000; Maki et al.,
2005; Scott, 1991; Kyoji et al., 2009).

It is generally accepted that investment is the most important factor of economic growth in both developed and
developing countries (Lim, 1987; Sadokhin, 2012; Karimov, 2011; Shimelis, 2014).

Investigation of the relationship between investment in infrastructure and GDP has also been gaining momentum
(Kenneth, 1998; Josheski, 2008; Lavee et.al., 2011; Maria, 2010; Antonio and Grégoire, 2012).

In addition, many other economists have also explored the impact of investment on GDP and non-oil GDP.
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Table 1. Summary of similar empirical studies in the literature

Data Reearched Method(s) Results
Period countries
Nazml and Miguel 1950— Mexico Modified The impact of private and public investments on
(1997) 1990 neoclassical economic growth has been researched in Mexico.
production function,  Public investment costs have a positive impact on
Dynamic Model gross output. The impact of public investment costs
on economic growth is statistically identical to the
impact of private equity.
Kwan and Zhang 1952— China The exogeneity The relationship between capital investment and
(1999) 1993 concepts, Regression economic growth has been studied in China.
model, Result: investment in fixed assets is a key factor in
Zivot-Andrews Test  economic growth. There is a fixed or structural link
between capital accumulation and revenue growth.
Greiner and Willi 1950— Germany, Cobb-Douglas The impact of investment and education on
(2002) 1994 Japan production function,  economic growth has been studied. Investment in
the Ramsey type physical capital forms the capital of knowledge.
growth model with And finally this is reflected in the economic
endogenous growth growth.
Chaudhri and Wilson ~ 1861— Australia VAR Cointegration In Austria, the relationship among savings,
(2000) 1900: Test, long-run investment, productivity and economic growth was
1949— Granger causality studied during 1861-1990. It was not observed
1990 techniques long-term relationship between savings and
investment. However, it was found correlation
between investment and labor productivity.
Relationship among investment, productivity and
GDP have been relatively complex.
Maria (2010) 1964— China VAR Cause-and-effect relationships between investment
2004 in equipment and economic infrastructure in China
has been studied.
The result: investment in equipment and
infrastructure has played a key role in China's long-
term economic growth.
Judson(1998) 1960— OECD Panel GLS The link between investment in education and
1990 LACAR economic growth has been studied.
EMENA The correlation between investment in human
ASIA capital and GDP growth is insignificant in
AFRICA countries with low incidence of burnout compared
to countries with high incidence.
Miguel and Nazmi 1983 Argentina, Modified Result: The impact of public and private
(2003) 1993 Bolivia, neoclassical investment (education, health) on economic growth
Brazil, Chile,  production function, has been proven.
Colombia, Panel Regression
Ecuador,
Mexico, Peru
and Uruguay
Colecchia and 1959— Australia, Cobb-Douglas Influence of investment on information and
Schreyer (2002) 2000 Canada, production communication technologies, investment in product
Finland, function, Regression growth and economic growth revealed
France,
Germany,
Italy, Japan,
United
Kingdom, and
United States
Hundie (2014) 1969- Ethiopia Cointegratlon Test: In Ethiopia, there is an integrated ling between
2010 ARDL Bounds aggregate savings, aggregate investment and real
Testing Approach  gross product, GDP, labor force and human capital.
Fukao et al., (2009) 1980/— Japan Cobb— Intangible investments are relatively independent in
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2005 Douglas production terms of their economic growth.
function
Kristensen and 1989 China Keynesian model The paradox of unequal regional investment and
Zhang (2001) 1997 the equality of regional economic growth has been
researched in China and found that the inequality
of regional economic growth is not the result of an
uneven distribution of foreign direct investment.
Zhang etal., (2010)  1999Q1 China VAR The relationship between intangible investment and
—2007 Panel Granger test economic growth has been studied in China and it
Q4 has been came to conclusion that while investment
in real estate in regions where GDP per capita
exceeds $ 2,000 has a significant impact on
economic growth, the impact of economic growth
on real estate investments in regions where per
capita GDP is less than $ 1,000 is negligible.
Gylfason and 1965-  Whole world Cobb-Douglas The effect of savings and investment on economic
Z0ega2006 1998 production function growth has been studied. Economic growth is
Regression directly dependent on savings and investment.
Fatima and Waheed 1975- Pakistan GARCH The causes and result relationship between
(2011) 2008 investment and economic growth has been studied.
Investment in machinery and equipment has a
direct impact on economic growth. Economic
growth has been the result of investment in non-
residential buildings and facilities.
Thus, public policy aimed at increasing investment
in machinery and equipment is an effective means
of stimulating economic growth.
Yu(1998) 1980- China Engle-Granger's Fixed capital investment and commaodity exports
1990 Cointegration Tests, are two key determinants of economic growth.
OLS, ECM
Madsen (2002) 1950- 18 OECD Cobb-Douglas The causes and result relationship between
1999. countries production function  investment and economic growth has been studied.
Granger—Sims Investment in machinery and equipment has a
causality tests direct impact on economic growth. Economic
growth has been the result of investment in non-
residential buildings and facilities.
Thus, public policy aimed at increasing investment
in machinery and equipment is an effective means
of stimulating economic growth.
Zou (1991) 1952—- China. Cobb-Douglas Investment policy leads to socio-economic
1985 production function, development and economic growth.
regression
Kai and Kuo (2010) 1986—  Central China VAR, Integration Investing in logistical infrastructure contributes to
2007 and Co-integration regional economic growth.
Test, Granger
causality test
Gong et al., (2012) 1978- Model with an Investing in health, the accumulation of physical
2003 Arrow—Romer capital leads to long-term economic growth.
production function However, excessive investment in health has a
and a Grossman negative impact on economic growth. It is obtained
(1972) conflicting results.
Glass (2009) 1959— USA Cointegration test, Public costs for protection of public safety in USA
2003 Granger causality has a direct relationship with private investments
test and economic growth.
Hemrit and Benlagha 2005Q1  Saudi Arabia  This new asymmetric ~ The asymmetric effect of insurance premiums on
(2019) - NARDL non-oil GDP has been studied.
2017Q4 bound testing Result: There is a non-linear relationship between

insurance premiums and non-oil GDP. Insurance
premiums will increase the tempo of the non-oil
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sector in the long term perspective with the positive
and negative shocks. And the decline in shocks has
a negative impact on non-oil GDP growth in the
short term.
The shocks of public expenditure are symmetrical
in their impact on non-oil GDP.

Mensi etal., (2017)  1902Q1  Saudi Arabia NARDL Asymmetric effects of public and private
- investments on non-oil GDP are studied in Saudi
2014Q4 Avrabia. Previous shocks in non-oil GDP have a
strong impact on current non-oil GDP in the short
term.
Hemrit andBenlagha  1970—  Saudi Arabia VAR The impact of public expenditure on non-oil GDP
(2018) 2015 in Saudi Arabia has been studied.
Result: Public spending has a stimulating effect on
the non-oil GDP (health and agrarian sector).
Masood (2009) 1970- United Arab Multiple Linear In the United Arab Emirates, a quantitative
2006 Emirates Regression Analysis.  calculation of the impact of sectors of the economy
Least Square Method on non-oil GDP was executed and focused on
(LSM) finding those sectors.
Hoque and Al- 1972— Kuwait Regression equations An econometric model of the non-oil sector has
Mutairi (1996) 1993 been built in Kuwait.
Accelerated reforms can, to some extent, lead to a
decline in non-oil GDP.
Islam and Nakibullah ~ 1977- Bahrain Cointegration The impact of public spending on non-oil sectors in
(2007) 2004 regressions Bahrain has been studied.
Regression At this time, the positive multiplier effect of public
expenditures has been identified.
Harb (2008) 1973— In the five Cointegration Tests  The relationship between oil exports, non-oil GDP
2005 major oil VAR and investments in the economy over the long-term
exporting and short-term has been studied.
countries
Mohey-ud-din and 1981- South Asian Panel Estimation Private investment and GDP uncertainties are
Muhammad (2014) 2010 countries using GM-FMOLS studied in South Asia. It has been established that
(SSAC) Approach there is a long-term relationship between private
including investment and GDP. Thus, the uncertainties of
Bangladesh, GDP have a negative impact on private investment.
India, Nepal,
Pakistan and
Sri Lanka
Shi (2015) 1980— ARMA, VAR The effect of cumulative investment and public
2013 NARCH, APARCH, consumption expenditures on GDP in the short and
EGARCH, ARCH, long term is studied. It has been positively and
GARCH, ARCH-M, significantly connected in the short term. In the
GARCH-M, long term, it was positive and less important.
TS—GARCH, GJR,
TARCH, NARCH,
APARCH,
EGARCH
Ahmet (2014) 1970—  11Developing Panel FMOLS The long-term effects of investment in human
2010 countries; Model capital on GDP have been studied. Cointegration
13Developed  Panel DOLS Model.  regression analysis. The impact of physical capital
countries and education costs on GDP is higher in developed
countries than in developing countries.
Zou (2006) 1958 Japan, USA GMM (Generalized In Japan and the USA, the relationship between
1997 Method of public (state) and private investment and GDP
Moments) and OLS growth has been studied. Public investment in
(Ordinary Least Japan and private investment in the United States
squares) have an impact on GDP growth.
Chikan, Attila and 1987— Belgium, Factor analysis The effect of cadastral investments on OECD
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Kovacs (2009) 2004 Canada, Regression models countries on various expenditure components of
Finland, GDP (public and private investment, investment in
France, fixed assets, foreign trade, as well as annual GDP
Italy, growth rate) has been studied.
Japan, These effects are different among countries.
Netherland,
Sweden,
United
Kingdom,
United States
Ibrahim (2019) 1980— United Arab VAR The relationship between public spending and non-
2016 Emirates oil GDP growth in the United Arab Emirates has

been studied.

Result: Increased current public expenditures will
lead to non-oil economic growth. Public
expenditures should be more focused on research
and development. Production costs result in
increased labor productivity, higher wages and
sustained economic growth in the state institutions.

4, Data and Methods
4.1. Data Descriptions

The economic growth in the study (GDP and non-oil GDP) is based on the time-series data (August 2005-June
2019). The data is taken from the Azerbaijan State Statistical Committee. Azerbaijan, as an oil exporting country,
should not rely on the oil sector. In this regard, we also consider non-oil GDP as an important indicator. The
descriptive statistics of all these variables at their levels are reported in Table 2.

Table 2. Descriptive statistics of the variables.

GDP NGDP |

Mean 4116.315 2110.894 1064.988
Median 4315.250 2095.250 1034.000
Maximum 7715.300 4663.300 4338.800
Minimum 994.1000 115.9000 277.4000
Std. Dev. 1546.700 1032.621 564.4401
Skewness -0.065580 0.135906 2.091165
Kurtosis 2.422056 2.065710 11.16717
Jarque-Bera 2.282941 6.154068 547.2647
Probability 0.319349 0.046096 0.000000
Sum 642145.2 329299.4 166138.1
Sum Sq. Dev. 3.71E+08 1.65E+08 49381855

Observations 156 156 156
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4.2. Methodology

The methodology used in this study is based on econometric methods of the time series. Here are two important
stages of econometric methodology. The first step is to create an integrated sequence of variables included in the
model, the Augmented Dickey Fuller test (ADF), the Phillips-Perron test (PP), and the Kwiatkowski — Phillips—
Schmidt — Shin (KPSS) stationary test. The second step envisages the application of joint integration methods.
More specifically, Pesaran and Sheen (1999). Next, we test the ARDL models and boundaries for the
cointegration approach to test the long-term relationship between the variables studied.

4.2.1. ARDL Bounds Testing Cointegration

Our research is based on ARDL models and boundary tests for the cointegration approach developed by Pesaran
and Shin (1999) and Pesaran et al (2001). These models have recently been used to test the existence of long-term
relationships between various macroeconomic variables. The main advantage of this approach is that there is no
need to integrate all the variables in the same order.

The implementation of the ARDL method consists of three stages. In the first step, we test for the integration of
different studied variables using ADF single root tests (Dickey and Fuller 1979), PP (Phillips and Perron 1988),
and KPSS (Kwiatkowski, Phillips, Peter & Schmidt1991). We use three tests to check the validity of the results.
In the second step, we evaluate the following unlimited error correction models given by equations (1) and (2):

b 4 1
ALGDP = By +Zﬁ’,— ALGDP._; + Z}rj A+ By ALGDF,_y + 6,ALL_ +&, @
5 I @
ALNGDE. = f, + z G ALNGDR. _; + Z ¥jALL_;+ 6, ALNGDF, _, +6,ALI,_,+&;
i=1 j=0
GOP Gross Domestic Product
NGDF Non-Oil Gross Domestic Product
I Investment
Bs Constant
@;, Oi, Parameters
Bounds test
Null hypothesis: Hy: 8, = 8, = 0, No cointegration.
Alternative hypothesis: Hy: 8, * 8, = 0, Cointegration.
D, g Lags, are chosen based on the Akaike information criterion (AIC)

All of the tests of stability, normality, autocorrelation, and heteroskedasticityshould be used
to check the models estimated.

The decision-making procedure is based on the F-test developed by Wald. Critical values for the F test are given
by Pesaran et al (2001). Complemented by Narayana (2005) for small and recent examples. There are two critical
values: one is lower and the other is higher. The lower level is determined by taking into account that all the rows
are stationary and that the upper level is first of all the variables integrated. Their values depend on the sample
size, the number of independent variables and the probability levels. When the value of F-statistics exceeds the
critical value, the null hypothesis is rejected. In this case, the variables are coordinated. However, when the F-
statistic value is below the critical value, we accept the null hypothesis and ensure that the variables are not
coordinated. Finally, when F-statistics are between two critical values, we cannot conclude.
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4.2.2. Long Run Granger Causality Test

When the results indicate that the variables are coordinated, we estimate the UECM by equations (3) and (4) to
determine the long-term relationship equations, as well as the short-term dynamics and velocity regulation.

We check for the presence of a long-term causal relationship between the dependent variables and the explanatory

variables in each UECM. The negative sign and thesignificance of the coefficient () of the error correction term

confirm the presence of long run causalityfrom the independent variables to the dependent variable.
B i

@)
ALGDE, = fy + Z B ALGDP,_; + Z y; ALl,_; + TECT,_ +&,
i=1 j=0
? 9 @
ALNGDB, = §, + 2 B ALNGDP,_; + z Vi ALL_; + WECT, _ +¢;
i=1 =0

4.2.3. Diagnostic Test

This article will use Breusch Godfrey LM test (null hypothesis: “no serial correlation”) in order to check
subsequent correlation problem and use both Breusch—Pagan—Godfrey (null hypothesis: “no heteroskedasticity
problem”) and Autoregressive Conditional Hederoscedasticity test (ARCH) for obtaining more reliable outcomes
for heteroskedasticity problem. During ARCH test, null hypothesis “no heteroskedasticity problem” theory is
checked. Nonetheless, Ramsey RESET Test and Normality Test Jarque-Bera(JB) was checked. Null hypothesis
rejection is acceptable for every five cases.

5. Empirical Results and Discussion

5.1. Results of Unit Root Tests

As mentioned earlier, we will start by testing the integration sequence of various variables using ADF, PP and
KPSS tests. The results of the ADF, PP and KPSS test are given in Tables 1, 2, 3 in the Appendix. Almost all
three tests show the same results, which confirm the validity of our results. We can conclude that none of the
variables is integrated of order two.

Thus, according to ADF test, in With Intercept only case, LGDP are stationary 1(0). Out of the variables LNGDP
and LI are stationary 1(1). In With Intercept & Trend case LGDP and LNGDP 1(0),LI I(1) are stationary. In No
Intercept& No Trend case, LGDP. LNGDP and LI I(1) is stationary again.

In PP Unit Root Test, in With Interceptonly case, LGDP.LNGDP and LI I(0) are stationary. InWith Intercept &
Trend case, LGDP. LNGDP and LI I(0) are stationary. In No Intercept & No Trend case only LGDP. LNGDP and
LI I(2)is stationary.

According to Kwiatkowski—Phillips—Schmidt—Shin test statistics LGDP. LNGDP and LI 1(0).

5.2. Results of ARDL Models

Since all variables are 1(0) or I(1), we cannot use the Johansen multifactor coupling method, but we can use
ARDL boundary checking for the cointegration method.
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5.3. VAR Lag Order Selection Criteria

In order to determine optimal lag for ARDL model, VAR Lag Order Selection Criteria was employed and we got
the below-mentioned results. The models selection criterion used is AIC. The results of models selection criteria
are reported inTable 3.

Table 3. VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC SC HQ
LGDP 0 -127.3441 NA 0.017444 1.626970 1.665573 1.642646
LI 1 -0.607796 248.6902 0.003725 0.083117 0.198925 0.130145
2 23.95469 47.58017 0.002876 -0.175531 0.017482* -0.097150
3 33.63457 18.50743 0.002678 -0.246976 0.023242 -0.137243
4 41.05918 14.00870* 0.002566* -0.290053* 0.057371 -0.148968*
5 42.93758 3.496899 0.002636 -0.263366 0.161262 -0.090929
6 46.49456 6.532313 0.002651 -0.257793 0.244040 -0.054004
7 49.13977 4.791323 0.002698 -0.240752 0.338287 -0.005610
8 51.51666 4.245519 0.002755 -0.220335 0.435908 0.046158
LNGDP 0 -167.9956 NA 0.029088 2.138309 2.176912 2.153985
LI 1 -83.87709 165.0627 0.010618 1.130529 1.246337 1.177558
2 -65.56719 35.46823 0.008869 0.950531 1.143544* 1.028911
3 -56.75213 16.85395 0.008348 0.889964 1.160182 0.999697
4 -46.76349 18.84648 0.007744 0.814635 1.162058 0.955720*
5 -41.57327 9.662304* 0.007630* 0.799664* 1.224292 0.972101
6 -38.35687 5.906850 0.007708 0.809520 1.311354 1.013310
7 -36.24836 3.819179 0.007897 0.833313 1.412351 1.068454
8 -35.42946 1.462700 0.008223 0.873327 1.529570 1.139820
Note:
* Indicates lag order selected by the criterion
LR: Sequential modified LR test statistic (each test at 5% level)
FPE: Final Prediction Error
AIC: Akaike Information Criterion
SC: Schwarz Information Criterion
HQ: Hannan-Quinn Information Criterion
Table 4. Results from bound tests
Significance
1(0) Bound 1(1) Bound
Dependant  AIC  F-statistic  Decisio
variable lags n 25 1% 10 25 1%
10% 5% % % 5% %

LGDP 4.424186 1 4.04 494 577 684 4.78 5.73 6.68 7.84 Cointegration
LNGDP 3.157694 1 4.04 494 577 684 4.78 5.73 6.68 7.84 No Cointegration
Table5. ARDL Model Coefficients

Model 1 Model 2
Variable ALGDP ALNGDP
ALGDR —0.306964%**
LGDP;¢_,, 0.155586**
ALMGDP, —0.290489%*%**
LNGDP._,, 0.441131***
Al 0.195781*** 0.484604***
Lieoyy —0.140179** 0.470154***
Constant —0.305209 —0.081440
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Table 4 shows whether there is a cointegration relationship between the variables. Thus, there is a correlation
between Gross Domestic Product (GDP) and Investment (I). In other words, there is a long-term relationship.
According to Narayan (2005), F-statistics ratios exceed the minimum by 5%. However, there is no correlation
between Non-Oil Gross Domestic Product (NGDP) and Investment (1).

Table 6. Long Run Coefficients

Variable Coefficient Std. Error t—Statistic Prob.
LGDP LI 1.910755 0.169669 11.261671 0.0000
C -0.435758 0.638222 -0.682769 0.4959
LNGDP LI 1.322331 0.215221 6.144053 0.0000
C -1.377195 1.483955 -0.928057 0.3550

Cointeg = LGDP-a LI + ¢
Cointeg = LNGDP-a LI + ¢

Table 5 presents the long-term relationship coefficients. Thus, a 1% increase in investment will lead to a 1.9%
increase in GDP and a 1.3% increase in non-oil GDP. Both of these coefficients are 99.99% statistic. * p <0.05 **
p <0.01 *** p <0.001

5.4. Error Correction (short run) Model

Table 7. Error Correction (short run) Model Coefficients

Coefficient
Model 1 Model 2
Variable ALGDF ALNGDE

ALGDE, , -0.266236***

ALNGDP, , -0.183801**
ALL, , 0.211714%*** 0.475613***
ect,, . -0.238608*** -0.455995***
Constant 0.017126 0.009195

The table 7 reveals the results of short-term and ECM model. The results are in the following: There is a positive
relationship between investment and GDP as well as investment and non-oil GDP. GDP is statistically significant
at the level of 0.1% (model 1). The NGDP is statistically significant at the 1% level (model 2). The ECT ratio is
also statistically significant at the 0.1% level.

Their negativity substantiates the existence of cointegration relations proposed by Paseran et al. (2001). Having
positive relation in these models shows the role of investment in the increase of GDP for new economic growth.
(GDP and NGDP).

Table 8. Diagnostic Test Results (LM Version)

Ramsey Normality = Heteroskedasticity =~ Heteroskedasticity Test:  Breusch—Godfrey R2 D W
RESET Test Test: ARCH Breusch—Pagan—Godfrey  Serial Correlation
Test (Jarque- 12 LM Test: x2
(t—statistic) Bera) JB
ARDL(9, 4) 0.407328 100.5034 0.310259 17.11356 0.091076 0.894661 2.012769
LGDP 0.6844 0.000000 0.5775 0.2502 0.9555
ARDL(9, 4) 1.607116 5346.612 0.043720 16.53137 15.14336 0.855285 2.030931
LNGDP 0.1103 0.000000 0.8344 0.4165 0.2337

2655


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2019.6.4(6)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online)http://jssidoi.org/jesi/

2019 Volume 6 Number 4 (June)
http://doi.org/10.9770/jesi.2019.6.4(6)

Table 8a. Diagnostic Test Results (F Version)

Ramsey Normality Test ~ HeteroskedasticityTest: ~ Heteroskedasticity Test:  Breusch—Godfrey
RESET Test  (Jarque-Bera)JB ARCH Breusch—Pagan—Godfrey  Serial Correlation
(F—Statistic) LM Test
ARDL(9,4)  F(1,155). N/A F(1,142) F(14,143) F(2,141)
LGDP 0.306914 0.165916 0.2525 0.040662
0.5804 N/A 0.6844 1.240735 0.9602
ARDL(9, 4) F(1, 139) N/A F(1,154) F(16,140) F(12,128)
LNGDP 2.582823 0.043172 1.029764 1.138679
0.1103 N/A 0.8357 0.4295 0.3350

Legend: N/A-Not Applicable

ARDL models (model 1 and model 2) are 5% 1% and 0.1% significant. Regression equations are adequate. It also
passes all the diagnostic tests against serial correlation (Durbin-Watson test and Breusch-Godfrey test),
heteroscedasticity (White Heteroskedasticity Test), and normality of errors (Jarque-Bera test). The Ramsey
RESET test also suggests that the model is well specified. All the results of these tests are shown in Table 8 and
Table 8a. The stability of the long-run coefficient is tested by the short-run dynamics. Once the ECM model given
by equations (Table 6) has been estimated, the cumulative sum of recursive residuals (CUSUM) and the CUSUM
of square (CUSUMSQ) tests are applied to assess the parameter stability (Pesaran and Pesaran 1997).A.Figurel
plot the results for CUSUM and CUSUMSQ tests. The results indicate instability of the coefficients because the
plot of the CUSUM and CUSUMSQ statistic not fall inside the critical bands of the 5% confidence interval of
parameter stability. (Non-stability model 1 and model 2 was observed (A. Figurel).

Conclusions

Since independence, the development of the oil sector through domestic and foreign investment has allowed the
sector to significantly increase its share in the country's economy and its GDP, and to some extent, to other sectors
of the economy. However, raw materials, for ex., oil-oriented development of the national economy cannot be
considered acceptable in the context of integration into the world economy. At the present stage, the government
is tasked with prioritizing diversification of the economy, eliminating its oil dependence, developing the non-oil
sector, and identifying areas for increasing non-oil GDP.

Economic priorities should be the priority of investment in ensuring non-oil GDP growth in terms of
globalization, global economic growth rates, risks in the changing environment, competitiveness of the country's
economy, and sustainable economic growth.

In order to achieve high socio-economic development, improved living standards and quality of the country's
population, structural changes in the economy, in particular the non-oil sector development trends, must be
aligned with global economic development trends;

Increase in non-oil GDP should be achieved through maintaining macroeconomic stability in the country,
stimulating investments and ensuring efficiency, reducing dependence on oil revenues and promoting non-oil
sector development;

In order to accelerate the socio-economic development of the country, the main priorities of the investment policy

should be the areas leading to the growth of non-oil GDP and the stimulation of investment resources to the
development of the non-oil sector.
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Appendix
A. Table 1. ADF Unit Root Test.
Model Variable ADF-Stat Levels of Critical Values LAG p—Value Stationarity Integrir
1(0,1,2)
1% 5% 10%
With At Level Form
Intercept LGDP —2.684599* -3.470427 —2.879045 -2.576182 2 0.0789 S 1(0)
only LNGDP —1.628331 -3.470679 —2.879155 -2.576241 3 0.4658 N/S 1(2)
LI —1.928345 —3.473096  —2.880211 —2.576805 12 0.3186 N/S I(1)
At First differencing
D(LGDP)  -15.06261***  —3.470427  -2.879045  -2.576182 1 0.0000 S 1(0)
D(LNGDP)  —10.96494*** 3470934  -2.879267  -2.576301 3 0.0000 S 1(0)
D(LI) —3.688480***  -3.473672  -2.880463  -2.576939 13 0.0052 S 1(0)
With At Level Form
Intercept LGDP —3.754555%* —4.014986 —3.437458 -3.142936 2 0.0215 S 1(0)
& Trend LNGDP —9.873399*** 4014288  —3.437122  -3.142739 0 0.0000 S 1(0)
LI —0.564500 -4.018748  —3.439267  -3.143999 12 0.979%4 N/S I(1)
At First differencing
D(LGDP)  -15.11970***  —4.014986  —3.437458  -3.142936 1 0.0000 S 1(0)
D(LNGDP)  —10.93526***  —4.015700  -3.437801  —3.143138 3 0.0000 S 1(0)
D(LI) —7.127587***  —4.018748  -3.439267  -3.143999 11 0.0000 S 1(0)
No At Level Form
Intercept LGDP 1.531775 -2.579139  —1.942781  -1.615416 2 0.9690 N/S 1(1)
& LNGDP 1.025169 —2.579315  -1.942805  -1.615400 4 0.9195 N/S I(1)
No Trend LI 2.052935 —2.580065  —-1.942910 -1.615334 12 0.9905 N/S 1(1)
At First differencing
D(LGDP)  —14.88337*** 2579139 -1.942781 -1.615416 1 0.0000 S 1(0)
D(LNGDP)  —12.52280***  -2.579226  —1.942793  —1.615408 2 0.0000 S 1(0)
D(LI) —3.393902***  —2.580264  —1.942938  -1.615316 13 0.0008 S 1(0)

Note: ADF denotes the Augmented Dickey—Fuller single root system respectively. The maximum lag order is 3. The optimum lag order
is selected based on the Schwarz criterion automatically; ***, ** and *indicate rejection of the null hypotheses at the 1%, 5% and 10%
significance levels respectively. The critical values are taken from MacKinnon (Mackinnon, 1996). Assessment period:

2006M01-2018M12.

Legend: S—Stationarity; N/S—No Stationarity

A. Table 2. PP Unit Root Test

Model Variable  Phillips—Perron Levels of Critical Values Bandwidth p—Value Stationarity Integrir
test statistic 1(0,1,2)

1% 5% 10%

At Level Form
With LGDP —3.129209** —-3.469933 —2.878829 —2.576067 8 0.0263 S 1(0)
Intercept LNGDP —3.248045%* —-3.469933 —2.878829 —2.576067 4 0.0190 S 1(0)
only LI —8.405391*** —-3.469933 —2.878829 —2.576067 9 0.0000 S 1(0)

At First differencing

D(LGDP) —30.58392*** -3.470179 —2.878937 -2.576124 21 0.0001 S 1(0)
D(LNGDP)  —113.2714%** -3.470179 —2.878937 —2.576124 150 0.0001 S 1(0)
D(LI) —67.88853*** -3.470179 —2.878937 —2.576124 38 0.0001 S 1(0)

At Level Form
With LGDP —6.441575%%%* —4.014288 —3.437122 —3.142739 6 0.0000 S 1(0)
Intercept LNGDP —10.63930%%** —4.014288 —3.437122 —3.142739 7 0.0000 S 1(0)
& Trend LI —12.32139%%%* —4.014288 —3.437122 —3.142739 8 0.0000 S 1(0)

At First differencing

D(LGDP) —34.67541 *** —4.014635 —3.437289 —3.142837 24 0.0001 S 1(0)
D(LNGDP)  —113.0401%*** —4.014635 —3.437289 —3.142837 150 0.0001 S 1(0)
D(LI) —71.07886%*** —4.014635 —3.437289 —3.142837 39 0.0001 S 1(0)

At Level Form
No LGDP 2.027832** —-2.578967 —1.942757 —-1.615431 61 0.0199 N/S 1(1)
Intercept LNGDP 1.044807 —-2.578967 —1.942757 —-1.615431 165 0.9222 N/S 1(1)
& LI 0.144919 —-2.578967 —1.942757 —-1.615431 25 0.7268 N/S 1(1)
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No At First differencing
Trend D(LGDP) —25.61437*** —2.579052 —1.942768 —1.615423 16 0.0000 S 1(0)
D(LNGDP)  —38.08631%%** —2.579052 —1.942768 —1.615423 92 0.0000 S 1(0)
D(LI) —63.5583 1 ¥** —2.579052 —1.942768 —1.615423 37 0.0001 S 1(0)

Note:PP Phillips—Perron is single root system. The optimum lag order in PP test is selected based on the Newey—West criterion automatically; **%*, **
and *indicate rejection of the null hypotheses at the 1%, 5% and 10% significance levels respectively. The critical values are taken from MacKinnon
(Mackinnon, 1996). Assessment period: 1995-2017.

Legend: S—Stationarity; N/S—No Stationarity

A. Table 3. KPSS Unit Root Test

Model Variable Kwiatkows Levels of Critical VValues Bandwi  Stationarity Integrir
Kki—Phillips— dth 1(0,1,2)
Schmidt—Sh
in test
statistic
1% 5% 10%
With LGDP 1.403641***  0.739000  0.463000 0.347000 10 S 1(0)
Intercept LNGDP 1.498770***  0.739000  0.463000 0.347000 10 S 1(0)
only LI 1.322274 0.739000  0.463000 0.347000 10 S 1(0)
D(LGDP) 0.322709 0.739000  0.463000 0.347000 65 N/S I(1)
D(LNGDP)  0.372830* 0.739000  0.463000 0.347000 120 S 1(0)
D(LI) 0.115541 0.739000  0.463000 0.347000 29 N/S 1(1)
With LGDP 0.312673***  0.216000  0.146000 0.119000 9 S 100
Intercept LNGDP 0.347859***  (0.216000  0.146000 0.119000 8 S 10
& Trend LI 0.329688***  0.216000  0.146000 0.119000 8 S 1(0
D(LGDP)  0.218657***  0.216000  0.146000 0.119000 95 S 1(0)
D(LNGDP) 0.358905***  0.216000  0.146000 0.119000 121 S 1(0)
D(LI) 0.110111 0.216000  0.146000 0.119000 29 N/S I(1)
A. Table 4. ADF unit root test.
Model Variable ADF-Stat Levels of Critical Values LAG p—Value Stationarity Integrir
1(0,1,2)
1% 5% 10%
With At Level Form
Intercept Model 1., —2.937153** -3.472813 —2.880088 —2.576739 11 0.0434 S 1(0)
only Model 2., -1.677734 -3.471192 —2.879380 —2.576361 5 0.4406 N/S I(1)
With At Level Form
Intercept Model 1., —3.049389 —4.018349 —3.439075 —3.143887 11 0.1225 N/S I(1)
& Trend Modsl 2,0 —12.77642%*%%  _4.014288 ~3.437122 -3.142739 0 0.0000 S 1(0)
No At Level Form
Intercept & Model 1., —2.595660***  —2.579967 —1.942896 —-1.615342 11 0.0096 S 1(0)
No Trend Model 2, —-1.697271* —2.579404 —1.942818 -1.615392 5 0.0848 S 1(0)

Note: ADF denotes the Augmented Dickey—Fuller single root system respectively. The maximum lag order is 3. The optimum lag order is selected
based on the Shwarz criterion automatically; ***, ** and *indicate rejection of the null hypotheses at the 1%, 5% and 10% significance levels
respectively. The critical values are taken from MacKinnon (Mackinnon, 1996). Assessment period: 1996-2017.

Legend: S—Stationarity; N/S—No Stationarity
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A" Figure2. Dynamic
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A. Abbreviations

GDP Gross Domestic Product million manat

NGDP Non-Oil Gross Domestic Product million manat

| Investment million manat
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Abstract. Studies looking at the links between corruption and quality of life have begun to take place recently, as until now the quality of
life has not traditionally been associated with political decisions. Corruption may be defined as the abuse of entrusted power for private
gain, which in one way or another affects the quality of life and satisfaction of others. The aim is to bridge the gap between the nexus of
corruption and the quality of life in the EU. EU countries were divided into groups of countries according to the year of accession and
cover the years 2004-2017 period. The EU has been selected as a geographical region with the aim of uneven economic development of
the countries and the lack of research in the region. The aim of the article is to determine the interdependencies between corruption and
quality of life indicators in EU countries. Multivariate regression models revealed that the prevalence of corruption among individual
groups of six countries had the highest impact on mortality rates, unambiguously showing how well countries are managing their health
care systems, population density, birth rate and population aging, GDP per capita, economic situation, life expectancy, serving as an
indicator of quality of life and the number of people with primary education. The results of empirical research allow to form insights that in
order to reduce corruption it is necessary to focus on the following spheres reflecting the quality of life: education, health care system and
general economic situation of the country. The article used the following methods: comparative and systematic literature analysis, multiple
regression analysis.
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1. Introduction

The concept of quality of life is very broad and multifaceted, with no single definition due to its multidimensional
nature. The concept of quality of life encompasses various aspects of human life (health, social well-being,
psychology, standard of living). Quality of life becomes a key objective of national governance and strategic
planning and an indicator of policy effectiveness. Corruption is one of the factors of the quality of life in the
external environment. Studies and foreign experience show that countries with democratic traditions, human
rights and freedoms are more open to high quality of life than countries with totalitarian regimes, unstable
political situations, prosperous corruption and abuses of public service for private purposes. The less corruption at
the state or local level, the more reason to implement the principles of efficiency and transparency in the
redistribution of social funds, which positively influences the satisfaction of the population with government
policies and at the same time reflects their attitudes and behaviors. According to Shumach (2018), low-income
countries, countries with closed economies, low media freedom and relatively low levels of education are
considered to be more prevalent in corruption. Corruption inhibits economic growth and affects business
operations, employment and investment. Corruption also reduces the revenue from taxes and the effectiveness of
various financial assistance programs. For the general public, high levels of corruption reduce confidence in the
law, the legal system and consequently in the quality of life (health care, access to infrastructure, education). An
analysis of the scientific literature (Wu, Zhu, 2016; Carcaba, et al., 2017; Anderson, 2016) has revealed a lack of
research revealing interdependencies between corruption and quality of life.

The main purpose of the article is to establish the interdependencies between corruption and quality of life
indicators in EU countries. The following tasks are pursued: 1. To study the theoretical aspects of the correlation
between quality of life and corruption. 2. Justify the appropriateness of the chosen methodology; 3. Empirically
evaluate the interdependencies between corruption and quality of life in EU countries.

Research methods: comparative and systematic literature analysis, multiple regression analysis.

2. Literature review: existing links between corruption and quality of life

Famous ancient Greek philosophers like Aristotle and Plato wrote in their works about human happiness and the
fullness of life. These philosophers sought guidance on the meaning of life, believing that they could help to attain
a higher level of existence. A.C. Pigou was the first to use the concept of quality of life in his book on economics
and well-being, but this concept was ignored and ignored until about the end of World War 1l. According to
Rakauskiené & Servetkiené (2011), the notion of quality of life did not arouse greater interest in the scientific
community and was commonly used as a concept requiring no explanation. According to Gruzevskis & Orlova
(2012), the concept of quality of life circa 1960. was established as a term of public political discourse and was
used in political rhetoric to say that it matters not "how much, but how well." More broadly speaking, socio-
economic research as a component of quality of life and individual development in the world began only in the
20th century (Schuessler, Fisher, 1985). Since then, various scientific disciplines have begun to analyze the
quality of life and its determinants. Various models of quality of life and their measurement tools have been
developed since the middle of the last century (McCall, 2005).

According to JanuSauskaite (2008), the perception of quality of life as the availability and distribution of material
goods or resources has been a key component of quality of life for many years, and the definition of quality of life
to satisfy. According to Easterlin (2001), Frey, Stutzer (2002), in economic theory, the concept of quality of life is
often associated with the term welfare, which refers to the objective well-being that is most often measured in
monetary terms. According to scientific literature, quality of life is determined by the external and internal
environment (Hagerty et al., 2001; VVeenhoven, 2000, 2005, 2009).
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According to Wu, Zhu (2016) research linking corruption to life satisfaction is limited because life satisfaction
has not traditionally been considered a political outcome or a politically relevant event. Only recently have
researchers begun to examine the influence of political factors such as regime type, government welfare policy,
and political representation on happiness (Bok 2010; Alvarez-Diaz et al. 2010; Di Tella & MacCulloch, 2005;
Haller & Hadler, 2006; Pacek & Radcliff, 2008; Radcliff 2001, 2005; Lincényi, Cérsky, 2020).

Charron et al. (2013) argued that until the mid-1990s, issues of corruption and mismanagement in the social
sciences were largely ignored. The main reason behind the rise in the government's quality and good governance
agenda has since been the introduction of various types of measures, especially the 1996 one “The Corruption
Perceptions Index” (further CPI) published by Transparency International and only later by the World Bank. With
the introduction of these and more tools, numerous studies have shown that government institutions that are
reasonably devoid of corruption and real practices have a significant positive impact on many outcomes related to
the quality of human life. According to Charron, Lapuente (2018), over the last two decades, more and more
research has supported the notion that "government quality” - understood as an impartial, efficient and corruption-
free government - is a key factor in explaining socio-economic differences through political communities. Quality
of life is a broader concept than economic production and living standards. It includes the full range of factors that
influence what we value in living, reaching beyond its material side (Eurostat, 2017).

The classification of quality of life indicators provided by Eurostat is presented in Figure 1.

\.——’

Figure 1. Quality of life indocators.
Source: Eurostat

According to Eurostat, 8 of the quality of life indicators provided relate to the ability of people to pursue their
own well-being according to their own values and priorities. According to research, middle-income countries with
high levels of corruption account for one third of all countries in the world. Infant mortality rates in these
countries are three times higher and literacy rates 25% lower. There is no country in the world where corruption is
completely eliminated, but it is argued that emerging countries have a higher risk of corruption.

Researchers who have investigated the relationship between corruption and quality of life give mixed results.
According to Carcaba, et. al. (2017) did not confirm any relationship between transparency and quality of life
when investigating municipal financial reporting in Spain. Although no link has been found, the study has shown
that involving citizens; views and decision-making in the distribution of finances to municipalities has actually
improved the quality of life in Spanish regions. Meanwhile, Wu, Zhu (2016) confirmed by research that the
negative impact of corruption on happiness in China. Moreover, it demonstrates that the level of corruption in the
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general environment or the quality of government governance has a particular impact on people’s life satisfaction.
The research was conducted through surveys with the dependent variable named life satisfaction; and independent
variables - experience of corruption, corruption environment. Other research (Enste, Heldman, 2017) found that
the main spheres of corruption are size and structure of government, democracy and the political system,
determinants and percentage of women in the labor force. The effective functioning / inefficiency of these realms
has the greatest impact on people’s quality of life. It is concluded that, separately, the quality of life and the
phenomenon of corruption are investigated in many ways, i.e. however, there is a lack of correlation between
quality of life and corruption. The authors of the article were able to discover only a few studies carried out in
Spain, China and the USA.

3. Research methodology

Researchers looking at quality of life face the challenge of choosing from a wide range of indicators that influence
the quality of life, the most important and significant for quality of life. The article collected the official 15
selected indicators of quality of life in the European Union countries 1990-2018 period statistics. The data in
question cover the various economic variables of the various countries which joined the European Union in 1958,
1973, 1981-1986, 1995, 2004 and 2007 respectively. Belgium, Italy, Luxembourg, Netherlands, France, Germany
joined the EU in 1958; 1973 - Ireland, Denmark, United Kingdom (withdrew from EU 2020-01-31 but was still a
member of the EU at the time of the calculation); 1981-1986 y. - Greece, Spain, Portugal; 1995 - Austria, Sweden
and Finland; 2004 - Czech Republic, Estonia, Cyprus, Latvia, Lithuania, Poland, Malta, Slovakia, Slovenia,
Hungary; 2007-2013 y. - Bulgaria, Romania, Croatia.

The aim of the empirical study is to develop a model that assesses the extent to which quality of life indicators
affect corruption across groups of countries. Quality of life indicators are presented in Table 1.

Table 1. Quality of life indicators

X Indicator Description and Source
X1 Income index Income Index of a country based on the Gross National Income at Purchasing Power Parity
per Capital. Income Index is the index of a country's GNI, where GNI (Gross National
Income) is the income claimed by the residents of the country, product taxes etc.
https://www.easycalculation.com/finance/income-index-calculator.php
X2 Main GDP aggregates per | Main GDP aggregates per capita: main components from the output, expenditure and

capita income side, expenditure breakdowns by durability and exports and imports by origin

https://ec.europa.eu/eurostat/cache/metadata/en/namal0_esms.htm

X3 Employment (as % of the
population aged 20 to 64)

The employment rate is calculated by dividing the number of persons aged 20 to 64 in
employment by the total population of the same age group. The indicator is based on the
EU Labour Force Survey. The survey covers the entire population living in private
households and excludes those in collective households such as boarding houses, halls of
residence and hospitals. Employed population consists of those persons who during the
reference week did any work for pay or profit for at least one hour, or were not working
but had jobs from which they were temporarily absent.
https://ec.europa.eu/eurostat/web/products-datasets/-/t2020_10

X4 Unemployment rates by sex,

age and educational attainment
level (%)

The unemployment rate is the number of unemployed persons as a percentage of the
labour force (the total number of people employed and unemployed) based on
International Labour Office (ILO) definition. Unemployed persons comprise persons aged
15 to 74 who fulfil all the three following conditions.
https://ec.europa.eu/eurostat/web/products-datasets/-/tipsun10

X5 Life expectancy Index The life expectancy index measures the relative achievement of a country in terms of life
expectancy at birth.
https://www.eustat.eus/document/datos/pi_metod/idh_idh_i.asp

X6 Life expectancy at birth, total | Life expectancy at birth indicates the number of years a newborn infant would live if

(years) prevailing patterns of mortality at the time of its birth were to stay the same throughout its

life.
https://datacatalog.worldbank.org/life-expectancy-birth-total-years-0

X7 Current health expenditure (% | Level of current health expenditure expressed as a percentage of GDP. Estimates of
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of GDP)

current health expenditures include healthcare goods and services consumed during each
year. This indicator does not include capital health expenditures such as buildings,
machinery, IT and stocks of vaccines for emergency or outbreaks.
https://datacatalog.worldbank.org/current-health-expenditure-gdp

X8

Human development index

The Human Development Index (HDI) is a summary measure of average achievement in
key dimensions of human development: a long and healthy life, being knowledgeable and
have a decent standard of living. The HDI is the geometric mean of normalized indices for
each of the three dimensions.
http://hdr.undp.org/en/content/human-development-index-hdi

X9

Education Index

Index, which is calculated using Mean Years of Schooling and Expected Years of
Schooling.
http://hdr.undp.org/en/content/education-index

X10

Gender employment gap

The indicator measures the difference between the employment rates of men and women
aged 20 to 64. The employment rate is calculated by dividing the number of persons aged
20 to 64 in employment by the total population of the same age group. The indicator is
based on the EU Labour Force Survey.
https://ec.europa.eu/eurostat/web/products-datasets/product?code=sdg_05_30

X11

House price index - annual data
(2015 =100)

The House price index captures price changes of all residential properties purchased by
households (flats, detached houses, terraced houses, etc.), both new and existing,
independently of their final use and their previous owners. Only market prices are
considered, self-build dwellings are therefore excluded. The land component is included.
The data are expressed as annual average index 2015=100, as 3 years % change and annual
average rate of change.
https://ec.europa.eu/eurostat/web/products-datasets/product?code=tipsho20

X12

Population density (people per
sg. km of land area)

Population density is midyear population divided by land area in square kilometers.
Population is based on the de facto definition of population, which counts all residents
regardless of legal status or citizenship--except for refugees not permanently settled in the
country of asylum, who are generally considered part of the population of their country of
origin. Land area is a country's total area, excluding area under inland water bodies,
national claims to continental shelf, and exclusive economic zones. In most cases the
definition of inland water bodies includes major rivers and lakes.
https://datacatalog.worldbank.org/population-density-people-sq-km-land-area-2

X13

Urban  population
(annual %)

growth

Urban population refers to people living in urban areas as defined by national statistical
offices. It is calculated using World Bank population estimates and urban ratios from the
United Nations World Urbanization Prospects.
https://datacatalog.worldbank.org/urban-population-growth-annual-5

X14

Air pollution effects (Mortality,
per 1 min inhabitants)

Fine particulate matter (PM2.5) can be inhaled and cause serious health problems
including both respiratory and cardiovascular disease, having its most severe effects on
children and elderly people. Exposure to PM2.5 has been shown to considerably increase
the risk of heart disease and stroke in particular. Cost estimates represent only the cost of
premature mortalities. They are calculated using estimates of the “Value of a Statistical
Life” (VSL) and the number of premature deaths attributable to ambient particulate matter.
https://data.oecd.org/air/air-pollution-effects.htm#indicator-chart

X15

Population by educational
attainment level, sex and age
(%) - main indicators. From 15-
64 years. Less than primary,
primary and lower secondary
education (levels 0-2)

Presents data on the highest level of education successfully completed by the individuals
of a given population.
https://ec.europa.eu/eurostat/cache/metadata/en/edatl_esms.htm

Source: compiled by the authors

We will construct multivariate regression models by examining the effect of the independent variables included in
them on the dependent variable. Python was used for all calculations, modeling and analysis. See Annex 1 for
how the data were selected. A study of the effect of independent variables on dependent variable Y found the
importance of variables X to Y: x8, x2, x14, x4, x6, X9, x7, x12, x15. Univariate linear regression tests were used
for this purpose. Multiple regression models will include the following model fit criteria, R Square, Adjusted R2,
Akaike's information criterion (AIC), F-statistics, Durbin-Watson statistics and Jarque-Bera test.
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R Square (Coefficient of Determination) explains the percentage of variance explained by covariates in the model.
It tells us the proportion of variation in the dependent (response) variable that has been explained by the model. It
ranges between 0 and 1. Usually, higher values are desirable but it rests on the data quality and domain. We don’t
necessarily discard a model based on a low R-Squared value. Its a better practice to look at the AIC and prediction
accuracy on validation sample when deciding on the efficacy of a model. AIC is measure of the goodness of fit of
an estimated statistical model and can also be used for model selection. Adjusted R? penalizes total value for the
number of predictors in the model. It doesn’t increase, stays same or decrease unless the newly added variable is
truly useful. Therefore, when comparing nested models, it is a good practice to look at Adjusted R? value over R-
squared. The "F-statistic" and "Prob (F-statistic)" statistics test the overall significance of the regression model.
Specifically, they test the null hypothesis that all of the regression coefficients are equal to zero. This tests the
full model against a model with no variables and with the estimate of the dependent variable being the mean of
the values of the dependent variable. The F-statistic value is the ratio of the mean regression sum of squares
divided by the mean error sum of squares. Its value will range from zero to an arbitrarily large number. The low a
value of "Prob (F-statistic)" would imply that at least some of the regression parameters are nonzero and that the
regression equation does have some validity in fitting the data. The Durbin Watson statistic is a number that tests
for autocorrelation in the residuals from a statistical regression analysis. The Durbin-Watson statistic is always
between 0 and 4. A value of 2 means that there is no autocorrelation in the sample. Values from 0 to less than 2
indicate positive autocorrelation and values from more than 2 to 4 indicate negative autocorrelation. The Jarque-
Bera Test, is a test for normality. Normality is one of the assumptions for many statistical tests, like the t test or F
test; the Jarque-Bera test is usually run before one of these tests to confirm normality. Prob(JB) > 0.05 - Normal
Distribution, Prob (JB) < 0.0 - Non-Normal Distribution.

4. Empirical research results

Multiple regression models were developed for individual groups of countries (see Table 2).

Table 2. Multiple regression models for corruption in individual groups of EU countries

Modelis X2 (GDP) x4 X6 X7 x8 X9 x12 x14 x15 R MAE MSE RMSE

(Unemplo (Life (Health (HDI) (Education (Populatio (Air (Population

yment) expectanc expenditu index) n desity) polution by

y) re) effect) education)

1958 0.001 0.619 -6.250 -0.031 -0.074 -0.486 0.969 | 191 591 243
1973 0.001 99.560 -0.061 0.115 0.911 | 1.95 5.70 2.39
1981 -6.109 -0.066 | 0.406 0912 | 231 958 310
1995 -0.002 -0.139 0.876 | 1.92 6.65 2.58
2004 0.003 -1.139 -1.832 -0.014 -0.045 0.467 0.744 | 3.23 17.03 412
2007 0.005 3.587 -680.221 232.792 0.782 | 2.08 6.34 2.52

Source: compiled by the authors

The models of both R-squared and Adj. R-squared ratios values are close to 1, Prob (F-Statistic) value <0.05
indicates that significant variables are included in the model, Prob (JB)> 0.05 indicates residual normality, and
Durbin-Watson values are close to one, this indicates a positive autocorrelation of residues.
The growth / decline in the corruption perception index of the 1958 group of accession countries is affected by
GDP per capita, unemployment, life expectancy, population density, air pollution and educated population (see
equation 1):

1958 year Y = 0.0006X 2 + 0.6193X 4 —6.2498X 6 - 0.0307X 12 — 0.0738X 14 — 0.4855X 15 + 558.2605 (1)
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During the period under review, GDP per capita increased by 1 million. The CPI tends to increase by 0.001 points
and vice versa. This supports the theoretical assumptions that corruption is lower in rich and developed countries.
The rise of the CPI shows increasing transparency in the country. The CPI scores are on a 100-point scale where
100 points for a very transparent state and O for a very corrupt state. With a 1% rise in unemployment, the CPI has
a tendency to increase by 0.619 points and vice versa. In the scientific literature, corruption in terms of bribery,
nepotism, favoritism, commercial bribery, and unlawful favors is positively correlated with unemployment
(Dwivendi, 1967). Other studies (Bouzid, 2016) have found that widespread corruption practices force most of the
workforce to leave the formal economy, reducing income from taxable labor taxes. The decline in tax revenues
weakens the government's capacity to create new jobs, increasing unemployment and the incentives for corrupt
officials to take bribes. However, higher unemployment rates may increase corruption, while public officials may
be hesitant to bribe in times of high unemployment for fear of losing their jobs. Given the relatively high average
wages in this group of countries, bribing is not an attractive option.

With a one-year increase in population life expectancy, the CPI tends to decline by 6.24 points. Lower level of
corruption or better control of corruption in a country can lead to longer life expectancy, lower infant mortality
rate and lower under-five mortality rate for citizens (Lio, Lee, 2016). Corruption reduction itself is an effective
method to promote health, but other researchers have not found significant links between corruption and
individual illness. In the 1958 group of countries, life expectancy has been increasing, but CPI has been declining.
By one person sqg. meter, the CPI tends to drop by 0.031 points. According to Chowdhury (2007), countries with a
higher density population are more likely to be categorized under higher corruption indices. This follows as a
result of the population's place on increasing strain on governance, thus increasing corruption. With an increase in
per capita mortality, the CPI tends to decrease by 0.074 points. Increased human mortality results in worsening
health conditions, increased consumption of alcohol or tobacco products, and reduced quality of life, reflecting
widespread corruption in countries. With a 1% increase in the proportion of those with lower than primary or
secondary education, CPI tends to fall by 0.486 points, and vice versa. Those with lower levels of education are
less conscious of not engaging in corrupt activities.

Studies have shown that citizens with the lowest levels of education are unresponsive to the effects of corruption;
for all other citizens, the corrosive effects of corruption on political trust increase with education (Hakhverdian,
Mayne, 2012). Life expectancy, unemployment rates and low educational attainment have had the greatest impact
on the variation in CPI in Belgium, Italy, Luxembourg, the Netherlands, France and Germany, meaning that
attention to quality of life variables included in the multivariate regression model needs to be addressed
effectively.

Multivariate regression model for 1973 intervening countries:
1973 year Y=0.0009X 2 + 99.5598 X9 + 0.1148X 14 — 0.0614X 12 — 56.4855 2

In this model, in contrast to (1), the new variable, Education index, appears. As the Education index rises 1, the
CPI tends to increase by 99.55.

1981 year Y= —6.1087X7 — 0.0664X14 + 0.4062X15 + 117.2153 ©)
1995 year Y = —0,0016X2 — 0.1388X12 + 126.8781 ()
2004 year Y = 0.0029X2 — 1.1392X6 - 1.8323X7 — 0.0140X12 — 0.0447X14 + 0.4667X15 + 134.7901  (5)
2007 year Y= 0.0051X2 + 3.5871X6 — 680.2210X8 + 232.7916X9 + 87.0062 (6)

In conclusion, the extent of corruption within individual groups of countries was unequivocally influenced by the
economic situation of countries, as measured by GDP per capita in this study (except for the countries that joined
the EU in 1981). The improving economic situation of groups of countries had a positive effect on the values of
the CPI, which indicated an improving situation in the fight against corruption. With the exception of in the 1995
accession countries, the value of GDP showed opposite tendencies in correlation with CPI. Finland, Austria and
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Sweden are among the most transparent countries, although their CPIs have been on a declining trend to 75 points
in 2017, Finland from 97 in 2004 to 85 points in 2017, Sweden from 92 in 2004 to 84 points in 2017. The impact
of the unemployment rate on the values of the CPI only occurred in the group of countries that joined in 1958.
The Life Expectancy Index, which reflects healthy lifestyles and long life expectancy, has a positive effect on CPI
values in the group of countries that joined in 2007, signaling that public authorities should focus more on
promoting healthy lifestyles and education in Bulgaria, Romania and Croatia. The extent of corruption was further
influenced by charges on health care, particularly in 1981 and 2004. for groups of countries.

During the period under review, health and care taxation may have been ineffective in terms of quality ratio,
leading to the assumption of increased mistrust in healthcare institutions and increased bribing of health care
professionals. The impact of HDI on the value of CPI was only significant for a 2007 group of countries.

Conclusions

The mathematical statistical calculations revealed that the prevalence of corruption among groups of countries had
the greatest impact on the mortality rate, which clearly shows how countries manage their health care system (4
out of 6 countries had a significant impact on corruption), population density, aging issues (4 out of 6 country
groups), GDP per capita reflecting the economic situation of the country (5 out of 6 countries), life expectancy
serving as an indicator of quality of life (3 out of 3 country groups) and primary education number (3 groups of 3
countries).

The study revealed that in order to reduce corruption, it is necessary to focus on the following areas reflecting the
quality of life: education, health care system and general economic situation in the country. Education in the
context of this study was defined by the lack of mentality of those with low levels of education, without realizing
the negative consequences of corruption in the long term, the education index and HDI. The health care system
was defined by mortality, life expectancy, health care expenditure, population density (which determines
population size). It is concluded that by improving at least one of the models' quality of life indicators, the
corruption index tends to improve. Further research suggests a more detailed study of the impact of identified
quality of life indicators on corruption at national level.
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Sampling of data
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The original dataset consists of the number of countries that joined the EU in different years and information on different
economic variables over a period of time. It is likely that between the information collected, i.e. the 15 economic indicators
will certainly be correlated, interdependent. Therefore, a correlation matrix between all available data and the values of

economic indicators is presented first:
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It is easy to see that there is a strong correlation between the whole mass of indicators, i.e. dependent on each other are x1
(Income index) and x2 (Main GDP aggregates per capita), x3 (Employment (as a percentage of the population aged 20 to 64))
and x4 (Unemployment rates by sex, age and educational attainment level, respectively) %)), x5 (Life expectancy Index), and
x6 (Life expectancy at birth, total (years)). We look at the correlations of these variables differently, by year, for the groups

that joined the EU:
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The linear dependence of the presented indicators on all blocks of countries is obvious; The following indicators x3 and x4
and x5 and x6 respectively are given below. The differences between the groups of countries are less pronounced, but the

correlation is strong for all groups of countries.
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Given the importance of the economic variables mentioned above for dependent variable Y, the attributes x1, x3 and x5,
respectively, are further removed from the data analysis. The x10 and x13 attributes have negative values, which are also
removed from the original dataset. The x11 indicator has omitted values, and deleting entries with them significantly reduces
the data set for the 2007 Accession Countries, eliminating the whole attribute. Missed values also have the x14 attribute, but
we believe it is important for analysis, so the entries are removed, not the attribute itself. Distribution of data records, number

of meanings by groups of countries joining the

EU.
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Abstract. This paper analyses determinants of agricultural exports and imports from Indonesia, including a set of demand and supply
factors capturing effects of income, market size, prices, tariffs, exchange rates and variables related to logistics, competitiveness, trade
policy, and innovation. A specific focus is on trade creation and diversion effects possibly arising as Indonesia experienced a deep
liberalization of markets through the implementation of multiple Free Trade Agreements (FTAs). A gravity model helps to analyze the
determinants of trade and the impacts of the various trade agreements, applied to two categories of agricultural exports: raw goods and
food. The dataset comprises 50 countries with data on exports and imports from 2007 until 2017. The results find trade creation effects for
both categories, with larger effects in exports within agricultural raw goods, and higher trade creation effects through imports in food.
Indonesia also experienced trade expansion with non-free trade partners, suggesting that demand variables (e.g., income, market size,
sophistication) are a more critical driver of growth rather than agreements. Price factors affect agricultural goods, with food products
experiencing elastic price demand, while raw goods are affected by prices and exchange rate. Gains in competitiveness, logistics
performance, and innovation is supporting agricultural exports (imports as well), although Indonesia is behind most of its trade partners.
The current implementation of the FTA should be critically evaluated concerning food products as imports have expanded more rapidly
than exports, and domestic goods may have experienced pressure from liberalization.

Keywords: Agricultural Trade; Gravity Model; Trade creation and trade diversion effects; GMM

Reference to this paper should be made as follows: Sugiharti, L., Purwono, R., Esquivias, M.A. 2020. Analysis of determinants of
Indonesian agricultural exports. Entrepreneurship and Sustainability Issues, 7(4), 2676-2695. http://doi.org/10.9770/jesi.2020.7.4(8)

JEL Classifications: C23, F10, F14

Additional disciplines (besides field of economics reflected in JEL classifications): economics; agriculture; internationsl trade

* This research was supported by a research Grant by Universitas Airlangga’s 2019 research and innovation programme,
Indonesia

2676


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(8)
http://jssidoi.org/esc/home
mailto:lilik.sugiharti@feb.unair.ac.id
mailto:rudipurwono@feb.unair.ac.id
mailto:miguel@feb.unair.ac.id
http://doi.org/10.9770/jesi.2020.7.4(8)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.202.7.4(8)

1. Introduction

This study analyses the determinants of agricultural exports from Indonesia, distinguishing two categories:
agricultural raw materials (Agro raw hereafter) and food processing. Data covers the years 2007 to 2017,
capturing exports and imports of Indonesia with 50 partner countries, of which 23 have a Free Trade Agreement
(FTA) in place, and the rest (27) do not have active FTA. The period is of importance, considering five reasons.
1) The rapid rise in agricultural exports as new markers emerge (e.g., China, India, Sheperd, 2019). 2) A change
in consumer behavior in both emerging countries (as income increased rapidly) and in advanced ones (Sun & Li,
2018). 3) Major technological changes that allows more extensive trade in processed food (Athukorala &
Jayasuriya, 2003). 4) Large shocks in prices, global demand, and exchange rate during the period of study
(Hegerty, 2016). 5) Indonesia experienced a broad liberalization in trade, moving from 10 FTA agreements in
place in 2007 to 23 by the end of 2017.

Developing countries have emerged as new markets for agricultural goods and as new competitors in the global
food supply, shaking the structure of markets (Jongwanich, 2009; Villoria, 2019). Indonesia alone reported an
increase from US$23 billion in agricultural exports in 2007 to nearly US$50 billion in 2017, turning agricultural
exports into a new source of growth for the country. Indonesia's agricultural raw exports expanded at 3.3%
compound average growth (CAGR), more than double the CAGR for global exports of agricultural raw goods at
1.2%. Exports of food from Indonesia were notably faster as they grew 8.8% CAGR from 2007 to 2017, twice the
global growth rate of 4.4% CARG.

In addition to Indonesia being among those active emerging markets taking larger shares in the global food supply
(Jongwanich, 2009; Villoria, 2019), the country also shifted its pattern of agricultural exports by increasing both
the share of food exports to total exports by 10%, and increasing the value of food exports faster than that of raw
materials. A decade before, agricultural exports were mainly agricultural raw materials.

On the other hand, a volatile exchange rate, significant fluctuation of prices, and global demand seems to affect
exports of agricultural commodities (raw or minimally unprocessed) in a more significant way than for food
(which often has lower price elasticity), particularly for emerging countries (Baiardi, Bianchi, & Lorenzini, 2015).
Main agricultural goods and raw exports of Indonesia experienced negative effects due to high volatility in
exchange rate (Sugiharti, Esquivias, & Setyorani, 2020). Agricultural goods also face lower income elasticity,
making them more sensitive to global shocks. As an example, the price of crude palm oil (CPO), the largest
agricultural export product from Indonesia, recorded a price Index equal to 112.5 in 2006. Two years after, in
2008, the index increased to 227 and reached its peak in 2011 at 257. By 2015, the index price of CPO collapsed
to 145 (Serrano & Pinilla, 2010). In contrast, imports dominated by sugar and cereals experience significant
volatility, particularly sugar products, suggesting that agricultural trade is sensitive to price volatility.

While trade liberalization has penetrated a large number of sectors under manufacturing, agriculture is a sensitive
and often an excluded sector (Anderson, Rausser & Swinnen, 2014), protected by tariffs and non-tariff barriers,
and frequently subsidized by governments (Serrano & Pinilla, 2010). Nevertheless, in recent years, Indonesia has
entered into a broader trade integration (beginning in the late 2000s) by removing a number of barriers and
lowering tariffs that could allow the country greater access to new markets and to play a more important role in
global exports (Villoria, 2019). Liberalization also imposes more considerable competition from foreign goods at
home (Dai, Yotov, & Zylkin, 2014).

In the line of the literature of exports demand and the recent development of the market for agricultural products,
this paper looks at the role played by supply and demand factors in shaping the demand for agricultural exports
and imports from Indonesia. While demand function for exports (imports) is mainly related to incomes (at higher
level) and to a lower degree to prices (Serrano & Pinilla, 2010), this study also includes factors related to distance,
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indexes capturing logistic performance (LPI), human development (HDI), competitiveness (GCI), innovation
(GII), and governance (GI), plus factors related to prices including the consumer price index (CPI), tariffs, and
exchange rates. Also, facilitation in trade and removal of barriers to trade (liberalization of markets), often
reflected in the existence of Free Trade Agreements (FTAs), are included in the model to measure the possible
trade creation, expansion, or diversion effects arising from trade liberalization. The set of factors allows the
capturing of multi-resistance terms, an essential challenge in gravity models.

The study includes Agricultural Materials categorized under SITC under codes (0+1+2 — 27 -28 + 4), and further
categorized into two groups 1) Agricultural Raw Materials and 2) Food products. The distinction is proposed as
literature suggests that income and price elasticity differ between raw goods and processed goods (food), and
other factors are also expected to be different depending on the nature of the goods (Hayakawa, Ito, & Kimura,
2016). Distance, logistics, competitiveness, innovation, and governance indexes may reflect important differences
in the role they play to promote deeper integration into the global agricultural chain.

2. Literature Review

This section offers evidence on studies addressing export/import demand employing gravity models, as well as
offering evidence of variables employed in empirical models, likely to influence the pattern of agricultural trade
from Indonesia. The main intention is to provide support for the model proposed in this paper, as well as to
highlight empirical gaps in the literature, related to the object of this study.

In the literature on trade creation and diversion employing gravity models, the logic implies that trade is driven by
demand-side factors as income, prices, exporter production capability, and trade costs often associated with
distance (Urata & Okabe, 2010). Trade creation and trade diversion effects complement free trade agreements, a
concept introduced by Viner (1950). Trade creation describes how having a free trade deal could lead to a
substitution of goods previously imported from non-member countries, by products from within new country
members. The switch to cheaper goods from inside country members could lead to a more efficient allocation of
resources and possible welfare gains. By contrast, trade diversion is the effect where goods from outside the bloc
substitute intra-bloc goods (FTA members).

Nevertheless, while trade agreements are likely to help expand trade (Lee & Oh, 2019), not all agreements offer
evidence of trade creation (Ghosh & Yamarik, 2004), and some deals are instead mixed in dimension (Anderson
& Yotov, 2016; Kohl, Brakman, & Garretsen, 2016; Urata & Okabe, 2014), suggesting the need to look at
specific country-time-industry-agreement effects. While trade agreements could lead to large trade effects, the
welfare repercussions may be less substantial (Shepherd, 2019). In addition, FTAs could lead to stronger trade
creation for imports than for exports, while diversion effects could be stronger (and increasing) for domestic trade
(Dai et al., 2014).

Different sorts of factors can play a role in intensifying or lessening the demand for goods. Factors like lower
tariffs and fewer barriers to trade promoted through FTA agreements could support lower trading costs and
tentatively, promote more substantial trade. Nevertheless, the literature suggests the presence of heterogeneity
effects across agreements, across countries and across sectors. Specifically, Baier, Yotov and Zylkin (2019) offer
evidence of four sources of heterogeneous effects on FTA agreements. Firstly, countries with high barriers
previous to the signature of the FTA deal have larger potential gains. Secondly, countries with relatively lower
market power grant relatively smaller allowances when signing FTA deals. Thirdly, countries with prior trade
agreements in place may tend to have lower effects in successive deals. Fourthly, FTA deals tend to be weaker for
further away partners (harder coordination or cultural affinity). In addition to mixed results found within the
agreements and across partners (Baier et al., 2019), Anderson and Yotov (2016) note the presence of phasing-in
trade effects as agreements may take time before they affect supply and demand. The different factors suggesting
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heterogeneous results open a gap for empirical research when dealing with a specific country -Indonesia-,
different agreements in place, and specific sectors and product groups within agriculture, where so far there is no
conclusive evidence on trade effects.

As an example, Urata and Okabe (2010) found more frequent trade diversion effects among developing countries,
highlighting that the tariffs imposed on non-members could be a driver of diversion effects. Other studies at the
commodity level (dairy products), as that of Schaak (2015), find larger trade creation in imports than in exports,
advising a more critical evaluation of policies for countries playing essential roles in global supply that can lead to
volatility in global prices. Other studies suggest that latecomers to FTAs (as in the case of Indonesia) may have
lower potential benefits from trade agreements (Anderson & Yotov, 2016). The large concentration of Indonesia
in few strategic goods (at a global level), as in the case of rubber goods, Crude Palm Oil (CPO), paper products,
cork & wood, shrimps, and coffee, among others, opens a gap for empirical analysis.

Nevertheless, studies within the Association of Southeast Asian Nations (ASEAN) find evidence of net trade
creation within agricultural trade as a result of the integration of markets (Shepherd, 2019; Korinek & Melatos,
2009). Other studies with the largest partners of Indonesia in Asia (Japan and China) also suggest gains, at least at
the regional level. As an example, Szalanczi and Trinh (2017) find trade creation and higher levels of intra-
regional trade as a result of the ASEAN-Japan Comprehensive Economic Partnership (AJCEP). Yang and
Martinez-Zarzoso (2014) also find that FTAs in nearby countries (China) contributed to trade expansion both for
members and non-members and partners.

Besides estimating trade creation and diversion effects, empirical literature covers multilateral-resistance factors
(MR) that can explain the degree of gains/losses, both captured by non-time and time-varying aspects, often
introduced as treatments. In gravity models, trade cost is associated with distance and coordination costs
(Bergstrand, Larch, & Yotov, 2015). A number of empirical studies suggest a negative impact between distance
and trade (e.g., Magerman, Studnicka & Van Hove, 2016). Other studies suggest a negative relationship between
distance and trade as it could be associated with sensitivity to trade policy, higher coordination costs or weaker
cultural affinity (Baier et al., 2019).

In the literature of determinants of agricultural trade, income often appears as the primary driver of trade (Baiardi
et al., 2015; Serrano & Pinilla, 2010). Together with income, market size (population) is often associated with
purchasing power or a proxy for demand. In Sasaki (2015), a high population growth rate is associated with larger
trading flows driven by consumption growth, especially under free trade agreements that offer large scope in
liberalization. A larger GDP and a greater similarity between countries, is associated with a larger probability of
trade creation (Baier & Bergstrand, 2004; Baier et al., 2019).

In this study, the effect of demand is expected to be large, firstly because the GDP of the main export destinations
of Indonesian goods is large (particularly that of the US, Japan, Singapore and Korea) and, secondly, as income is
growing quickly among new partners in the developing world (India and China). Nevertheless, the GDP factor is
expected to be lower for agricultural raw goods than in manufacturing goods, as noted in Urata and Okabe (2014).

Together with income, prices are also important determinants of exports. Lower prices, a favorable exchange rate
and stable prices could be a driver of more significant exports. Serrano and Pinilla (2010) find larger agricultural
exports in periods of less volatility, although this is a rather small positive factor. On the other hand, while
exchange rate depreciation could lead to lower prices of exports and increasing export flows (Baek, 2014;
Bahmani-Oskooee and Aftab, 2017), it could also be associated with higher transaction costs and for instance,
with lower trade. Volatility in the exchange rate could also affect exports (Asteriou, Masatci, & Pilbeam, 2016;
Sugiharti, et al. 2020). Prices affect goods within agriculture in a different way, as price elasticity within
processed food is often lower than for commodities (raw), as found in Baiardi et al., (2015). The role of price
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elasticity, tariffs and exchange rates seems to affect commodities more sharply than food, while non-price factors
tend to have a more significant effect on the trade of food products. Processed food faces lower price elasticity in
demand for exports and higher income elasticity, while the opposite is proposed for commodities (Baiardi et al.,
2015); however, at the disaggregated product level and for more prolonged periods, elasticity may tend to be
similar. In previous years, price distortions and multiple government interventions to reduce negative impacts due
to high volatility (Pieters & Swinnen, 2016) suggest the importance of price stability for both domestic and
international trade of food.

Tariffs are also employed as a standard control variable in gravity models, with evidence of significant adverse
effects on trade flows (Ando & Urata, 2007). Nevertheless, Urata and Okabe (2014) find that tariffs could still
lead to trade diversion effects, more for manufacturing than for agricultural goods (often excluded from RTAS).
As noted in Fugazza and Maur (2008), tariffs are essential components of trade agreements, but other factors may
also play a role in trade effects (e.g., trade facilitation and non-trade barriers), especially when tariffs reach low
levels. Nevertheless, tariffs and trade relations may require time before bringing benefits (Lin, 2018) and effects
may experience diminishing benefits as the trade relation matures (Baier et al., 2019; Ghosh & Yamarik, 2004).

Empirical studies observing effects on trade due to transportation costs conclude that improvements in the
logistics index could lower transportation costs, driving positive effects in trade expansion (Hoekman & Nicita,
2010; Saslavsky & Shepherd, 2014). Available high-quality logistics services are likely to influence the volume of
trade, both in exporting and in importing countries (Gani, 2017). In the ASEAN region, Korinek and Melatos
(2009) suggest potential gains in agricultural trade as a result of improvements within logistic performance in the
region. Although, Hummels (2007) and Disdier and Head (2008) argue that transportation costs have not fallen as
much as expected, meaning that even higher logistic performance may not necessarily mean massive cuts in
transportation costs. The mixed evidence opens a gap for empirical findings.

The type of trade agreements also offers evidence of heterogeneous effects (Urata & Okabe, 2014). In countries
like Indonesia, where most of the trade agreements are under the umbrella of regional deals (mainly under
ASEAN), trade may face both creation and diversion effects. While standard trade provisions could be drivers of
trade, more current provisions are not always favorable (Kohl et al., 2016). Although more recently bilateral
Trade Agreements have flourished in Indonesia as they require fewer coordination efforts versus multilateral deals
(Urata & Okabe, 2010), new agreements are more sophisticated and more profound, going beyond tariff
reduction-removal (Fugazza & Maur, 2008). So far the largest trade growth of Indonesia is under the ASEAN
Plus Six Trade agreements (Padilla, Handoyo, Sugiharti, & Muryani, 2019).

A final note on control variables covers global competitiveness, innovation, human development and governance.
Studies such as that of Llatja (2015), find a positive relationship between foreign investment inflows and trade,
often related to innovation, higher competitiveness and transparency. Erkan (2015) also notes a positive
relationship between trade and innovation, concluding that increases in the innovation index lead to larger trade
flows. In a gravity model conducted for Central and Eastern Europe (CEECS), it was shown that human
development (HDI) is also possibly associated with trade flows (Cieslik, Michalek & Mycielski, 2016). However,
while human development can support growth, other studies suggest unidirectional effect from trade liberalization
to human development, but not necessarily the other way around (Mustafa, Rizov & Kernohan, 2017), opening an
empirical question for this study. Another country-specific effect is derived from the role of institutions, with
negative impacts on trade under unstable economic and political environments (Kuncic, 2013), and positive ones
when institutions are well in place (Campi & Duenas, 2019). Although Indonesia reports considerable
improvements over the past years in the above indicators, the country runs behind in competitiveness-related
indicators versus main trading partners, as in the Global Competitiveness Index (GCI), Logistic Performance
Index (LPI) and Global Innovation Index (GlIl) (see Table 2).
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A large number of agreements are in place in Indonesia. However, it is still an empirical question if the
agreements have benefited or affected the trade pattern and the trade balance. While some studies present
evidence of less than a third of total FTAs signaling positive effects to trade (Kohl, 2014), other sources are more
optimistic, presenting nearly 38.5% of deals as being positive to trade (Baier et al., 2019). Serrano and Pinilla
(2010) attributed the significant expansion of agricultural trade mainly to income growth, while prices and
exchange rates played a smaller role, and trade cost and liberalization may not have been the main drivers of
trade. The implementation of trade agreements and the proliferation of multiple RTAs supported the expansion of
regional agricultural trade in cases like Europe (Serrano & Pinilla, 2010), but does the research does not offer
evidence on the impacts on the Indonesian case.

3. Methodology

This paper applies a gravity model employing a data panel incorporating country- and time-specific effects (Urata
& Okabe, 2014), and country-pair fixed effects (Baier & Bergstrand, 2007). The attention focuses on agricultural
trade, disaggregating goods into two main groups: agricultural raw goods and food products. This research
follows the structural gravity model proposed by Anderson and Van Wincoop (2003) in which trade flows are
represented as a function of income, prices and relative trade cost among country partners, often reflected as
multilateral resistance terms (MR). The MR captures some of the changing conditions of the exporter and
importer partners at a country-specific and time-specific level (Feenstra, 2015).

This study follows the proposed methodology of Martinez-Zarzoso, Felicitas and Horsewood (2009), where
individual bilateral fixed effects and country-and-time effects are introduced in panel data structures to address
the endogeneity issue. As noted in Carrere (2006), panel data estimations are more reliable than OLS, as the latter
tend to over(under) estimate effects. In addition, MR-terms at country-specific (Fixed effects) suggests the need to
employ panel datasets rather than time series.

Considering the presence of endogeneity problems in the data, a Generalized Method of Moment (GMM) is
selected as a suitable approach (Martinez-Zarzoso et al., 2009; Schaak, 2015). Trade data at commodity level is
employed to avoid mis-estimation of effects arising from aggregation. A significant challenge in gravity models is
how to account for unobserved multilateral resistance and how to account for unobservable endogeneity. For
instance, the model proposes a set of variables to capture MR effects. For the demand side, the real GDP and the
market size (population) allows the capturing of effects related to the importer’s capability. An additional set of
variables considers an interaction between demand and supply (relative role), mainly through index variables
proxying efficient logistics (Logistic Performance - LPI), Human Development (HDI), distance, Global
Competitiveness (GCI), Global Innovation (GlI), and public policy - Government (GI). The interaction arises as
the performance of both exporter and importer together determine trade flows. The GDP of the exporter country
gives information on domestic demand, production capability and income, likely affecting trade flows positively.
Three variables capture the effects of prices; these are applied tariffs, Consumer Price Index (CPI) and Exchange
Rates. A dummy variable captures whether country pairs have an FTA in place (one) or not (zero). The FTA
dummy variable captures the effects on trade creation and diversion, as a way of addressing having (or not
having) a trade deal affects / benefits trade flows, both for exports and imports.

Data

The study includes a total of 50 countries, from which 23 have FTA agreements with Indonesia, and 27 did not
have FTA in place with Indonesia before the end of 2017. The 23 countries under FTA are: ASEAN (Brunei,
Cambodia, Lao PDR, Malaysia, Myanmar, Philippines, Singapore, Thailand and Vietnam); East Asia (China,
Japan, Korea, Rep,); South Asia (Bangladesh, India, Pakistan); Others (Australia, Egypt, Iceland, New Zealand,
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Nigeria, Norway, Switzerland and Turkey). The study covers the period from the year 2007 to 2017. Agricultural
exports are further aggregated within two main groups: agricultural raw materials and food.

The variables in the model include: The Human Development Index (HDI) whose value ranges from 0 to 1
(highest). The Logistics Performance Index (LPI) ranges from 1 to 5 (highest). The Global Innovation Index (GlII)
ranges from O to 100 (highest). The Global Competitiveness Index (GCI) ranges from 1 to 7 (highest). The
Governance Index (Gl) goes from -2.5 to 2.5, with higher values representing better performance. The Relative
Consumer Price Index (CPI) among countries is adjusted by the exchange rate. Real Exchange Rate (ER) between
partners. LPI, HDI, GCI, GllI, Tariff, and Gl are computed as an average bilateral index among partners.

Model Specification

This section describes the model adapted from the general gravity equation. Within the gravity model, trade flows
between countries are expected to be positively related to income and size of the importing country, and
negatively related to a set of factors reflecting the costs. A considerable cost may be linked to production,
transportation, coordination and other sets of the cost associated with distance, trade performance,
competitiveness and innovation, among others.

The model is estimated, including a time dimension. Xijt is the exports (imports) from the country of origin i to
country destination j at time t expressed in current USD $. Data for each of the different groups (r) is run
independently, namely: Total Agricultural trade, Agricultural Raw goods, and Food. The model is linearized by
taking natural logs (Ln), except for the indexes and tariff variables.

INExp"ijt = B1INEXp i1 + B2INGDPij: + BsIinPopij: + BsLPlij + BsHDIije + sInDistij + S7GClije + SsGllije + SoTariff it
+ f10Glijt + f11CPlijt + f12ERijt + P1aFTA + & (1)

Inlmprijt = ﬁllnlmp rijt_l + ﬁz'ﬂGDPijt + ﬁ3InPopi,—t + ﬁ4LP|ij1 + ﬁsHD'ijt + ﬁemDiStijt + ﬁ7GC|ijt + ﬂgG”ijt + ﬁgTariff
Niit + ProGlijt + f11CPlijt + P12ERe + f1aFTAj + &ij 2

Where In denotes variables in natural logs, Expij: denotes bilateral exports from i (Indonesia) to country j in period
t in current thousand US$. Impi;; denotes bilateral imports from country j to country i (Indonesia) in period t in
current thousand US$. The subscript j includes 23 trade partner countries in the free trade agreement with
Indonesia and 27 of Indonesia's most significant trading counterparts. t captures time from the year 2007 to 2017.
INGDPij: indicates Real GDP of country i and j years in year t (USD), in natural logarithms (In). InPop;;; denotes
total population of country i and j in year t. LPIj: indicates the Logistic Value Performance Index, HDI;; signifies
the value of the Human Development Index, LnDist;j captures the distance between countries i and j, GCI;; records
the Global Value of Competitivity Index of partners (i and j) in year t. GlI; represents the value of the Global
Innovation Index of countries i and j in year t, Tariffj; signifies the average tariff rate in the country i from j in
year t for a specific sector r. Gljj is the Institution Value Index between country i and j in year t. CPI captures the
Consumer Price Index adjusted by exchange rate among partners i and j. EX represents the bilateral exchange
among partners i and j. FTA;:is a dummy variable that takes the value of 1 if Indonesia and the partner are on a
trade agreement, and it takes the value of O (zero) if the opposite is true. The effect of trade creation occurs if the
coefficient of this variable is positive and significant, while there is trade diversion if the coefficient of this
variable is negative and significant.

The B1 — P13 represents the slope, while € is the error term.
This model assumes a dynamic relationship in the dependent variable, meaning the presence of a lag on exports

and imports where the regression models are influenced by both the current period and the previous one (t-1),
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known as distributed lag models (Gujarati & Porter, 2009). Furthermore, dynamic adjustment analysis is better
using panel data. According to Baltagi (2008) Dynamic panel data model is shown as follows:

Vit = Oit1 + Xuifp +uie; = 1,..., N ; t=1,2,..., T (3)

in which & is a scalar and xajt is @ matrix measuring 1 X K, and B is a K x sized matrix 1. It is assumed that the ui
follows the one-way component model as follows:

Uit = Ui + Vit (4)

Wi is the individual effect assumed pi~N (0, o 2 / w) and vy is the error term assumed to be vi~N (0, 6 2 / ), where
w and vi; are mutually independent.

The panel data model that includes the lag of the dependent variable as a regressor within the regression as trade
is likely to be related to previous flows. The lag causes endogeneity problems but the Generalized Method of
Moments (GMM) overcomes this problem (Baltagi, 2008). Also, it is possible to address the endogeneity of the
explanatory variable by introducing instrumental variables or by a differential fixed effect model as FTA terms
tend to be correlated with the error term (Baier & Bergstrand, 2004). To avoid serial correlation on error terms, a
fixed effect model is more efficient than instrumental variables (Baier & Bergstrand, 2007; Powers, 2007).

GMM System (SYS-GMM)

The GMM system is applied to deal with unobserved heterogeneity by applying a set of treatment variables. This
paper follows the specifications in Blundell and Bond (1998), as well as those in research papers such as that of
De Benedictis, De Santis & Vicarelli (2005) and Martinez-Zarzoso et al., (2009). The core of the GMM method is
estimating a system of equations at first difference level by employing a different instrument for each equation.
The instrument used at the level is the first difference lag. The GMM System employs a combination of
instruments in the form of levels in the first difference equation and the instrument in the form of first difference
in level equations. Misspecification in the estimators is lower employing the GMM System.

4, Results

Exports of Agricultural goods increased from US$23.8 billion in 2007 to US$49.3 billion in 2017, a 107%
growth. The most significant expansion of exports was registered to FTA partners (363.8% growth). During the
period of analysis, five large countries were incorporated as trade partners: Japan in 2008, India in 2010, and
Pakistan, Bangladesh and Egypt in 2011. Agricultural raw materials and food experienced a large expansion of
trade with strategic trade partners and a shift of markets formerly from non-FTA to FTA partners.
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Fig 1. Exports to FTA and non-FTA Countries (2007 — 2017) (US$ Billion).
Source: Annual Data retrived from International Trade Centre (Trade Map), processed by author.
Table 1. Exports and Imports from Indonesia (Billion US$) Selected Years
Exports Imports

2007 | 2011 | 2017 %r;)_lvv;h CARG | % Share 2007 | 2011 | 2017 C?)r;)_lvv;h CARG Sr:gre

Total Agricultural Raw | 7.1 15,3 10 42,6% 3,3% 20,6% 2,6 57 51 95% 6% 21%
Cork and wood 0,6 0,8 1,1 89% 6% 11% 0,1 0,1 0,3 133% 8% 6%
Anim/vegetable matter 0,2 0,3 0,5 130% 8% 4% 0,1 0,1 0,2 193% 10% 4%
Rubber 4,9 11,8 5,6 13% 1% 55% 0,3 1,0 0,8 197% 10% 15%
Hide/skin/fur, raw 0,0 0,0 0,0 -71% -11% 0% 0,0 0,0 0,0 106% 7% 0%
Pulp and waste paper 1,1 1,6 2,4 127% 8% 24% 1,0 1,8 1,8 2% 5% 35%
Textile fibres 0,4 0,8 0,6 69% 5% 6% 1,1 2,6 2,0 80% 6% 40%
Total Food 17 33 39 134% 8,1% 79,4% 7,9 16,7 | 18,6 137% 8% 79%
Animal feed 0,3 0,5 0,6 87,6% 5,9% 1,5% 1,1 2,2 2,9 156% 9% 16%
Animal oil/fat 0,0 0,0 0,0 50,3% 3,8% 0,0% 0,0 0,0 0,0 62% 5% 0%
Animal/veg oils 0,9 1,6 3,4 290,6% 13,2% 8,7% 0,0 0,1 0,1 233% 12% 1%
Beverages 0,0 0,1 0,1 470,3% 17,1% 0,3% 0,1 0,1 0,1 81% 6% 1%
Cereals 0,2 0,4 0,7 359,4% 14,9% 1,9% 2,0 5,1 4,1 102% 7% 22%
Coffee/tea/cocoa/spices 2,0 3,3 3,6 77,1% 5,3% 9,1% 0,2 0,7 1,0 314% 14% 5%
Dairy products & eggs 0,1 0,1 0,1 -19,7% -2,0% 0,2% 0,9 1,2 1,0 11% 1% 5%
Fish/shellfish/etc. 2,1 3,2 4,2 100,4% 6,5% 10,7% 0,1 0,3 0,3 455% 17% 2%
Fixed veg oils/fats 9,4 20,3 | 21,6 | 128,4% 7,8% 55,1% 0,0 0,1 0,1 173% 10% 0%
Live animals except fish 0,0 0,1 0,1 56,7% 4,2% 0,2% 0,2 0,3 0,5 128% 8% 3%
Meat & preparations 0,0 0,0 0,0 -25,2% -2,6% 0,0% 0,2 0,3 0,6 238% 12% 3%
Misc food products 0,5 1,6 2,0 261,7% 12,4% 5,1% 0,3 0,7 0,8 193% 10% 4%
Oil seeds/oil fruits 0,0 0,1 0,0 23,9% 2,0% 0,1% 0,6 1,5 1,6 192% 10% 9%
Sugar/sugar prep/honey 0,1 0,2 0,2 146,1% 8,5% 0,6% 1,1 1,9 2,6 137% 8% 14%
Tobacco/manufactures 0,4 0,7 1,1 168,3% 9,4% 2,9% 0,3 0,6 0,6 143% 8% 3%
Vegetables and fruit 0,5 0,8 1,4 176,8% 9,7% 3,5% 0,7 15 2,2 195% 10% 12%
Growth 238 | 48,1 | 493 107% 7% 126% 105 | 224 | 237 127% 8% 61%

Source: Annual Data retrived from International Trade Centre (Trade Map), processed by author.

Among agricultural exports, food products experienced the most substantial growth with 133% expansion and
accounting for more than 80% of total agricultural exports. In the years 2011 and 2012, agricultural exports
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reached a historical high, although exports fell in the following years amid low prices, particularly within
agricultural raw materials (in line with Esquivias, 2017).

Agricultural Raw materials (Agro raw hereafter) experienced significant fluctuation in exports, reaching its peak
in 2011 (US$15.2 billion), its lowest point in 2016 (US$6.9 billion), and recovered to US$10.15 billion in 2017.
By the end of 2017, Agro raw material exports accounted for 20.6% share of total agricultural exports from
Indonesia, down from the 30% it accounted for in 2007. Within agricultural raw, 90% of the exports were
represented by rubber materials (US$5.6 billion), pulp and paper (US$2,4 billion), and cork & wood (US$ 1
billion). Rubber and paper experienced an average CAGR growth rate of 7.9% and 7.7%, respectively, from 2007
to 2017 (see Table 1). Other goods, such as hides and skin materials, by contrast, collapsed at CARG -10% a year.
Agricultural raw goods experienced a sharp impact due to global commodity prices and sluggish global demand.
Food exports, by contrast, experienced constant growth, although there was a slowdown from 2012 to 2015. As
noted in Baiardi et al., (2015) agricultural raw goods tend to experience higher competition and higher exposure
to prices as it faces higher price elasticity compared to processed food (lower price elasticity of exports). Also,
agricultural goods face higher income elasticity, making it more sensitive to global shocks, as opposed to food.

In both agricultural materials and food, Indonesia has a net surplus. Nevertheless, imports have been rising faster
than exports. In agricultural raw materials, imports are concentrated in textile fibers, pulp, and rubber, while in
food products there is significant concentration in cereals, feeds, sugar, vegetables and fruit (see Table 1). Four
food import categories had expanded more than 200% during the period (double-digit CAGR); animal and
vegetable oils (233%), coffee/tea/cocoa/spices (314%), fish (455%), and meat (238%).
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Fig 2. Total Exports per sub-category, rates of growth, and share of imports to exports
Source: Annual Data retrived from International Trade Centre (Trade Map), processed by author.

Note. 1) Exports of Crude materials, Animal/Vegetable oils/fats/wax, Food & live animals, and Beverages and tobacco indicated in USD $
billion (left axis). 2) % Growth Exports to FTA partners, % Growth Exports to non-FTA partners, Percentage of Imports from FTA
partners to Exports to FTA, and % of Imports from Non-FTA to Exports to non-FTA are indicated in percentage terms in the right axis.

Table 2 illustrates, firstly, the position of Indonesia relative to the main nine trading partners. The colored cells
denoted that Indonesia underperformed versus its trade partners (worsened its position). As an example, in 2017,
the GDP of Indonesia was 11% that of China's GDP, and the population was 19% relative to China's total
population. In GDP growth, China expanded more than Indonesia (colored cell), while in terms of population,
Indonesia expanded more rapidly, although in both indicators China is far larger than Indonesia (89% larger GDP,
and 81% larger population).
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Table 2. Indonesia relative to Top Trade Partners. Percentage 2017, Indonesia as reference point

China | India | Japan | Korea | Malaysia | Netherlands | Pakistan | Singapore | United States | Indonesia
GDP 11% 41% 18% 81% 299% 119% 453% 352% 6% 100%
Population 19% 20% | 208% | 513% 835% 1541% 134% 4704% 81% 100%
LPI 82% 87% 75% 80% 87% 71% 102% 2% 75% 100%
HDI 92% | 108% | 76% 7% 87% 75% 123% 74% 75% 100%
GClI 92% | 100% | 84% 91% 89% 81% 125% 81% 79% 100%
Tariff 84% 82% | 190% | 41% 87% 282% 54% 3012% 231% 100%
Gll 57% 85% 55% 52% 70% 48% 86% 51% 49% 100%
Gl 10% 44% 3% 4% 5% 5% -1% 2% 3% 100%
Price Index | 119% | 89% | 137% | 126% 119% 128% 91% 126% 126% 100%

Source. GDP, Population, Logistic Performance Index, Human Development Index, Tariff, and Governance Index (retrived from World
Bank, World Development Indicator). Distance retrived from indonesia.distanceworld.com. Global Competitiveness Index retrived from
World Economic Forum. Global Innovation Index retrived from globalinnovationindex.org.

Note. The relative size of Indonesia versus main trade partners. The colored cells denote that Indonesia underperformed versus its main
trade partners during the 2007-2017 period (worsened its position).

In terms of GDP, Population, LPI, HDI, and GCI, Indonesia improved significantly versus most of its top
partners. Nevertheless, it has lower LPI, HDI, and GCI indexes versus most of the trade partners, meaning that it
has lower competitiveness in transportation, human development and global competitiveness (except for
Pakistan). It is noticeable that in Gll and Gl all top trade partners did better than Indonesia, similar to prices
where Indonesia’s price Index increased faster (deteriorated) than its partners (except versus India and Pakistan).
Currencies studied showed the following results: Indonesia (-32% depreciation versus 2007 level), China (-39%),
Japan (-35%), Korea (-17%), Malaysia (-15%), Netherlands (-17%), and Singapore (-37%) weakened versus the
US Dollar, while only India (8%) and Pakistan (19%) strengthened versus USD 2007 level.

5 By n
_____________________________________________________ --'
4,5 S TSSOSO eSS E I " e L a
a4
" 3,5 e W TTTTT TS TR TS T TR R T TR TR T T T TS ® [ S " . T ®. O .o 9
S 3
i
2,5
2 b 4 pTe
. S S ...% ....... SN 4
1,5 A X & = NS ra
1 (6 TTTTTN [ S (@ TP o T (D P [ T @ N & W o®
16,9 17 17,1 17,2 17,3 17,4 17,5 17,6 17,7
Ln Exports Agriculture
® LnGll O LnLPI A LnGCl
X Ln Tariff ® [nPricelndex = esecess Linear (Ln GlI)

Fig. 3. Selected Indicators (Index) versus Ln Exports of Agriculture

Note. Indicators for Indonesia. Global Innovation Index (Gll), Logistic Performance Index (LPI), Global Competitiveness Index (GCl),
Average Tariffs, Exports of Agriculture (Ln)
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Fig. 4. Logistic Performance Index (LPI) and Human Development Index (HDI) of Indonesia versus Non-FTA partners and FTA-Partners.
Source: Annual Data retrived from International Trade Centre (Trade Map), processed by author.

Determinants of Agricultural Trade

The results of the model are significant for most of the variables, both for the different determinants, as well as for
trade creation/ diversion effects (FTA dummy variables) for exports and imports. The results in Table 2 display
aggregated agricultural exports, and results based on disaggregated data in two groups: raw products and food. A
first point to note is that estimators based on aggregate or disaggregate data give a different result, suggesting
more precise estimations at a more disaggregated level.

Determinants for Exports

For agricultural exports, several indicators that could proxy the role of demand signal a positive effect on
agricultural exports. The lagging exports variable, the GDP; of the importing country, and the population are all
positive and significant, suggesting an active role of demand in agricultural exports from Indonesia. The lagging
exports variable and the GDP; of the importer are relatively similar for agricultural raw and food exports, while
the population variable signals a larger marginal effect for exports of agricultural raw goods, reflecting the role
large countries play. Four large nations import nearly 65% of Indonesia’s raw goods (China, India, Japan and the
United States).

In 2007, the accumulated GDP of Indonesia’s FTA partners accounted for only 10% of global GDP (US$5.66
Trillion). By 2017, the share increased to 38%, meaning that new agreements help to increase the market size
(US$25 Trillion). In 2007, the population of FTA partners accounted for 32% of the global population. By 2017,
the share increased to 71%, meaning that new agreements helped to increase the market size from 1.64 billion
people to more than 4 billion.

The lagging variable for exports (Lag Export) signals that shipments from previous years (historical trade and
relations) play an essential role in explaining current exports. Food has the most robust coefficient (0.690),
followed by Agricultural Raw materials (0.616). A high lagging variable can denote particular concentration of
markets, strong links with partners, and growing demand. A large lagging export variable also indicates a
relatively low change in the pattern of exports as regards export destinations. The top main partners of 2007 are
the same as in 2017. A few changes include the lower share of the North American market (from absorbing 20%
of total raw goods to only 11%) and Singapore (from 5% to 1%). India and China significantly expanded their
trade with Indonesia.
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Another interesting finding is that the variables capturing the logistics (LPI), human development Index, and the
Global Competitiveness Index are all positive, suggesting that the larger the average Index, the larger the flow.
All three indicators (LPI, HDI, and GCI) have a strong role in explaining trade flows. Both Indonesia and its main
partners significantly improved in the three indexes. Nevertheless, in most indexes, Indonesia underperforms
versus its trade partners.

The coefficient of distance has a negative relationship with trade, meaning that the greater the distance, the lower
the exports, in line with trade theory and close to those findings in Baier et al. (2019). The coefficient of distance
for food is larger than that of agricultural raw goods, explaining the nature of food goods where freshness is
essential, proximity is key, logistics are more complicated (costly), and access to raw materials is crucial. ASEAN
plus six strategic regional partners (India, China, Japan, South Korea, Australia and New Zealand) account for
52% of food exports.

As for supply variables (besides possible effects captured in LPI and HDI Indexes), the variables related to global
competitiveness GCI for Indonesia are positive and significant, suggesting that the more competitive the country
becomes, the larger the export flows. Within food products, logistics tend to be more complex, offering more
substantial potential with transportation and infrastructure (logistics) improvements. The GCI for the importer has
a reinforced effect with the partner country for agricultural raw goods but has an opposite direction in the case of
food. While exports of raw goods are more directed to developing countries, food has the largest markets among
more advanced countries (nearly 40%).

In 2007, the Logistics Performance Index (LPI) of Indonesia was 3.01, and by 2017 it had reached 2.98. The ratio
of Indonesia’s LPI to that of its partners fell from 1.14 in 2007 to 0.97, meaning that the FTA partners became
more competitive than Indonesia. In 2007, the HDI index of Indonesia was 0.642, increasing to 0.694 by 2017.
On the other hand, the average HDI in the World increased from 0.642 to 0.764. The ratio of Indonesia’s HDI to
that of its FTA partners fell from 0.96 in 2007 to 0.91, meaning that FTA partners increased their HDI more than
Indonesia.

The coefficient of GDP; for Indonesia capturing local purchasing power or production capability is negative,
indicating that the larger the Indonesian GDP, the lower the exports, perhaps signaling the increase in local
demand (volume and perhaps prices) with the domestic market competing for exports.

Tariffs have a positive effect, opposite to the theory. In reality, tariffs with some partners experienced periods of
increasing rather than decreasing over time. A possible explanation is that although tariffs increased, export flows
did not decrease. Also, in products with low price elasticity, increases in tariffs are often passed to consumers.
Tariffs were mechanisms imposed by some trade partners to lower increasing imports from Indonesia (i.e., CPO
in India, Pakistan, among others).

Prices captured by the CPI index are harmful for both groups, suggesting that agricultural exports are price elastic
as the change in volume is affected on a larger scale by the change in price. Agricultural raw goods have a
significant adverse effect of -1.027, suggesting that a 1% change in price could lead to a decrease in exports by
1%. Food, by contrast, has a coefficient of -1.527, signaling a much larger effect (1.5 times) on volumes over a
change in prices. Nevertheless, agricultural raw goods are more exposed to changes in prices, not always captured
by the CPI indicators as commodities are not always represented in the reference baskets of goods. As indicated in
the variable of exchange rate for agricultural goods, the coefficient is negative for raw goods and positive for food
(opposite somehow to CPI effects). A possible explanation is that raw goods are mainly commodities in nature
and for instance have larger price elasticity reflected in more significant fluctuations in volume as a result of a
change in prices and variations in exchange rates (Baiardi et al., 2015; Serrano & Pinilla, 2010). In commodities,
competition tends to be more in prices and less in differentiation. Food, on the other hand, has lower price
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elasticity (generally) suggesting that higher exchange rates (appreciation of the currency) lead to larger flows of
goods (price transfer to buyers not to producers.)

In line with the findings of (Wang & Reed, 2014) Indonesian food products (shrimp) are price elastic, a situation
that causes pressure as main competitors face lower price elasticity as products are more differentiated and offer
higher quality.

The variables capturing trade creation indicate a positive and significant value, meaning that having an agreement
has positively supported exports to FTA partners, rather than lowering the rates of growth by being substituted by
other partners. Trade creation impacts through exports are nearly four times larger in agricultural raw goods than
in food, meaning that having FTA deals supports the exports of raw goods more than for food. Nevertheless, the
dummy variable capturing non-FTA partners (FTA2) increased to a larger extent than those for FTA partners
(FTAL), indicating both trade creation with partners and trade expansion with non-FTA trade partners. From 2007
to 2017, agricultural exports shifted from 71% share of exports initially to non-FTA partners, to only 34%.
Exports to non-FTA (as a group) fell by 2.1% (CAGR) while exports to FTA partners increased 363.8% (CARG).

In value terms, exports increased with both.

Table 2. GMM System Estimation Results (Exports)

Variabel _ Exports i Imports
Agricultural Agr_Raw Food Agricultural Agr_Raw Food
Lag Export 0,549*** 0,616*** 0,690*** 0,519*** 0,869*** 0,177***
GDPi -0,4766*** -0,865*** -0,213*** -0,585*** -2,269*** -2,052***
GDPj 0,166*** 0,122%** 0,101*** 0,072** 0,055*** 0,111**
Populationij 0,747*** 1,204*** 0,480*** 0,847*** 0,211*** 2,094***
LPlij 1,751*** 2,047*** 1,166*** 2,701*** 0,476*** 4,448***
HDIij 1,032%** 5,199*** 1,054*** 2,891*** 0,719 5,617***
Distanceij -0,399*** -0,219*** -0,394*** 0,003 -0,079*** 0,315*
GClii 0,192*** 6,452*** 4,830*** 0,442*** 6,603*** 9,456***
GClij -0,457** 0,309** -0,407* -0,016 1,832%** 1,451*
Tariffij 0,347*** 0,127** 0,534*** 0,415*** 0,327*** -0,319**
Gllij -0,456*** -1,396*** -0,316** 0,228 -0,328* 0,803*
Glij -0,038*** 0,149%** -0,028*** 0,088*** -0,162*** 0,072***
CPljj -0,385*** -1,027*** -1,527*** -0,396*** -0,342*** -0,579
Exchange Rateij 0,829* -0,025** 0,032*** -0,030** -0,023* -0,240***
FTAL 1,109*** 1,713*** 0,480** 0,452*** 0,242*** 1,046***
FTA2 0,393*** 2,013*** 0,765*** 0,299*** 0,229*** 0,334**
Constant 44,573***
AR (1) 0,235 0,039 0,194 0,034 0,008 0,019
AR (2) 0,503 0,129 0,352 0,899 0,852 0,118
Sargan Test 0,002 0,000 0,005 0,688 0,129 0,941
Hansen Test 0,284 0,563 0,644 0,746 0,653 0,981
Hansen Test (GMM) 0,071 0,178 0,165 0,387 0,196 0,896
Hansen Test (Diff GMM) 0,999 0,997 0,996 0,950 0,989 0,954
Hansen (1V) 0,038 0,207 0,347 0,767 0,305 0,938
Hansen (Diff 1V) 0,990 0,988 0,937 0,495 0,980 0,917
Prob > F 0,000 0,000 0,000 0,862 0,000 0,000

Notes. Regression estimation indicates ***, ** * significant level at 1%, 5%, 10%.
Imports

The coefficients for imports reflect key aspects of Indonesian trade. Firstly, both demand and supply factors tend
to support the expansion of imports, meaning that the more significant and the more sophisticated the Indonesian
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market, the larger the imports. The higher the capacity of exporters, the larger the imports in Indonesia as well. As
noted, imports increase at a faster speed than exports most likely because both domestic demand increased as a
result of higher incomes and as a result of a relocation of factors in the agricultural sector, shifting to different
crops.

The coefficient for lagging imports in raw agro goods is four times larger than that of food products, meaning
dependency from previous partners is important. The variable of GDP; of the exporter is negative, possibly
signaling a shift of imports to Indonesia formerly from developed countries to lower income nations, or signaling
the large GDP growth of exporter countries where domestic goods compete with exports. The market of Indonesia
captured by GDP; and Population; reflects that the larger and stronger the purchasing power of Indonesians, the
larger the importing of goods, particularly from food. Improvements in logistics (LPI), human capital (HDI), and
competitiveness in Indonesia (GCI) also supports a greater amount of imports, particularly in food products. More
sophisticated logistics in Indonesia supports not only larger exports from Indonesia to the World, but also larger
exports from the World to Indonesia. Nevertheless, the coefficients indicate that the role of CPI, LPI and HDI on
the exporters is more important than that on the importer, suggesting that improvements in logistics,
competitiveness or human development in Indonesia help to promote exports in a larger proportion than imports.

Distance has a negative effect on raw materials but a positive effect on food. As noted earlier, food logistics
required more advanced systems and lower transport times. The highest amount of imports of food come from
advanced countries, located farther away, possibly explaining why the estimate for distance is positive within
food products.

Tariffs have a positive effect on raw materials and a negative effect on food. Raw materials may have lower
elasticity, also reflected in CPI and exchange rate variables, when dependency from specific sources limits the
possibility of substitution. Food, by contrast, has larger adverse effects regarding tariffs, prices (CPI) and
exchange rate, as increases may lead to higher prices and for instance, to lower demand for imports. Nevertheless,
the effects of the variables, although negative, are inelastic as the coefficient is less than one. Tariffs or a weaker
Rupia may discourage imports to some degree, but the effects of the tariffs or currency may be transferred to
consumers at home (as demand for imports may likely continue).

The effects of the dummy variables to capture the outcomes of the agreements indicate a trade creation effect in
imports, both from partners and non-partners. This implies that while imports from FTA partners have increased,
perhaps it has not resulted in substitutions of goods from other regions (non-FTA), and for instance, Indonesia
may not have achieved lower import prices. Trade from Non-FTA partners continues to increase even though no
FTA deal was in place.

The magnitude of effects in FTA dummy variables shows that the effects of trade creation on agricultural raw
goods exports are more extensive than trade creation through imports. On the other hand, the effect of trade
creation is larger through imports in food (FTAL larger in imports than FTAL in exports) than that of exports. As
exports and imports in Indonesia are larger within the food sector, rather raw goods, it is possible that the
liberalization of the last two decades may have resulted in lower benefits for Indonesia. Imports have expanded at
a faster speed than exports, trade is highly concentrated in specific commodities, and little substitution of cheaper
goods from within the FTA partners seems to have occurred during the last decade.

Conclusions

This study estimates trade creation/diversion/ expansion within agricultural exports from Indonesia, covering the
period of 2007 to 2017, where several Free Trade Agreements were implemented. The study includes variables
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from the demand and supply side to help to capture determinants of exports and imports by implementing a
Generalized Method of Movements System (GMM-SYS). Demand variables explain a significant share of the
growth of exports; larger incomes (GDP), larger markets (population), and more sophistication (HDI, LPI, GCI)
is positively associated with more exports. The results suggest that the large expansion of agricultural trade for
Indonesia is supported by income and population growth, in line with Serrano and Pinilla (2010), as well as by
demand of trade partners. Distance plays a negative role, in line with the theory suggesting stronger possibilities
to expand trade with regional partners than with those from other regions.

Prices and exchange rates play a role, nevertheless, at different degrees for each group of products. Both raw
goods and food are price elastic, suggesting that periods of price volatility, a collapse in agricultural prices, or
exchange rate could affect exports of agricultural goods; this would affect food to a larger extent through prices,
and raw goods through exchange rates and prices.

Supply factors are essential to escalating exports, as LPI, HDI and GCI are positively related to larger exports,
suggesting the importance of infrastructure development, human capital and a more competitive sector for larger
exports. Trade cost has adverse effects (distance). However, higher sophistication in transportation and logistics
seems to counterbalance the negative effects, suggesting a continued effort to improve logistics performance.
Better transportation also leads to more significant exports of food, putting pressure on both domestic players and
the balance of trade. However, improvements in LPI, HDI and competitiveness is also associated with more
massive imports (at a lower extent than exports).

Liberalization of markets through FTA agreements supported trade creation with FTA partners, at a higher
degree in raw materials than in food. Trade creation in imports is larger than that of exports within the food
sector, meaning that liberalization has played a role in increasing exports but has also brought more considerable
competition, while not necessarily lower import prices. The coefficient for non-FTA partners suggests export
expansion to non-FTA partners, even at a higher degree than with FTA members, meaning that the role played by
demand may be larger than the effects of having FTA agreements in place.

In line with the findings of Baiardi et al., (2015), industrial and trade policy to support further processing in
agricultural goods may allow Indonesia to lower substitutability in global markets, to be less exposed to price
fluctuations (less price elastic demand), to increase market power and to raise exports. Further processing, a shift
towards a price setter rather than a price taker, requires increasing quality standards and more market orientation
to successfully adapt goods to global markets and further specialize (differentiation).
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Abstract. The aim of this study was to identify the most appropriate technologies to improve the university efficiency by using the
motivational artificial intelligence (Al). Methods of the study were as follows: the questionnaire survey by using the Google Chrome
electronic service, content analysis, methods of statistical analysis, and a focus group. The authors’ version of the questionnaire was made
by using the Likert methodology taking into account indicators of the QS World University Rankings rating system. The data obtained
during the three stages were generalized and analyzed by using the descriptive statistics. The regression analysis was used to study the
relationship between the motives of the academic staff (AS) and the nature of the stimulating effect of the university authorities on the staff
of the university. Results: The discrepancy between the AS motivation structure and the range of stimulation methods applied by the
university authorities, a continuous increase in the burden from introduced innovations, and the formal style for employees to fulfill new
tasks have been revealed. The analysis of the results on using the techniques and methods by the university authorities to motivate and
stimulate the staff has shown the need in new combinatorics, an innovative system that harmoniously combines the advantages of natural
and artificial intelligence to motivate the AS in training HR for the digital economy of the 21st century. The new system should be
universal and flexibly respond to constant changes in the socio-economic environment. It is important to timely eliminate the contradictions
in needs and teachers’ opinion on the ideal assessment system of their activities and offered forms of stimulation by universities authorities.
The vectors of their activities must be constantly coordinated, based on the Al capabilities. The introduction of Al in the activities of
universities improves the competitiveness of promising, innovative teachers and has positive impact on the image, efficiency, academic
reputation, and citation index of universities. The authors for the first time ever have studied the problems of using the Al in the
motivational system of the university’s AS and offered technologies to improve the efficiency of universities by using the motivational Al.
The practical importance of solving the problem is related to the real possibility of applying the offered technologies by the university
authorities that strive to improve their efficiency and competitiveness in the educational market. The main advantage of the work is related
to the advanced solutions of the emerging problems on using the Al in motivating the university staff identified during the three-stage
study. The interdisciplinary nature of the study and the offered technologies can serve as the basis for the further study and an additional
element that expands the views, approaches, and the framework of categories and concepts of the world science. Conclusion: The most
suitable technologies for the university that strives to be efficient include the elimination of the imbalance in the system of staff motives —
incentives of the university (employer) authorities, the harmonious use of the Al in educational activities and the system of motivation and
stimulation of staff where the natural intelligence prevails, and the improvement of the staff’s publication and grant activities by using the
Al with a synergistic effect due to efficient team building.

Keywords: technologies; motivation and stimulation; artificial intelligence; efficiency; higher education
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1. Introduction

In the modern world, the competitiveness of organizations is determined by their opportunities and abilities to
constantly create innovative products and introduce them into various areas of the human life. The competitive
advantage of companies is achieved through highly qualified HR, their creative and innovative potential,
advanced management, and competent personnel and investment policy. Efficiency and competitiveness are
strived for in all areas of the economy. There is as intense competition in training and higher education. The best
universities are defined according to certain methods by using rating systems. The rating of a university, its
importance, value, performance, and efficiency are determined by specified indicators. Indicators may differ
depending on a rating system (Girdzijauskaite et al., 2019). In this article the leading QS World University
Rankings rating system was taken as a basis. Its main indicators with weighted values are academic reputation (40
%), reputation among employers (10 %), ratio of teachers to students (20 %), citation index (20 %), share of
foreign students (5 %), and share of foreign teachers (5 %).

The Russian system of education is being reformed. It had been decided to bring it into compliance with the
requirements and terms of the world community’s efficiency. The main work started in 2013 — 2014, when
Russian universities were assessed for efficiency. Some universities were defined as inefficient, and they were
disbanded. Other universities were rated as partially inefficient, and they were given an opportunity to become
efficient. However, the overall picture was not good. According to QS World University Rankings, in 2014 —
2015 even leading universities of the country were not included in the list of the 100 best universities in the world.
The Lomonosov Moscow State University took position 114. American and English universities were leaders of
the ranking. It was necessary to take urgent measures to correct the situation, taking into account the enormous
potential of the Russian higher education. It was important to reform all systems, including the most important of
them — the staff motivation and stimulation system.

Rather many university principals started acting by using the following principle: “You need to fight for a good
student. I can buy any professor (teacher)”. They chose the material, monetary motivation out of the basic
motivation forms. This was controversial. On the one hand, the AS wanted to improve their financial situation and
began to work according to the rules offered by the university authorities. On the other hand, in universities there
was a certain type of people with a wider range of needs expressed in the motives of recognition, respect,
development, and confidence in the future. The created system of motivation and stimulation did not work fully
and ignored the most important motives of the university teacher’s work. At the same time, strategic goals
required to include teachers’ initiative, creativity, innovation and team spirit in training the HR under new
conditions of the digital economy. The lack of appropriate incentives did not destroy these motives among
teachers, but it did not motivate to more active actions in this direction. All this considerably reduced the
efficiency of universities. The Al had great potential, covered more and more areas of the human life, and
gradually spread its effect to the higher education. However, its role in the systems of motivating the university
staff was close to zero. The current situation required to search for technologies to improve the efficiency of
universities by using the Al. One of the ways to solve this problem was to improve the motivation of the AS
based on the Al. It could really improve the academic reputation and citation index of universities that jointly
made up 40 % of the rating value.

2. Literature review
Theoreticians and practitioners have always been interested in issues on improving the efficiency of

organizations. This is especially relevant in the context of the economy stagnation or economic crisis, and the
need to fight against shadow income (Kaurova et al., 2013). Nowadays, more and more solutions to improve the
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efficiency of organizations are sought in the area of personnel management (Buley et al., 2016), as well as skillful
implementation of the Al in business processes related to the competent use of the human potential (Ossmy et al.,
2019; Pomato, 2019; TextRecruit, 2019; Unilever, 2019). Various technologies based on using the Al in the HR
are offered (Zimenkova et al., 2018). The issues on the Al impact on the labor market, reduction of labor force
(Shi, 2019), increased competition among employees of organizations, and revealing of their best and worst
qualities (Burrell, 2019) are considered.

Studies are carried out in relation to the problems of the interaction between the natural and artificial intelligence
(Belciug & Gorunescu, 2019; Kumar & Kumar, 2019; Das et al., 2019). The Al impact on the human psyche and
behavior is studied (Abubakar et al, 2019; Kalmady et al, 2019).

The Al is being actively introduced to the educational process. In Spain, teachers create virtual environments
based on the virtual reality to improve students’ motivation to better understand complex topics in real time
(Vergara et al, 2019).

In the UK, the issues on forming efficient teams that have the necessary motivation, trust and belonging for the
competent use of Al (robots) to study and conduct surgical operations (Randell et al, 2019) are focused on. The
motivation of employees to work efficiently more and more dominates in solving problems related to the
improvement of the competitiveness of organizations in the public sector and business (Liu & Perry, 2016; Belle
& Cantarelli, 2015). The relationships between motivation and stimulation are revealed (Astakhova et al., 2019;
Karacsony et al, 2018; Avanesova et al, 2016; Bernardi, 2019).

Algorithms for a complex integrated development of the personnel motivation system under the impact of such
factors as cultural, social, personal and psychological are worked out. It is offered to classify motivation into
motives of three levels: national, regional and personal (Predeus et al., 2019).

In this case, sometimes controversial motivational models are created. They are based on a temporary delay in
paying the fair compensation. They are based on the logic of a long-term improvement in professional
competence, career growth depending on the work experience (Fujimura, 2019). As a whole, this contradicts the
principle of timely deserved certain reward, rather than indirect, time lagging, unclear prospects. The lack of
results from investments may affect the staff motivation (Veretekhina et al, 2018; Belousova et al, 2016).

Motivation is important in the system of managing educational organizations (Vinichenko et al, 2018). Attempts
are being made to create innovative models to assess the role of organizational culture, the organizational climate
in the exchange of knowledge in the academic environment, in higher education, and the impact of the
management style on the trust of teachers in the area of knowledge (Al-Kurdi et al., 2019). The issues related to
the impact of leaders of the academic environment, advanced scientists on the correct exchange of knowledge, the
promotion of advanced technologies, and interaction among scientists at different levels are brought up.

The creation of models for the professional development and management based on the efficient motivation of
university teachers is studied. Based on the comparative analysis of training and organizing classes for the AS,
Dunbar D. (2019) offers ways to optimize the motivation of sportsmen and business representatives. The
gamification of educational activities is actively being introduced into the motivational system (Shakhovska, et al,
2019; Marti-Parreno et al., 2016; Lumsden et al, 2016).

The reasons for the decline in the quality of education in higher education are identified. The decline in working
conditions is the most important one. In Nigeria, these include low teacher motivation, poor funding, and lack of
training and equipment for classrooms (Laseinde et al, 2019). In a number of other countries, they include a high
academic load, poor transport accessibility, management style of authorities, problems on introducing the Al into
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training and practice (Rogach et al, 2016; Koch & Brockmann, 2019). Issues on the priorities in the AS work:
what is more important for the professor: to improve personal publication activity or teaching, HR training? — are
set (Ouardighi et al., 2013; Prichina et al., 2017).

Teachers carry out the work to motivate students to consciously choose training courses in accordance with the
cost-benefit system (Scott et al., 2019). Researchers at the Southern Illinois University Edwardsville School of
Pharmacy determined a dependence of the motivation of pedagogical graduates and teachers on the experience of
the university AS, and their self-assessment of competencies (Poirier et al, 2019). This is relevant for the Russian
teachers, whose status considerably declined during the educational reform (llina et al, 2018). The most suitable
ways to use social networks are actively being searched for to exchange knowledge of a different nature and
content, and to systematize the studies (Ahmed, et al 2019). The improvement of trainees’ motivation was also
determined among service personnel of universities in the UK during advanced training (Coomber, 2019).

Thus, the issues on motivating the AS of universities attract the attention of many researchers. Recently, more and
more works have been devoted to using the Al, and applying it to improve the motivation of the AS. However, no
integral work has been created to describe the mechanisms for improving the efficiency of the AS by using the
motivation-based Al. The high need in defining technologies to improve the efficiency of universities by using the
motivational Al and the lack of scientific works on this theme has become the basis for writing this article.

3. Methods

The aim of this study was to identify the most appropriate technologies to improve the university efficiency by
using the motivational Al. Due to this, the following scientific problems were solved:

1. To define the technology for eliminating the imbalance in the system of staff motives-incentives of the
university authorities (employer).

2. To develop the most appropriate technology (methods) of applying the Al in educational activities and the HR
motivation and stimulation system.

3. To identify the technology to improve the publication and grant activities of the staff.

Methods. The study was carried out by using a set of sociological methods that included a questionnaire survey,
content analysis, statistical analysis methods, etc. The survey was carried out online by using the Google Chrome
electronic service, email and online contacts with respondents. The authors’ version of the questionnaire included
19 points at the second stage, 23 points at the third stage, and was formed by using the Likert methodology taking
into account indicators of the QS World University Rankings rating system. The obtained empirical data,
secondary data of other authors’ statistical studies were studied, generalized and analyzed.

The focus group included foreign experts who specialized in improving the efficiency of organizations and
motivation.

The study included three stages: Stage | — the formation of a new system of motivation and stimulation in the
context of the university reform, Stage Il — the identification of weak elements, additional system resources, and
Phase 111 — the optimization of the created system based on the comparative analysis of the data obtained during
the survey of the AS from Russian universities.

Stage |. The Russian State Social University (the RSSU) was chosen as an experimental site. After another
inspection carried out by the Ministry of Education and Science it happened to be on the verge of being

2699


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(9)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.2020.7.4(9)

recognized as an inefficient university and disbanded. The new rector formed a special working group to make the
university efficient. The expert reforming group included crisis management specialists, as well as the expert
group where foreigners participated, whose task was to assess the implemented reforms based on this study.

The primary task of the working group was to develop a concept and program for increasing the values of
performance indicators and achieving top positions in the rating of universities. The work on improving the
efficiency of the university was organized in three areas: bringing into compliance (optimization) the system staff
motives — incentives of the university authorities (employer); searching for an appropriate technology, ways to use
the Al in educational activities and the system of motivation and stimulation of staff; and identification of ways to
improve the publication and grant activities of the staff.

At Stage I, the main methods included the comparative analysis, the content analysis of the current legal
documentation, and the method of mathematical statistics.

At Stage 11, weak elements and additional resources of the system were identified on the basis of the sociological
survey where 237 respondents had taken part. The total number of respondents was 748 people, and the sample
number was 237 people, where there was a 4.5 % sampling error, and the confidence level of 95 %.

At Stage 111, the created system was optimized on the basis of the results obtained from the sociological survey.
The study group included representatives of 23 Russian universities (n = 456). The total number was 245,100
people, and the sample number was 456 people, where there was a 4.75 % sampling error, and the confidence
level of 95 %. Using quota sampling, representatives of universities were selected. The quota features included
gender, age, academic degree, and academic rank.

The division by gender showed the majority of men — 64 %, the share of women turned out to be 36 %. The age
division was in favor of the older age groups (41 — 50 years old and 51 — 60 years old) — 32 % each. There was a
relatively fewer number of respondents aged 31 — 40 years old (18 %) and 20 — 30 years (14 %), over 60 years old
— 4 %. The shares of the respondents who took part in the survey were the following: 15 % — doctors of sciences,
70 % — candidates of sciences, 15 % — persons without a degree, 6 % — professors, 67 % — associate professors,
and 27 % — respondents without any academic title.

4. Results

3.1. Technology for bringing into compliance, eliminating imbalances in the teacher’s motive — university’s
incentive system

At Stage | in the course of grading the university and introducing a new system of motivation and stimulation, the
most acceptable forms were searched for. The technology was used to bring into compliance, eliminate
imbalances in the reacher’s motive — incentive of the university authorities system.

The grading technology used as the initial step at Stage | gave a positive effect. The organizational and staffing
structure was optimized, and the number of administrative staff was considerably reduced (Kirillov et al, 2015).
Taking into account the limited number of reform supporters seeking to improve the university efficiency, and the
grading time, counter-reforms started more and more considerably restraining the development of the university.
The expert reforming group started searching for additional resources to improve the staff motivation.

At Stage 11, a sociological study was conducted at the RSSU to identify the reserves of this system according to
the method of V.I. Gerchikov (2005). In accordance with his methodology, there are five types of motivation:
instrumental, professional, patriotic, economic, and lumpenized.
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The identification of priority motivational profiles of the university staff made it possible to focus the authorities’
and the HR department’s attention on targeted stimulation of those motives that were basic for the employees. As
a result, it was possible to define that the overwhelming majority (87 %) of the AS had a professionally-
instrumental motivational profile. The patriotic type of motivation was the third. Reserves in the motivation
system that do not require considerable financial costs were identified for this configuration of the motivational
profile. The following incentives were recognized as the most effective: congratulations on the employees’
birthday on the university website, gratitude, diploma, honorary sign of the university for the semester, year,
providing the head of the structural unit with an opportunity to independently allocate a part of the income earned
by performing entrepreneurial activities at the RSSU to his/her team, convenient working time, flexible schedule,
a bonus that was equivalent to the employee’s personal efficiency per semester (or quarter), widespread use of
symbols and active promotion of the RSSU brand, and advanced training and retraining. These events improved
the job satisfaction and loyalty of most of the AS, including leading world-class scientists.

Based on the study, two systems were introduced: the teacher assessment system — incentive payments for the
intensity, high results, and quality of the works performed according to the Personal Contribution System, and
incentive payments for performance indicators and criteria in the Efficient Contract System. The assessment was
carried out according to the method of 360 degrees based on the electronic medium. One of the key performance
indicators was the academic reputation, employer reputation, and citation index, which were taken from the QS
World University Rankings assessment methodology.

The system of assessing personal efficiency of employees named Personal Contribution System included the
assessment of personal efficiency of employees by five indicators, which were also consistent with the indicators
of QS World University Rankings: personal performance, innovations (optimization) of the working educational
process, improvement of professional knowledge, customer focus; and teamwork (Table 1).

Table 1. Employee Assessment Algorithm for Personal Contribution

Index Employee Employee’s | Authority Authority’s | Final Agreed Your
assessment | comment assessment | comment assessment | assessment comment

Personal XXX XXX XXX To be chosen

performance

Innovation

(optimization) =~ Of |y XXX XXX To be chosen

the educational

process

Improving of

professional XXX XXX XXX To be chosen

knowledge

Customer  (client) | XXX XXX To be chosen

focus

Teamwork XXX XXX XXX To be chosen

The following incentives were defined as important, although they were not put into effect: preferential loans
subject to continuous work at the RSSU for 10 years or more, contest “Best in Profession’, a challenge prize for
the best structural unit, and state, departmental awards. Favorable working and rest conditions to maintain health
and recreate have not been fully created. Innovative teams in promising areas with leading companies and awards,
prizes for special achievements (profitable contracts, important events, establishing promising relationships, etc.)
have been partially created.
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The issue on establishing labor relations between the university and the teacher was of special importance. In
order to improve the AS’s feeling of confidence in work and in the future for scientific and pedagogical workers,
it was offered (however, not implemented) to prolong the labor contract subject to the continuous work at the
RSSU for five — three years, seven — four years, ten and more years — five years (in fact, the labor contract is
concluded only for a year).

At Stage IlI, the sociological study was carried out to identify common motivational problems that were
characteristic of the AS at universities of the country. During the study, it was defined that most of the
respondents were satisfied with the system of motivation and stimulation of the university (73 %) (Figure 1).

30% 27%

2504 - 23%  23%

20%

15%

10%
5%

0%

Fig. 1. Satisfaction with the University Motivation and Stimulation System

Moreover, only 23 % of the respondents are fully satisfied with this system. The payment structure is fully
suitable for 44 % of the respondents. 50 % of the respondents believe that the payment structure requires further
development. These results indicate that the problem of creating the optimal system of motivation and stimulation
of the AS is typical for all universities in the country. This has a restraining effect on improving the efficiency and
competitiveness of universities, raising their positions in the world ranking of universities.

3.2. Technology of Using the Al in the motivation and stimulation system

At Stage | the Al was used in the system of motivation and stimulation through transferring part of the
educational functions to the electronic environment. The AS were stimulated to create electronic content on the
subjects they taught and to publish them on the university portal in the distance education system. As an
incentive, there was a thesis on reducing the number of class hours, using more modern teaching forms, using
educational videos, and remote tutor-student communication forms. Such way to improve motivation and
stimulate the AS to the efficient work had both positive and negative features. In the context of constant changes,
it took many efforts to develop electronic content, and the AS failed to create unique courses in a short time. The
expectation that students will more actively use the time allotted for independent study of subjects by using the
electronic environment and the Al has not been justified. The psychology of students still substantially depends
on the direct impact of teachers and administrators on them. Students strive to minimize their efforts to obtain the
desired grade, dishonestly carry out the assigned educational tasks, often use other people’s works from the
Internet, and show them as their own, and involve other people and consulting companies to carry out educational
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tasks for money. There are 5 — 65 % of the conscientious students in various training areas and forms. The least
conscientious students take distance courses. A number of students find it difficult to work in the electronic
environment. Some of them poorly carry out their tasks, and sometimes attach the material that is not related to
the subject at all. Teachers had to make students improve their works, and then check the completed student
works again. As a result, this overloaded teachers, and the volume of the academic load increased much as
compared to the pre-introduction of e-learning, which reduced the quality of education.

At Phase 11, another negative aspect was the priority of the Al in admitting students to tests and exams. A
special expert program calculated the points scored by a student during the academic semester, and determined
whether to allow him/her to take the final control test. In some cases, the Al that intended to help hindered the
teachers’ work. The developed program did not enable teachers to define the trainees’ level of preparation, and
willingness to fulfill professional functions. Sometimes students did not get the earned points due to failures of
the expert program. There were cases when teachers could not set additional points because they could not access
additional services. As a result, overcoming the problems created by the Al, teachers started using the system of
“manual control” again.

At Phase 111, there was a task to define the way how to apply the Al in the educational system to motivate and
stimulate the AS. As a result, it was determined that only 14 % of the respondents were fully and mainly satisfied
by using the Al in the motivation and stimulation system of the university. It was characteristic that almost half of
the teachers (41 %) found it difficult to answer this question (Figure 2). This suggests that the teaching
environment has not yet fully realized that the Al is increasingly involved in the training process, and there is still
no clear assessment of the nature and efficiency of using the Al in teaching students.
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Fig. 2. Satisfaction with the Al Use in the University Motivation and Stimulation System

More than half of the teachers believe that it is possible to create an Al-based system of motivation and
stimulation (Figure 3). To a degree, 73 % of the respondents trust it.
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Fig. 3. Possibility to Create the Al-based Motivation and Stimulation System

These results indicate that the AS are not completely satisfied with the assessment of their activities by the
university authorities, and would like to entrust the assessment procedure to objective evaluator, the Al-based
expert programs. However, it is necessary to take into account that now the Al must still be controlled by people.
As experience shows, modern programs are not perfect. In addition to this, there are failures in the electronic
environment, which can also cause an opposite (negative) effect from replacing the natural intelligence in
assessing the teachers’ activities by the AL

Most of the teachers surveyed believe that Al motivates them to work better (Figure 4).

45% 41%
40%
35%
30%
25%
20% 18%
15% 14% 14%
(+]
10% 9%
4%
5%
mainly motivates partially mostly not not difficult to
motivates motivates motivating motivating answer

at all

Fig. 4. Answers to the question: “Does the Al Introduced to the Educational Activity Motivate You to Work Better?”
At the same time, it is necessary to note that only 14 % of the respondents are mainly motivated by the Al to work
better. It is quite reasonable. This is the number of teachers who stakes in the Al-based training of students. This
is related not only to training IT specialists, but other specialties, too. It is positive that rather many teachers are

balanced about the implementation of the Al in the educational process. These are the teachers who are partially
motivated (41 %) by the introduction of the Al in educational activities.

Moreover, the Al has considerable impact on the AS competitiveness (Figure 5).
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Fig. 5. Answers to the Question: “Does the Al Have Impact on the University Teachers’ Competitiveness?”

Many teachers (33 %) believe that the Al enhances their competitiveness. Twenty-four percent of the respondents
expressed the opinion that the Al offered them the opportunity to become better than their colleagues. Five
percent of the respondents noted that Al reduced their competitiveness and ten percent said it partially decreased
competitiveness. Twenty-four percent found it difficult to answer the question. Thus, more than half of the
teachers realized the importance of using the Al in educational activities, improving their competitiveness in the
labor market and the educational market.

The data on the priority areas of using the Al at the university are of great interest (Figure 6). The top-priority
areas included learning (77 %) and scientific activities (62 %). It was offered to use the Al least of all in
educational work (16 %).

educational work 16%

international activities 31%

additional professional education 54%

sd entific activity 62%

|

77%

learning activities

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Fig. 6. Answers to the Question: “What Can Be Trusted to the Al to Motivate the University AS?”

These results are controversial. On the one hand, the teacher is the most important element in educational
activities. Their main task is not only to provide educational and professional information, but also to bring up a
mature member of the society who has an adequate psyche. Here, the most important aspect is the students’
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commitment to the corporate culture of the university as a prototype of the future corporate culture of the
organization where he/she will continue developing and fulfilling labor functions. On the other hand, the modern
generation more and more often obtains information from the electronic environment, social networks, and is
increasingly dependent on electronic devices, the Al that is actively involved in all areas of the human life. Now it
is necessary to influence young people, students of various ages by using the Al capabilities. However, in this
matter it is necessary to maintain harmony and balance of the teacher’s (natural intelligence) and the Al’s impact
on students.

3.3. Technology to Improve the AS’ publication and grant activities

At Stage | the system of motivation and stimulation of the AS that is flexible and promising in terms of the
publication activity and created by the working group made it possible to considerably increase the number of
publications made both by individual teachers and the university, as a whole. According to this indicator, the
university strengthened its position, became efficient, and rose in national and international ratings. Moreover, it
targeted the number of publications rather than their quality. This was logical, because the indicators of the
university did not take into account the quality. However, in the future, the growth in the number of publications
sharply decreased and stopped, but in general the university remained efficient (Table 2).

Table 2. Number of Teachers According to Levels of Personal Contribution to the Efficiency of the University

Levels of AS | Publication Grant levels AS for the given indicators
contribution levels 2015 2017 2019
to the
University
KPI
1 WoS-3Q1 Grant Level 1 (external, for the amount of | 0 % 1% 1%
above RUB 3 min)
2 WoS-2Q2 Grant Level 1 (external, for the amount of | 0 % 2% 1-2%
above RUB 2 min)
3 1-2% 3% 2-3%
4 WoS Q 4 Grant Level 4 (external, for the amount of | 2—-3 % 4-5% 3-5%
less than RUB 1 mln)
5 Q, Higher | Grant Level 5 (internal, for the amount of | 10-15% | 20-25% | 25-30 %
Attestation RUB 500,000 — 1 min)
Commission
6 Higher Grant Level 6 (internal, for the amount of | 50—-70% | 50—-70% | 50—-60 %
Attestation less than RUB 500,000)
Commission,
Russian
Science
Citation
Index
7 Russian - 10-15% | 25-30% | 25-30%
Science
Citation
Index
With a 5% 10-15% | 10-15%
foreign  co-
author

The division of the AS by the contribution to the university KPI shows that the vast majority of the AS covered
the lower level of the university performance indicators. This is natural, because in such a short time it was
possible to develop and publish scientific articles only in the bulletins that took low positions of the elite
databases rating. It was faster, easier, and cheaper.
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The most talented and organized teachers, about 15 % of the total number of the AS, were able to realize their
potential in a short time and publish the required number of articles in the bulletins indexed in the Web of Science
and Scopus databases according to the motivation and stimulation system. Since the leading researchers have hit
the ceiling of stimulation according the created system, their activity started declining. This was manifested at
Stage Il of the study when introducing a new system of motivation and stimulation of the staff. This affected the
total number of publications in 2018. It decreased by 14 %.

Other teachers published the results of their research under administrative pressure in the bulletins that took low
positions of the elite database ratings, and their number did not increase.

At the same time, there was another problem related to improving the quality of publications. The growth of
levels one — three was minimal, which made the university authorities and HR Department amend the staff
motivation and stimulation system.

First of all, publication surcharges changed. They were directly related to the level of the bulletin indexed in the
Web of Science and Scopus databases, where a scientific article was published. The leaders by the number of
scientific developments were indirectly stimulated by inviting them to elite internal and external grants. Teachers
who developed scientific communication with foreign researchers were psychologically encouraged. However,
this required additional costs and was prolonged in time.

At Stage Il of the study, it was possible to define that 46 % of the respondents were completely and mostly
satisfied with the working conditions at the university, including the opportunities for developing the publication
activity (Figure 7). Fifty percent of the respondents found it necessary to change the working conditions.
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Fig. 7. Answers to the Question: “Are you Satisfied with the Working Conditions at the University?”

Besides, at Stage 111, the risks associated with insufficiently flexible work with talented employees increased.
The university lost 10 — 25 % of the talented employees, leading world-class researchers due to socio-
psychological and ethical reasons. A number of employees were not satisfied with the administrative methods of
influence, the management style (Figure 8), and some of them were not satisfied with the nature of implementing
their ideas. Forty-six percent of the respondents were fully and mostly satisfied with the management style at the
university. Fifty percent of the respondents found it necessary to change the management style.
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Fig. 8. Answers to the question: “Are you Satisfied with the Management Style of Your Authorities?”

This indicates that the activities of the university authorities are assessed ambiguously. Not only opponents of
reforms, but also some supporters are not satisfied with the management style.

The university authorities had to part with some talented employees due to expanding the spectrum and nature of
the introduction of innovations that went beyond what was permitted, the slowness of introducing the Al into the
educational environment, violation of the conduct rules, including the corruption component.

This forced the authorities to pay more attention to keeping their own and attracting leading world-class
researchers from other universities. According to the analysis of the data in Figure 9, only 36 % of the teachers are
mostly satisfied and satisfied with the system of additional payments for the scientific activity. Fifty-four percent
want to see a better system of additional payments for their scientific activities. A low assessment of the system of
additional payments for the scientific activity by teachers creates the prerequisites for the participation of leading
world-class researchers in scientific projects outside the university they work at. In its turn, this creates the
prerequisites for the further transition of the leading world-class researchers to an establishment that offers more
favorable working conditions and better assesses the scientific activity.
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Fig. 9. Answers to the Question: “Are you Satisfied with the System of Additional Payments for Scientific Activity?”

At Phase 111, the technology of forming efficient teams was also improved. The talented employees and the
AS were consolidated by creating informal teams: scientific, multifunctional, and administrative. Creative,
developing employees, primarily teachers, joined their efforts around the researchers who had achieved high
indicators and had great scientific and communication potential. The basic motives included the development and
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belonging to the team. Scientific teams worked at improving the publication grant activities. Multifunctional
teams were formed according to the principle of using each team member’s strengths in science, communication,
management, and the Al. Administrative teams were formed by employees from the management team who
helped one another by using administrative resources and their subordinates.

5. Discussion

The study of the formation and development of a new system of motivation and stimulation in the context of the
university reform made it possible to identify the problem areas related to the compliance of the teacher’s
motives — university authorities’ incentives system to improve the efficiency of the educational organization.
They are similar to such problems in business (Karacsony et al, 2018). In the focus group, elements of the
motivation and stimulation system used at the Lomonosov Moscow State University — TRUE — were offered as a
positive experience. First of all, this was related to the duration of the contract. Professional universities have
been using one-year labor contracts for a long period of time. This is due to the authorities’ fear not to accept the
required number of students, and to more efficiently influence the AS. At the Lomonosov Moscow State
University, the duration of the contract depends on the teacher’s rating. If he/she holds a position on the lowest 25
% of the rating, the contract is concluded for one year, while in case of the position in the highest 25 % of the
rating, the contract is concluded for five years. The interval between these positions makes it possible to conclude
the contract for three years. This improved such teachers’ motives as respect, development, confidence in the
future, and one incentive — the duration of the employment relationship — applied technologically and fairly. As
for military universities, the peculiarity of teachers working there was the conclusion of an unlimited contract
with them, regardless of the rating. As the experience shows, when taking a decision, it is reasonable to give
priority to the authorities based on the Al capabilities (Belciug & Gorunescu, 2019).

Another issue is related to the fact that the innovations introduced continuously increase the load that
sometimes exceeds the AS capabilities to fulfill all their functions at a high level and with the required quality.
This caused the emasculation of the motive of conscientious, high quality performance of their duties. The
formal style of teachers performing constantly new tasks that affects the quality of students’ training, the image
and attractiveness of the university becomes more and more popular. The outflow of students from various
courses to other universities increased.

The study showed that the universities authorities could not create a universal motivational system that flexibly
responded to constant changes in the socio-economic environment. There are contradictions in the teachers’ needs
and vision of an ideal assessment system of their activities and the offered forms of incentives by university
authorities. The vectors of their activities are not agreed on a number of indicators and contradict one another.
This causes the decrease in staff loyalty, especially among leading world-class researchers and talented
employees. Sears (2003), Schweyer (2004), Smilansky, 2005, Effron & Orth, 2014, talent management theorists
and practitioners, advise on more serious treatment of talented employees. The most important issues are related
to keeping talented people in the organization, including cybersecurity issues (International Conference, 2019),
improvement of their loyalty in various areas of activity (Chulanova et al 2018).

The study showed that the implementation of the Al in training was a real, objective and irreversible process.
However, a lot of AS have not yet realized the importance of its application and form of use. However, in some
cases, teachers have more confidence in evaluating their activities by the Al rather than by authorities. This is
generally correlated with the search for the efficient leader’s behavior (Bryman, 2007).

According to the analysis of the study results, first of all, it is necessary to use the Al in the learning and scientific
activities of the university. In fact, it improves the competitiveness of teachers, and most of the AS agree with
this, against the opinion about the motivation for a better job. Nevertheless, it must be technologically integrated
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into the existing training system without losing the benefits of training specialists by using the natural
intelligence, as noted in the study carried out by Zimenkova, Paramonova & Lobacheva (2018). It is necessary to
develop new combinatorics, an innovative system that harmoniously combines the advantages of the
natural and artificial intelligence to motivate the AS in training personnel for the digital economy of the
21% century. It is necessary to use the Al in educational activities and the HR motivation and stimulation system
harmoniously subject to the priority of the natural intelligence. The use of the Al in the educational work is
controversial.

The fragmented priority of the Al over the natural intelligence has been identified. This creates risks in the real
leadership in the AS educational activities. They are accordant with the risks of machine learning (O’Sullivan et al
2019). In addition, the mentality of the student environment is a problem. The Al becomes an assistant for
negligent students who strive to get a high mark at the exam rather than knowledge.

The publication and grant activities were improved in an unstable manner: from a sharp increase in the number of
publications to subsequent stagnation. This naturally caused the improvement of the motivation and stimulation
system with an emphasis on material stimulation. The resources of nonmaterial motivation, especially the ones of
the image nature, respect, recognition of merits were not fully used. The achievement of the required quantity of
publications in the Scopus and WoS databases logically caused the solution of the following problem — improving
the quality of publications. At the same time, there was a problem of struggling for talented employees, especially
leading world-class researchers. One of the promising ways to solve this problem was the technology of forming
efficient teams and securing talented employees in them. It is useful to use the Al capabilities to predict the
conduct of team members (Abubakar, et al 2019). The desire of the university authorities to improve the
efficiency of the university through the commercialization of the AS work faced a limited number of teachers
with an instrumental type of motivation focused on money rewards. The team technology helped to solve this
problem. The team includes commercially targeted teachers who helped the team to directly connect scientific
achievements with their implementation and decent money rewards.

Thus, the technology to improve the staff’s publication and grant activities by using the Al with a synergistic
effect due to the efficient team building has been formed.

Conclusions

In the modern world, the terms and conditions for the activity of educational organizations are rapidly changing.
In order to maintain high competitiveness, the university management must use advanced management and staff
motivation technologies. During the study, in order to achieve the goal and solve scientific problems, the most
suitable technologies for the university that strives to become efficient have been identified. These are the
following technologies: the elimination of the imbalance in the system of staff motives — incentives of the
university (employer) authorities, the harmonious use of Al in educational activities and the system of
motivation and stimulation of personnel where the natural intelligence prevails, and the improvement of the
staff’s publication and grant activities by using the Al with the synergistic effect due to efficient team building.
The analysis of the results on using the staff motivation and stimulation techniques and methods by the university
has shown the need in new combinatorics, an innovative system that harmoniously combines the advantages of
natural and Al to motivate the AS in training HR for the digital economy of the 21% century. The new system
should be universal and flexibly respond to constant changes in the socio-economic environment. It is important
to timely eliminate the contradictions in needs and teachers’ opinion on the ideal assessment system of their
activities and offered forms of stimulation by universities authorities. The vectors of their activities must be
constantly coordinated, based on the Al capabilities. The introduction of the Al in the activities of universities
improves the competitiveness of promising, innovative teachers and has positive impact on the image, efficiency,
academic reputation, and citation index of universities.
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The commercialization of the AS activities is improved through efficient team building. The loyalty of leading
world-class researchers and the reduction of costs for the system of motivation and stimulation is improved
within the prolongation of labor relations with the management of the university. The university authorities, the
HR service must take into account possible problem areas when working with talented, key employees. It is
important to take into account these risks at the stage of selection, monitoring and improving working conditions,
to form and develop a reserve. At the same time, it is necessary to skillfully use the synergetic potential of
various teams, developing a system of motivation and stimulation, taking into account the encouragement of the
formation and action of teams.
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Abstract. Fluctuation of stock price in commercial banks in developing countries such as Vietnam will reflect the business health of bank
system and the whole economy. Good business management requires us to consider the impacts of multi macro factors on stock price, and
it contributes to promoting business plan, financial risk management and economic policies for economic growth and stabilizing
macroeconomic factors. The article analyzed and evaluated the impacts of seven (7) macroeconomic factors on stock price of a joint stock
commercial bank Vietcombank (VCB) in Vietnam in the period of 2014-2019, both positive and negative sides. The results of quantitative
research, in a seven factor model, show that the increase in GDP growth and lending rate and risk free rate has a significant effect on
increasing VCB stock price with the highest impact coefficient, the second is decreasing the exchange rate, finally is a slight decrease in
S&P500. This research finding and recommended policy also can be used as reference in policy for commercial bank system in many
developing countries.

Keywords: bank stock price; GDP growth; inflationary; S&P500; risk free rate; market interest rate

Reference to this paper should be made as follows: Huy, D.T.N., Loan, B.T.T., Anh, P.T. 2020. Impact of selected factors on stock price:
a case study of Vietcombank in Vietnam. Entrepreneurship and Sustainability Issues, 7(4), 2715. http://doi.org/10.9770/jesi.2020.7.4(10)

JEL: M21, N1

1. Introduction

Commercial bank system in Vietnam in recent years plays a key role in helping the whole economy. In the
context that GDP growth in Vietnam was increasing during 2014-2019 (see Exibit 1 at the end of the paper) and
Vietnam stock market has been growing significantly, it is necessary to evaluate impacts of selected macro
economic factors on bank performance, especially bank stock price. From these analytical results, we could
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suggest bank and government policies to encourage and stabilize the growth of bank system and stock market in
such developing countries such as Vietnam.

Looking at the Chart 1 below, we find out that Vietcombank (VCB) stock price moves in the same trend with VN
Index, S&P 500 and GDP growth, although it fluctuates in a smaller range.

3000

2500 2423'41 ZJ0000
238.83
2000 - 070.77
——\/CB stock price

1500 ——VN Index
GDP growth

1000

2406078 ooy, 959.88— SE&P 500
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Chart 1. Vietcombank (VCB) stock price, VN Index, GDP and S&P500 (2014-2019)
Source: VN Stock exchange and Bureau statistics

This study will calculate and figure out the impacts of seven (7) macro economic factors such as inflation, GDP
growth, market interest rate, risk free rate, VNIndex, S&P500 and exchange rate on Vietcombank stock price
(VCB).

The paper is organized as follows: after the introduction it is the research issues, literature review and
methodology. Next, section 3 will cover methodology and data and section 4 presents main research
findings/results. Section 5 gives us some discussion and conclusion and policy suggestion will be in the section 6.

2. Literature review

Lina (2012) indicated that both the change of inflation rate and the growth rate of money supply (M2) are positive
but insignificant to the banking industry stock return, the exchange rate is positive and significant to banking
industry stock return and interest rate is negative and significant to banking industry stock return. Next, Sadia and
Noreen (2012) found out exchange rate, and Short term Interest Rate have significant impact on Banking index.
Macroeconomic variables like Money Supply, Exchange Rate, Industrial Production, and Short Term Interest
Rate affects the banking index negatively where as Oil prices has a positive impact on Banking index. Other
scientists point to such factors as change of oil prices and terrorism activities, which impact stock prices (Masood
et al., 2019; Masood et al., 2020).
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Manisha and Shikha (2014) stated that Exchange rate, Inflation, GDP growth rate affect banking index positively
whereas Gold prices have negative impact on BSE Bankex but none of them have significant impact on Bankex.
Then, Winhua and Meiling (2014) confirmed that macroeconomic do have a substantial influence to the earning
power of commercial banks.

Krishna (2015) investigated the nature of the causal relationships between stock prices and the key macro
economic variables in BRIC countries. The empirical evidence shows that long-run and short-run relationship
exists between macro economic variables and stock prices, but this relationship was not consistent for all of the
BRIC countries. And Kulathunga (2015) suggested that all macroeconomic factors influence the stock market
development. More precisely, volatile inflation rate and exchange rate together with higher deposit rate have
curtailed the stock market development in Sri Lanka. Moreover, positive optimism created by the economic
growth and the stock market performance during the previous periods tend to enhance stock market performance.
Moreover, Duy (2015) mentioned through the evolution of interest rates and the VNI could see that the
relationship between these two variables in the period 2005-2014 is the opposite. This relationship is shown in
specific periods of the year the stock market proved quite sensitive to interest rates. When interest rates are low or
high but the bearish stock market rally, and vice versa when the high interest rates the stock market decline.

Last but not least, Quy and Loi (2016) found that 3 economic factors (inflation rate, GDP growth rate, and
exchange rate) impact significantly on real estate stock prices; but the relationship between 10-year Government
bond yield and trading volume, and real estate stock prices was not found. Ahmad and Ramzan (2016) stated the
macroeconomic factors have important concerns with stocks traded in the stock market and these factors make
investors to choose the stock because investors are interested to know about the factors affecting the working of
stock to manage their portfolios. Abrupt variations and unusual movements of macroeconomic variables cause the
stock returns to fluctuate due to uncertainty of future gains.

Until now, many researches have been done in this public debt field, however, they just stop at analyzing internal
macroeconomic factors on stock price.

Within the scope of this paper, we measure impacts of both internal and external macro factors on Vietcombank
stock price and suggest policies for bank system, Vietnam government, Ministry of Finance, State Bank and
relevant government bodies. We also analyze data through out time series from 2014-2019.

Research issues

The scope of this study will cover:

Issue 1: What are the relationships among many economic factors: VCB stock price, interest rate, exchange rate,
inflation, VNIndex, S&P 500 and GDP growth?

Issue 2: What are the impacts of above 7 macro economic factors on Vietcombank stock price?

Issue 3: Based on above discussion, we recommend some solutions regarding to commercial bank management in
incoming period.

This paper also tests two (2) below hypotheses:

Hypothesis 1: An increase in lending rate will make VCB stock price declines.
Hypothesis 2: An increase in inflation can increase pressure in VCB stock price.
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3. Methodology and data

This research paper establishes correlation among macro economic factors by using an econometric model to
analyze impacts of seven (7) macro economic factors in Vietnam such as: GDP growth, inflation, interest rate,
exchange rate, S&P 500 on Vietcombank (VCB) stock price.

In this research, analytical method is used with data from the economy such as inflation in Vietnam and market
interest rate, GDP growth rate, exchange rate (USD/VND). Data are included from 2014 -2019 with semi-annual
data (10 observations in total). Data is estimated based on exchange rate and lending interest rates of commercial
banks such as: Vietcombank, BIDV, Agribank, Vietinbank... (average calculation). S&P 500 index data is from
USA Stock exchange, data source (inflation, GDP) is from Bureau of Statistics. Beside, econometric method is
used with the software Eview. It will give us results to suggest policies for businesses and authorities.

We build a regression model with Eview software to measure impacts of factors. Vietcombank stock price is a
function with 5 variables as follows:

Y (VCB stock price) = f (x1, X2, x3, x4, X5, X6, X7) = ax1 + bx2 + cx3+dx4+ ex5 + fx6 + gx7 + k

Where:

x1: GDP growth rate (g), x2: inflation, x3: VNIndex, x4: lending rate, X5: risk free rate (Rf), x6: USD/VND rate,
X7: S&P 500.

Besides, this paper also uses analytical and general data analysis method to measure and generate comments on
the results, then suggest policies based on these analyses.

4. Main results

4.1. General data analysis
First of all, the chart 2 presented below shows us that Y has a positive correlation with GDP growth:
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Chart 2. VCB stock price (Y) vs. GDP growth in Vietnam (G)

Next we find out that, based on the below scatter chart 3, Y (VCB stock price) has slightly positive correlation
with inflation (CPI).
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Chart 3. VCB stock price (Y) vs. Inflation (CPI)
Looking at the below chart 4, we also recognize that VCB stock price (Y) and VNIndex have positive

correlationship.
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Chart 4. Y vs. VN Index

We see that, VCB stock price () and lending rate have negative correlation (Chart 5):
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Chart 5. Y vs. Lending rate (r)

In addition to, the below scatter graph shows us that VCB stock price (Y) and risk free rate (Rf) also have
negative correlation (Chart 6).
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Chart 6. Y vs. Risk free rate (Rf)
Last but least, chart 6 shows us public debt increase (Y) and export/import ratio have negative correlation.

The below chart 7 shows us that Y and USD/VND rate have a positive correlation.
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Chart 7. Y vs. Exchange rate (Ex_rate)
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Chart 8. Y vs. S&P 500

In the above chart 8, we also see that VCB stock price (Y) has a positive correlation with S&P500.
On the other hand, we could see statistical results with Eview in the below Table 1 with 5 variables:

Table 1. Statistics for macro economic factors

Unit: %
VCB stock | GDP Inflation Lending Risk free USD/VND
price growth (CPI) VN Index rate rate rate S&P 500
Mean 42.646 0.06416 0.02588 758.875 0.09856 0.050485 22611.7 2354.985
Median 35.73 0.0648 0.0264 720.67 0.1 0.05435 22757.5 2331.12
Maximum 70.5 0.0708 0.0474 984.24 0.1115 0.06535 23350 2752.06
Minimum 21.9 0.0552 0.0063 545.63 0.0886 0.0297 21405 2043.94
Standard dev. 15.12253 0.005549 0.013884 176.4835 0.007636 0.014066 610.2313 294.9314
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Looking at the above table, we recognize that standard deviation of exchange rate, S&P 500 and VNIndex are the
highest values. Whereas standard deviation of GDP growth and lending rate are the lowest values.
If we want to see correlation matrix of these 8 macro variables, Eview generate the below result in table 2:

Table 2. Correlation matrix for eight (8) macro-economic variables (GDP growth, inflation in VN, market interest rate, Risk free rate, S&P
500, exchange rate and VCB stock price)

[ Correlation Matrix
Y | VNINDEX | SPs00 | RF | R | G | EXRATE [ CPI |
Y 1000000 | 0928783 | 0923796 | 0621026 & -0151701 | 0697094 = 0805234 | 0013802
VNINDEX | 0928783 | 1000000 | 0983824 | -0634696 @ -0440372 | 0653067 | 0777514 | 0.146050
SP500 0923796 | 0983824 = 1000000 | -0677534 | -0374293 | 0634468 0755250 | 0183559

RF -0.621026 -0.634696 0.677534 1.000000 0.302601 -0.474076 -0.521420 -0.158705
R -0.151701 -0.440372 -0.374293 0.302601 1.000000 -0.390583 -0.154750 -0.220576
G 0.697094 0.653067 0.634468 -0.474076 -0.390583 1.000000 0.564582 -0.050535
EX RATE 0.805234 0.777514 0.755250 -0.521420 -0.154750 0.564582 1.000000 0.082310
CPI 0.013802 0.146050 0.183559 -0.158705 -0.220576 -0.050535 0.082310 1.000000

The above table 2 shows us that correlation among 8 macro variables. An increase in exchange rate and decrease
in lending rate might lead to an increase in VCB stock price. It also indicates that correlation between VCB stock
price (Y) in Viet Nam and VNIndex in Viet Nam and S&P 500 in the US (0.928 and 0.923) is higher than that
between Y and lending rate (-0.15) or between Y and CPI (0.01).

The below Table 3 shows us that covariance matrix among eight (8) macro economic variables. VCB stock price
(YY) has a negative correlation with risk free rate and lending rate but has a positive correlation with exchange rate
(EX_Rate), CPIl and GDP growth.

Hence, an increase in GDP may lead to an increase in VCB stock price.

Table 3. Covariance matrix for 8 macro economic variables

Covariance Matrix
Y | vminDEX | sPs0o0 | RF | R | G | EXRATE | cCPI |
Y 2058218 | 2230926 | 3708.207 | -0.118892 | -0.015765 0.052645 6687.802 | 0.002608
VMINDEX | 2230926 | 2803178 | 4G087.69 | -1418033 | -0534085 0675478 7536146 | 0.322068
SP500 3708.207 | 4608769 | 7828605 | 2529699 | -0.758612 0.934488 1223345 | 0.676458
RF 0118892 | -1.418033 | -2.529699 0.000178 | 2.93E-05 | -3.33E-05 | -4.028085 | -2.79E-05
R 0.015765 | -0.534085 | -0.758612 2.93E-05 6.25E-05 | -149E-05 | -0.648952 | -2.10E-05
G 0.052645 0575578 | 0934488 | -3.33E-05 @ -149E-05 2.77E-05 1.720538 | -3.50E-06
EX_RATE | 6687.802 75361.46 1223345 | -4.028085 | -0.648952 1.720538 335144.0 | 0.627614
CPI 0.002608 0.322068 | 0676458 | -2.79E-05 = -210E-05 | -3.50E-06 0.627614 | 0.000173

4.2 Regression model and main findings

In this section, we will find out the relationship between eight macro economic factors and public debt.

4.2.1 Scenario 1: Regression model with single variable: analyzing impact of GDP growth (G) on VCB stock price
(Y)

Note: C: constant
Using Eview gives us the below results:
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'u'ie-.w|Prac|Ohject| F‘rint|Name|Freeze| Estimate Farecast|5tats|Resids|

Dependent Variable:
Method: Least Squares
Date: 09/15/19 Time: 10:15
Sample: 110

Included observations: 10

Variable Coeficient  Std. Error  t-Statistic Prob.
G 1899.833 6908540 2749978  0.0251
c -19.24730 4447413 1781874 01126
R-squared 0485940  Mean dependent var 42 64600
Adjusted R-squared 0421682 5.0 dependent var 1612253
S.E. of regression 11.50026  Akaike info criterion 7899473
Sum squared resid 1058.048 Schwarz criterion 7959990
Log likelihood -37.49736  F-statistic T.562379
Durbin-Watson stat 1.505540  Prob(F-statistic) 0.025060

Hence, Y = 1899 * g — 79.2(8.1), R> = 0.48, SER = 11.5
Within the range of 10 observations (2014-2018) as described in the above scatter chart 1, coefficient 1899, when
GDP growth increases, VCB stock price will increase.

4.2.2 Scenario 2 - Regression model with 2 variables: analyzing impact of GDP growth (G) and Inflation (CPI) on VCB stocl
price (Y):
Running Eview gives us below results:

View | Proc | Object| Print| Mame | Freeze | Estimate | Forecast| Stats | Resids|

Dependent Variable: Y
Method: Least Squares
Date: 09/15/19 Time: 10:16
Sample: 110

Included observations: 10

Variable Coefiicient  Std. Error  t-Statistic ™ Prob.
G 1906.603  737.7633  2.584302  0.0362
CPI 53.54223 2948606  0.181585  (.8611
c -81.06734 4848068 -1.672158  0.1384
R-squared 0.488350 Mean dependent var 42 64600
Adjusted R-squared 0.342164 5.D. dependent var 1512253
S.E. of regression 12.26544  Akaike info criterion 8.094774
Sum squared resid 1053.087 Schwarz criterion 8.185549
Log likelihood -37.47387  F-statistic 3.340612
Durbin-Watson stat 1.610906 Prob(F-statistic) 0.095809

Therefore, Y = 1906 * g + 53.5*CPI — 81.06, R* = 0.48, SER = 12.2

Hence, this equation shows us VCB stock price has a positive correlation with GDP growth and inflation in
Vietnam. Esp., it is highly positively affected by GDP growth rate.

4.2.3. Scenario 3 - Regression model with 3 variables: adding lending rate (r) into the above model
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Eviews generates below statistical results:

Wiew | Proc | Object| F‘rintl MName | Freezel Estimate | Fnrecastl Stats | Residsl

Dependent Variable: Y
Method: Least Squares
Date: 09/15/19 Time: 10:17
Sample: 110

Included observations: 10

Wariable Coefficient  Std. Error  t-Statistic  Prob.
G 2090.650 8555390 2443665  0.0502
CPI 9754438 3227201 0302257 07727
R 3320784  636.6066 0521638  0.6206
c -126.7442  101.4428 -1.249415  0.2580
R-squared 0.510547 Mean dependent var 4264600
Adjusted R-squared 0.265821 S.D. dependent var 156.12253
S_E. of regression 12.957T63  Akaike info criterion 8250421
Sum squared resid 1007.401  Schwarz criterion §.371455
Log likelihood -37.25210  F-statistic 2.086195
Durbin-Watson stat 1694810 Prob(F-statistic) 0.203512

Hence, Y = 2090.6 * G + 97.5 * CPI + 332*R — 126.7, R* = 0.51, SER = 12.9

The above regression equation shows us that VCB stock price (Y) has a positive correlation with GDP growth (G)
and inflation (1) and lending rate (R). And the coefficient (with GDP) is the highest, the 2" highest is with lending
rate. Lending interest rate increases together with GDP growth increases will increase savings of public and lead
to an increase in VCB stock price.

4.2.4. Scenario 4 - regression model with 4 macro variables:
Eviews presents the below results:

View | Proc | Object| Print| Mame | Freeze | Estimate | Forecast| Stats | Fesids |

Dependent Variable: Y
Method: Least Squares
Date: 09/15/19 Time: 10:18
Sample: 110

Included observations: 10

Variable Coefficient  5Std. Error  t-Statistic Prob.
G B 4568 2729590 2082572  0.0918
CPI 42 91707  83.85602 -0511795  0.6306

R (69 8638 166.7110 4018114  0.0101
WNINDEX 0.081169  0.008711 9.318429  0.0002
C -120.3347 2593881  4.639174  0.0056
R-squared 0973351  Mean dependent var 42 64600

Adjusted R-squared 0952032 S.D. dependent var 1512253
S.E. of regression 3.312085  Akaike info criterion 5539886

Sum squared resid 54.84953  Schwarz criterion 5691178
Log likelihood -22.69943  F-statistic 45.65600
Durbin-Watson stat 2698581 Prob(F-statistic) 0.000395

Therefore, Y = 568.4*G — 42.9*CPI + 669.8*R + 0.08* VNINDEX — 120.3, R* = 0.97, SER = 3.31
We find out impacts of 4 macro variables, with the new factor: VNINDEX, shown in the above equation, VCB

stock price (Y) has negative correlation with inflation, whereas it has positive correlation with GDP growth,
lending rate (R), VNINDEX and interest rate (R). When inflation goes down, VNINDEX and interest rate

2724


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(10)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.2020.7.4(10)

increase, this will increase public savings and investment in stock market, as a result, VCB stock price will
increase.

4.2.5. Scenario 5 - regression model with 5 macro variables:
Running Eviews gives us results:

\.I'iewlProc|Object| Print|Name|Freeze| Est'mate|F0recast|5tats|Resids|

Dependent Variable: Y
Method: Least Squares
Date: 09/15/19 Time: 10:20
Sample: 110

Included obsemvations: 10

Variable Coefficient  Std. Error  t-Statistic Prob.
G 5509841  298.6726 1.844776  0.1388
CPI A7 1077 9162142 -0.520738  0.6300
R 669 4207 181.0875 3696466 00209
VNINDEX 0.078826  0.010615 7425598  0.0018
RF -54 34554 1M1.5725  -0.487087  0.6517
C 1145236 3059845 3742792 0.0201
R-squared 0974843 Mean dependent var 42 64600

Adjusted R-squared 0.943397 S.D. dependent var 1512253
S.E. of regression 3.597860 Akaike info criterion 5682265

Sum squared resid 5177838 Schwarz criterion 5863816
Log likelihood 2241132 F-statistic 31.00042
Durbin-Watson stat 2.960460  Prob(F-statistic) 0.002699

Hence, Y = 550.9*G — 47.7*CPI + 669.4*R + 0.07* VNINDEX — 54.3* Rf — 114.5, R* = 0.97, SER = 3.59

Here we see impacts of 5 macro factors, with the new variable: risk free rate (Rf), the above equation shows that
VCB stock price (YY) has negative correlation with inflation and risk free rate, whereas it has positive correlation
with GDP growth, lending rate and VNINDEX. We also recognize that GDP growth and lending rate have the
highest impact on VCB stock price. When risk free rate declines, it will increase investment in stock market, then
it will lead to an increase in VCB stock price.

4.2.6. Scenario 6 - regression model with 6 macro variables:
Running Eviews gives us results:

2725


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(10)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES

ViewlProc|Object| Printhame|Freeze| Esh’mate|FDrecastlStats|Resids|

Dependent Variable: Y
Method: Least Squares
Date: 09/15/19 Time: 10:21
Sample: 110

Included observations: 10

Variable Coefficient  Std. Error  t-Statistic  Prob.
G 5445089 3501376 1.555128  0.2178
CPI 48.21379  105.7299 -0.456009  0.6794
R 661.2468  223.7272  2.955594  0.0593
VNINDEX 0077779 0.015999 4861442  0.0166
RF -53.68074 1287782 0416846  0.7048
EX_RATE 0.000396 0003895 0101578  0.9255
C -121.4743  76.98268 1577943 0.2127
R-squared 0.974929 Mean dependent var 42 64600
Adjusted R-sgquared 0924788 S.D. dependent var 15.12253
S E. of regression 4147324 Akaike info criterion 5 878831
Sum squared resid 51.60090 Schwarz criterion 6.090641
Log likelihood -22.39416  F-statistic 19.44362
Durbin-YWatson stat 2.975998  Prob(F-statistic) 0.016849

ISSN 2345-0282 (online) http://jssidoi.org/jesi/
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Y =544.5*G — 48.2*CPI1 + 661.2*R + 0.07* VNINDEX — 53.6* Rf + 0.0004*EX_RATE -121.4,

R?=0.97,SER=4.14

Therefore, we see impacts of 6 macro factors, with the new variable: exchange rate USD/VND (EX_RATE), the
above equation shows that VCB stock price (Y) has negative correlation with inflation and risk free rate, whereas
it has positive correlation with GDP growth, lending rate, VNINDEX and exchange rate. We also recognize that
GDP growth and lending rate, then risk free rate have the highest impact on VCB stock price, while exchange rate
just has a slightly impact on stock price.

4.2.7. Scenario 7 - regression model with 7 macro variables:

Running Eviews gives us results:
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View | Proc | Objectl Print| Mame | Freeze | Estimate | Forecastl Stats | Resids |

Dependent Variable: Y
Method: Least Squares
Date: 09/15/19 Time: 10:22
Sample: 110

Included observations: 10

Variable Coefficient  Std. Error  t-Statistic Prob.

G 664366 3928950 1441699 02861
CFI -21.33970 126 6649  -0169950  0.BB0T
R T61.8717 2962645 2571593 (01238
VMINDEX 0.119401 0.068101 1753285 02216
RF -99 56139 1611397 -0.617858 05996
EX_RATE -0.000547 0004601 -0.118823 09163
SP500 -0.024482 0038651 -0633413 05912

» -83.80216 104 6013  -0.801158 05071
R-squared 0979118 Mean dependent var 42 64600

Adjusted R-squared 0.906032 S.D. dependent var 1512253
S.E. of regression 4.635679  Akaike info criterion 5.896004

Sum squared resid 4297904  Schwarz criterion 6.138073
Log likelihood -21.48002  F-statistic 13.39682
Durbin-Watson stat 2975491 Prob(F-statistic) 0.071198

Y = 566.4*G-21.3*CPI+761.8*R+0.11*VNINDEX-99.5*Rf-0.0005*EX_RATE-0.02*SP500,
R?=0.97, SER = 4.63

Here we see impacts of 7 macro factors, with the new variable: S&P500 (SP500), the above equation shows that
VCB stock price (Y) has negative correlation with inflation, exchange rate, S&P500 and risk free rate, whereas it
has positive correlation with GDP growth, lending rate and VNINDEX. We also recognize that GDP growth and
lending rate and risk free rate still have the highest impact on VCB stock price. S&P 500 has a slight impact on
VCB stock price.

5. Discussion and further researches

Through the regression equation with above 7 macroeconomic variables, this research paper used updated data
from 2014-2019 to analyze the regression equation via Eview in order to show that an increase in GDP growth
has a significant impact on increasing VCB stock price (YY) with the highest coefficient of impact, followed by an
increase in lending rate and decrease in risk free rate, then an increase in VNINDEX, a reduction in inflation and
increase in VNINDEX and finally a slight decrease in S&P500, as well as a little reduction in exchange rate.

Data are from observations in the past 10 years, it is partly based on the market economic rules, and the research
results are also affected by socio-economic characteristics in Vietnam such as: efficiency of public investment,
waste of public investment, enterprise bankruptcy, and investment in areas that increase GDP such as production,
electricity, etc. or investing in healthcare, environment and education sectors. We have not yet considered the
impact of these factors.

Beside, we can analyze impact of another macro factor, for example, deposit rate when we add this variable into

our regression model of public debt. Furthermore, we can add unemployment rate or public debt increase into our
econometric model to measure the impact of these extra factors on VCB stock price.
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6. Conclusion and policy suggestion

Based on the above data analysis from our regression model, although low inflation during 2015-2016 is a good
signal for VCB stock price, we would suggest the government, Ministry of Finance and State Bank of Vietnam
consider to control inflation more rationally, i.e not increasing much and suitable with each economic
development stage. Governmental bodies and bank system also need to apply macro policies to stimulate
economic growth, however not reducing lending rate too much, together with credit, operational and market risk
management, corporate governance and controlling bad debt.

Next, it is necessary to coordinate synchronously between the management and administration of commercial
bank policies with fiscal policies, monetary policies (used as effective tools to stimulate bank stock price) and
other economic development policies to limit the negative effects of lending rate, risk free rate and exchange rate,
i.e not increasing much. Lending policy of bank system need to be selective and increase interest rates for
acceptable high risk high return projects.

Generally speaking, managing VCB stock price depends on many factors, so the government need to use fiscal
policy combined with monetary policies and socio-economic policies to reduce unemployment and stimulate
economic growth, toward a good stock price management.

Finally, this research paper also helps to direct further future researches, for instance, we could add deposit rate
and unemployment rate into our above econometric model to measure impacts of them on commercial bank stock
price.
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Abstract. The article reveals the current state of selection and seed production of grain crops in the Russian Federation. There were
considered the barriers of the development of the subsector in the conditions when one of the priorities is the creation of export-oriented
grain production, which is not possible without well-developed plant breeding and seed production. There were revealed the features of
selection and seed production of grain crops in modern conditions: underfunding of organizations engaged in selection, lack of breeding
laboratories in the field of genetic technologies, imperfection of legislation in the country, low level of material and technical support of
seed production, illegal seed trafficking, lack of financial opportunities of agricultural producers to conduct timely the variety exchange and
variety renewal. There were proposed the measures to improve the system of state regulation in the field of selection and seed production
of grain crops to solve these problems.
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1. Introduction

The solution of the problem of ensuring food independence of Russia directly depends on the level of
development of selection and seed production of grain crops. In accordance with the Decree of the President of
the Russian Federation on August 6, 2014 No. 650 “On the application of certain special economic measures to
ensure the security of the Russian Federation”, there was introduced the law which bans the supply of certain
types of agricultural products and food to Russia from countries that have announced sanctions against Russian
legal entities and individuals. The current situation has determined the task of import substitution in the agro-
industrial complex of the country, which is reflected as a priority in the “Long-term strategy of the development
of the grain complex of the Russian Federation until 2035 (Long-term strategy 2019). Of course, it concerns the
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sphere of plant breeding and seed production of grain crops (On complex of immediate measures directed to the
provision of accelerated development of domestic selection and seed production. 2019).

Behind the apparent prosperity of the country’s self-sufficiency in grain seeds and leguminous crops (at the level
of 86.8% for the 2018 harvest), the share of imported seeds for such an important grain crop as corn reaches 49%.
According to a number of experts, domestic selection with the exception of crops, cereals, is in a state of deep
crisis and is not able to compete with world leaders (Mayorov, 2019).

One of the main barriers in the development of grain selection in Russia is the prohibition of sowing of
genetically modified seeds and agricultural crop hybrids in production (Federal law from 3™ of July 2016).

For this reason, the development of domestic varieties and hybrids takes a longer period of time and does not
always ensure their resistance to adverse environmental factors due to the underdevelopment of genetic
innovations. It causes an increasing lag of crop production in Russia from the world’s main agricultural leaders.
However, in the long term, it may be beneficial to our country, because of the demand for non-genetically
modified products (hereinafter, GMOs) in the coming years, according to researches of the Institute of Statistical
Researches and Economic Science (ISRES) of the Higher School of Economics (hereinafter, HSE) will actively
grow (Kolyanina, 2019).

According to A. M. Medvedev, the Deputy Minister of the Ministry of Education and Science of Russia, leading
research institutions of grain crop selection in the country are the following: FSBRI “National Grain Center
named after P. P. Lukyanenko” (Krasnodar Territory), FSBRI “Agricultural Research Center “Donskoy” (Rostov
region), FSBRI “Research Institute of Agriculture of the South-East” (Saratov region), FSBRI “Omsk
Agricultural Research Center” and others. Thus, researches in the field of plant breeding and seed crops are
conducted by 615 researchers, including 76 Doctors of Sciences, 286 PhD, 50 graduate students in subordinate
institutions of the Ministry of Education and Science of the Russian Federation (Medvedev, 2019).

The relevance of the study determines the need to identify barriers of development in order to improve the
selection and seed production of grain crops in the Russian Federation. During the study of the subject, the
authors used the following research methods: foresight (expert assessment of existing barriers of development and
areas of improvement of selection and seed crops), comparative analysis (in the study of areas of state support),
monographic (to assess the system of state regulation of the studied subsector of crop production).

2. Results

The sequence and intensity of selection process is primarily determined by the biology of grain crops and
coefficient of its reproduction. Based on these prerequisites, a specific program of selection of a particular grain
crop should be developed in the breeding center, ensuring the withdrawal of the appropriate variety or hybrid in a
certain period with specified economic and valuable characteristics. One of the main challenges for selection and
seed production of grain crops is to ensure the growth of quantitative indicators with a rapid increase in the
quality parameters of produced seeds.

The employees of related science branches are taken part in the creation of new varieties and hybrids of grain
crops: phytopathologists, agronomists, biophysicists, genetic engineers and other specialists (Dolferus et al.
2011).

The efficiency of selection process is a complex category that reflects the effectiveness of the selection center to
create new varieties and hybrids, taking into account the use of production means, live labor and return of total
investments. In general, the scheme of selection work with self-pollinating crops is presented in Figure 1.
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Fig. 1. Scheme of selection work with self-pollinating grain crops
Source: compiled by the authors based on (Nechaev, 2000)

The objective of selection of self-pollinating crops consists of selection of homozygous highly productive plants,
assessment of their progeny and production on their basis of a new variety. In contrast to self-pollinating crops,
the selection process of cross-pollinated plants, and in particular corn, is based on the use of the heterosis effect,
that is, it is all connected with the creation of hybrid combinations and hybrids for industrial purposes. Figure 2
shows a diagram of the breeding process for cross-pollinating crops.
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Fig. 2. Scheme of selection process with cross-pollinating cultures
Source: made by the authors on the basis (Nechaev, 2000)

2733


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(11)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.2020.7.4(11)

It should be noted that one of the promising directions abroad is the production of hybrids and self-pollinating
crops on the basis of heterosis. Thus, according to Akel W. and other scientists (Akel et al. 2019) there were
selected the hybrids of durum wheat with high yield potential and good grain quality. However, hybrid breeding is
not widely used in the real sector of the economy due to the difficulties in hybrid seed production.

It is evident that selection of grain crops is difficult and labor-consuming process demanding considerable
financial and intellectual expenses from the given figures. Therefore, it is no accident that the HSE Technology
Transfer Centre launched a research project “Selection 2.0”. This project is aimed at studying all aspects of the
functioning of breeding and seed industry in Russia, it is planned to analyze the state of competition in the
Russian Agro-Industrial Complex during its implementation, to work out possible options of mechanisms of
public and private cooperation in crop selection and work with genetic resources.

As a result, experts should work out the structure of the chain of selection products value, identify growth points,
barriers and ways of development of selection and seed growing industry. At the same time, it is planned to
update the level and depth of Russia’s technological dependence, identify priorities for state efforts to support the
technological development of the subsector. Unfortunately, the initiators of the project did not specify why this
project was designated 2.0. We realize that the innovative development of agricultural industries today takes place
during the fourth industrial revolution “Industry 4.0”. These are not new technologies, but new approaches to
production and consumption, which are based on the collection of big data (Espolov, 2019). Therefore, why this
research project designated as "Selection 2.0" is not entirely clear.

The working group is headed by Roman Kulikov, Deputy Director of the Digital Agrolaboratory “Skoltech”. It
also included the Executive Director of the Association of Seed Potato Producers - Gennady Rezviy, Sergey
Goncharov, professor of the department of selection and seed production of VVoronezh State Agrarian University,
Doctor of Agriculture, Sergey Platonov, political coordinator of the Federal Union of Plant Breeders of Germany
in the Russian Federation, expert of the National Union of Plant Breeders and seed growers (Kulikov, 2019).

Modern biotechnology is just a new tool in the development of grain crop selection - the most effective variant of
traditional selection (Conway, 2000; Ortiz et al., 2008). Therefore, it is no accident that the area under
biotechnological (genetically modified) crops in the world has increased 110 times for 22 years. Thus, if in 1996
the area under these crops did not exceed 1.7 million hectares, in 2017 these figures increased to 189.8 million
hectares (ISAAA Briefs 53-2017). This growth indicates that methods of biotechnology ensure the sustainability
of agricultural production on the basis of specialized selection (Lammerts van Bueren et al. 2018).

It should be noted that plant breeders of Russia have created dozens of grain crop varieties with genetic potential
of more than 10 tons per 1 hectare by classical methods. But these varieties do not realize their potential due to
extreme environmental factors: lack of water in soil and air, severe clogging, soil salinity, epiphytotic diseases
and pests. These varieties and hybrids of cereals can be given the properties of tolerance to above stress factors by
means of genetic engineering methods, which require the joint work of plant breeders and genetic engineers.

The corresponding member of RAS A. A. Tishkov (Tishkov, 2019) states that in the world of genetics, already
now, new genetically modified (GM) crops work not only to protect, for example, corn from pests, but also to
change the strategy of photosynthesis, water regime and other areas, adapting new gene modifications to modern
environmental conditions. Thus, according to Conway G. (Conway, 2000) biotechnology will become an
important partner for farmers if crop yield limits increase significantly without excessive dependence on
pesticides, will be resistant to drought, salinization and can use other nutrients more efficient. Anton Paul
Wasson, R.A. Richards, R. Chatrath, S.C. Misra and other researchers pointed to it (Wasson et al., 2012).
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In addition to traditional methods of genetics and selection to improve the efficiency of selection and seed
production in recent decades, modern methods of marker selection are widely used for many varieties of
agricultural plants, the use of which contributes to the acceleration of the selection process. With the help of
marker-oriented selection methods, it is possible to solve the problems of crop resistance to various pathogens and
stress factors more effectively (Richards et al., 2010).

Due to A. V. Alabushev, academician of the RAS, (Alabushev, 2019) in spite of specific success of domestic
selection, high-yield wheat varieties, barley, rice, corn hybrids and other grain crops are not genetically protected
from such diseases as ear physariosis, dusty and sound smut, blistered smut, leaf diseases, root rots and others.
There is an increase in the number of insect pests, their activation and migration in the Northern direction.
Everywhere there is an increase in populations and harmfulness of aphids, cicadas, thrips, cereal flies, bread
beetles. The harmfulness of the bug-turtle, which has 4 morphological types, does not decrease and the expansion
of the distribution area in Northern and Eastern regions of the country is revealed. The use of varieties genetically
similar to the genes of resistance and susceptible to diseases and pests can lead to yield losses in the production.

The increase in risks in agricultural production leads to an increase in the number of late-ripening varieties, the
share of which is more than 30 percent. Modern varieties and hybrids of grain crops do not always have sufficient
quality of output products, mainly due to shortcomings in the preparation of seeds and technologies of their
cultivation.

Table 1. Category of spring grain seeds and leguminous crops in the entities of the Russian Federation in 2019

Category of seeds, th/tons Percent of original,
Region Tottslltgcr)]\évn, Original and elite Reproductive repro?dltljt:iiz?ldseeds
(1-4) to sown seeds
RUSSIAN FEDERATION 5503,2 629,2 3480,8 74,68
Costroma region 8,8 15 3,0 51,14
Smolensk region 22,9 2,4 10,7 57,21
Tula region 66,5 4,1 42,9 70,68
Vologda region 28,7 3,6 211 86,06
Kaliningrad region 6,7 0,5 4.4 73,13
Republic of Mari El 26,0 2,5 11,8 55,00
Udmurtia Republic 70,0 12,7 41,2 77,00
Kirov region 72,7 8,6 56,3 89,27
Orenburg region 278,9 25,6 145,2 61,24
Sverdlovsk region 91,4 9,0 55,7 70,79
Altai Republic 9,5 0,8 3,7 47,37
Khakass Republic 18,9 1,0 13,1 74,60
Kemerovo region 121,8 8,6 49,1 47,37
Buryat Republic 15,5 15 10,9 80,00
Sakha Republic (Yakutia) 45 0,3 3,5 84,44
Trans-Baikal Territory 25,0 0,5 4,8 21,20

Source: compiled by the authors based on (Nekrasov, 2019)

It follows that the percentage of original elite and reproductive seeds of grain and leguminous crops to their total
number in the whole of the Russian Federation amounted to 74.7 percent from the data of Table 1. This indicates
that the remaining 25.3% of the acreage is sown with seeds of mass reproductions or unknown origin. In the
regions of Russia, this figure varied from 89.3% in Kirov region to 21.2% in Trans-Baikal Territory.
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These problems should be solved by conducting selection to increase the potential of productivity and quality of
output products, as well as winter hardiness, precocity, resistance of plants to dangerous pathogens and pests,
drought resistance, resistance to other adverse factors. In addition, adaptive selection should be used to create
fundamentally new varieties, increase the efficiency of crop production in the regions of the country, as well as
the application of the principles of agro-economic zoning of varieties and hybrids. For this purpose, it is of
particular importance to conduct fundamental and priority applied researches in the field of botany, genetics,
physiology, biochemistry, immunity, biotechnology to obtain new results and create modern methods of effective
assessment of the gene pool, modification and development of new methods of comprehensive study of grain
crops in order to identify and use optimally the potential of hereditary variability of important economic
characteristics in selection, breeding and creation of genetic sources and donors of original effective alleles of
genes of resistance to stressors, productivity, quality and other economically valuable signs and also formation of
collections of the identified gene pool for development of fundamental researches, traditional and new directions
of selection, isolation and synthesis of fundamentally new donors and genetic sources with increased resistance to
bio - and abiotic factors, high productivity, product quality and other economically useful features.

The development of the domestic grain market along with the selection of grain crops is directly related to the
improvement of legislation regulating the field of seed production.

The legislation of the Russian Federation in the field of seed production of agricultural crops is extremely
imperfect in comparison with the legislation of countries with significantly developed crop production, including
Russia’s neighbors - the countries of the former Soviet Union, which import a large volume of falsified seeds on
the domestic market, seeds that do not correspond to varietal and sowing qualities, seeds without documents.

Legislation in the field of seed production should be focused on compliance by the legal entities, individual
entrepreneurs and individuals with mandatory requirements at the production, certification, sale, storage and
transportation of seeds of agricultural plants intended for the production of agricultural products, which is the
basis of food security of the State.

In any country with a developed system of seed production, there is a law regulating activities in the field of seed
production.

The state regulation of this sphere of activity is carried out in the EEU member states, according to their national
legislation: the Law of the Republic of Armenia from 16.06.2005 No. ZO-106 “On seeds”, the Law of the
Republic of Belarus from 2.05.2013 No. 20-3 “On seed production”. Law of the Republic of Kazakhstan No. 385-
11 from 8 February 2003 “On seed production”. Law of the Kyrgyz Republic No. 38 from 19.06.1997 “On
seeds”.

In other countries:

*USA. Code of Federal regulations published in the Federal register by agencies of the Federal government.
Section 7 “Agriculture” (Electronic Code of Federal Acts. 2019);

*Canada. RSC, 1985, s. S-8 “Law on seeds” (Law on seeds (R. S. C., 1985, p. S-8));

*PRC. “Law on seeds” People’s Republic of China 2004 (The law “On seed production” of People’s Republic of
China 2004);

» The European Union has adopted 12 directives regulating the requirements for sale and quality of seeds and
planting material of agricultural plants (Legislation of the EU on marketing of seed and plant material).

All of the above countries, according to the International Federation of Seed Trade (IFST) have the highest
volume of seed exports in the amount of 100 to 1500 million us dollars annually. At the same time Russian
organizations purchase seeds annually worth more than 400 million US dollars (Dankwert, S.A. 2019).

2736


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.4(11)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.2020.7.4(11)

Currently, the mechanism of protection of intellectual property in the field of selection and seed production in
Russia is regulated by Chapter 73 of the fourth part of the Civil Code of the Russian Federation, including the
protection of selection achievements.

In accordance with paragraph 36 of the Plan of measures to improve supervisory and licensing functions and
optimizing the provision of public services by Federal executive authorities in the sphere of agriculture, approved
by the Decree of the Government of the Russian Federation of March 9, 2010 Ne 299-r of the Ministry of
Agriculture of Russia jointly with concerned agencies developed the draft of the Federal law “On amendments to
the Federal law “On seed production and some other legislative Acts of the Russian Federation” (hereinafter - the
Law).

This draft of the law is aimed at improving the legislation of the Russian Federation in the field of seed
production, including the creation of conditions for the development of effective seed market, informing domestic
producers and consumers of seeds about varietal resources, the availability and quality of seeds produced in the
Russian Federation.

The draft of the Federal law "On amendments to the Federal law "On seed production and some other legislative
Acts of the Russian Federation" is currently finalized on the comments of the Ministry of Justice of Russia and the
Institute of legislation and comparative law under the Government of the Russian Federation contained in the
relevant findings and is being prepared for submission to the government of the Russian Federation.

The state program of the development of agriculture and regulation of markets of agricultural products, raw
materials and food approved by the resolution of the Government of the Russian Federation of July 14, 2012 No.
717 (further - the State program) provides measures of state support, including on development of seed
production.

In order to stimulate the use of agricultural producers as a priority competitive domestic seed and planting
material, technological equipment and materials since 2015 the reimbursement of direct costs incurred for the
creation and (or) modernization of selection and seed centers in crop production has been provided. This measure
of state support contributes to improving the competitiveness of domestic agricultural products in domestic and
foreign markets as well as increasing the growth rate of agricultural products.

Since 2017, the subsidy has been provided for the provision of unrelated support for the reimbursement of costs to
carry out a complex of agrotechnological works per 1 hectare of acreage for the production of corn seeds.

The possibility of obtaining preferential short-term loans to purchase seeds and also preferential investment loans
for the period from 2 to 8 years on building, reconstruction and modernization of selection and seed production
centers were provided by the order of the Ministry of Agriculture of Russia from January 24, 2017 No. 24 “On
approval of lists of directions of target use of short-term preferential loans and preferential investment loans”.

Support of elite seed production carried out within the framework of the “integrated” subsidy (Annex No. 9 to the
State program) helps to increase the area occupied by varietal crops as well as to improve the quality of seed
material produced.

The establishment of additional measures of state support for agricultural producers as well as organizations and
individual entrepreneurs, scientific organizations, professional educational organizations, educational
organizations of higher education engaged in the production of domestic agricultural products, its primary and
(or) subsequent (industrial) processing can contribute to the development of domestic selection and seed
production of agricultural plants.
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Also due to the Decree of the President of the Russian Federation of July 21, 2016 No. 350 “On measures on
realization of state scientific and technical policy in development of agriculture” there was developed the Federal
scientific-technical program of development of agriculture in 2017-2025, approved by the Decree of the
Government of the Russian Federation of 25 August 2017. No. 996 (hereinafter, FSTP), which is aimed at the
production of original and elite seeds of agricultural plants in the direction of domestic crop production, which
currently has a high degree of dependence on seeds of foreign production.

Employees of the Federal State Budgetary Scientific Institution of the Federal scientific center “All-Russian
Research Institute of Agricultural Economics” proposed the principles of interaction between the participants of
the FSTP (government, business, scientific institutions and universities) (Polunin, 2019):

e selection of participants implementing priority directions (from science, education, business);

e concentration of human, land and financial resources in priority areas;

e organization of transfer of selection achievements from science, education into production and control of their
movement;

e business participation in the financing of science and education in priority areas of development and on a parity
basis;

e Project financing of implementation of priority directions including with participation of support funds of
scientific, scientific-technical, innovation activity and other institutes of development, such as the JSC
"Rosagrolizing" and the JSC "Rosselkhozbank™.

The next significant barrier in the considered FSTP is restraining factors of the implementation of public-private
partnership:

-weak material and technical base of scientific organizations participating in state complex plans of scientific
researches (further-CPSR) and complex scientific and technical programs (further-CSTP) which is economically
unfavorable to develop for business, because any investments of the latter don’t become its property, but only the
gift which is burdensome for scientific and educational organizations;

- place of a consumer of scientific products of state research institutions and higher schools will be specify;

- insufficient volume of state support of researches and working outs of participants in CPSR and CSTP;

- whole range of possible ways of achieving the main goal in the field of selection and seed growing of
agricultural crops.

We consider it expedient to propose changes to the CSTP:

- to endow the head executor of the CSTP with the status of a customer of scientific developments created by state
scientific institutions;

- customer of scientific development makes a technical specification for the production of scientific products;

- customer finances the development of scientific products at the expense of received state subsidies and own
funds in the proportion of 50-50;

- exclusive rights to the results of intellectual activity created within the framework of the CSTP are distributed
between a customer and a contractor in equal shares. At the same time, the Ministry of Agriculture reserves the
right to obtain a non-exclusive license, provided that the project participants do not use the results of intellectual
activity protected by the patent in practice.

Academician A.V. Alabushev (Alabushev, 2019) notes that today in Russia there is an organizational scheme of
seed crops, providing for the implementation of varietal renewal once every 4-5 years, which corresponds to the
production of at least elite seeds in the amount of 5% of the total need in seeds. However, most producers do not
have necessary financial possibilities to provide high-quality seed material, even their own production. Therefore,
seeds of low sowing conditions do not create insurance and changing seed funds.
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Seeds of low sowing conditions and mass reproductions even in the presence of a high level of agricultural
technology, favorable climatic and soil conditions reduce yields. Studies have shown that the contribution of the
quality of seeds used in sowing to gross grain production is 11-19%. Up to 15-20% of the crop yield is lost
annually when using low-quality seeds in sowing due to the lack of changing funds.

Dynamics of sowing of conditioned seeds of cereal crops in the Russian Federation in 2007 -2019 is presented in
Figure 3.
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Fig. 3. Dynamics of sowing of conditioned seeds of cereal crops in the Russian Federation since 2007 to 2019, %
Source: compiled by the authors based on (Nekrasov, 2019)

From the data of Figure 3, it can be seen that the number of conditioned seeds of cereal crops increased for the
period from 2007 to 2019. So if, this rate changed from 95,3 to 99,3% at winter grain crops, and from 83,0 to
96,7% at spring crops respectively.

In the complex of measures for the rise of grain production, an important place should be occupied by the variety
exchange, as the cheapest and most affordable factor of intensification of grain production. At the same time,
despite the high genetic potential of modern varieties, it is not always possible to obtain sufficiently high yield of
grain crops. Therefore, due to the accelerated introduction of new varieties, there are real opportunities for
sustainable growth of grain yields.

The main internal barrier in seed production is the problems accumulated in recent years: low level of material
and technical support of primary seed production; lack of specialized small-sized equipment and modern
complexes of post-harvest refinement of original and elite seeds; violation of agrotechnological requirements on
seed crops; existence of illegal trafficking of seeds; low marketability of seeds of most crops, due to the lack of
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necessary funds from agricultural producers for the purchase of high-quality seed material. They are forced to
move to on-farm seed production at growing seeds in farms that do not have the necessary material and technical
base and qualified personnel. We can observe the slow introduction of new varieties into production due to poor
controllability of processes of variety exchange and variety renewal. In this regard, it is advisable to improve the
zonal technologies of primary and industrial seed production, ensuring the production and high yield of high-
quality seeds, accelerated introduction of new varieties and hybrids into production.

The lack of a well-established mechanism of implementation of scientific developments in production leads to the
fact that the level of use of scientific achievements according to some estimates does not exceed 10% in
agriculture. Seed producers ignore scientifically based recommendations on the placement of varieties. Contrary
to the current legislation, varieties that are not included in the State Register of selection achievements of the
regions of admission zones are widely used, the work on seed production have developed not in all entities.

For developing and implementing a program for selection of varieties (hybrids) of grain crops on the basis of
scientific and academic organizations, it is necessary to provide for:

- sources of financing as state as private;

- formation and introduction of information-analytic system of efficient monitoring and assessment of condition
of scientific-technological provision of researches in the field of selection technologies including technologies of
genetic modification as well as risks of uncontrolled spreading and use of these technologies;

- development of special laboratories and centers implementing researches in the field of genetic technologies and
their technological provision as well as training of personnel in this field (Nechaev, Gaponenko, 2013 );

- laboratory and sorted control of grain crops as a basis of grain business creation in Russia (Lyubimova, Eremin,
2018);

- using the experience of Brazil (De Urzedo et al., 2019) to provide for measures of state support directed to
preservation and active use of Russian genetic resources in plant selection and to decrease the dependence of
domestic agricultural production from import of seed and planting material.

In addition, one of the promising directions in selection and seed production of grain crops is digitalization. The
elements of the process of agro-digitization include: zoning of the region for the purpose of ecological testing of
varieties and hybrids of grain crops, simulation of the reaction of source material to natural and climatic
conditions of the region and most importantly - will track the path of seeds from an originator of the variety to a
final user.

The next barrier in the implementation of digitalization of selection and seed production of grain crops is a limited
ability of the country’s selection centers to purchase modern machinery with special equipment. So, if in the USA
the share of such equipment is as follows: tractors - 25,9%, combine harvesters -17,9%, these rates do not exceed
2,0 and 1,6 % in the Russian Federation respectively (Nekrasov, 2019).

We have high hopes for improving the mechanism of grain seed market management with the Federal State
Information System in the field of seed production of agricultural crops (hereinafter, FSIS Seed Production). As a

change in its structure, we proposed a scheme, which is presented in Figure 4.
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Fig. 4. Proposals for the formation of the Federal State Information System in the field of seed production of agricultural plants
Source: compiled by the authors based on (Nekrasov, 2019)

We have proposed a new organizational mechanism of the federal state information system, which includes an
algorithm of management actions in the production, storage and sale of agricultural seeds with a set of relevant
documents based on agro-digitization. This approach allows us to take into account the zoning of regions, the
classification of agricultural organizations by the level of production and, most importantly, to determine the
origin of a particular batch of seeds of any agricultural crop.

Conclusions

To solve the above problems, it is necessary to take the following measures to improve the selection and seed
complex of grain production in the Russian Federation:

- creation of fundamentally new varieties and hybrids, increasing the efficiency of crop production in the regions
of the country, as well as the application of the principles of agro-economic zoning of varieties and hybrids;

- increase of efficiency of use of domestic selection achievements, including modern biotechnological designs;

- development of scientifically grounded schemes of seed production, modern technologies of production of
original, elite and reproduction seeds in practice;

- reduction of import volumes due to production of domestic high-quality varietal seeds;

- technological modernization of the crop industry, improvement of the material and technical base of breeding
and seed production. It is necessary to purchase modern equipment for researches, high-quality agricultural
machinery for the needs of selection and seed production;

- training of plant breeders and seed growers with mandatory socio-economic conditions for scientific staff,
including housing, sufficient wages to attract young talented specialists to work in this sub-sector of agriculture.
To do this, it is necessary to work with target universities, to form basic departments together with agricultural
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research centers for further passage of practical training of students on the basis of these centers, to train
specialists through postgraduate school. It is necessary to train highly qualified specialists for researches in the
field of marker selection, protection and physiology of plants and other agricultural areas;

- cooperation with leading foreign scientific centers, as it allows to use unique scientific installations and
instrument-methodical base, to master advanced technologies;

- to recognize agricultural research centers as agricultural producers, according to Federal law No. 424-FL from
28.12.2017 (Federal law 2017).

The proposed measures to improve the system of state regulation of selection and seed production of grain crops
in the country will contribute to the increase in exports of grain and products of its processing, technical and
technological modernization of the sub-sector of crop production.

They will complement the priorities set out in the “Long-term strategy for the development of the grain complex
of the Russian Federation until 2035 (Long-term strategy 2019) and the Federal scientific and technical program
for the development of agriculture for 2017-2025.
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Abstract. The purpose of the article was to comprehensively study and systematize knowledge about the essence, sources of origin and
evaluation of synergistic effect in integration processes of national economy in order to build a conceptual scheme of its receipt in the
implementation of integration interaction. The conducted research has shown that, a multi-level system of making innovative investment
decisions using a synergistic approach is necessary to identify and build up a positive synergistic effect from the combination and
interaction of assets and sources of financing, evaluation of the end results of such interaction, cooperation of labor, integration of
industries, production integration. For example, the financing of the banking system of the agrarian sector of the Ukrainian economy was
considered. The practical significance of the research is that the scientific developments will enable the formation of an effectively
functioning agro-industrial complex in Ukraine with optimal financing based on the use of a multi-level system of making innovative
investment decisions using a synergistic approach. Further studies are in the field of studying the system-forming factors and patterns of
behavior of economic systems in terms of restoring the synergy potential.
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2745-2763. http://doi.org/10.9770/jesi.2020.7.4(12)
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1. Introduction

The main feature of modern economy development trends is its innovative orientation. As a result of scientific
and technological progress, the world has received a strong impetus, which stimulates the replacement of
technology and scientific developments in material production. As an example, let's consider agriculture as a
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strategically important sector of the country's economy. Among the main factors of economic growth of
agricultural production are banking system financing. The necessity and special role of credit, without which the
producer cannot exist, are determined by the specifics of its reproduction process. Most agricultural enterprises -
potential borrowers - are not attractive creditors because of their low creditworthiness. Such creditworthiness is
caused by unsatisfactory financial condition, lack of liquidity and high risks of lending to the enterprises of the
industry.

Due to the lack of funds needed for the agro-industrial complex development, insignificant participation in the
lending of agricultural commaodity producers of universal banks, the priority of development of the agrarian sector
should be the formation of an effective lending mechanism that can meet the high demand in the agricultural
credit market and overcome the tendency of low credit supply from commercial banks and lack of sources of self-
financing for agricultural enterprises. Changes in the economic situation exacerbate the old and cause new
problems that need to be solved in a timely search for new ones and improve the traditional credit mechanisms of
agriculture.

The main constraints on the credit market development in the agricultural sector today are: long-term decline in
bank lending activity, orientation of bank lending activity in non-productive industries, high cost of loans,
limitation of long-term credit for 3-5 years, low level of creditworthiness of agricultural holdings due to the high
level of operation and moral obsolescence of fixed assets of agricultural enterprises, the limited infrastructure of
the credit market.

So, Gai and Kapadia (2019) investigate the solvency and liquidity crises of the financial system. Kanbur (2019)
writes that inequality is a matter of the moment. In many rich countries, including the United States, there is a
clear upward trend in income inequality. A study by Deloof et al (2019) provides new data on the implications of
developing advanced banking systems in the country to fund new businesses. Grishnova, Cherkasov and
Brintseva (2019) explored one of the pressing issues of the national economy: how, by what principles, by what
system, how workers should be compensated, and how income should be organized in the new economy, in the
new job market. Amoro et al (2019) consider two types of entrepreneurship: entrepreneurship based on
opportunities linked to innovation; need-based entrepreneurship is starting a business through pressure as a way to
compensate for the absence of other sources of employment. Jarkinbayev and Kosherbayeva (2018) argue that in
the face of global economic instability, there is a growing need for accurate forecasts of macroeconomic
indicators to make informed decisions on the implementation of the socio-economic policies of the state.

Wang & Lee (2011) argue that investors often need to evaluate investment strategies according to their own
subjective preferences based on different criteria. Serrano-Cinca & Gutiérrez-Nieto (2013) propose a decision-
making model that assesses various aspects related to investment decisions. Winkler (1997) explores how
cohabitants make economic decisions. Pauraa and Arhipovaa (2016) examined dairy production, which is of great
importance for the European Union and is one of the important sectors of the agricultural economy. Lindholm-
Dahlstrand,et al (2018) note that new knowledge is a major source of economic growth. Xiao, (2015) argue that in
recent decades, the economic slowdown of major advanced economies in Europe has driven both academic and
political concern for entrepreneurship. Collewaert and Fassin (2013) developed proposals for the impact of
perceived unethical behavior on the conflict process between investors, venture capitalists and entrepreneurs.
Frishammar et al (2019) identify new innovation audit activities and practices; Hallberg and Brattstrom (2019)
have developed a model that outlines the impact of knowledge that shows the value of innovation, the price of
products, the comparative value of innovation, and the corresponding moderators of these effects. Cobeiia et al
(2017) reveal the concepts of p