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The fourth wave of Covid-19 outbreaks in Vietnam has caused severe impacts on life and economy in the southern region and the whole territory of
Vietnam in general. Difficulties encountered in handling tax issues and
determining associated transaction prices during the pandemic may create
potential business risks in the upcoming tax audits/audits. Besides, Industry 4.0 has substantially impacted the application of innovative business
solutions and breakthrough technologies to improve management capacity,
automate business processes, and develop modern applications. Industry
4.0 helps make tax activities faster, convenient, and more efficient. Nowadays, computer network connects financial markets around the globe into a
unified and continuously operating market. The main idea of the paper
explored vital factors that contribute to overcoming obstacles in time and
space, saving costs, and at the same time facilitating accounting transactions in general and tax accounting, in particular, to be done quickly, easily,
and efficiently. Thus, the study's objective is to determine the factors affecting the tax compliance of enterprises in Vietnam, on that basis, to propose
some policy implications to improve the tax compliance situation of enterprises. In addition, the authors applied the research method surveyed data
collected from 750 tax staff working at enterprises and used structural
equation modeling (SEM) by using SPSS 20.0. Amos software. The article's
findings have revealed five factors affecting tax compliance of enterprises in
the context of the digital economy with a significance level of 0.01, and all
hypotheses are accepted. The research results help enterprises reshape
business models, electronic payments, administration, accounting, tax
declaration, and tax payment toward building intelligent applications in the
future. Finally, the study's novelty proposed policy implications to improve
the tax compliance of enterprises posts the Covid-19 pandemic in Vietnam.

JEL classification: B26, G00, G18, H26
DOI: 10.14254/1800-5845/2022.18-4.1
Keywords:
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INTRODUCTION
Vietnam has to reform administrative procedures and create favorable conditions for people and
businesses. The tax sector has modernized management and actively promoted information technology
applications, bringing many positive results. The Vietnam tax department's information technology (IT)
system has made great strides with great efforts in the past five years. The robust deployment of IT in
almost all areas of tax administration has brought great benefits to the management and contributed to
bringing the tax administration towards modernity, science, and efficiency, helping the tax administration
department. The capital tax reduces the pressure on the immense workload (Kwak & Park, 2020).
Through the successful implementation, the tax department has summarized six basic information
learned about IT application in tax collection management: (1) IT application for tax collection management is not the sole responsibility of the informatics department. Tax managers must gradually computerize business processes and leadership. (2) it is necessary to propagate so that leaders at all levels: departments, branches, tax teams, and specialists are correctly aware of the goals, effectiveness, and solutions of IT applications. In the context that the epidemic is still raging and the developments are complicated and unpredictable, especially in many Asian countries in 2021, the synchronization of solutions
with valuable content is supported. Overcoming difficulties is necessary for enterprises and employees
and the whole life and socio-economic development in localities and the whole country. In 2021, the
economy of Vietnam and the world will continue to be severely impacted by the Covid-19 pandemic. In
particular, in the current context, when the fourth wave of epidemics broke out in many industrial zones
across the country, many factories in industrial parks, logistics, and transportation enterprises are currently facing the risk of rupture. And a series of disruptions in the supply chains of goods and domestic
production links, leading to increased pressure on social security. Thus, the study identifies factors affecting tax compliance of enterprises during the Covid-19 pandemic in Vietnam.

1. LITERATURE EMPIRICAL REVIEW
1.1 The tax compliance (TC)
Compliance had defined as conforming to a rule, such as a specification, policy, standard, or law.
Thus, tax compliance had understood as the correct and complete implementation of tax law provisions
(Nugent, 2013; Salihu et al., 2013). Tax compliance is mandatory for many entities such as tax administration agencies, taxpayers, other relevant organizations, and individuals prescribed in tax legal documents (Wu et al., 2012; Abd Halim et al., 2018). In which the tax compliance of taxpayers is always the
most concerning issue.

1.2 Digital transformation (DT)
There are different concepts for digital transformation, a concept born in the era of the internet
boom and has become popular in recent times (Richardson et al., 2015; Moreno et al., 2017). It describes the application of technology to all aspects of a business. If the application of technology in activities is practical, this activity will completely change how a company operates, increase cooperation efficiency, optimize work performance and bring value to customers (Kothari et al., 2009; Liu & Cao, 2007).
Thus, the authors gave hypothesis H1 below:
Hypothesis H1: The digital transformation (DT) affects enterprises' tax compliance (TC).

1.3 Policy of tax (PT)
A stable tax policy will create a premise for socially responsible businesses that comply with taxes
and fulfill their obligations. Straightforward administrative procedures will make it easier for companies
8

to comply with taxes (Hanlon & Heitzman, 2010; Hsieh, 2012; Tee et al., 2017). Previous domestic and
foreign studies, especially in developing countries, have also mentioned the role of tax policy in the tax
compliance behavior of enterprises (Minnick & Noga, 2010; Hazir, 2019; Wahab et al., 2017). Although
tax policies apply to different businesses in different countries or at other times, they cannot deny the
role and influence of tax policies in creating corridors, legality, and fairness to regulate the behavior of
taxpayers. Thus, the authors gave Hypothesis H2 below.
Hypothesis H2: The tax policy (PT) affects enterprises' tax compliance (TC).

1.4 The management of tax authorities (MA)
Tax authorities strengthen tax management for organizations and individuals on digital platforms
and e-commerce. Take professional measures according to regulations to urge collection and combat
loss of state budget revenue in this field (Elbaz et al., 2015; Kim et al., 2011). Actively work with credit
institutions and commercial bank branches in the province to capture banking transactions of organizations and individuals who do business on digital platforms (Fernandez-Rodriguez & Martinez-Arias,
2014). The management of the tax authority demonstrates the local Government's capacity to ensure
fairness and support the development of each locality's tax collection activities, with taxpayers being
businesses (Gangl et al., 2014; Rahayu et al., 2017). In previous studies, tax authorities have also considered the management of tax authorities as one of the factors affecting the tax compliance of enterprises, which has been shown through studies around the world interested in tax laws and regulations
(Graham et al., 2014). Thus, the authors gave hypothesis H3 following:
Hypothesis H3: The management of tax authorities (MA) affects enterprises' tax compliance (TC).

1.5 Characteristics of the enterprises (CE)
Previous domestic studies have assessed the role of this group of factors as being quite important to
the tax compliance levels of enterprises (James, 2019). Meanwhile, this factor is also mentioned in developed countries and emerging economies when studying enterprises' tax compliance models (Delgado
et al., 2018). The above studies had considered different socio-economic conditions or business lines.
But the business characteristics of interest have in common the following: Different types of business
ownership will determine the responsibility, and the scope of tax compliance varies between businesses
(Dhamara & Violita, 2018; Sadjiarto et al., 2020). Internal factors in enterprises, including the organizational structure and financial capacity, also significantly impact. From the theoretical bases of this factor,
the authors propose the final hypothesis H4 follows:
Hypothesis H4: The characteristics of the enterprises (CE) affect enterprises' tax compliance (TC).

1.6 Business types of the enterprise (BT)
Business types significantly influence tax compliance. Each different business industry will have other characteristics that affect the tax compliance behavior of companies. Studies show the size of the
sector. It is clear that the number of actors in a given industry significantly influences the revenues and
costs of businesses in that industry (Cita & Supadmi, 2019). An industry with a low level of competition
will increase the potential profits and positively affect the tax compliance of companies in that industry
(Chen, 2010; Alleyne & Harris, 2017). In addition, the profit rate or profitability that the sector brings will
directly impact the business's taxable income. Firms with high profitability tend to be more voluntary and
tax compliant than complex industries (Armstrong et al., 2012; Badertscher et al., 2013). Besides, many
companies in Vietnam have had a relatively successful digital transformation, creating breakthroughs in
production and business. Many companies have risen to affirm their brands and signed large contracts
to sell goods to domestic and foreign partners, participating in the global product supply chain. Thus, the
authors gave hypotheses H5, H6, H7, and H8 following:
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Hypothesis H5: The Business types (BT) affecting enterprises' tax compliance (TC).
Hypothesis H6: The digital transformation (DT) affects the policy of tax (PT).
Hypothesis H7: The digital transformation (DT) affects the management of tax authorities (MA).
Hypothesis H8: The tax policy (PT) affects the business types of the enterprise (BT).
Based on the research review process and theoretical background on tax compliance. The authors
proposed a research model on the influence of factors on tax compliance. Digital transformation takes a
long time because it revolutionizes tax management models and methods associated with digital applications and modern technologies. Thus, the research model of the submitted paper.

Figure 1. A research model for factors affecting the tax compliance of enterprises based on the digital economy
Source: Authors' proposed

Figure 1 shows factors affecting the tax compliance of enterprises in the context of the digital economy. And Five factors include the digital transformation, tax authorities' management, characteristics of
the enterprises, and business types. Digital transformation in tax administration is transforming tax
management models and methods associated with the application and development of digital in the
fourth industrial revolution. This model means digital transformation is not a short-term activity but a
long-term process – a revolution in management models and tax management methods.
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2. METHODOLOGY AND DATA
Research goal
Identify key factors affecting tax compliance of enterprises during the covid-19 pandemic in Vietnam

Relevant theoretical
Domestic and foreign research related to the tax compliance of enterprises

Qualitative research
- The authors discussed the proposed research model with 11 businesses operating and paying taxes and
consulted nine experts working in the tax industry
- The authors develop a discussion outline and conduct in-depth interviews with 15 experts in tax management
- The authors analyze and discuss survey results, compared with previous studies related to the tax compliance
and discover the factors and check the results.

Quantitative research
- The authors plan to investigate for the study is 750 samples from May 2020 to October 2020 in 10 big cities
in Vietnam. The sampling method is convenient and mailed to each individual involved in the tax administration
of 750 businesses, but 715 samples were processed.
- Measure the level of impact of factors by SEM model.
- Check the goodness of fit of the model and GFI, AGFI, CFI, NFI with a value > 0.9 is considered a good fit.



Discuss results and recommendations
The authors propose management implications to enhance the tax compliance of enterprises post the Covid-19
pandemic in Vietnam
Figure 1. A research process for key factors affecting tax compliance of enterprises
Source: Authors' process

The authors designed to collect the assessment of taxpayers about 05 influencing factors affecting
the tax compliance of enterprises. Specific content had presented in the survey table below. All questions
in part of the questionnaire had arranged on a scale of 1 to 5 (5-point Likert scale), showing the increasing level of agreement of the respondents to the issue of the author's business interview. The specific
meanings are as follows: (1) disagree. (2) Disagree. (3) Normal. (4) Agree. (5) agree (Hair et al., 2021).
The reliability of the information will depend on the number of samples selected for the interview.
When increasing the number of instances, the reliability of the data increases. However, errors appear
when the number of samples increases due to not taking samples. Sample increases, that error can be
feedback, data collection errors, and will increase the cost of time and resources. If the number of pieces
is small, it is beneficial in cost and implementation time, but the information is unreliable (Hair et al.,
2021).
The method of sampling the number of models used in the study is a random and conditional convenience sampling method. It is necessary to collect data with a sample size of at least five samples on
an observed variable. In this study, the total number of observed variables is 23, so based on the technique, the minimum number of enterprises needed to achieve this study is 23 x 5 = 115 (Hair et al.,
2021).
Based on the actual situation, the number of samples that the authors plan to investigate for the
study is 750 samples from May 2020 to October 2020 in 10 big cities in Vietnam. The sampling method is
convenient and mailed to each individual involved in the tax administration of 750 businesses, but 715
samples were processed. Therefore, ensure that the minimum number of pieces is qualified and representative of the research subjects in this topic (Hair et al., 2021).
The suitability of the entire model had assessed through the following criteria of relevance: the pvalue = 0.05 significance level. Chi-Square ratio/degrees of freedom: χ2/df. Some authors suggest 1 <
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χ2/df < 3. In addition, in some practical studies, it is distinguished by 2 cases: χ2/df < 5 (with sample N
> 200). GFI, AGFI, CFI, NFI.... with a value > 0.9 is considered a good fit model. RMSEA is an important
criterion. The RMSEA, index < 0.05, the model fits well. In some cases, these values < 0.08 models are
accepted (Hair et al., 2021).

3. EMPIRICAL RESULTS
3.1 Analysis of descriptive statistics for critical factors affecting the tax compliance
of enterprises in Vietnam
Table 1. Descriptive statistics for critical factors affecting the tax compliance of enterprises in Vietnam
Code
TC1
TC2
TC3
PT1
PT2
PT3
PT4
CE1
CE2
CE3
CE4
DT1
DT2
DT3
DT4
MA1
MA2
MA3
MA4
BT1
BT2
BT3
BT4

N
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715
715

Minimum
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Maximum
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
4.00
5.00

Mean
3.3790
3.3427
3.2671
3.0364
3.0503
3.0685
3.0685
3.3427
3.4853
3.2923
3.3329
3.0825
3.0699
3.0965
3.0965
3.0573
3.0615
3.0797
3.0797
2.3315
2.3860
2.3664
2.4084

Std. Deviation
0.97035
0.96656
1.00278
0.99512
0.99451
0.97277
0.99131
0.88010
0.98205
0.98298
0.90345
0.99729
1.01011
0.97614
0.99039
0.97780
0.98823
0.96177
0.97909
0.66151
0.62113
0.65465
0.67025

Source: Authors collected and processed from SPSS 20.0

Table 1 shows all Std. Deviation for factors affecting the tax compliance of enterprises based on
digital transformation is around 1.0, and the average is 3.0. The article's main objective is to find the
factors that can affect the tax compliance of enterprises within the theoretical model of above
mentioned.
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3.2 Analysis of critical factors affecting the tax compliance of enterprises in Vietnam
Table 2. Testing of Cronbach's alpha for factors affecting the tax compliance of enterprises
Code
DT1
DT2
DT3
DT4

PT1
PT2
PT3
PT4
MA1
MA2
MA3
MA4
CE1
CE2
CE3
CE4
BT1
BT2
BT3
BT4
TC1
TC2
TC3

Items
Digital transformation (DT)
Digital transformation of tax authorities helps increase revenue by
strengthening tax administration
Enhancing voluntary compliance, especially for personal income tax
and value-added tax
Digital transformation allows tax authorities to track business activities efficiently and at a lower cost
Digital transformation also helps promote voluntary compliance by
taxpayers by increasing taxpayer awareness of the tax authorities'
ability to collect relevant information
Policy of tax (PT)
Straightforward administrative procedures will make it easier for
businesses to comply with taxes online
The stability of corporate tax laws and regulations will affect corporate tax compliance
The deterrence of measures and sanctions in handling tax fraud and
tax delay of enterprises through tax software
Loopholes in corporate tax policy that will facilitate businesses to
circumvent the law had discovered early, thanks to big data
The management of tax authorities (MA)
The level of technology application in business tax declaration activities is more professional
Propaganda and education on tax law through the online system are
straightforward
Tax inspection and tax inspection activities for businesses by tax
authorities are very convenient
Administrative procedures of tax authorities at all levels of units
working online with businesses
Characteristics of the enterprises (CE)
The tax knowledge will affect your tax compliance
Business efficiency of enterprises contributes to increasing tax compliance of enterprises
The longer the business is operating, the more it contributes to increasing tax compliance
The type of business ownership, size, and reasonable structure contribute to increasing the tax compliance of the business
Business types of the enterprise (BT)
The profitability of the industry contributes to the increase in corporate tax compliance
The degree of internal competition of enterprises in the business
industry affects tax compliance
Features of revenue control of each line of business contribute to
increased tax compliance
The cost control feature of each business contributes to increased
tax compliance
The tax compliance (TC)
Businesses always comply with regulations on tax policies and comply with rules on tax administration
Enterprises always comply with regulations on tax declaration payable through the online system
Businesses always comply with the payment of taxes on time
through the online system

Cronbach's alpha
0.968
0.952
0.965
0.964
0.949
0.966
0.955
0.957
0.962
0.945
0.967
0.951
0.961
0.965
0.951
0.866
0.816
0.825
0.859
0.817
0.909
0.893
0.852
0.904
0.879
0.949
0.939
0.890
0.947

Source: Authors collected and processed from SPSS 20.0
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Table 2 shows that all Cronbach's alpha for factors affecting the tax compliance of enterprises in the
context of digital transformation in Vietnam is higher than 0.6. Through the research model, factors affecting tax compliance have been found, but a further quantitative study is needed to determine the level
of impact of these factors. Besides, tax compliance can be described as how a taxpayer must comply
with tax rules and regulations. Determining whether a taxpayer is tax compliant depends on the answer
that the taxpayer is willing to implement tax policy and act in the spirit of the law.
Table 3. Testing factors affecting the tax compliance of enterprises
Relationships
PT
MA
BT
TC
TC
TC
TC
TC

<-<-<-<-<-<-<-<--

DT
DT
PT
PT
BT
DT
MA
CE

Standardized
Estimate
0.183
0.143
-0.178
0.100
0.082
0.578
0.102
0.161

S.E

C.R

P

Result

0.039
0.038
0.022
0.029
0.043
0.032
0.029
0.035

4.815
3.661
-5.226
3.263
2.776
17.300
3.482
4.578

***
***
***
0.001
0.006
***
***
***

Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted

Source: Authors collected and processed from SPSS 20.0

Table 3 shows five factors affecting the tax compliance of enterprises in the context of digital
transformation in Vietnam with a significance level of 0.01. Besides, digital transformation involves tax
policy and the management of tax authorities with a significance level of 0.01. These results are science
evident for policy implications to improve the tax compliance of enterprises in the context of digital
transformation in Vietnam. Therefore, the solid digital transformation of economies has created many
opportunities for these economies. Along with that comes many challenges for tax authorities in
formulating policies and managing financial resources providing public services to businesses.

Figure 2. Testing SEM for factors affecting the tax compliance of enterprises based on digital transformation
Source: Own
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Figure 2 showed that the assessment the factors affecting the tax compliance of enterprises in the
context of digital transformation in Vietnam: CMIN/DF = 2.441 (<5.0), GFI = 0.945 (>0.800), TLI = 0.980
(>0.900), CFI = 0.984 (> 0.900) and RMSEA = 0.045 (<0.08). The article's main objective is to find the
factors that can affect the tax compliance of enterprises within the theoretical model of economic
deterrence. From a broader perspective, it is necessary to determine the factors and the extent of their
impact on tax compliance in general and corporate income tax in particular from the theoretical model of
economic deterrence.
Table 4. Testing Bootstrap for critical factors affecting the tax compliance of enterprises
PT
MA
BT
TC
TC
TC
TC
TC

Parameter
<--DT
<--DT
<--PT
<--PT
<--BT
<--DT
<--MA
<--CE

SE
0.039
0.060
0.024
0.026
0.039
0.039
0.038
0.034

SE-SE
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

Mean
0.186
0.137
-0.115
0.095
0.117
0.555
0.093
0.160

Bias
-0.002
-0.003
0.000
0.001
-0.001
-0.003
-0.007
0.002

SE-Bias
0.001
0.002
0.001
0.001
0.001
0.001
0.001
0.001

Source: Authors collected and processed from SPSS 20.0

Table 4 shows that the data analyzed in SPSS, Amos, is assumed to be non-normally distributed. The
significance of coefficients such as path coefficients cannot be tested using the parametric significance
test in the regression analysis. Instead, Amos relies on the bootstrap analysis of non-parameters to test
for coefficient significance. To check if the path coefficient is significantly different from zero, the t-value
is calculated via bootstrapping.

3.3 Result discussion
From the research results identified in the research conditions in Vietnam, five main factors are
affecting the tax compliance of enterprises. After investigating, collecting, and analyzing data, the
authors use quantitative methods to test the reliability of these five factors, all of which ensure reliability.
The results showed that only eight satisfied hypotheses correspond to eight influencing elements. The
next step is to analyze the linear structural model. The authors focused on the following groups of
specific policy implications related to tax compliance below.
This study tested the non-parametric bootstrapping technique for 715 observations, with 10,000
repetitions to ensure the linear structural model's requirement. From the above analysis, the authors
conclude that the theoretical model is suitable for the research data, and there are 8 accepted research
hypotheses. Through the test results, the theoretical model is not adjusted. Based on the level of
influence, the authors propose many management policy implications to help improve the tax
compliance of enterprises based on digital transformation.
The author addresses the factors that are likely to affect corporate income tax compliance of
Vietnamese enterprises through published research in the world. The elements are synthesized by the
authors, including (i) Digital transformation (DT); (ii) Policy of tax (PT); (iii) The management of tax
authorities (MA); (iv) Characteristics of the enterprises (CE); (v) Business types of the enterprise (BT)
Limitations: This study had conducted under a convenient and online sampling method, so the
research team is still subjective. The scope of the survey applied to ten cities with a short survey period,
so the research results did not cover all businesses. Therefore, the following studies should consider
using the probability sampling method because it ensures higher representativeness and increases the
size of the research sample for more accurate analysis results and generalization.
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CONCLUSIONS
Many researchers have researched factors affecting tax compliance. However, there are still very few
businesses. The results obtained from our analysis conclude that corporate tax compliance is affected by
both internal and external factors outside the company. There are many obstacles to overcome when
doing business with access to companies and knowledgeable people about the business's taxes.
Besides, digital transformation is a job that the tax industry is finally doing. The immediate response is to
respond to the Covid-19 epidemic and the long-term answer to the strong development of the industrial
revolution 4.0.
The theoretical basis presented above through the concepts and research background had done
before. Then, the research model proposed by the authors from the discussion of nine experts. The
authors used qualitative methods to identify hypotheses and research models with five elements that
impact the tax compliance of enterprises. And especially the quantitative research results from 715 tax
employees related to 715 enterprises. The results showed that the study's goal is to determine critical
factors affecting tax compliance behavior in enterprises in Vietnam.
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The COVID-19 shock affected the global economy mainly through the collapse of demand, labour supply and industrial output, supply chains, commodity prices, international trade and capital flows. From the second half of
2020, various bottlenecks (logistical disruptions; shortages of raw materials
and parts) in the EU economy have had a growing impact on growth. Following the recurrent pandemic shocks, the war shock has caused further severe supply-side disruptions from February 2022 onwards, in particular in
raw materials markets (including energy sources and agricultural raw materials) and international logistics. Supply shortages in the EU have not only a
one-off but also a ripple effect throughout the economy. Spill-over effects
across Member States are of great importance. Together, the shortages of
production inputs can have a significant negative impact on output and the
recovery of the economy. At the same time, supply-side shocks can have a
significant impact on the restructuring of supply chains, the deepening of
green and digital transformation, and productivity growth.
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INTRODUCTION
This paper highlights the main supply-side effects of the COVID-19 crisis in the EU economy. Based
on a systematic analysis of the main mechanisms of the COVID-19 crisis, it focuses on the impact of
supply-side bottlenecks (raw materials, maritime transport, microprocessor supply) during the crisis. In
addition to an EU-wide overview, it presents a case study of a new Member State, a small open market
economy Investigating the impacts of bottlenecks on the EU economy requires the analysis of crosssectional data in the Business and Consumer Surveys. In addition, the cross-sectoral and cross-country
spillovers can be examined in terms of input-output relationships. This is followed by a case study of the
main supply-side bottlenecks in the Hungarian economy.
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These present a comprehensive picture of the supply-side effects of the COVID-19 crisis in the EU
economy, which can also provide key lessons for the main economic policy challenges in the post-COVID
period. These effects have been exacerbated by the shock of war from February 20221.

1. FUNDAMENTALS OF COVID-19 ECONOMICS IN THE EU ECONOMY.
LITERATURE REVIEW
The next chapter first summarises the basic literature on the main economic mechanisms of the
COVID-19 crisis. The main question is: how, through what mechanisms, has the COVID-19 shock exerted
its effects? This brief systematic analysis can provide a basis for outlining the economic policy options for
recovery.

1.1 Mechanism of the COVID-19 crisis
As a huge external shock, the COVID-19 crisis led to a deep recession in the global and European
economies. The pandemic had economic spillovers. The global shock had a strong impact on emerging
as well as on developed economies.
The COVID-19 shock affected the global economy mainly through the collapse of demand, labour
supply and industrial output, supply chains, commodity prices, international trade and capital flows. (See
Halmai, 2021) The recovery in 2021 was limited, as the collapse of some global value chains caused by
the pandemic has long-lasting effects. This painted a gloomy picture of the EU and the euro area export
markets at the beginning of the crisis.
The economic activity in the EU and the euro area were hit by a variety of shocks. These led to a
sharp decline in private consumption and investment at the onset of the crisis. Extreme downward and
upward trends seemed both possible. This depends to a large extent on the effectiveness of economic
policy responses. However, the downturn could cause long-term economic damage.
The main transmission channels of the COVID-19 crisis were: (a) supply shock - the collapse of supply chains and (b) demand shock - a sharp decline in consumption and investment demand, with spillover effects in the sectors concerned. These shocks were mixed with many additional ones: (a) liquidity
shocks, (b) uncertainty shock, (c) financial sector shock.
Unlike the financial crisis, the COVID-19 crisis immediately caused a shock in the real sector: a fall in
production and income. These shocks are definitely global. Disaggregating the impacts of shocks is a
very difficult task in economics. The main impacts can be grouped in the following order.
 Increased uncertainty. The pandemic and the large number of unknown factors created considerable
uncertainty for businesses and consumers. These had a significant impact on spending and savings
decisions (e.g. precautionary savings), as well as on recruitment and investments2.
 Decrease in labour supply. Strict containment measures necessarily led to a decline in available labour force. The labour supply was also fundamentally affected by changes in people's health and the
need to care for family members in changing circumstances.
 Collapse of sectors, supply shocks. Certain sectors (e.g. tourism, air transport), regions and countries
were particularly hit hard by distancing and forced restrictive measures. In some sectors (e.g. car
manufacturing), disruptions and breaks in global supply chains caused major problems and significant downtime losses. (See Chapter 3 for more details.)
Wider economic crashes. Depending on their severity and duration, the restrictive measures, in some
of the more severe cases, put pressure on the whole economy.
The supply-side effects of the war shock are currently subject to ongoing research and therefore cannot be addressed in this
paper.
1

2

See Leduc - Liu (2016), Baker et al. (2020).
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 Income losses, forced savings, lack of demand. Many employed people and households suffered
significant income losses. High precautionary savings also have a demand impact3.
 Liquidity shocks, financial market consequences. The immediate response of economic agents to the
spread of the coronavirus was a sudden repricing of financial and real estate assets and the use of
liquidity reserves. Growing market and sectoral difficulties had deep impacts on companies' financial
situation and profit outlook. (E.g. liquidity shocks due to cash-flows.) This led to a sharp fall in equity
prices and a decrease in safe government bond yields. Companies' liquidity and solvency problems
can cause serious disruptions in the financial system. Some of these effects are heterogeneous
(country-specific). They often depend on the state of public finances and the ability of the state to
bail out otherwise healthy companies that have been hit by shocks. The situation of the banking sector and the specific economic structure (e.g. the size of the tourism sector) of each Member State
add to the risk of structural divergence. This could result in a weakened and fragmented EU single
market.
A wide range of economic policy measures are taken to reduce the impact of the pandemic. The
main objectives are:
 Direct treatment of health problems. To this end, strict and sometimes drastic measures (lockdowns,
social distancing, etc.) were adopted.
 Mitigating the economic impact of revenue, income and soaring liquidity. Central banks, governments and the EU all provided support. An unprecedented mix of measures was announced and implemented. The fiscal policy measures imposed by the Member States included discretionary policies
with a direct impact on budgetary expenditure as well as liquidity-oriented measures. The former can
cover targeted tax cuts, shortened work schemes and partial or full public bank loan guarantees.
These measures are aimed at mitigating the effects of employment losses, avoiding a massive shutdown of investments, as well as bankruptcy spillovers and damage.
 Public support for recovery. The ability to respond depends on the countries' initial conditions, financial strength and the political space. COVID-19 had a serious impact on some countries without a
fiscal space to respond. Differences in national responses can cause asymmetric disparities. This
can spill over because of the strong interdependence between the Member States. They could weaken the EU's overall recovery and lead to economic divergence in the future. There is an essential
need for an adequate level of intervention at EU level.
It should be highlighted that COVID-19 caused a global shock, simultaneously affecting the external
environment with consequences across regions. Just like the global financial crisis, this shock hit various
countries and regions around the world. This has and will have consequences for the severity of shocks
to the EU economy. (E.g. through foreign inputs that may be missing, or through lower demand for EU
exports.) As the exposure to the external environment varies from country to country, additional countryspecific characteristics may emerge.
The economic effect of COVID-19 is highly complex and varies widely (See Barro et al., 2020; Boissay
et al., 2020; Huszka et al., 2022). Economic impacts affect supply and demand differently in different
time dimensions. The duration of the effects depends on the length of the pandemic as well as on other
factors: trade policies, globalisation attitudes, consumer behaviour, working methods and production
chains are stabilised. The accumulation of debt during the recession has a lasting impact on companies,
investors' risk perceptions and the banking sector (non-performing loan ratio). Pre-existing economic
conditions and the impact of the pandemic may prolong some effects.

3

See e. g. Dossche- Zlatanos (2020), Davenport et al. (2020), Christensen et al. (2020).
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1.2 Recovery and economic policy. Rebound optimism
The downturn caused by the pandemic marked an enormous and sudden change. It can be described as an extraordinary event because the deliberate reduction in economic performance came from
public health considerations, rather than the accumulation of cyclical surpluses. This situation provided
central banks and fiscal authorities with opportunities that they did not have in an average recession. At
the same time, this also posed challenges in terms of the most effective policy instruments. E.g. what
measures can be effective in supporting aggregate demand in the face of supply-side constraints and
containment measures; what measures can help to maintain supply capacity, etc.
The recovery did not depend on an adjustment phase that first had to correct the previous cycle or
structural surpluses. There were high hopes that the recovery could start sooner than in a typical recession. After lifting the containment measures (“hibernation”), “warming up”, together with a certain level
of “rebound optimism”, seemed less difficult.
During the first wave of the pandemic, there were very optimistic expectations of a rapid recovery
and fast growth in the period that followed. Yet the recent waves of COVID-19 have resulted in a series of
permanent shocks. The recovery is underway, but the increase varies from one Member State to another
and is not necessarily linear. It is becoming increasingly clear that boosting the aggregate demand is no
substitute for effective supply-side policies.
At the same time, from the second half of 2020, the various bottlenecks in the EU economy have
had a growing impact on growth. The supply side has more and more become the focus of attention.

2. SUPPLY-SIDE BOTTLENECKS IN THE EU ECONOMY
An exceptionally rapid recovery in global demand in the second half of 2020 met a supply weakened
by the restrictive measures introduced to contain the spread of the pandemic. This affected several key
sectors including global logistics, raw material production and microprocessor manufacturing. A series of
natural disasters, lockdown measures due to the pandemic as well as emerging labour shortages in different sectors and regions continued to cause major supply-side problems throughout the second half of
2020 and in 2021.
Consequently, various bottlenecks have emerged at a global level from the second half of 2020.
They fundamentally affect the smooth operation of global supply chains, having a growing impact on sentiment and growth into 2021. These main bottlenecks include: (a) logistic disruptions in the transport
sectors, especially in container shipping, a key channel for growing merchandise trade in the postlockdown reopening; (b) production of microprocessors, a highly cyclical industry, which faced with capacity constraints and an increase in orders; (c) raw materials: metals, wood, energy (e.g. natural gas and
other energy sources, where a sharp increase in demand, coupled with supply disruptions, was accompanied by very strong price hikes), agricultural raw materials, foods.
These characterise the three main types of bottlenecks. To carry out a more in-depth analysis of their
impacts on the EU economy, cross-sectional data in the Business and Consumer Surveys (BCS) can play
a central role. In addition, the cross-sectoral and cross-country spillovers can be investigated in terms of
input-output relationships. This is followed by a case study of the main supply-side bottlenecks in the
Hungarian economy.
Following the recurrent pandemic shocks, the war shock has caused further severe supply-side disruptions from February 2022 onwards, in particular in raw materials markets (including energy sources
and agricultural raw materials) and international logistics.

2.1 Post-pandemic demand growth is of crucial importance
The bottlenecks in transport, semiconductors and raw material production reflect an exceptionally
fast, almost unprecedented pace of global recovery. This applies particularly to advanced economies,
22

which, as a whole, experienced an economic growth rate of 9.3% in the third quarter of 2020. (Sixteen
times the historical average. See Figure 1).

Figure 1. Quarterly real GDP and import volume growth rates in advanced economies
Source: EC 2021, p. 41.

Reflecting this robust recovery, global demand for goods rose at an outstanding pace during the
summer of 2020. (This was coupled with a significant shift in consumer preferences in response to restrictions targeting contact-intensive services4.) Accordingly, advanced market economies’ imports experienced a very rapid rate of growth in the third quarter of 2020 (thirteen times the historical average),
fostering recovery. Unsurprisingly, this fast growing demand quickly hit capacity limits in different markets and sectors. (From transport to rare metals.) Given the buoyant global activity, these backlogs may
continue to build up, often exacerbating capacity disruptions in individual markets.
However, these shortages and bottlenecks can have a significant impact on the functioning of global
supply chains (Baldwin – Freeman 2020). Global value chains (GVCs) are channels for the spread of
supply chain collapse (Carvalho et al., 2021; Setyaningsih & Kelle, 2021). The spread of shocks along
GVCs was pervasive at the beginning of the COVID-19 crisis. (Baldwin – Freeman 2020, Bonadio et al.
2020) Shortages and bottlenecks together with economy-wide price pressures have increasingly affected
manufacturing.

2.2 Impact on European economies
According to the EU Business and Consumer Surveys (BCS)5, material and equipment shortages considerably grew in importance during 2021. Replacing shortfall in demand, it became the most important
factor limiting industrial production (See Figure 2). In the construction sector, it was identified as the
second major constraint after labour shortages.

Including, for example, home electronics, household appliances and furniture driven by lockdowns and teleworking, as well as
products to improve home environment in a broad sense.
4

5https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/

download-business-and-consumer-survey-data/time-series_en#industry-business-climate-indicator-bci
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Figure 2. Factors limiting production in EU industry (%)
Source: Own construction

In terms of value added, severe shortages emerged in October 20216: 43% in the EU manufacturing
sector and 15% in construction, compared to less than 1% in October 2020. (See Figure 3) Far less severe shortages were reported in the service industry7 in the EU: only 1% of value added in October 2021,
compared to 0.1% in October 2020 (EC (2021))

Figure 3. Pervasiveness of supply-side shortages in the EU in October 2021
Source: EC 2021, p. 45.
Note: The sum of value added of sectors subject to severe shortages across Member States weighed by the % of
positive responses.

“Serious shortages” occur in sectors where a significant proportion of managers consider that “shortage of materials and/or
equipment”, a factor hindering production, exceeds historical averages for that sector and country by at least two standard
deviations. See Kataryniuk et al. (2021)
6

7

For this area, the question referred to space and/or equipment and not material.
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The supply-side bottlenecks in the European economy worsened in January 2022. (EC 2022) 51% of
managers in manufacturing and 28.6% in construction believe that the shortage of materials and/or
equipment was the main limiting factor. (However, it was only a marginal factor in services, 3.5% in January 2022.) In the manufacturing sector, input-related problems in machinery and equipment and the
manufacture of electrical equipment continued to grow. The sector most affected is still the automotive
sector. (See Figure 4) Labour shortage mainly affected construction (31.4%), but the impact of this factor
was also significant in services (26.3%) and manufacturing (25.9%). The risk of labour shortages is holding back further progress in digital transformation and may exacerbate supply chain bottlenecks. The
fields reporting serious labour shortages include computer programming, consultancy and other related
activities. The transport sector, a critical link in the supply chain, was also hit hard by the same challenges. Construction and engineering activities and services also face similar problems.

Figure 4. Percentage of EU managers reporting shortage of material and/or equipment as a factor hindering production
Source: EC 2022

The scatter plot (Figure 5) suggests that industrial sectors hit by severe shortages tend to show
weaker output dynamics since spring 20218. Regression analyses carried out with country-specific panel
data indicate a strong negative relationship between shortages and output performance9. The countrysector panel data models10, together with a combination of variables explaining the changes in the industrial production index (IPI), including the severity of shortages, as well as the changes in other factors
from BCS data hindering production, indicate that industrial output was significantly affected by severe
shortages: Between January and October 2021, EU performance was on average 5.1% lower than would
otherwise have been possible11. Sectors the most seriously affected by shortages were most likely to
report a drop in output between May and July 2021.
Given that the October BCS survey reflects data collected at that time. The corresponding change in output (industrial output,
NACE2 sub-sectors) was calculated for the latest available three-month period (May – July 2021). The relationship was generally
robust during the months of January – April 2021.
9 The proportion of positive responses to questions on material and/or equipment shortages in the October 2021 BCS exceeded
respective country-specific historical averages (2000-2021).
10 A linear regression was based on country-sector panel data. The data cover 23 NACE rev. 2 industrial subsectors in 21 EU
Member States. (Exceptions: Cyprus, Estonia, Hungary, Luxembourg, Malta, Slovenia.)
8

11

The average effect is a simple average calculated from four alternative models.
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Figure 5. Changes in the severity of shortages of material/equipment (October 2020 to October 2021) versus
change in the Industrial Output Index (January to October 2021)
Source: Axioglu – Wozniak 2022
Note: "Actual" refers to the actual change in the seasonally adjusted IPI between October and January for individual
Member States and the EU. "Hypothetical" refers to actual minus the impact of shortages per country.

Constrained sectors reported a drop in output. At the same time, they forecast increases in selling
prices. These are already reflected in consumer inflation. The persistent and aggravating supply-side
bottlenecks are likely to force producers to raise selling prices. Indeed, the October BCS results show a
positive relationship between the severity of shortages and selling price expectations. (Standardised values are presented in Figure 6) Panel regressions show that the relationship becomes stronger at higher
levels of shortages. (This is indicated by the statistical significance of the squared “severity of shortages”.)

Figure 6. Changes in the severity of shortages of material/equipment (October 2020 to October 2021) versus
change in the Industrial Output Index (January to October 2021)
Source: EC 2021, p. 46.
Note: Dots correspond to country-sector pairs; standardised values Severity of shortages defined in the preceding
grap.
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2.3 Supply-side challenges of recovery: the case of Hungary
The shortages of raw materials and chips as well as supply chain disruptions pose increasingly serious challenges to small, open EU-Member market economies too. To provide an illustration of this, a
case study of Hungary, one of the most open, small market economies in the EU, is presented below.
Supply-side bottlenecks has been a growing problem in Hungary too. During the pandemic-related
restrictions, Hungarian companies were faced with the huge problem of demand shortfall. However, during the recovery phase, both manufacturing and construction sectors have mainly been constrained by
shortages of raw materials and capacity.
So far, this has not been identified as a systemic problem in Hungary. Some companies have already
been forced to shut down or reduce production capacity. At the end of 2021, however, the situation became increasingly tense. According to BCS data, in the fourth quarter of 2021, shortages of raw materials and/or capacity represented the main obstacles to growth for 30% of manufacturing companies in
Hungary. (See Figure 7)
This is the highest rate recorded since 1999. All of this indicates that input shortages pose a systemic problem in the Hungarian economy.
The shortage of raw materials and parts has been compounded by increasingly serious labour shortages from 2021. Together, the shortage of production inputs can have a significant negative impact on
output and the recovery of the economy. In terms of the number of employed and unemployed individuals, the economic situation is close to full employment: there have never been more people working in
Hungary than in 2021. Hiring new employees is a challenge for companies. According to the BCS, half of
the industrial companies report labour shortages as a factor limiting their growth.
Supply-side bottlenecks are increasingly reflected in prices. Producer prices rising by more than 25%
on an annual basis in October 2021 put upward pressure on consumer prices. (See Figure 8).

Figure 7. Factors hindering production in industry, HU (%)
Source: Own construction
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Figure 8. Changes in consumer and industrial domestic output* prices (y/y, %) and the difference between the two
indicators (% points)
Source: Central Statistical Office, Budapest, Hornyák (2021)

On the supply side, the least problems are currently being experienced by the service sector in Hungary. This sector is directly affected only by few of the supply-side disruptions, if no domestic restrictive
measures are otherwise in place because of the coronavirus. Demand shortfalls have constrained a
quarter of firms in this sector. Labour shortages have caused problems of a similar magnitude for these
firms. Given sufficient demand, the service sector is less affected by raw material shortages and supply
chain disruptions.
However, demand in this sector can change very quickly. Depending on the coronavirus, restrictions
can be imposed and lifted at any time. Tourism and hospitality are the sectors most exposed to these
restrictions. However, given the broad diversity of service industry, the IT sector may well benefit from the
restrictions. As shown in the figure above, demand shortfalls peaked during the two periods when restaurants had to close. If drastic restrictions (lockdowns) are no longer imposed in the following period,
the recovery of the service sector could continue. Meanwhile, manufacturing and construction may still
suffer from input shortages and supply chain disruptions.

CONCLUSIONS
The COVID-19 shock affected the global economy mainly through the collapse of demand, labour
supply and industrial output, supply chains, commodity prices, international trade and capital flows. In
some sectors, disruptions and breaks in global supply chains have caused major problems and significant downtime losses.
The study identified and gave a systematic analysis of the main characteristics of these supply-side
bottlenecks. Following a series of waves of the COVID-19 crisis leading to a major downturn, cumulative
processes unfolded in the global economy. At the same time, these extremely high demand dynamics
have been faced with inflexible or limited supply. At the global and EU level, various bottlenecks (logistic
disruptions; shortages of raw materials and parts) have emerged from the second half of 2020. They
have had a deep impact on growth. Replacing demand shortfalls, material and equipment shortages
have become the most important factors hindering industrial production in the EU from 2021. There is a
clear link between these bottlenecks and rising inflation.
Supply shortages in the EU have not only a one-off but also a ripple effect throughout the economy.
Spill-over effects across Member States are of great importance. The shortage of raw materials and parts
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has been compounded by increasingly serious labour shortages from 2021. Together, the shortages of
production inputs can have a significant negative impact on output and the recovery of the economy,
while at the same time exerting inflationary pressures. As a result, supply-side bottlenecks can cause
stagflation. There is a heightened risk of geopolitical recession in the global economy.
The pandemic disrupted global value chains. It highlighted Europe’s reliance on a limited number of
suppliers for specific products and raw materials. In view of the risks associated with international production, the question arises whether global value chains should become more flexible, diversifying their
supply base and/or backshoring certain activities. Debates have also been launched in Europe on how to
reduce reliance on international trading partners for certain strategically important products. A primary
policy objective in recovery plans (both in the EU and the US)12 is to build and strengthen the resilience of
supply chains.
Contrary to initial expectations, COVID-19 did not prove to be a one-off shock. A system can adapt
quickly, even in the event of a single, drastic shock. The initial “rebound optimism” of economic policies
were underpinned by this assumption. However, in the case of permanent shocks, such as a longerlasting pandemic, followed by a geopolitical (war) shock, the road to recovery is more difficult. The growing risk of stagflation, also linked to supply-side problems, poses a new challenge to the economic policies pursued so far.
In view of the above, some conclusions can be drawn concerning possible structural changes and
policy priorities. Above all, the need to create and increase resilience of supply chains comes to the fore
in the circumstances described. At the same time, the pandemic can act as a catalyst for longer-term
structural changes, notably the green and digital transformation.
Reallocation of resources towards dynamic sectors is essential. Supporting flexible structures to
promote reallocation can be a key economic policy priority in the recovery and the post-COVID-19 period.
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The objective of this study is to estimate asymmetries in the labor demand
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INTRODUCTION
Pakistan is the sixth-largest country in the world in terms of population and the 10 th largest in terms
of the labor force. The total labor force had increased from 59 million in 2005-06 to 61 million in 201718. This shows that approximately 1.2 million people join the labor force every year, which is significantly
higher than the backlog of the unemployed labor force. However, the capacity of the economy to create
jobs does not keep pace with the increase of the labor force. As a result, approximately 3.48 million
workers are unable to find work, thereby increasing the pool of unemployed individuals in the country.
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According to some estimates, Pakistan will require the creation of more than 1.3 million new jobs to accommodate the influx of new labor into the market. On the other hand, the appears to be a paradoxical
situation in the labor market of the country; according to Pakistan Labor Force Survey 2017-18, unemployment is significantly higher (20%) for more qualified individuals (graduates) than unskilled individuals
(5%). Unskilled labor and lower-skilled labor are in greater demand; the labor market appears to be
trapped in a low-skills trap, with employers settling for the kind of low skills rather than hiring the individuals with higher education level even though the large number of graduates as unemployed and looking
for job (NHDR, 2017). Although the government has enacted many programs aimed at creating new job
opportunities, they are not enough.
Labor demand structure is considered as one of the most fundamental policy concerns for any labor
market. It can have a significant impact on job creation. Traditional labor demand theories generally assume firms or entrepreneurs act rationally on markets with perfect competition and full information.
Within the framework of these assumptions, symmetrical behavior is presumed, which means that a rise
in wages should have quantitative long-run implications that are precisely the same in absolute terms as
a fall in wages of the same amount (Hamermesh, 1993).
However, the research in behavioral economics is altering the conventional understanding of how
people choose and respond and some of our conclusions concerning the policy design (Thaler and Sunstein 2008; Congdon et al., 2011; Rabin 1998). Behavioral economics emphasizes empirical findings of
human behavior that partially contradict the standard economic assumptions. The main empirical findings of behavioral economics suggest that people can commit systematic mistakes or be deterred by
complexity, that they procrastinate, and have atypical preferences and beliefs (DellaVigna, 2009). To the
level that these behavioral tendencies manifest themselves in labor market contexts, and they may alter
our awareness of both the challenges and the opportunities that policy design must address and the design tools that policymakers have at their disposal.
In the context of labor demand analysis, behavioral economics suggests that the firm's behaviors are
not strictly rational, and as a result, certain asymmetry may arise in demand for labor with heterogeneous
skills. In recent studies, A. Köllling (2018, 2020) incorporated the concepts of loss aversion and endowment effects to determine an asymmetric relationship between own and cross-wage elasticities with labor
demand in Germany. The study Identified loss aversion and skill shortage as a possible reason why the
establishments respond asymmetrically to own and cross-wage elasticities for the labor force having different skills levels.
Given the current labor market condition in Pakistan, this paper will attempt to investigate whether
the behavioral economic concepts can help explain the existing labor demand structure and low employment generation across different industrial sectors in Pakistan. This is accomplished by estimating the
own and cross-wage elasticities of labor demand across major industrial sectors of the country. This
study will specifically address risk aversion or loss aversion, as well as the endowment effect. Risk Aversion is defined as the general preference for safety (certainty versus uncertainty) and the possibility of
incurring losses. Risk-averse investors will choose the lower-risk investment when presented with the
option of choosing between two investments with the same expected return.
On the other hand, loss aversion is defined as an agent's strong aversion to losses (Kahneman &
Tversky, 1979). As a result, businesses may take more risks to avoid losses. This could imply that businesses are more willing to reduce employment when losses occur, for example, due to higher wage costs.
The endowment effect is a term used to describe how ownership affects a good's value. For example,
when people own an item, they place a higher value on them than if they don't (Thaler, 1980). Even if
firms or establishments do not "own" labor in the property sense, employers may be less willing to exchange existing labor with other workers since they put a high value on their existing workers. This could
be thought of as an endowment effect. If that assumption is correct, this could explain why labor demand
exhibits asymmetrical cross-wage elasticities.
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1. EMPIRICAL MODEL
The analytical model used in this paper is grounded on the translog cost function (Berndt and
Khaled, 1979) and is based on labor demand equations (Hamermesh, 1993 and Kölling, 2012, 2018,
2020). To begin, the following structure is assumed:
C = C (Wi, r, y) .... (1)
The translog cost function deduced from equation (1) by (Hamermesh 1993) is as follows:
. (2)
Where cij, di, a0, ai, and b are parameters. C denotes the cost, r represents the cost of capital, wi indicates the wages for various skill levels, and Y denotes the sectoral output. All variables are in log form.
By applying Shephard's lemma to labor input and taking into account the ratio of labor costs gives
the following equation:
…. (3)
Where si Denotes the wage share of labor costs for each skill level obtained as: (w iLi = Yip), since we
aim to estimate labor demand equations for three skill levels thus, final estimations are based on a system of seemingly unrelated regressions (SUR) type model where all three equations are estimated simultaneously.
The dependent variable (wage share of total costs) in equation three ranges between 0 and 1 in the
various industrial sector. To estimate such models, Wooldridge (2010) presented a fractional panel probit
estimate method, in which the non-linear nature of the variable is used within a probit model, as opposed
to the traditional method of probit estimation. Therefore, this study incorporates the frication panel probit
model for analyses.
To estimate "average partial effects" (APEs), the standard normal cumulative distribution function for
a set of the explanatory variable (X) is assumed, and I (group size) is omitted because it is not required:
…........................ (4)
Where ci denotes unobserved establishment effects and denotes the directions of the partial effects due
to the monotonicity of the function.
…............. (5)
Calculating the APE in (11) is impractical due to the time-constant nature and correlation with explanatory variables. The partial (marginal) effects are obtained by computing the derivatives of:
….. (6)
This paper focused on labor demand elasticities, not calculating APE. Hence own-wage, cross, and
output elasticity are derived from the APE's by using the expected mean of the following (Kölling, 2012):

…........... (7)

…................. (8)

…...... (9)
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The average partial effect (APE) was determined using previously calculated coefficients obtained in
equation (3). The elasticity of own-wage, cross-wage, and output is derived from APE by employing equations (7), (8), and (9).

3. DATA DESCRIPTION
The data is obtained from the three waves of Pakistan labor force survey for the period 2013-2018,
which among other labor force characteristics, also provides detailed information about contract type,
nature of employment, enterprise size, enterprise ownership, and other labor market characteristics. This
study intends to estimate the own and cross-wage elasticates for low, high, and medium-skilled employees working under different contracts using the data pooled across 11 major industrial sectors in Pakistan. As in (Kölling 2020), to categorize the labor force under three skill groups, the individuals with a
lower secondary, secondary, or upper secondary level of education but no Technical/Vocational Training
are categorized as low-skilled workers. The individuals with technical/vocational training and a lower secondary, secondary, or upper secondary level of education are classified as medium-skilled workers. The
individuals having a university degree are categorized as high-skilled workers.
The main explanatory variables from the theoretical model are the logs of wages and costs of capital.
There is, as always, concern about the accuracy of the capital cost measure (Griffin, 1992). There is a
slight variation in measuring capital prices in different papers. For example, a few of which are mentioned. The cost of capital to a firm is equal to the rate of return on capital in Griffin (1992, 1996). The
user cost of capital, according to Jorgenson (1986), is another variable. D. Draper and A. Manders have
derived the cost of capital from value-added, the costs of other inputs, and the stock of capital. Capital
price is assumed to equal the price of acquiring new capital (Haouas and Yagoubi, 2004) and the book
value of capital stocks (Hasan et al., 2007). In Kölling (2012 and 2020), the yearly mean of the 12-month
rate at which euro interbank term deposits within the Eurozone is used as an instrument for capital costs.
Following Kölling (2012), the yearly mean of the 12-month interbank term deposits is used as a proxy
for capital costs. Furthermore, based on the existing literature, several covariates are included in the
model. Sector-wise gross value added is included in the model to determine the elasticity of sectoral output on labor demand with different skill levels. Several studies have identified firm size as an important
factor affecting labor demand (Kölling, 2012; Shalmani et al., 2019). Even though The Labor force survey
does not provide information about firm size, but it does provide information about the enterprise size;
thus, this study has also incorporated the dummy variable for enterprise-size in the model. Three different variables for a share of labor cost (calculated as: si = wiLi/Yi) are used as the dependent variables.
Therefore, we end up with three regression equations for three different wage shares. We used a system
of seemingly unrelated regressions (SUR) to estimate the regression equations.

4. RESULTS AND INTERPRETATIONS
Table 1 presents the results of the fractional probit model. the parameters of own wages are statistically significant for all skill levels, with expected sizes ranging from zero to one. The estimates show that
the own-wage elasticity for high-skilled workers is the lowest in absolute values. Although the effect on
labor demand is small, however, as A. Lichter et al. (2015) observed in their meta-analysis, these parameters present a wide range of outcomes and are not unique. The cross-wage variable of medium-skilled
workers is significant in demand for high-skilled workers. This could corroborate the notion of an endowment effect, as higher remuneration for medium-skilled workers raises labor demand for high-skilled
workers, which is also in line with (Kölling 2020).
The capital price parameter is positive and significant, indicating a substitutional relationship between labor cost and capital for all skill levels. The estimates also show types of the contract shows the
ratio of the labor force with no contract has a negative impact on labor cost in the equation of low skilled
workers. All type of contracts appears to affect the labor cost for high-skilled labor positively. The percentage of females shows a negative impact on labor cost irrespective of the skill level.
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Additionally, Table 2 includes estimates that account for differences in employers' behavior when
wages increase or decrease. To do this, interaction variables were incorporated into the regressions by
multiplying the wage variable by a dummy variable indicating an increase in earnings. As indicated by A.
Kölling (2018) noted that symmetrical wage elasticities would lead to a rise in labor demand of similar
size due to an increase of wages in absolute terms as a decrease of wages of the same size. The estimates of interaction variables show some additional insights, only significant parameters of interaction
variables are of low-skilled labor, while the effect of a wage increase is insignificant for medium-skilled
and high-skilled workers. This could be the sign of risk aversion in the firms as the entities react very cautiously to increase wages and are unwilling to take risks because of possible unknown labor characteristics.
Table 1. Estimations of Labor Demand with a Fractional Panel Probit Model
Log. of wages for low
skilled per capita
Log. of wages for medium
skilled per capita
Log. of wages for high
skilled per capita
Interaction variable
Δ log. wages of low-skilled
workers (increasing wages
for low-skilled)
Interaction variable: Δ log.
wages of med.-skilled
workers (increasing
wages for med.-skilled)
Interaction variable: Δ log.
wages of high-skilled
workers (increasing
wages for high-skilled)
Log. of value added
pensionable
contract
NO contract
11-49 workers
50-99 workers
> 100 workers
% of female employees
Cost of Capital

Low skilled
-.0116188
.010919*
.0184839
.0172546
-.005232
.0099191

Middle skilled
.001146
.0081895
.0115694
.0079997*
.0201718
.0102489*

High Skilled
-.009785
.0064522
.0145995
.0117857*
.0102326
.0066198*

.1055342
.1077832*

.0641715
.1032304

.0540366
.1084549

.0802341
.0915694

.0630089
.0921923

.0484514
.0940408

.1160365
.1429737

.0844845
.1304558

.0724877
.1330857

-.2919834
-.2601079
.1613767*
.1665733*
Dummy for contract type
.3204931
.2367885
.1667501*
.2960184
.158129
-.1235194
.1488507 *
.1556621
-.031361
-.2211971
.1223158*
.1934113
Dummy for enterprise size*
.337684
.2663367
.0757612*
.1440493*
.4614984
.2967891
.162458*
.1880514*
.4427817
.283360
.1911083*
.155606*

-.2529828
.1695065*

1.16623
.624225*
2.264808
7.476428*

-.123831
1.29341*
6.93469
3.86972*

.4141334
.2918082*
-.0974833
.0994623*
.1543033
.1346568*
.0656021
.0514451*
.2179861
.0946015*
.082278
.055943*
-1.79104
1.59358*
1.76610
8.26432*

Note: reported std. Errors are Robust and clustered across industrial sectors.
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In the next step, elasticities are derived from the APEs, which are presented in Table 2. The calculations confirm the results of the previous estimations. Elasticities for estimated wage parameters are
shown in Table 2. A positive coefficient indicates a substitutional relationship between the corresponding
factors, e.g., an increase (decrease) in one factor's cost relative to that of the other will cause a decrease
(increase) in the relative quantity of the latter. A negative sign of coefficient represents a complementary
relationship between the corresponding factors.
The calculated own-wage elasticities have the expected sign; however, the estimated elasticity appears to be very low. This is in line with (Lichter et al., 2015), who indicated several reasons for heterogeneous wage elasticity. Estimates also show a relative difference in the own wage elasticities for different skill levels. The lowest own wage elasticity exists for low-skilled workers, while the highest own wage
elasticity exists for highly skilled workers. This result is justifiable since unemployment is highest among
the highly educated works in the country. The finding is also in line with (Nazier 2019), while the country's
employment statistics also support these findings. The cross-wage elasticity of medium-skilled workers
exhibits a significant effect on the demand for high-skilled workers. The negative parameter indicates a
complementarity relationship in labor demand of medium and high skilled workers. The cross-wage elasticity of high-skilled workers also exhibits a complementary effect on the demand for medium-skilled
works; however, the effect is relatively small. This extends support to the idea of an "endowment effect"
in employing medium-skilled and highly skilled workers.
Table 2. Own and Cross Elasticities of Labor Demand
Log. of wages for low
skilled per capita
Log. of wages for medium
skilled per capita
Log. of wages for high
skilled per capita

Low skilled

Middle skilled

High Skilled

-.018363*

.0000365

-.0014095

.000365

-.040452*

.037065*

.0045398

-.064212*

-.036069*

Note: only Own and cross-wage elasticities are reported here.

CONCLUSION
Employment generation is one of the critical issues faced by the labor maker of Pakistan,
and despite several efforts from the government, the economic sectors are not generating
enough employment opportunities to observe the new entrants in the labor market. This study
investigates whether the low employment generation in the Pakistani labor market can be explained by incorporating behavioral economic concepts such as endowment effect, loss aversion,
or risk aversion. In doing so, we have applied a fractional Probit model that includes the unobserved heterogeneity. The equations were estimated with a SUR model. The regressions' outcome indicates that the country's low labor demand can be explained according to the behavioral
economics concepts. Estimated models confirm the hypothesis that behavior asymmetries impact labor demand structure and the presence of labor market asymmetries. It can be concluded
that the industrial sectors show risk-averse behavior to avoid uncertainties related to unknown
characteristics of the labor force that leads to low employment generation in the economy. The
possible reasons that explain the existing asymmetric labor demand for different skill levels; include (1) possible skill labor shortage that significantly reduces the number of potential hiring's
especially in the case of medium and high skilled workers, and (2) behavioral explanations such
as endowment effect, especially in case of high skilled workers.
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The study was based on the development of production functions that characterize the activities of agricultural enterprises in the regions of Russia.
Official statistical information on 65 regions of Russia for 2017 and 2018
was used. The conducted research made it possible to identify factors (investments in fixed assets and wages of employees) that affect the volume
of production in the agricultural sector in the regions of Russia and suggest
using two-factor production functions of high quality to describe this influence. It is proved that the economy of the country's regions has not reached
saturation with agricultural products and there are significant reserves for
further development of this sector. The developed production functions are
effective management tools that allow assessing the level of use of financial
and labor resources. The acquired new knowledge and tools for assessing
the activities of agriculture in the Russian regions are of scientific and practical importance. They can be used in research of the agricultural sector of
the economy, monitoring of production volumes, in determining the needs
for resources necessary for the development of agriculture, substantiating
plans and programs for its development.
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INTRODUCTION
To date, agriculture in Russia has received significant development. Currently, it is among the top
four countries that have the largest areas of arable land. According to some estimates, about 9% of the
world's farmland is located in Russia (Petrikov, 2020). The solution of managerial tasks in the Russian
economy requires an understanding of the factors that affect the volume of agricultural production. In
Russia, there is currently an urgent need for accelerated development of agriculture. The efficiency of
agricultural production, as one of the directions of increasing the productivity and competitiveness of this
branch of the economy, is directly related to the use of resources, with the degree of their involvement in
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the production process. To a large extent, efficiency depends on the quantitative and qualitative ratio of
resources among themselves, on their balance. Determining the cost structure that ensures an increase
in output per unit of resource becomes an urgent task of the management system. Therefore, in recent
years, one of the most pressing problems is to determine the growth reserves of this sector of the economy in each region of Russia. The justification of these reserves, as well as the resources necessary for
the effective functioning of agriculture, can be based on such economic and mathematical models as
production functions.
The purpose of our research was to develop economic and mathematical models to assess the impact of indicators characterizing the use of resources on agricultural production in the regions of Russia.
Our study responds to the calls for taking into account the regional characteristics of agricultural production, formulated in publications (Margono and Sharma, 2004; Zhang Dengjun et al., 2017).
Our article makes a certain contribution to the knowledge about the regional peculiarities of the development of agriculture in Russia. The theoretical contribution is related to the methodology proposed
by the authors, which makes it possible to assess the dependence of agricultural production volumes on
factors such as investments in fixed assets and wages of employees based on the development of economic and mathematical models representing production functions. Based on empirical data in the
course of the study, new knowledge was obtained about the impact of each factor on the volume of agriculture production. In addition, regions were identified in which high and low values of resource efficiency
were noted.

1. LITERATURE REVIEW
Scientific research conducted in the twenty-first century has shown the possibility of applying production functions in the economic analysis of the activities of enterprises and entrepreneurs that operate in
the agricultural sector. Production functions are economic and mathematical models of production processes and quantitatively express a stable natural relationship between factors describing capital and
labor costs (Sobieraj and Metelski, 2021) and an indicator characterizing the volume of agricultural production (Parlńska and Dareev, 2011; Ahmetov et al., 2019; Petrick and Kloss, 2018). Most scientific
publications considered data for a number of years (the so-called time series). For example, in the article
(Ghoshal and Goswami, 2017), according to the agricultural sector of India, the efficiency of farms was
evaluated using the Cobb-Douglas production function. When constructing this function, data for the
period from 2005 to 2014 were analyzed. Modeling of agricultural production in China was described in
the article (Binghun and Zhou, 2021). While data were analyzed in 12 prefectures during the period from
2009 to 2019. In contrast to the above articles, the study (Kea et al., 2016) developed models using
spatial data for 25 provinces of Cambodia. Four models were built corresponding to the information for
each of the four years from 2012 to 2015.
Capital and labor costs were used as factors influencing agricultural production volumes in most
previously performed scientific studies (Czyzewski and Majchrzak, 2017; Prager et al., 2015; Nowak et
al., 2015; Rezitis and Kalantzi, 2016).
A certain place in scientific publications on the problem of the development of production functions
of the agricultural sector is occupied by studies in Russia and its regions. Table 1 shows an analysis of
the agricultural sector's production volumes using examples from Russian studies.
The data shown in table 1 show that in most cases the objects of research are agricultural sectors in
specific regions (five cases). The other three publications discuss production functions for Russia as a
whole. The initial data in seven studies were time series, only one publication used spatial data for one
year. In most studies (seven cases), the number of employees was used as labor costs. In two publications, the values of working time costs were considered. Data on fixed assets of agricultural enterprises
were used as capital factors in six publications. In two cases, the costs of production assets were considered, and in one case, the costs of purchasing products from the machine-tool, fuel and chemical
sectors. Thus, previous Russian scientific publications did not pay sufficient attention to the comprehensive assessment of regional characteristics of agricultural production in Russia.
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Table 1. Characteristics of Russian studies
Authors
1

Factor of capital
2

Factor of labor
3

Shestakov and Yakovlev
(2020)

capital expenditures

labor costs

Tolmachev (2011)

indices of the physical
volume of fixed assets

index of total
working time
expenditures

Potapov (2020)

costs of mechanical
engineering products,
fuel and energy resources, chemical
products

-

gross agricultural output in
Russia in 2011-2015

Naumov (2017)

fixed capital

number of employees

production volumes in agriculture in the Chelyabinsk
region for 2005-2015

cost of fixed assets

number of people employed in
agriculture per
100 hectares of
acreage

three groups of regions of
Russia, data for 2017

Zyukin and Zhilin (2014)

production funds

value of labor
costs

Zhilyaskova (2008)

fixed assets

number of employees

Germanova and Rudaya
(2017)

fixed assets

number of employed workers

Kutenkov (2020)

Research object
4
agricultural production volumes for 2005-2018 in Russia as a whole
indices of the physical volume of agricultural products
in Russia for 1996-2008

volume of production of the
agricultural complement of
the Kursk region for 2000 2011
agricultural production volumes in the Rostov region for
the period 2004-2006
Production volumes in agriculture of the Krasnodar
Territory for 2000-2014

Source: Compiled by the authors.

2. METHODOLOGY
Agricultural complexes located in the regions of Russia were considered as the object of the study.
The use of initial data for several years (time series) is complicated by the fact that inflationary processes that have taken place should be taken into account. In addition, it is necessary to proceed from
the assumption that the conditions of functioning of the object under consideration for a certain period of
time will be identical or, at least, undergo few changes, which in practice is not always fulfilled. Time series are often limited in length, especially since due to crisis phenomena in the economy, the dynamics of
changes in indicators experiences significant fluctuations. The influence of these trends is especially
great when evaluating functions in which there are restrictions on the sum of exponents with factors, i.e.
with a constant return on scale. When using the values of fixed assets as a factor describing capital expenditures, the main problem is the reliability of information regarding the share of fixed assets actually
used in production processes of the economic system under consideration. The assumption of the full
use of fixed assets does not always correspond to their actual utilization. The situation is similar with the
second factor. The number of people directly employed in production processes does not always coincide
with the actual labor costs, since workers are often not employed all day. This leads to erroneous indicators when assessing labor factors.
The number of factors, in accordance with the recommendation of Granberg (1988), should be
small, since in this case the necessary calculations and interpretation of the results are simplified. Taking into account the analysis, we consider investments in fixed assets and wages of employees as factors
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of production functions. Correlation analysis has shown that these factors have the greatest impact on
the volume of agricultural production in the regions. At the same time, there is no mutual connection
(collinearity) between them. It should be noted that the flow of investments provides more acceptable
results compared to such a factor as fixed assets. This conclusion was made in the works of Bessonov
and Tsukhlo (2002), Gavrilenkov (2000) based on the incomplete use of fixed assets in agricultural production. Wages of workers employed in agriculture is a complex indicator that takes into account not only
labor costs for production, but also the characteristics of a particular region (price level, employment and
other socio-economic aspects). In addition, the use of workers' wages as a factor ensures the same dimensionality of all indicators of production functions, which, as shown in the article (Felipe and
McCombie, 2012), ensures high quality of construction of the corresponding models.
In our study, spatial data were used to characterize the factors under consideration and the resulting
indicators for agricultural sectors in the regions of Russia. It should be noted that spatial data allows you
to get away from the problems that are characteristic of time series (Tulegenova et al., 2021). The advantages of using spatial data in the evaluation of production functions are described in detail in the
work (Charoenrat and Harvie, 2013).
Our study included the following stages:
 Collection and processing of initial statistical data. Formation of arrays of information based on
data characterizing the activities of enterprises and entrepreneurs in the agricultural sector of 65
regions of Russia. These arrays describe the values of production volumes, investments and
wages.
 Linearization of the data obtained at the first stage, which characterize the independent factors
and resulting variables for agricultural production in the regions.
 Development of production functions using the least squares method.
 Evaluation of the quality of functions using correlation and determination coefficients, FisherSnedekor and Student tests, as well as the corresponding significance levels.
 Checking the developed functions for the presence of autocorrelation, heteroscedasticity and
multicollinearity, as well as determining whether the distributions of residuals for each of the regressions are functions of the normal distribution.
 Consideration of theoretical and practical results arising from the analysis of the developed production functions and the possibilities of their use.
The study used data from the Federal State Statistics Service on agricultural Activity in the regions of
Russia for 2017 and 2018 (Federal State Statistics Service, 2021). The work is based on information on
65 regions of Russia in which agricultural production has received the greatest development.
In our study, three hypotheses were tested:
 the first hypothesis is that production functions can be used to model the production volumes of
the agricultural sector in the regions;
 the second hypothesis is that production functions demonstrate the presence of stable dependence of agricultural production volumes on factors such as investments in fixed assets and wages;
 the third hypothesis is that wages have a greater impact on production volumes than investments
in fixed assets.
In the course of the study, two production functions were developed, reflecting the dependence of
agricultural production volumes on investments in fixed assets and wages of employees by regions of
Russia. The functions constructed by the authors have a specification similar to the well-known CobbDouglas functions. The parameters of production functions were determined using the regression analysis methodology (Pindyck and Rubinfeld, 2013). The first function describes the activity of sets of all enterprises and entrepreneurs that are located in each of the 65 regions under consideration for 2017,
and the second function - according to data for 2018.
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3. RESEARCH RESULTS
In the course of the computational experiment, two production functions were developed that reflect
the dependence of agricultural production volumes on investments in fixed assets and wages of workers
in Russian regions. The formulas and tables given in the article are developed by the authors.
The first production function reflects the dependence of the production volume agricultural industry
in 2017:

y1 ( x1 , x2 )  21.409  x10.224  x20.473 ,

y1 - the turnover of all enterprises and entrepreneurs in the agriculture sector

(1)

located in a certain region

of Russia per year, billion rubles;

x1 - the investments in the fixed assets of all regional enterprises and entrepreneurs in the agriculture
sector per year, billion rubles;
x 2 - agricultural industry employees’ wages in the region per year, billion rubles.
The second production function reflects the dependence of the production volume agricultural industry in 2018:

y2 ( x3 , x4 )  19.407  x30.250  x40.446 ,

(2)

y2 - the turnover of all enterprises and entrepreneurs in the agriculture sector located in a certain region of Russia per year, billion rubles;
x3 - the investments in the fixed assets of all regional enterprises and entrepreneurs in the agriculture

sector per year, billion rubles;
x4 - agricultural industry employees’ wages in the region per year, billion rubles.

Table 2 shows the analysis of the function’s quality. It presents the calculated values of the correlation and determination coefficients, Fisher-Snedecor and Student’s tests (column 2), as well as the significance of the Fisher-Snedecor test and p-values for Student’s test (column 3).
Table 2. Values of calculated statistics
Characteristics
1
Determination coefficient
Correlation coefficient
Standard error
Calculated value of the Fisher-Snedecor
test
Calculated value of the Student’s test for
y-intersection
Calculated value of the Student’s test for

x1 and x3

Calculated Values
Function (1)
Function (2)
2
3
0.792
0.804
0.890
0.897

Significance Level
4
-

0.401

0.389

-

117.995

127.115

less than 0.01

36.971

28.950

less than 0.01

3.750

4.453

less than 0.01

6.211

5.681

less than 0.01

Calculated value of the Student’s test
for

x2 and x

4
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The correlation coefficients are almost 0.9 and close to 1 in both functions. Regression models are
known to be of high quality when the coefficient of determination near 0.8; for both functions for both
functions this requirement is met. The coefficient of determination characterizes the proportion of dispersion, which is caused by the influence of the considered factors. The difference between 1 and this
coefficient describes the influence of factors that are not included in the regression equation. Thus, the
effect of variables not included in the regressions under consideration is about 20 percent. The calculated statistic values (118 and 127) are higher than the table value of the Fisher-Snedecor test, which is
3.98 at a significance level of 0.05. For both functions, all calculated Student test values for the coefficient and the exponents are in the range from 3.7 to 36.9; in absolute value they exceed the table
amount, which is 1.99 at a significance level of 0.05.
Results presented in Table 2 allow us to conclude that there is a high quality correlation between the
resulting values and the two factors of the functions (1) and (2). All levels of significance given in column
3 of Table 2 have values less than 0.01. Therefore, the coefficients of the developed functions and the
degree values in these functions are statistically significant with the precision of 99 percent. Functions
(1) and (2) were checked using the Durbin-Watson test, which showed the absence of autocorrelation;
the Breusch–Pagan test indicated the absence of heteroscedasticity. Collinearity does not exist, which is
proved by the criterion of the inflation dispersion factors (VIF).
In the process of the source data approximation using the least squares method, residues are obtained, showing deviations of the calculated values from the source data. Checking the distribution of
these residues by production functions is carried out based on the histograms assessment, normal distribution functions and tests of normality for these functions. Residue histogram charts are characterized
by the maximum heights of the constructed rectangles in the middle of the histogram and the minimum
heights of the rectangles located on the right and left sides of the histogram (so-called “tails”). Histograms are symmetric in relation to the middle. They demonstrate that residues are concentrated around
zero. The same conclusion can be made after conducting the analysis of the density functions of the
normal distribution (3) and (4), which have average values close to zero.
When developing the residue distribution function, the methodology given in the articles (Pinkovetskaia et al., 2019; Pinkovetskaia et al., 2020) was used. The distribution function of residuals corresponding to the production function (1) is shown below:

y 3 ( x5 ) 

6.512
0.102  2

 ( x5  0.002) 2
 e 20.1020.102 .

(3)

The test shows the high quality of the function (3) and confirms the normality of the distribution described by this function. These conclusions are made after a check using three tests:
 the calculated value of 0.97 according to the Shapiro-Wilk test is greater than the tabular one 0.93;
 the calculated value of 1.88 for the Pearson test is less than the tabular one - 9.49;
 the calculated value of 0.05 by Kolmogorov-Smirnov test is less than the tabular one - 0.15.
The distribution function of residuals corresponding to the production function (2) is shown below:

y4 ( x6 ) 

5.571
0.099 2

 ( x6  0.003)2
 e 2  0.099  0.099 .

(4)

The test shows the high quality of the function (4) and confirms the normal distribution, described by
this function. These conclusions are made after a check using three tests:
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 the calculated value of 0.98 according to the Shapiro-Wilk test is greater than the tabular one 0.93;
 the calculated value of 1.85 in the Pearson test is less than the tabular one - 9.49;
 the estimated value of 0.03 by Kolmogorov-Smirnov test is less than the tabular one - 0.15.
The data obtained allow us to make a general conclusion that the developed functions (1) and (2)
fully meet the econometric requirements and, therefore, can be used to describe the dependencies of
agricultural production volumes in the regions on investment and workers' wages. Consequently, the first
hypothesis was confirmed.

4. DISCUSSION
The developed production functions (1) - (2) prove the influence of wages and investments in fixed
assets on the volume of production of enterprises and entrepreneurs belonging to the agricultural sector
of the economy of the regions of Russia. It should be noted that in both functions there are small differences in the values of both coefficients and degrees. Thus, it can be concluded that the developed functions show the existence of established stable dependencies of agricultural production volumes in the
regions on the factors under consideration for the period from 2017 to 2018. Thus, the second hypothesis was confirmed.
The values of degrees for both factors in the functions are positive, therefore it can be stated that
the stimulation of agricultural production in the regions can be provided by an increase in the costs of
wages of workers and an increase in investments in fixed assets. The production functions for all the
considered values of the factors do not reach their maximum. This is confirmed by the fact that the values of the maximum return on both factors for all functions are positive on the considered ranges of
changes in the values of the factors. Thus, it can be concluded that the economy of the Russian regions
has not reached saturation with agricultural products. In all regions there are significant reserves for the
further development of enterprises in this sector of the economy, including on the basis of increasing the
number of enterprises and the number of employees in them.
The factor of wages of employees in all production functions affects turnover to a greater extent than
the factor of investments in fixed assets. This follows from the comparison of the values of the degrees
with the factors, so in the first function 0.473 is greater than 0.224, and in the second function 0.446 is
greater than 0.250. Therefore, the third hypothesis has been confirmed. A comparison of the returns on
scale according to data for 2017 and 2018 shows that the values of this indicator (equal to the sum of
the values of the degrees in the functions) are almost the same and amount to 0.697 (function 1) and
0.696 (function 2). This suggests that with a simultaneous increase in both factors, the growth in agricultural production over the years under review was almost the same. The return on scale in agriculture over
the years under review was less than 1. This is due to the relatively small number of people employed in
every agricultural enterprise, which leads to a combination of the functions performed. According to the
authors of the study (International Labor Conference, 2015), this leads to a relatively low level of personnel training, a decrease in labor productivity and, as a result, low resource efficiency in such enterprises.
To increase agricultural production in the Russian regions, it is advisable to ensure the simultaneous
growth of both factors, that is, wages and investments in fixed assets. It should be noted that for regions
with an excess of able-bodied population in rural areas, the main direction of agricultural production development is associated with attracting new workers, including the creation of family businesses. In regions where there are not enough potential workers, the main direction of increasing agricultural production is associated with increased investment in fixed assets. The cross-derivatives of the production functions for each of the two factors are positive for all values of the range of changing factors, so increasing
one factor improves the conditions for using the other factor. Thus, the increase in wages of employees
increases the return on investment in fixed assets. Conversely, an increase in investments in fixed assets
increases the level of use of employees' wages. The second derivatives of all isoquants are positive. The
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level of convexity decreases with an increase in the volume of production, which indicates an increase in
the elasticity of replacement factors: with the growth of agricultural production, the possibility of replacing one factor with another increases.
The use of production functions is possible when solving such an important task as ranking regions
by resource efficiency, namely investments in fixed assets and wages of employees. In addition, production functions can be used to compare the actual volume of production of agricultural sector enterprises
in the region and the amount of agricultural production in the same region, projected on the basis of the
production function. In our opinion, a relatively large positive value of this value (that is, the excess of the
actual turnover over the estimated one) indicates a good use of available resources in the region. And
accordingly, a large negative value of this value allows us to conclude that there are problems with the
functioning of enterprises specialized in agriculture in the relevant region.
A comparative analysis of the actual values of production volumes and the data predicted on the basis of the production function (1) showed a high level of resource efficiency in 2017 in the following regions: Volgograd region (11.4%), republic of Bashkortostan (11.5%), Chelyabinsk region (12.1%), republic
of Tatarstan (13.1%), Kurgan region (13.3%), Samara region (13.5%), Karachay-Cherkess republic
(14.4%), Ulyanovsk region (14.6%), Rostov region (14.8%), Saratov region (17.6%), republic of Kalmykia
(29.4%). The deviations of the actual values from the predicted values are indicated in parentheses. The
low level of use of the considered factors of production was in such regions as Khabarovsk territory (28.8%), Vologda region (-19.6%), Kaluga region (-12.9%), Kirov region (-12.6%), Smolensk region (12.5%), Tver region (-11.9%), Tomsk region (-11.8%), Kaliningrad region (-10.6%), Yaroslavl region (10.3%).
A comparative analysis of the actual values of production volumes and the data predicted on the basis of the production function (2) showed a high level of resource efficiency in 2018 in the following regions: Tambov region (10.5%), Krasnodar territory (10.9%), Belgorod region (11.2%), republic of Bashkortostan (12.3%), republic of Tatarstan (12.6%), Rostov region (12.8%), Saratov region (14.8%), Samara
region (14.9%), republic of Ingushetia (19.6%), Karachay-Circassian republic (21.8%), republic of Kalmykia (22.9%). The low level of use of the considered factors of production was in such regions as Khabarovsk territory (-22.1%), Vologda region (-19.6%), Primorsky territory (-15.9%), Smolensk region (-15.1%),
Kirov region (-13.5%), Kaliningrad region (-12.7%), Yaroslavl region (-12.2%), Kaluga region (-12.0%),
Kostroma region (-11.0%), Vladimir region (-10.4%). The above lists showed that most of the regions in
2018 retained their characteristics shown in 2017.

CONCLUSION
The conducted research has a certain scientific and practical significance.
The scientific significance of the study is as follows:
 methodological aspects of the evaluation of functions describing the volume of agricultural production in the regions of Russia are considered. It is proposed to use fixed assets investments as
a capital factor and employees' wages as a labor factor. At the same time, spatial data (by region) is used for one year;
 in the course of the research, two two-factor production functions similar to the Cobb-Douglas
functions were developed. These functions describe the dependence of production volumes in
the agricultural sectors of each of the regions on the factors under consideration. Using a number of tests, the high quality of both developed production functions and their good approximation of the empirical data were confirmed;
 production functions have proved that there are significant reserves for the further development
of agricultural sectors of the economy in all discussing Russian regions;
 an increase in one of the factors of the production function improves the conditions for using the
other factor. With the growth of agricultural production in the regions, the possibility of replacing
one factor with another increases;
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 the factor of wages of employees in all production functions affects production volumes to a
greater extent than the factor of investments in fixed assets;
 using the production functions, the regions of the country with high and low levels of efficiency
in the use of available resources were identified.
The developed production functions are effective management tools that allow assessing the level of
use of financial and labor resources in agriculture in specific regions of Russia. The results of the work
can be in demand in the current activities of state, municipal and public organizations related to the regulation and support of agriculture, including when adjusting their actions based on scientific data.
The practical significance of the work lies in the possibility of using the results obtained to justify resources and monitor the level of efficiency of agriculture. The results of the study can be used by state
and regional authorities to monitor the effectiveness of investments in fixed assets and wages, i.e. to
assess how well these resources are used. In addition, the functions allow you to identify an imbalance in
the values of factors for each of the regions. The functions can be used in the justification of programs to
increase investments in fixed assets and wages, the formation of plans and programs for the further
development of agriculture.
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The changes taking place at the present stage require adequate changes in
the assessment of the sustainable development of small business, allowing
to reduce risks and ensure a sufficient level of financial stability of companies, which determines the relevance of the issues under consideration. The
aim of the study is to identify methods for ensuring sustainable development of entrepreneurship, which will qualitatively model the processes of
making financial decisions under conditions of uncertainty. The study forms
a logical structure for sustainable development of entrepreneurship, which
establishes a certain set of rules for the strategy to achieve the goal of the
system. In the presence of uncertainty, there is a risk of ineffective management, in which the planned goals are not achieved. These questions can
be solved based on the fuzzy logic model. A model of fuzzy sets for sustainable development of entrepreneurship is proposed, with the help of which a
business entity can model variations in the development of entrepreneurial
initiative, identify strengths and weaknesses and compare alternative options for doing business. The stages of implementation of the proposed
fuzzy logic model are described in detail. The options for identifying the
current state of the company with the interpretation of the conditions for
diagnosing the financial state of the company are considered. Studies have
shown the possibility of effective use of the principles of fuzzy logic and
modeling in solving problems of developing entrepreneurial potential and
making management decisions in conditions of uncertainty.
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INTRODUCTION
Ensuring timely management of the digital transformation process requires the development of flexible methods for managing the functioning of the company, which will eliminate the negative trends associated with the influence of the cross-industrial paradigm. Most of the firms in each country are small and
medium-sized companies whose sustainable development depends on many factors. Any changes and
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transformations in the business are associated with a high degree of risk, which affects the financial stability of the company. In turn, the sustainability of small and medium-sized companies acts as an important resource in maintaining the sustainable development of the country's economy (Sinkovics et al.,
2021, Morozko, et al., 2020c; Wach, 2020). A holistic approach to methods for determining the sustainability of companies allows you to obtain an objective assessment of the efficiency of the functioning and
development of companies (Cantele and Zardini, 2018, Moldavska and Welo, 2019).
Sustainable development of small businesses depends on the ability to innovate, while the influence
of systematic factors becomes dominant, the degree of uncertainty increases, which together leads to the
complexity of managing the risks arising from making financial decisions (Chang and Cheng, 2019;
Suttipun and Arwae, 2020; Stanek-Kowalczyk, 2021). Based on the flexibility of financial management
processes, it becomes possible to minimize the risks associated with the digital transformation of small
businesses (Morozko et al., 2020a).
With the digital transformation of any company, there are issues of reducing the risks associated with
the type of business. Analysis of the development of entrepreneurship using fuzzy logic allows you to take
into account the distinctive characteristics of the activities of each company. A number of scientists
(Ladeira et al., 2019) propose to develop a fuzzy cognitive map to identify and analyze the determinants of
digital entrepreneurship. In conditions of fierce competition and incomplete information, dynamic monitoring of the business environment is carried out, an algorithm for making management decisions to reduce
risks is used. The parameters of sustainable development of small businesses in the context of digital
transformation can be substantiated by the methods of fuzzy logic theory, which corresponds to rapidly
changing situations.
The use of approaches to assessing the development of companies based on fuzzy sets allows one to
take into account the flexibility of financial decisions (Okwu and Nwachukwu, 2019, Ramos et al., 2019,
Naeem et al., 2020). Informed decision-making based on qualitative comparative analysis with fuzzy sets
in entrepreneurship allows you to take into account uncertainty and risks (Douglas et al., 2020, Kraus et
al., 2018; Das and Pal, 2020; Pezeshki and Mazinani, 2019). Many new realities associated with digital
transformation require the development of measures to reduce risks and ensure a sufficient level of financial stability of companies, which predetermines the relevance of the research topic.
The aim of the study is to substantiate the use of fuzzy logic methods in diagnosing sustainable development of entrepreneurship, which will allow to qualitatively model the processes of making financial
decisions under conditions of uncertainty.
The use of the mechanism of the theory of fuzzy sets allows obtaining significant competitive advantages in comparison with classical (deterministic) solutions of economic problems and ensuring the
maintenance of financial stability of small companies for their continuous development.

1. METHODOLOGY
Modern conditions for the functioning of business in any country are associated with uncertainty and
instability (An and Dorofeev, 2019). The development of business financial stability management requires the development of informed decisions taking into account the changing conditions.
The methodology includes a mechanism for forming the logical structure of sustainable development
of entrepreneurship, which establishes a certain set of rules for the strategy to achieve the goal of the
system. The authors (Khefacha and Belkacem, 2015; Kalinic and Krisp, 2019; Sahana and Patel, 2019)
note that fuzzy set theory offers an approach to solving multidimensional and complex problems.
The novelty of the research lies in the proposed paradigm of fuzzy sets for sustainable development
of entrepreneurship, with the help of which a business entity can model variations in the development of
entrepreneurial initiative, identify strengths and weaknesses, and compare alternative options for doing
business.
In the concept of a system of fuzzy control sets, an adequate correspondence of uncertainty factors
acting on the system is distinguished (Zadeh, 1965; Dziwińsk and Bartczuk, 2020, Pramanik et al.,
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2019; Kadam et al., 2019; Mohebbi et al., 2021, Bolos et al., 2019; Marcek, 2018). The risk management system acts as a complex dynamic object that corresponds to the hierarchical principle of construction. The paradigm of hierarchical construction of control systems for complex dynamic objects is based
on fuzzy set technologies that take into account the uncertainty of the factors of the external and internal
environment (Mikhailov, 2018).
In economic information, when determining the parameters of risk conditions, it is impossible to unambiguously determine the quantitative and qualitative values of the indicators; these values can be
placed only in the confidence intervals. In such conditions, it is advisable to use the theory of fuzzy sets.
The use of a fuzzy set system includes the following sequential actions: the purpose of the control system
is determined; the most significant factors are selected; the current state of the system is set; rules of
action are established that transfer the system to the design state; the projected final state of the system
is formed.
Much recent research into the applicability of probability theory to accounting for uncertainty points
to the limitations of classical probability theory. Since the main limitation of probability theory is to consider a set of statistically homogeneous random events, in the absence of statistical homogeneity, the
use of this theory is ultimately inapplicable.
Using fuzzy-multiple approaches, almost all probable forecasts of the development of events are calculated. The isolation of the company's business processes directs research to the need to take into account the uniqueness of the company, the specifics, in this case, fuzzy sets act as a tool for calculating
opportunities.
The method based on the use of fuzzy set theory allows diagnostics based on modeling economic
processes based on fuzzy numbers and obtaining calculations of the degree of probability of a certain
level of financial stability of the company. This method refers to the complex methods of researching
management systems, acts as a way to optimize performance. The theory of fuzzy sets allows to adequately take into account the existing types of uncertainty.

2. DATA
Correlation analysis of the financial indicators of small business organizations based on statistical
data revealed that a significant part of the relative indicators show similar dynamics, therefore, some
indicators are redundant for analyzing the financial condition of the company. For small business organizations, it is necessary to highlight the most significant indicators: current liquidity, autonomy, asset
turnover, financial risk, return on assets.
The determination of the degree of probability of the determined level of financial stability of the
company is carried out on the basis of the following parameters (Table 1; Table 2).
Table 1. Indicators used to assess the financial stability of a small company
Ratio
Current Ratio
(X1- CR)
Autonomy
ratio
(X2-AuR)
Total Assets
Turnover
(X3- TAT)

Characteristic
Characterizes the repayment of current liabilities
at the expense of only
current assets
It characterizes the degree of the company's
independence from external loans and borrowings.
Characterizes the efficiency of using the company's assets

Calculation technology

Recommended values

The calculation is made by
dividing the amount of current
assets by the amount of current liabilities

Recommended values are 2.0.
The value of the coefficient
largely depends on the industry
affiliation of the company

It is determined by the ratio of
equity to the total amount of
capital (balance sheet currency)

The minimum value is 0.5,
which indicates that the company covers all obligations.

Determined by the ratio between revenue and the average annual amount of assets

An increase in the asset turnover ratio is associated with an
increase in the received revenue
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Financial
leverage
(X4- FL)

Characterizes the amount
of borrowed funds per
unit of own funds

Determined by the ratio of
borrowed capital to equity
capital

Return on
assets
(X5- ROA)

It characterizes the return
on the use of all assets of
the company.

It is determined by the ratio of
net profit and the average
asset value for the period
under consideration

For most companies, an acceptable value is less than one
( 1)
The ratio shows the ability of the
organization to create profit
without taking into account the
capital structure

Source: compiled by the authors

Table 2. Values of the selected indicators, calculated according to the data of the ABC company for the period
under review
Name
indicator
Current Ratio
Autonomy ratio
Total Assets Turnover
Financial leverage
Return on assets

Designation
indicator

2016
year

2017
year

2018
year

2019
year

2020
year

CR
AuR
TAT
FL
ROA

1,1241
0,3215
1,9783
0,6389
0,0417

0,9862
0,4563
2,8523
0,5147
0,0258

1,5473
0,2580
1,7456
0,7892
0,0147

1,8914
0,4723
1,1258
0,5247
0,0369

1,7410
0,5012
2,0159
0,4123
0,0423

Source: compiled by the authors

3. RESEARCH QUESTIONS
With uncertainty, there is a risk of ineffective management, in which the planned goals are not
achieved. These questions can be solved based on the fuzzy logic model. Consider the technology of the
fuzzy logic mechanism using the example of a conditional small business company ABC. The complex of
procedures of the fuzzy logic mechanism includes a number of stages (Figure 1).

1. Determination of the goal

2. Determination of the set of input variables

3. Determination of possible situations: linguistic variables and their terms

4. Formation of the base of rules

5. Choice of fuzzification methods

6. Choice of inference and defuzzification methods

7. Analysis of the quality of system management
Figure 1. Stages of fuzzy logic mechanism procedures
Source: compiled by the authors.
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3.1 Model Stages
Let's describe the implementation of each stage of the model.
Stage 1. The goal is the stable financial condition of the company.
Stage 2. Selection of indicators of a stable financial condition of the company. As input variables
characterizing the financial condition of a small company, taking into account the consistency and opinions of experts, we choose a number of indicators X = {Xi} (Table 1).
For an objective analysis, the assumption is introduced that the system of indicators {X} is sufficient,
the specified number of indicators is taken into account and, at the same time, duplication of indicators
is eliminated (Table 2).
A certain i-th indicator in relation to a certain n-th level of the state of the company can be compared
with the assessment pni of the significance of this indicator in determining the degree of financial instability. For example, when assessing the financial stability of the company, they attach more importance to
indicators of autonomy, the ratio of borrowed and equity capital, less importance to indicators of the
availability of working capital with own funds and flexibility of equity capital. For each company, it is set
taking into account the specifics of the pin scale system:

r1  r2  ...rN

(1)

In general, when ranking factors, the Fishburne rule is used, according to which the significance of
the i-th indicator is determined by the formula (2):

ri 

2 ( N i 1)
( N 1) N

(2)

It is allowed to take an equivalent influence of indicators in terms of significance, in this case, the
level of significance is determined by 1 / N, which is taken according to the indicators under consideration (CR, AuR, TAT, FL, ROA) of a small company ABC.
Stage 3. Determination of possible situations of linguistic variables and their terms according to the
selected indicators. The construction of the membership function µA (x) for each linguistic term is carried
out. The term-set of the linguistic variable "Financial condition of the company" consists of the components under consideration. Each of the subsets A1… A5 has its own membership function µ1 (V)… µ 5
(V), where V is a complex indicator of the company's financial condition, and the more V, the more stable
the company's condition [10, p. 42, Nedosekin].
Stage 4. It should be noted that the main types of membership functions can be: triangular, trapezoidal, Gaussian. For further calculations, we select the trapezoidal membership function of the selected
indicators. The mathematical description of the trapezoidal membership function can be represented as
(3):

0, x  a1
 xa
1

a1  x  a 2
 a 2  a1

 ( x, a1 , a2, , a3 , a4 )  1, a 2  x  a3
a x
 4
, a3  x  a 4
 a 4  a3
0, x  a
4


(3)
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The qualitative form of the membership function µi (V) for the analysis of the financial condition of
the company is trapezoidal (Figure 2).

Figure 2. Membership function
Source: Nedosekin, p. 46

Stage 5. For the selected indicators (CR, AuR, TAT, FL, ROA), on the basis of an expert survey, intervals
of values of fuzzy variables ("very low" "low" "medium", "high", "very high") were established (Table 3).
Table 3.The level of indicators by interval values
Indicator value intervals
medium
high

Name
indicator

very low

low

Current Ratio, CR

[0; 0,9]

[0,9;1,5]

[1,5; 1,75]

[1,75; 2,0]

[0; 0,2]

[0,2; 0,3]

[0,3; 0,5]

[0,50; 0,65]

[0,65;0,85]

[0; 0,54]

[0,54; 0,75]

[0,75; 1,10]

[1,10; 1,8]

[1,8; 2,5]

[0; 0,1]
[-0, 01;
0,02]

[0,1; 0,25]

[0,25; 0,45]

[0,45; 0,75]

[0,02; 0,03]

[0,03; 0,05]

[0,05; 0,075]

[0,75; 0,95]
[0,075; 0,15]

Autonomy ratio, AuR
Total Assets Turnover ,
TAT
Financial leverage, FL
Return on assets, ROA

very high
[2,0; 2,5]

Source: compiled by the authors

Taking into account the established intervals of values of the selected indicators it is possible to determine the format of the membership functions of these indicators (Table 4).
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Table 4. Formats of membership functions for selected indicators
Name
indicator
1

Current Ratio, CR

Autonomy ratio, AuR

Total Assets Turnover , TAT

Financial leverage, FL

Return on assets, ROA

Indicator level
low
medium
4
5
0,9
1,5

high
6
1,75

very high
7
2,0

0

1,0

1,6

1,80

2,2

0,45

1,25

1,65

1,90

2,3

a4
a1
a2
a3

0,90

1,5

1,75

2,0

2,5

0

0,2

0,3

0,50

0,65

0,1

0,23

0,35

0,55

0,7

0,15

0,25

0,45

0,6

0,75

a4
a1
a2
a3

0,2

0,3

0,5

0,65

0,85

0

0,54

0,75

1,10

1,80

0,25

0,60

0,85

1,25

2,00

0,35

0,65

1,00

1,50

2,25

a4
a1
a2
a3

0,54

0,75

1,10

1,80

2,50

0,0

0,10

0,25

0,45

0,75

0,05

0,15

0,30

0,55

0,80

0,07

0,20

0,40

0,65

0,85

a4
a1
a2
a3

0,10

0,25

0,45

0,75

0,95

-0, 01

0,020

0,030

0,050

0,075

0, 01

0,022

0,035

0,055

0,085

0,015

0,025

0,045

0,065

0,095

a4

0,02

0,030

0,050

0,075

0,150

Options
2

a1
a2
a3

very low
3
0

Source: compiled by the authors

With the help of this information, it is possible to determine the membership levels λij of fuzzy subsets from the term-set. When constructing the membership function {  }, the following should be taken
into account:
a) the distinctive characteristics of the analysis interval used. It should be borne in mind that in a
separate interval of the analysis performed, there may be a change in the key rate, inflation rate,
consumer price index, etc. (Morozko, et al., 2020b);
b) the distinctive characteristics of the type of economic activity to which the firm belongs. Each type
of economic activity allows you to determine the level of sustainability based on specific requirements. As a rule, average values are accepted, which can be taken as a basis for constructing
membership functions {  };
c) features of the company's position relative to other companies of this type of economic activity
(volume of products on the market, financial policy, etc.)
The unique characteristic of the state of the company is determined on the basis of the obtained set
of functions  1-5,i for each value of Xi, which takes into account the type of economic activity of the
company, the specifics of the business and the peculiarities of the operating conditions in the considered
time interval. When using the set of functions {  }, the fluctuation factor is smoothed when evaluating
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the parameter under consideration, which allows ensuring the condition of comparability of situations in
the analyzed time interval.
The results of calculating the levels of membership for fuzzy subsets from term sets of values of the
selected indicators for the period under consideration are shown in Table 5.
Table 5. Results of calculations of membership levels
Period
time
2016г.

2017г.

2018г.

2019г.

2020г.

λ
λ1
λ2
λ3
λ4
λ5
λ1
λ2
λ3
λ4
λ5
λ1
λ2
λ3
λ4
λ5
λ1
λ2
λ3
λ4
λ5
λ1
λ2
λ3
λ4
λ5

Membership levels of fuzzy subsets from term sets of indicator values
CR
AuR
TAT
FL
ROA
0
1
0
1
0
0
0
0
0
0,1987
0
0
0
0
0,5340
0
0
0
0
0
0,9899
0
1
0
0
0
1
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0,1121
0
0
0,9901
0
0,8897
0
0
0
0,9017
0
0
0
0
0,0919
0
1
0
0
0
0
0
0,9698
0
0
0,4411
0
0
0,9799
0
0,5546
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0,9798
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0,8701
0
0
0,8789
0
0
0,9798
0
0,1456
0
0

Source: compiled by the authors

Stage 6. Selection of inference and defuzzification methods. The calculation of the complex financial
indicator g (FS) is based on the formula (4) proposed by scientists [5, p.14]
5

N

j 1

i 1

g ( FS )   g j  ri ij

(4)

g i  0,9  0,2( j  1)

(5)

- where: g i - are the nodal points of the classifier;
j - the number of classifier levels (j = 1,… .5);

ri - the level of significance of the indicator ( ri 

1
);
N

ij - the level of belonging of the indicator to the corresponding fuzzy a lot;
g (FS ) - the level of financial stability of the company.
We use formula (4) to calculate the values of the aggregate indicator g (FS) of the company
(Table 6).
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Table 6. The results of calculating the value of the aggregated indicator
j

gi

1
2
3
4
5

0,9
0,7
0,5
0,3
0,1

 ij

2016г.
2,2311
0,1891
0,5149
0,0000
2,2018

g (FS )
2017г.
2,0731
1,2410
0,2593
0,1098
1,7986

2018г.
1,6987
1,1021
0,9802
0,4258
1,8794

2019г.
2,6987
0,0000
1,0000
1,0000
1,2897

2020г.
1,6986
1,0000
0,8749
0,8598
1,4159

2016г.

2017г.

2018г.

2019г.

2020г.

0,3244

0,3831

0,3888

0,4197

0,3900

Source: compiled by the authors

3.2 Results and Discussion
Stage 7. Analysis of the quality of system management based on the interpretation of the result
The interpretation of the calculation results of the value of the aggregated indicator can be made on
the basis of the classifier of the levels of the complex indicator g (FS) (Table 7). The analysis of the obtained results of the complex indicator shows that for the period under review, the financial condition of
a small company ABC is in a critical financial situation. It should be noted the year 2019, in which the
company was in the zone of acceptable financial condition. It is recommended to consider the parameters of this period as the most appropriate for the functioning of a small company ABC.
Table 7. Classifier of the levels of the complex indicator of the financial condition of the company g (FS)
Value ranges variable

Conditional symbol

Linguistic values of a variable

[0,00; 0,19]
[0,20; 0,39]

PC

Disastrous financial situation

S

Critical financial situation

[0,40; 0,59]

E
RS

Acceptable financial position

[0,60; 0,79]
[0,80; 1,00]

SFC

Relatively strong financial position
Stable financial position

Source: compiled by the authors

The analysis of the obtained results of the complex indicator shows that during the period under review, the financial condition of a small company ABC is in a critical financial position. It should be noted
that the year 2019 was in which the company was in the zone of acceptable financial condition. It is recommended to consider the parameters of this period as the most suitable for the functioning of a small
ABC company. The parameters of this period for the ABC company act as indicators for developing a plan
for subsequent periods. The intervals of changes in values allow for some variability of indicators.

CONCLUSIONS
The definition of sustainable development of small business in traditional ways does not take into
account the uncertainties associated with the conditions for the functioning of companies. The acceptability of the theory of fuzzy logic is due to the fact that interval values of the input parameters are introduced in the modeling, since there are no generally accepted criteria for assessing a stable financial
condition. In the absence of quantitative estimates of indicators, it is legitimate to use vague descriptions
of these indicators. Calculations according to the considered fuzzy logic technique are carried out using a
common program for an Excel computer.
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Prospective recommendations in the field of entrepreneurship can be formed in the context of the
synthesis of a model of fuzzy execution and a procedure for functional equivalence of the basic elements
of fuzzy networks. This approach will help to formulate the problem of synthesizing a model of an adaptive fuzzy controller. The proposed model will allow in the future to transform the construction algorithm
into a fuzzy system and, thus, to use optimization algorithms. Adaptive models differ from other models
in that they are built simultaneously on subjective approaches and development procedures based on
objective data for specific companies.
The assessment of entrepreneurial risk is carried out under the condition that the possibility of
events is determined by the known assigned membership function of the corresponding fuzzy numbers,
that is, the assessment of the possibility of adverse events during the functioning of the company is determined.
In the approach based on fuzzy sets, the imperfections of calculations based on the theory of probabilities are eliminated when uncertainty is taken into account. This is interpreted by the fact that when
using the approach of fuzzy sets, all possible scenarios for the development of events during the functioning of the company are considered. A comprehensive assessment is determined across the entire set
of assessments.

REFERENCES
An, J., Dorofeev M. (2019), “Short-term foreign exchange forecasting: decision making based on expert
polls”, Investment Management & Financial Innovations,Vol. 16, pp. 215-228
Boloș, M., Bradea, I., Delcea C. (2019), A Fuzzy Logic Algorithm for Optimizing the Investment Decisions
within Companies. Symmetry, Vol. 11, No. 2, https://doi.org/10.3390/sym11020186
Chan, E. (2012), Harvard Business School Confidential: Secrets of Success, John Wiley & Sons.
Chang, A.Y., Cheng, Y.T. (2019), “Analysis model of the sustainability development of manufacturing
small and medium-sized enterprises in Taiwan”, Journal of Cleaner Production, Vol. 207, pp. 458473, https://doi.org/10.1016/j.jclepro.2018.10.025
Cantele, S., Zardini, A. (2018), “Is sustainability a competitive advantage for small businesses? An empirical analysis of possible mediators in the sustainability– financial performance relationship”,
Journal of Cleaner Production, Vol. 182, pp. 166-176. https://doi.org/10.1016/j.jclepro.2018.
02.016
Douglas, E., Shepherd, A.C., Prentic, C. (2020), “Using fuzzy-set qualitative comparative analysis for a
finer-grained understanding of entrepreneurship”, Journal of Business Venturing, Vol. 35, Issue 1,
05970. https://doi.org/10.1016/j.jbusvent.2019.105970
Das, B., Pal, S.C. (2020), “Assessment of groundwater vulnerability to over-exploitation using MCDA, AHP,
fuzzy logic and novel ensemble models: a case study of Goghat-I and II blocks of West Bengal, India”, Environ Earth Sci 79, pp. 104, https://doi.org/10.1007/s12665-020-8843-6
Dziwiński, P., Bartczuk, Ł. (2020), “A New Hybrid Particle Swarm Optimization and Genetic Algorithm
Method Controlled by Fuzzy Logic", IEEE Transactions on Fuzzy Systems, Vol. 28 (6), pp. 11401154. doi: 10.1109/TFUZZ.2019.2957263.
Jana, D.K., Pramanik, S., Sahoo, P. et al. (2019), “Interval type-2 fuzzy logic and its application to occupational safety risk performance in industries”, Soft Comput, Vol. 23, pp. 557–567. https://doi.
org/10.1007/s00500-017-2860-8
Kraus, S., Ribeiro-Soriano, D., Schüssler, M. (2018). Fuzzy-set qualitative comparative analysis (fsQCA) in
entrepreneurship and innovation research – the rise of a method”, International Entrepreneurship and Management Journal, Vol. 14, pp. 15-33. https://doi.org/10.1007/s11365-017-0461-8
Kalinic, M., Krisp, J. (2019), “Fuzzy inference approach in traffic congestion detection”, Annals of GIS,
Vol. 25 (4), pp. 329-336, doi: 10.1080/19475683.2019.1675760
Khefacha, I., Belkacem, L. (2015), “Modeling entrepreneurial decision-making process using concepts
from fuzzy set theory”, Journal of Global Entrepreneurship Research, Vol. 5, No. 13, https://doi.
org/10.1186/ s40497-015-0031-x

58

Kadam, A. et al. (2019), “Hydrological response-based watershed prioritization in semiarid, basaltic region of western India using frequency ratio, fuzzy logic and AHP method”. Environ Dev Sustain, Vol.
21, pp. 1809–1833, https://doi.org/10.1007/s10668-018-0104-4
Ladeira, M.J.M., et al. (2019), “Exploring the determinants of digital entrepreneurship using fuzzy cognitive maps”, International Entrepreneu ship and Management Journal, Vol. 15, pp. 1077–1101
https://doi.org/10.1007/s11365-019-00574-9
Marcek, D. (2018), “Forecasting of financial data: a novel fuzzy logic neural network based on errorcorrection concept and statistics”, Complex & Intelligent Systems, No. 4, pp. 95–104. https://doi.
org/10.1007/s40747-017-0056-6
Morozko, N., Morozko, N., Didenko, V. (2020a), “The use of real options in assessing the development of
small energy in Russia”, International Journal of Energy Economics and Policy, Vol. 10, Issue 4, pp.
205 -211. https://econjournals.com/index.php/ijeep/article/view/9158
Morozko, N., Morozko, N., Didenko, V. (2021b), “Energy prices and households’ incomes growth proportions in russia’s case context”, International Journal of Energy Economics and Policy, Vol. 11(3), pp.
243–250. https://ideas.repec.org/s/eco/journ2.html
Morozko, N., Morozko, N., Didenko, V. (2021c), “Financial Conditions for the Development of Entrepreneurship in a Modernized Economy”, Lecture Notes in Networks and Systems, 160 LNNS, pp. 669 –
676. https://doi.org/10.1007/978-3-030-60929-0_86
Moldavska, A., Welo, T. (2019), “A Holistic approach to corporate sustainability assessment: Incorporating sustainable development goals into sustainable manufacturing performance evaluation”, Journal of Manufacturing Systems, Vol. 50, pp. 53-68. https://doi.org/10.1016/j.jmsy.2018.11.004
Mura, L., Hajduová, Z. (2021), “Measuring efficiency by using selected determinants in regional SMEs”,
Entrepreneurship and Sustainability, Vol, 8(3), pp. 487-503. http://doi.org/10.9770/jesi.2021.8.
3(31)
Mikhailov, A. (2019), “Oil and gas budget revenues in russia after crisis in 2015”, International Journal
of Energy Economics and Policy, Vol. 9, pp. 375- 380.
Mikhailov, A. (2018), “Pricing in Oil Market and Using Probit Model for Analysis Of Stock Market Effects”,
International Journal of Energy Economics and Policy, Vol. 4, pp. 43-53
Mohebbi T., Nakhaei, M. Lak, R. (2021), “Land subsidence risk assessment using GIS fuzzy logic spatial
modeling in Varamin aquifer”, GeoJournal, Vol. 86, pp. 1203–1223. https://doi.org/10.1007/
s10708-019-10129-8
Nedosekin, A.O. (2000), “Application of the theory of fuzzy sets in business, economics and Finance”,
Audit and Financial Analysis, Vol. 1, pp. 1-59
Naeem, B., Ngah, R., Hashim, S.Z.M. (2019), “Reduction in ping-pong effect in heterogeneous networks
using fuzzy logic”, Soft Comput, Vol. 23, pp. 269–283.
https://doi.org/10.1007/s00500-018-3246-2 -4
Okwu, M.O., Nwachukwu, A.N. (2019), “A review of fuzzy logic applications in petroleum exploration, production and distribution operations”, Journal of Petroleum Exploration and Production Technology,
Vol. 9, pp. 1555–1568. https://doi.org/10.1007/s13202-018-0560-2
Pezeshki, Z., Mazinani, S.M. (2019), “Comparison of artificial neural networks, fuzzy logic and neuro
fuzzy for predicting optimization of building thermal consumption: a survey”, Artificial Intelligence Review, Vol. 52, 495–525. https://doi.org/10.1007/s10462-018-9630-6
Rodríguez Ramos, A., (2019), “An approach to multiple fault diagnosis using fuzzy logic”, Journal of Intelligent Manufacturing, Vol. 30, pp. 429–439, https://doi.org/10.1007/s10845-016-1256-4
Sahana, M., Patel, P.P. (2019), “A comparison of frequency ratio and fuzzy logic models for flood susceptibility assessment of the lower Kosi River Basin in India”, Environmental Earth Sciences, Vol. 78, ,
No. 10, pp. 1-15. https://doi.org/10.1007/s12665- 019-8285-1
Sinkovics, N., Sinkovics, R.R. Archie-Acheampong J. (2021), “Small- and medium-sized enterprises and
sustainable development: In the shadows of large lead firms in global value chains”, Journal of International Business Policy, Vol. 4, pp. 80–101. https://doi.org/10.1057/s42214-020-00089-z.
Stanek-Kowalczyk, A. (2021), “Sustainable development start-ups as a new category of enterprises in
Poland”, International Entrepreneurship Review, Vol. 7, No. 2, pp. 67-83. doi: 10.15678/IER.
2021.0702.06

59

Suttipun, M., Arwae, A. (2020), “The Influence of Sufficiency Economy Philosophy Practice on SMEs’ Performance in Thailand”, Entrepreneurial Business and Economics Review, Vol. 8, No. 2, pp. 179-198.
doi: 10.15678/EBER.2020.080210
Wach, K. (2020), “A Typology of Small Business Growth Modelling: A Critical Literature Review”, Entrepreneurial Business and Economics Review, Vol. 8, No. 1, pp. 159-184. doi: 10.15678/EBER.2020.
080109
Zadeh L. (1965), “A. Fuzzy sets”, Information and Control. Vol. 8, No. 3, pp. 338—353. https://doi.
org/10.1142/9789814261302_0021

60

Montenegrin Journal of Economics
For citation:
Kosenkova, Y., Chernov, S., Shestak, V. (2022), “Modern tax Havens: the Experience of
European Countries”, Montenegrin Journal of Economics, Vol. 18, No. 4, pp. 61-70.

ELIT
Economic Laboratory Transition
Research Podgorica
‘

Modern tax Havens: the Experience of European Countries
YULIA KOSENKOVA1 (Corresponding author), SERGEI CHERNOV2
and VIKTOR SHESTAK3
Assistant Professor, Department of Taxes and Tax Administration, Financial University under the Government of the Russian
Federation, Moscow, Russian Federation, e-mail: yykosenkova@fa.ru
2 Assistant Professor, Department of World Economy and International Economic Relations, State University of Management,
Moscow, Russian Federation
3 Professor, Department of Criminal Law, Criminal Procedure and Criminology, MGIMO University, Moscow, Russian Federation
1

ARTICLE INFO

ABSTRACT

Received November 01, 2021
Revised from December 01, 2021
Accepted January 15, 2022
Available online October 15, 2022

This paper aims to assess the European tax havens in terms of corporate
financial misconduct risks. The study relies on an index method developed
by a group of economists belonging to the international non-governmental
organization  the Tax Justice Network. The method allowed the authors to
calculate the Corporate Tax Harbor Index (CTHI) and determine the role of a
particular jurisdiction in global corporate financial misconduct risks. The
study established a ranking of European tax havens and jurisdictions with
features of tax havens and classified these tax havens based on corporate
financial misconduct risks. The study found that European tax havens and
tax haven jurisdictions accounted for nearly 40% of global corporate financial misuse risks in 2020. The classification of European tax havens according to corporate financial misconduct risks demonstrated that the Netherlands, Switzerland, the UK, Ireland, and Luxembourg accounted for more
than half of the risks. The shares of Liechtenstein (1%), Monaco (1%), Andorra, and San Marino (less than 1%) did not exceed 3% of the European
share of the global risk. The results show the need for adjustments to the
regulatory policy of international organizations currently focused on fighting
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INTRODUCTION
The COVID-19 pandemic was a major test for humanity and a sensitive indicator, revealing the main
contradictions and interdependencies of modern society. The most significant interdependencies for the
member states of the European Union were the following:
 the dependence of personal and economic well-being of each citizen on the quality and availability of public services (for example, health care);
 the obvious danger of further aggravation of social inequality; and
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 full exposure to weaknesses of other countries (both in terms of the health of the nation and in
other socially significant areas) due to close political, economic, and social interconnection of EU
countries (Cobham and Garcia-Bernardo, 2020).
Given the identified interdependencies, the financial misconduct by transnational corporations
(TNCs) seeking to reduce taxes through low-tax jurisdictions do not look as cynical as the position of individual EU countries providing TNCs with opportunities for such misconduct. Meanwhile, the tax payments
received by the states are used to finance the production of public goods, provide them free of charge to
all citizens, and subsidize various firms (Chernov and Zakharova, 2021). Cobham and Garcia-Bernardo
(2020) found that the Netherlands alone was responsible for the annual loss of more than $10 billion of
corporate tax revenue by other EU members. In other words, the activity of European tax havens in a
pandemic suggests that some EU members allow transnational corporations to steal $10 to $15 billion
in corporate tax annually for a certain fee (experts estimate the fee to be several billion dollars (Cobham
and Garcia-Bernardo, 2020)). This happens with the tacit consent of the European Union.
Given the economic and social consequences of the pandemic, which require significant expenditures, it is not surprising that the performance of European tax havens, those focused on the export of
capital, are increasingly the subject of heated debate at the highest legislative and regulatory levels.
Moreover, the negative socio-economic effect of the COVID-19 pandemic has intensified the economic
chaos caused by the global economy’s turbulence at the beginning of the century (Kotler and Caslione,
2009) and provoked considerable social tension. In such circumstances, certain market participants
consider non-payment of taxes as one of the ways to survive in forced lockdowns announced by various
countries. Some of the non-payers may include large enterprises that use double bookkeeping and business registration in offshore zones and smaller firms that justify the reduction of their taxable base with
false documents and use of illegal migrant labor (Chernov and Zakharova, 2020; Urbański et al., 2021).
As a result, some entrepreneurs are likely to develop a positive attitude towards shadow economy
(Mishchuk et al., 2020; Navickas et al., 2020), concealment of proceeds, overstatement of costs in accounting documents, illegal use of tax benefits, and the emergence of one-day firms involved in shadow
economic operations (Chernov and Zakharova, 2021). Therefore, the increased attention of politicians,
economists, non-governmental organizations, mass media, and society as a whole to the problem of tax
havens in the European Union is logical. It demonstrated the need for up-to-date reliable information on
the issue existing in the real economy.
However, the problem of tax havens in the European Union remains one of the most disputable topics in modern economic science, despite the significant number of studies. The ambiguity of scientific
discussion on tax havens can be traced at all levels of research: from the definition of the concept to the
assessment of its socio-economic importance and impact on the economy of individual regions and the
world in general.
The analysis of theoretical sources has shown a somewhat vague definition of 'tax haven' in modern
science. For example, Soloviev and Vlasov (2014) use the terms ‘offshore zone’ and ‘tax haven’ as synonyms, while Kiose and Semenova (2012) analyze those two notions as separate economic categories.
The researchers highlight several fundamental differences, most notably the availability of tax benefits to
local companies (Kiose and Semenova, 2012; Skare and Kukurin, 2020).
The most popular definition was proposed by the International Finance Association (IFA) and the Organization for Economic Cooperation and Development (OECD) at the end of the last century. It defines
tax havens as low tax jurisdictions, attracting foreign capital with preferential tax treatment not available
to their residents and reliable protection of bank secrecy (OECD, 2021; Paramonova and Smirnov,
2020). Later, the OECD supplemented this definition with the following key characteristics allowing to
define a jurisdiction as a tax haven:
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No or only nominal taxes;
Lack of effective exchange of information;
Lack of transparency;
No substantial activities (OECD, 2021).

It should be noted that this definition has been repeatedly criticized for the lack of precision. The
prominent American researcher of tax havens Jane G. Gravelle (2015) emphasizes that the lack of accurate definition complicates legislative initiatives of individual countries and international communities in
the regulation of international taxation (Susanto, et al., 2019). For this study, tax havens should be understood as low-tax jurisdictions that attract foreign capital with favorable tax regimes not available to
their residents, reliable protection of bank secrecy, and the absence of the need for substantial activity.
Researchers and financial market practitioners’ views on the impact of tax havens on the development of regional and global economies are also unequivocal and often mutually exclusive. Paskar and
Prikladova (2021) consider tax havens to be a highly effective tool for attracting significant flows of export capital to resource-deficient and subsidized regions to promote their sustainable development. Others, on the contrary, consider tax havens to be an undeniable evil, allowing a conspicuous minority to
appropriate public wealth (Alstadsæter et al., 2018; Bălăşoiu, 2021; Cobham, 2019; Cobham and Garcia-Bernardo, 2020; Galaz et al., 2018; Potapov et al., 2019; Saez and Zucman, 2019; Shaxson, 2020;
Tørsløv et al., 2021; Zucman, 2019). They demand that international organizations take immediate
measures to stop these illicit activities (Saez and Zucman, 2019; Shaxson, 2012; Tørsløv et al., 2021;
Zucman, 2019).
Tax havens classification is insufficient, fragmented, and often arbitrary. The reason for that is weak
conceptual framework and the diversity of opinions about the significance of tax havens and their impact
on the regional and global economy. Geographical classification is the most specific and the least controversial one. Shaxson (2020) distinguishes four primary geographical zones. The first one is the continental Europe (Switzerland and Luxembourg included). The second one is British zone with countries
formally associated with Great Britain or those with historical ties to Britain (Jersey, Guernsey, Isle of
Man, Bermuda, part of the West Indies and the Caribbean). The third zone is America (some US states,
the Virgin Islands, the Marshall Islands, Liberia, and Panama). The final fourth zone encompasses unclassified jurisdictions (Shaxson, 2012).
Gravelle (2015) suggests eight geographical zones: Caribbean Islands/West Indies, Central America,
Europe/Mediterranean, Indian Ocean, Middle East, North Atlantic, Pacific, and West Africa (Gravelle,
2015). According to this approach, the tax havens of Europe should include Andorra, the Channel Islands
(Guernsey and Jersey), Cyprus, Gibraltar, the Isle of Man, Ireland, Liechtenstein, Luxembourg, Malta,
Monaco, San Marino, and Switzerland. Furthermore, Gravelle includes jurisdictions that were not mentioned in the main OECD lists, such as the United States (the states of Delaware, Nevada, and Wyoming),
the United Kingdom, the Netherlands, Denmark, Hungary, Iceland, Israel, Portugal, and Canada (Gravelle,
2015). Although Gravelle does not formulate clear characteristics of such jurisdictions, she identifies and
describes their features in sufficient detail by looking at Netherlands as her example. Not being a de jure
tax haven, the Netherlands allows corporations to significantly reduce taxes on dividends, capital, profits
from subsidiaries, etc. This issue became the subject of increased attention of international regulators,
public organizations, mass media, and the public more than once (Gravelle, 2015).
It should be recognized that the consequences of the COVID-19 pandemic have contributed greatly to
exacerbating the contradictions of tax havens in today's economy and, not least, to the increased public
interest in the issue. The economic consequences of the pandemic for most states are not limited to the
additional costs of health care and anti-epidemic measures. Other costs include additional measures to
maintain the economy (including compensatory and subsidy costs) which put a high burden on government budgets. In 2019, the IMF reported that more than 40% of foreign direct investment ($15 trillion)
turned out to be “phantom investments in corporate shells with no substantial content and no real links
to the local economy” (Damgaard et al., 2019), which is sufficient reason for the social interest in the
problem of tax havens.
The literature review showed that the problem of tax havens, despite the significant social demand,
has been insufficiently studied. A significant portion of studies were descriptive at their core, primary due
to the limited access to information, a restriction determined by the very essence of tax havens. The lack
of studies related to quantitative assessments of tax havens, which would provide measurable and comparable results, including the assessment of corporate and financial mismanagement risks, is particular-
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ly acute. Thus, it was the increasing social need to address the problem of tax havens that made the
topic of this article relevant and defined its purpose and objectives.
The present article aims to assess European tax havens in terms of corporate tax mismanagement
risk. For this, the following two objectives were set: (1) to produce a ranking of European tax havens in
terms of corporate tax abuse risk; (2) to determine the share of each jurisdiction having the features of a
tax haven in the European share of global corporate tax abuse risks. The authors considered the possibility of using the ranking approach in research focused on the regular monitoring of changes in corporate
financial misconduct risks to minimize their negative impact on the global economy.

1. METHODS
Tax information, with rare exceptions, is a commercial secret. Many countries around the world
made efforts to improve their legal regulation in the light of growing concerns about personal data protection. For example, the European Parliament and the Council of the Regulation adopted the General
Data Protection Regulation (EU) 2016/679 on April 27, 2016 (GDPR). The act unified the requirements
for the regulation of information relations in personal data protection for EU countries (Istok et al., 2020;
Stepenko et al., 2021). At the same time, it failed to improve the exchange of information on corporate
taxation in the EU. Therefore, the need for relevant and reliable information about the performance of tax
havens in Europe continues to grow (Argilés-Bosch et al., 2020).
The literature review showed that tax havens research is complicated by the limited access to information on the activities in tax havens. Therefore, the present study relied on the index method of research developed by a group of economists from the international non-governmental organization Tax
Justice Network: Andres Knobel, Leyla Ates, Lucas Millan-Narotsky, Markus Meinzer, Miroslav Palanský,
Moran Harari, Rachel Etter-Phoya, and Shanna Lima. The said method allows one to conduct a reliable
assessment of tax havens based on the Corporate Tax Harbor Index (CTHI) (Corporate Tax Haven Index,
2021).
The CTHI value for jurisdiction is calculated based on a jurisdiction's Haven Score (HS) and Global
Scale Weight (GSW) according to the following formula (Corporate Tax Haven Index, 2021):

The jurisdiction’s Haven Score (HS) is a measure of how much scope for corporate tax misuse the jurisdiction’s tax and financial systems allow. Tax and financial systems are assessed by experts against
20 indicators covering a range of laws, policies, and practices, including the jurisdiction’s corporate tax
rates, reporting requirements, interest payment deduction limits, etc. (Corporate Tax Haven Index, 2021).
The assessment covers 70 jurisdictions across the world (Corporate Tax Haven Index, 2021). The jurisdiction’s haven score is assessed by experts on a scale from 0 (no scope for corporate tax abuse) to 100
points (unrestricted corporate tax abuse opportunities). A jurisdiction’s total Haven Score (HS) is the average of the scores received by the jurisdiction in each category (Corporate Tax Haven Index, 2021).
In this study, the authors used expert scores provided by the British nongovernmental organization 
the Tax Justice Network (Corporate Tax Haven Index, 2021). The experts were leading professionals in
the field of corporate taxation from European and American universities and specialists employed in consulting and auditing companies. These estimates are relevant as of September 30, 2020 (the boundary
point of the study) (Corporate Tax Haven Index, 2021).
Global Scale Weight (GSW) measures a particular jurisdiction’s share in the global financial activities
of multinational corporations. It assesses the extent to which the legitimate opportunities for corporate
tax abuse provided to multinational corporations by the tax and financial systems have been realized
(Corporate Tax Haven Index, 2021). In this study, the GSW value was calculated based on foreign direct
investment data provided by the International Monetary Fund (Corporate Tax Haven Index, 2021).
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The weighting of the Haven Score (HS) by the Global Scale Weight (GSW) determines how much of
the corporate financial activity conducted globally is at risk of corporate tax abuse by the jurisdiction
(Corporate Tax Haven Index, 2021). The jurisdictions are then ranked according to their Corporate Tax
Shelter Index (CTHI), which facilitates further analysis. In general, the use of the CTHI allows for a thorough evaluation of most aspects of the tax and financial system to identify abuses in corporate taxation
and develop measures for their effective elimination.
The data for calculating the Corporate Tax Harbor Index was taken from official and public reports
published by the OECD (OECD, 2021), the Global Forum on Transparency and Exchange of Information
for Tax Purposes, IMF (International Monetary Fund, 2021) and the EU (OECD, 2013). Another data
source was research conducted by Tax Justice Network using expert assessments, economic statistics,
mathematical economics, and econometric approaches (Corporate Tax Haven Index, 2021).
To analyze and assess the impact of tax havens in Europe, the authors rely on the geographical classification as per Jane G. Gravelle (2015). According to this classification, the following tax havens and
jurisdictions with the attributes of a tax haven were defined: Andorra, the Channel Islands (Guernsey and
Jersey), Cyprus, Gibraltar, the Isle of Man, Ireland, Liechtenstein, Luxembourg, Malta, Monaco, San Marino, Switzerland, the UK, Netherlands, Denmark, Hungary, Iceland, and Portugal.

2. RESULTS
The results from the assessment of the impact of European tax havens and jurisdictions with tax haven attributes on transnational financial corporate activity are presented in Table 1.
Table 1. An assessment of the impact of European tax havens and jurisdictions with such features on transnational
financial corporate activity.
#

Jurisdiction

Place in the
overall ranking

HS

GSW

CTHI

CTHI Share

1

The Netherlands

4

79.90

11.000

2454.00

5.500

2

Switzerland

5

89.00

3.400

2261.00

5.100

3

Luxembourg

6

74.00

9.000

1815.00

4.100

4

Jersey

8

100.00

0.510

1724.00

3.900

5

Ireland

11

77.00

3.200

1459.00

3.300

6

Great Britain

13

69.20

7.300

1382.00

3.100

7

Cyprus

14

85.30

1.100

1379.00

3.100

8

Guernsey

17

98.00

0.100

954.00

2.200

9

The Isle of Man

20

100.00

0.061

850.00

1.900

10

Malta

21

79.00

0.370

763.00

1.700

11

Hungary

24

72.00

0.410

599.00

1.400

12

Gibraltar

30

66.00

0.170

349.00

0.790

13

Denmark

34

56.00

0.440

295.00

0.670

14

Liechtenstein

35

71.00

0.056

291.00

0.660

15

Monaco

44

67.00

0.030

206.00

0.460

16

Portugal

50

49.00

0.240

157.00

0.350

17

Andorra

62

61.00

0.002

67.00

0.150

18

San-Marino

67

61.00

0.001

41.00

0.093

Source: Adopted from Corporate Tax Haven Index (2021) and International Wealth (2020).
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As can be seen from Table 1, Netherlands, a country that is a member of the EU and not legally recognized as a tax haven, has the most impact on transnational financial corporate activity. In 2021, the
Netherlands ranked fourth on the Corporate Tax Haven Index as a player influencing the transnational
financial corporate activity (Corporate Tax Haven Index, 2021).
According to the assessment, the Netherlands HSNL was 79.9, indicating the potentially significant
opportunities for corporate tax abuse. At the same time, the position of the Netherlands in the global
economy means high GSWNL (11). This indicates that the jurisdiction conducts at least 11% of the financial activities carried out by multinational corporations around the world. These data coincide with several other studies (Damgaard et al., 2019; Paskar and Prikladova, 2021).
According to the IMF analysis conducted in 2020, the Netherlands had the highest FDI inflows ($5
005 349 million) and outflows ($6 174 234 million). Thus, the country outpaced both the USA and China
(International Monetary Fund, 2021). Undoubtedly, the major share of these contributions was, as defined by Damgaard et al. (2019), ‘phantom’ investments used by multinational corporations to reduce
taxes. The Netherlands, which is not legally a tax haven, accounts for 5.54% of the global risks of corporate financial misconduct.
Switzerland ranks fifth in the Corporate Tax Haven Index (2021) and second among the studied European countries (CTHI Share = 5.1). According to the assessment, Switzerland’s HS SW is 89, indicating
the potentially significant opportunities provided by the jurisdiction’s tax and financial system for corporate tax abuse. Switzerland’s established image as a traditional European financial and banking center
and the high quality of its financial services translate into a high global scale weight (GSWSW=3.4), indicating that the country is responsible for at least 3.4% of the global financial activity of multinational corporations. As a result, Switzerland accounts for 5.1% of the global risk of corporate financial misuse.
Luxembourg (CTHI Share = 4.1) ranks sixth in the Corporate Tax Haven Index (2021) and third
among the surveyed European countries. The jurisdiction’s HSLUX = 74, indicating that Luxembourg’s opportunities for corporate tax abuse are quite significant, but these opportunities are lower than those in
Switzerland and the Netherlands. Meanwhile, the global weighting indicator for Luxembourg
(GSWLUX=9.0) is almost three times higher than for Switzerland, and only 20% lower than for the Netherlands. In 2020, Luxembourg accounted for at least 9.0% of TNCs’ global financial activity, second only to
the Netherlands in terms of FDI inflows ($3 987 835 million) and outflows ($4 812 170 million). According to the results of the assessment, Luxembourg accounted for at least 4.1% of the global risks of corporate financial misconduct.
The three Crown Estates of the British Crown – Jersey, Guernsey, and the Isle of Man – have the
highest haven scores. These island nations are neither part of the UK nor part of the EU, which explains
the specifics of their tax laws. The haven score for the Isle of Man and Jersey is the highest (HS = 100),
and only slightly lower for Guernsey (HS = 98). The highest score (HS = 100) means that the laws of the
country allow unlimited corporate tax abuses. At the same time, the legislative features allowing unlimited tax abuses to lead to greater scrutiny of regulatory organizations (International Monetary Fund,
2021), which explains the relatively low popularity of these jurisdictions GSWJersey = 0.51, GSWGuernsey =
0.1, GSWIsle of Man = 0.061. Thus, despite the unlimited opportunities afforded by law to multinational corporations, Jersey, Guernsey, and the Isle of Man account for 3.9%, 2.2%, and 1.9% of the total global
risks of corporate financial misconduct.
Fifth place in the ranking of the European countries surveyed, and eleventh in the Corporate Tax Haven Index in 2021 (CTHI Share = 3.3) belongs to Ireland. The haven score for Ireland (HSIR = 77) is lower
than that of the Channel Islands or the Isle of Man, indicating the significant, but not endless, opportunities presented by Ireland's tax and financial system for corporate tax abuse. Meanwhile, Ireland's global
scale weight (GSWIR=3.2) significantly outweighs the values for the Channel Islands and the Isle of Man,
taking 3.2% of the global risk of corporate financial misconduct.
Despite significant economic, political, and image differences, Cyprus and the United Kingdom each
account for 3.1% of global corporate financial misconduct risks. The score for the UK (HSUK = 69.2) is
significantly lower than that for Cyprus (HSCyprus = 85.3), as the UK tax and financial system provide much
less opportunity for corporate tax abuse than does Cyprus. At the same time, the UK global scale weight
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(GSWUK=7.3) is almost 7 times higher than the similar index for Cyprus (GSWCyprus=1.1) due to the historically formed traditions and strong reputation of the British financial market. It explains the identical values of the Corporate Tax Harbor Index (CTHI = 3.1) for Cyprus and the UK.
Malta’s haven score (HSMalta = 79) indicates significant opportunities for corporate tax abuse. Malta’s
global scale weight is higher than that of the Channel Islands and the Isle of Man but inferior to the ranking leaders (GSWMalta = 0.370), resulting in Malta accounting for 1.7% of global corporate financial misconduct risks.
The haven score for Hungary (HSHU = 72) indicates ample opportunities for corporate tax abuse.
However, it is worth noting that of the countries previously analyzed only the United Kingdom had a lower
haven score. The global scale weight indicator for Hungary (GSWHU=0.410) means that the jurisdiction
enables at least 0.41% of the global financial activity of multinational corporations. Hungary's share in
the global risks of corporate financial misconduct is at least 1.4%.
The scores for Gibraltar, Denmark, Liechtenstein, Monaco, Portugal, Andorra, and San Marino range
from 49 (HSPort) to 67 (HSMonaco), indicating much lower opportunities for corporate tax abuse. The global
scale weight scores for these countries are also quite low. The global scale weights of Denmark (GSW Denmark=0.440), Portugal (GSWPort=0.240), and Gibraltar (GSWGibr=0.170) indicate that these countries together account for almost 1% of global financial activity of multinationals (Denmark - 0.44%, Portugal 0.24%, and Gibraltar - 0.17%). The combined share of the other jurisdictions in the global financial activities of corporations does not reach even 0.1% (GSWMonaco=0.030, GSWLiechtenstein=0.056, GSWAndorra=0.002, GSWSan-Marino = 0.001).
Less than 1% of the world’s corporate financial activity is put at risk of corporate tax abuse by these
jurisdictions: CTHIGibr=0.790, CTHIDenmark=0.670, CTHILiechtenstein=0.660, CTHIMonaco=0.460, CTHIPort=0.350,
CTHIAndorra=0.150, CTHISan-Marino= 0.0093.
Each country’s CTHI share is presented in Figure 1.

Figure 1. The European countries' shares in the total amount of corporate financial activities put at risk of corporate
tax abuse by all jurisdictions (CTHI shares).
Source: Developed by the author.
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Figure 1 shows that the Netherlands (14%), Switzerland (13%), Luxembourg (11%), Jersey City (11%),
and Ireland (10%) have the largest share of corporate financial misconduct risks. The share of other
countries does not exceed 15% (Guernsey – 6%, Isle of Man – 5%, and Malta – 4%), while the share of
countries traditionally considered tax havens in Europe does not even reach a combined 5% (Liechtenstein – 1%, Monaco – 1%, Andorra and San Marino – less than 1% each).
It should be noted that despite the European Commission's calls to Ireland, Malta, Cyprus, Luxembourg, and the Netherlands in 2019 to “consider features of the tax system that may contribute to aggressive tax planning” (OECD, 2013) and the European Parliament proposal to recognize Cyprus, Ireland,
Luxembourg, Malta, and the Netherlands as EU tax havens (European Parliament, 2021) no real action
has been taken to regulate taxation either at the country or EU level. As the latest Council Conclusions on
the Review of the EU List of Non-Cooperative Taxing Jurisdictions show, the EU's attention remains focused on the tax settlement of Anguilla, Vanuatu, Trinidad and Tobago, while none of the countries proposed by the European Parliament for recognition as EU tax havens has ever been included in the EU’s
restrictive lists (Council of the European Union, 2021). At the same time, European tax havens and jurisdictions with tax haven attributes take more than 1/3 of the world risks of corporate financial misconduct (38.47%), which in modern conditions, undoubtedly hinders the global economy stabilization and
decrease of social tension. This study presented a ranking of European tax havens and low-tax jurisdictions according to their share of global corporate tax abuse risks and classified European tax havens
according to the Corporate Tax Haven Index.

3. DISCUSSION
Given the limited access to tax information, particularly in tax havens, and the novelty of the method
used, it should be noted that this study may be the first to rank and classify tax havens and jurisdictions
with tax haven attributes by the risk of corporate financial misconduct. As it was mentioned earlier, a
considerable part of earlier published articles has theoretical or descriptive character (Kiose and Semenova, 2012; Potapov et al., 2019). The publications analyzing the legislative base of the tax haven or
the regulatory aspect of the problem are the most widespread (Orlov, 2004).
At the same time, the need for quantitative tax haven research has increased considerably in recent
years, which explains the development of different approaches to evaluation recently. Some researchers
have sought to assess corporate tax abuses in tax havens by analyzing publicly available information on
multinational corporations (Bălăşoiu, 2021; Janský and Kokes, 2016; Potapov et al., 2019). An attempt
at quantitative analysis at the country level was made by Paskar and Prikladova (2021). However, they
only analyzed only data on direct investments, which did not allow the authors to obtain sound rankings
that would connect changes in the indicator of direct investments to corporate tax risks (Paskar and Prikladova, 2021). The rating of global offshore zones was also developed by Mikhailin and Smirnov (2018).
However, the financial secrecy index used for the rating allowed to analyze only the level of closeness of
financial information and did not allow take into account the real volumes of ‘phantom’ investments in a
particular jurisdiction (Mikhailin and Smirnov, 2018).

CONCLUSIONS
The result of the study is a ranking of European tax havens and jurisdictions with signs of tax havens,
based on the combined CTHI index, which allows for an objective assessment of corporate financial misuse risks in each jurisdiction. The study also proposes a classification of European tax havens according
to the criterion of participation in global corporate finance risks developed by the author. The findings
question the effectiveness of current EU policy on the regulation of international corporate taxation.
The resulting ranking proves that the main share of corporate financial misuse risks comes not from
small and insular states, which the EU actively fights against, but from the EU member states. European
tax havens and jurisdictions with tax haven attributes enable 38.47% of the global corporate financial
misconduct risks. The Netherlands, Switzerland, the UK, Ireland, and Luxembourg account for more than
half of those risks (56%). At the same time, the shares of traditional European tax havens, including
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Liechtenstein (1%), Monaco (1%), Andorra, and San Marino (less than 1% each), did not exceed 3% of
the European part of the global risk at the time of the study.
The results of this study demonstrate the existing opportunities for corporate financial misconduct. It
allows governments to develop measures to prevent the negative consequences of such risks and significantly improve the effectiveness of legislative and executive initiatives to ensure fair taxation. Moreover,
the continuous monitoring of corporate financial misconduct risks will help to evaluate the effectiveness
of regulatory policy at the European and global levels and to prevent individual EU countries from receiving tacit tax privileges.
The research results can be useful in the development and implementation of effective measures to
limit corporate financial misconduct. They can also be the basis for further research of tax havens and
the measures for reducing the negative impact of this phenomenon on the global economy.
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in the period 1996-2017. The study uses the autoregressive distributed lag
(ARDL) method of Pesaran et al. (2001). The results indicate that institutional quality, economic growth and inflation positively contribute to the
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the level of environmental pollution in Vietnam during the study period.
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INTRODUCTION
In the context of economic globalization, developing countries are facing problems related to shadow
economy and environmental pollution (Dada and Ajide, 2021, Tran, 2021). Carbon dioxide (CO2) emissions is widely considered as the predominant cause for climate change in developing countries
(Wawrzyniak and Doryn, 2020). Besides, the shadow economy accounted for about 36% of the total GDP
of developing countries in 2002-2015 period (Medina and Schneider, 2018). As a result, different policy
institutions have been introduced to control emissions as well as the size of shadow economies. Dada et
al. (2021) argue that the existence of the shadow economy is due to the institutional environment. Compared with developed countries, the quality of institutions in developing countries still has many shortcomings and limitations, which is one of the reasons why the shadow economy in developing countries
always exists (Dada and Ajide, 2021; Makarenko et al., 2021). In addition, the increase in the size of the
shadow economy will distort the allocation of resources, change the distribution of income and reduce
tax revenue for the government (Alm and Embaye, 2013). Besides, CO2 emissions in Vietnam hit 305.2
million metric tons in 2019 (Nguyen, 2021). Especially, CO2 emissions had been rising year on year in
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Vietnam in 2017-2019 period. This poses challenges for Vietnam in the quality of institutions towards
sustainable development, balancing between economic development and environmental protection.
In addition, the importance of institutional quality in the relationship between carbon dioxide emissions and economic growth is of increasing interest (Wawrzyniak and Doryn, 2020; Haseeb et al., 2021).
Besides, the role of institutional quality in the relationship between shadow economy and air pollution
also needs to be examined more closely (Dada et al., 2021). Meanwhile, recent studies are increasingly
interested in institutional quality and shadow economy in Vietnam (Huynh, 2020; Huynh and Ho, 2020;
Krivokapic, 2020; Simovic, 2020). However, the moderating role of institutional quality in the relationship
between shadow economy and environmental pollution has been largely ignored in previous studies in
Vietnam. To fill this gap, this study examines the moderating role of institutional quality in shadow economy and environmental pollution nexus.
From the above practical and academic reasons, this study is carried out. The contribution of this
study is expressed in three points as follows. First, this is the first study to examine the moderating role
of institutional quality on the relationship between the shadow economy and CO2 emissions. This study
uses the autoregressive distributed lag (ARDL) method to estimate the regression model for Vietnam in
the period 2000–2017. Second, the study provides empirical evidence on how institutional quality and
shadow economy interact to alter CO2 emissions. Third, the study provides empirical evidence that helps
emerging countries governments strengthen their decisions in formulating institutional reform policies to
control CO2 emissions and the size of shadow economy.
Following this introduction, the remainder of this study is organized as follows. Literature review are presented in Section 2. Section 3 discusses the data and research methodology. Empirical findings and
discussions are shown in Section 4, while the conclusions and policy implications in Section 5.

1. LITERATURE REVIEW
Previous studies (Luong et al., 2020; Ihrig and Moe, 2004; Hart, 2008) define the shadow economy
or the informal economy as a set of economic activities that take place outside the mainstream economic context. Dada and Ajide (2021) argue that although income in this sector is derived from the production of legitimate goods and services, it is still considered an illegal economy because most activities are
not recorded. In addition, Ajide (2021) also clearly states that transactions that are not presented to the
tax authorities should be considered illegal. Medina and Schneider (2018) emphasize that the informal
economy is difficult to measure. Meanwhile, Hashimzade and Heady (2016) show that different shadow
economy measures produce different results. Previous studies (Ajide et al., 2021; Schneider and Buehn,
2018; Mishchuk et al., 2020) indicate that it is possible to approach the shadow economy in two ways:
direct and direct pricing. The indirect approach involves the use of macroeconomic variables while the
direct approach uses the survey method to gather relevant information at the micro level. According to
(Schneider and Enste, 2000) the main advantage of the indirect approach is that it overcomes the problem encountered by the survey method. Some indirect approaches include the currency demand approach, multiple indicators multiple cause (MIMIC) estimation, the structural equation method, and others (Bui, 2020; Schneider and Buehn, 2018; Petersen et al., 2010; Dell'Anno et al., 2007; Navickas et
al., 2020).
Gholipour and Farzanegan (2018) reveal that the effectiveness of government environmental protection spending facilitates a reduction in both PM10 and CO2 emissions when utilized data of Middle East
and North Africa countries in 1996 - 2015 period. In addition, Abid (2016) examines the effect of the
institutional framework on CO2 emissions in Sub-Saharan Africa countries between 1996 and 2010.
Author states that government effectiveness, political stability, democracy, and control of corruption contribute to a reduction in pollution. In additon, rule of law and regulatory quality lead to environmental
degradation. Apergis and Ozturk (2015) use government effectiveness, political stability and absence of
violence, quality of regulations and corruption control as four institutional quality indicators. They reveal
that all four institutional quality indicators impact on CO2 emissions in Asia countries. Besides, Ozturk
and Al-Mulali (2015) found an inverted U-shaped relationship between CO2 emissions and per capita
income in Cambodia. They emphasize that combining variables reflecting corruption control and govern72

ment effectiveness does not lead to a confirmatory relationship. Gani (2012) also examines the impact
of five institutional quality indicators, including rule of law, political stability, control of corruption, regulatory quality and government effectiveness, on CO2 emissions per capita in 99 developing economies. He
states that rule of law, political stability and control of corruption are inversely and statistically significantly associated with CO2 emissions per capita while the effect of regulatory quality and government effectiveness are not confirmed.

2. DATA AND RESEARCH METHODOLOGY
2.1 Data
Annual data in the period 1996-2017 for Vietnam are utilized in this paper. Data is extracted from
three main sources, including shadow economy data proposed by Medina and Schneider (2019), Worldwide Governance Indicators (World Bank, 2021a) and World Development Indicators (WDI) (World Bank,
2021b).

2.2 Measurement of variables
In this study, environmental pollution is measured by CO2 emissions (metric tons per capita); shadow economy is calculated as per cent of GDP; Institutional quality is proxied by government effectiveness
estimate. In addition, this study also utilized four control variables, including economic growth (natural
logarithm of GDP per capita, constant 2010 US$); trade openness (per cent of GDP); urban population
(per cent of total population) and inflation, consumer prices (annual %). Table 1 illustrates a summary of
measurements of the variables and relevant data sources utilized in this paper.
Table 1. Measurements of variables and data sources
Variables
Environmental pollution

Abbreviation
Measurement
Dependent variable
CO2
CO2 emissions (metric tons per capita)
Independent variables

Shadow economy

SE

Shadow economy (per cent of GDP)

Institutional quality
Control variables

GE

Government Effectiveness

Economic growth

LGDPP

Trade openness
Urban population
Inflation

TR
UBP
INF

Natural logarithm of GDP per capita (constant
2010 US$)
Trade (per cent of GDP)
Urban population (% of total population)
Inflation, consumer prices (annual %)

Data source
WDI
Medina and
Schneider
(2019)
WGI
WDI
WDI
WDI

In addition, the following models are used to explore the long-term relationship between shadow
economy, institutional quality and environmental pollution.
CO2t = β0 + β1SEt + β2GEt + β3LGDPPt + β4TRit + β5UBPt + β6INFt + β7SE*GEt + Ɛt
where: SE*GE is the interaction variable between shadow economy and institutional quality.
Table 2 shows that environmental pollution (represented by CO2 emissions) of Vietnam vary from
0.449 metric tons per capita to 2.390 metric tons per capita. These figures confirm a large disparity in
this country in CO2 emissions during the 1996-2017 period. Besides, the difference in shadow economy
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is also significant, ranging from 12.5 per cent of GDP to 20.6 per cent of GDP. The average institutional
quality in Vietnam in the period is -0.282.
Table 2. Descriptive statistics of the full sample
Variables
CO2
SE
GE
LGDPP
TR
UBP
INF
SE*GE

Observations
22
22
22
22
22
22
22
22

Mean
1.272
0.171
-0.282
6.989
1.394
0.284
0.064
-0.052

Min.
0.449
0.125
-0.745
6.442
0.927
0.225
-0.017
-0.119

Max.
2.390
0.206
-0.426
7.524
2.003
0.352
0.231
0.009

Std. Dev.
0.613
0.024
0.173
0.336
0.309
0.039
0.056
0.034

Notes: CO2: Environmental pollution; SE: Shadow economy; GE: Institutional quality; LGDPP: economy growth; TR:
trade openness; UBP: urban population; INF: Inflation; SE*GE: interaction variable between shadow economy and
institutional quality.

3. RESULTS
3.1 Stationarity tests
Most of economic variables tend to change over time, so to avoid spurious regression results, the
author first tests the stationarity of all variables. This study utilizes Augmented-Dickey-Fuller test (Dickey
and Fuller, 1981) and Phillip-Perron (Phillip and Perron, 1988) test to explore unit root tests. As shown in
Table 3, all variables are stationary at first difference. Specifically, INF stationary at level and the remaining variables stationary at first difference. This satisfies the conditions for applying the ARDL method
(Pesaran et al., 2001).
Table 3. Unit root test results
Variables
CO2
SE
GE
LGDPP
TR
UBP
INF
SE*GE

Augmented-Dickey-Fuller
In first differIn levels
ent
0.574
-3.171**
1.301
-4.794***
-1.228
-4.824***
-0.660
-3.207**
0.118
-5.087***
1.090
-3.577***
-2.886**
-6.397***
-0.413
-4.150***

Phillip-Perron
In first differIn levels
ent
0.614
-3.099**
1.996
-4.835***
-1.240
-4.902***
-0.575
-3.313**
0.843
-5.676***
6.525
-3.013**
-2.834*
-7.353***
-1.462
-5.514***

Structural breaks
In first differIn levels
ent
-4.721*
-5.700***
-3.325
-5.458***
4.115
-4.730*
-4.162
-5.087**
-6.439***
-8.101***
-2.327
-13.075***
-4.309
-6.848***
-3.872
-5.585***

Notes: *, **, *** signify significance at 10%, 5% and 1% levels, respectively.
CO2: Environmental pollution; SE: Shadow economy; GE: Institutional quality; LGDPP: economy growth; TR: trade
openness; UBP: urban population; INF: Inflation; SE*GE: interaction variable between shadow economy and institutional quality.

In addition, this study uses bound test, proposed by Pesaran et al. (2001) to explore cointegration.
With the null hypothesis is no cointegration between the variables. According to the results in Table 4,
the statistic F = 7.926 > Critical value = 4.26 at 1% significance level. Hence, the hypothesis H0 is re74

jected, proving that there is a cointegration relationship in the long run between the variables in the
model.
Table 4. ARDL Bounds test results
Test statistic
F-statistic

Value
7.926

Sig.
1%

Lower Bound I(0)
2.96

Upper Bound I(1)
4.26

k

7

2.5%

2.60

3.84

5%

2.32

3.50

10%

2.03

3.13

This study examines the short-term effects of institutional quality and shadow economy on environmental pollution. The results are shown in Table 5. In the short term, institutional quality has a positive
and significant impact on environmental pollution. Besides, economic growth and inflation also contribute to increasing environmental pollution in Vietnam. Meanwhile, trade openness has a negative effect
on CO2 emissions. In addition, when there is an interaction between the shadow economy and institutional quality, it will reduce the level of environmental pollution in Vietnam in the short term.
Table 5. Short-run estimation results (CO2 as dependent variable)
Variables
SE
GE
LGDPP
TR
UBP
INF
SE*GE
Constant
ECM (-1)

Coefficient
-14.942
4.587**
5.256**
-1.264***
46.583
1.216**
-26.741*
-27.041**
-1.418***

t-statistics
-1.36
2.40
2.50
-3.47
0.76
3.27
-2.20
-3.31
-5.31

Prob.
0.211
0.043
0.037
0.008
0.468
0.011
0.059
0.011
0.001

Notes: *, **, *** signify significance at 10%, 5% and 1% levels, respectively.
CO2: Environmental pollution; SE: Shadow economy; GE: Institutional quality; LGDPP: economy growth; TR: trade
openness; UBP: urban population; INF: Inflation; SE*GE: interaction variable between shadow economy and institutional quality

In addition, the author estimates the long-run impact of shadow economy and institutional quality on
Vietnam's environmental pollution. The results are illustrated in Table 6. The results indicate that institutional quality, economic growth and inflation have a positive influence on CO2 emissions in Vietnam in
long-run. Meanwhile, trade openness reduces CO2 emissions in the country. In particular, the results
also reveal that the interaction variable between the shadow economy and institutional quality reduces
CO2 emissions in Vietnam with a significance level of 1%.
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Table 6. Long-run estimation results (CO2 as dependent variable)
Variables
SE
GE
LGDPP
TR
UBP
INF
SE*GE
R-Squared
Adj R -Squared
Durbin Watson

Coefficient
-10.5532
7.676***
3.705**
-1.653***
-6.499
0.857***
-42.205***
0.928
0.822
2.224

t-statistics
-1.57
6.50
2.91
-5.12
-0.62
3.91
-5.45

Prob.
0.154
0.000
0.020
0.001
0.552
0.004
0.001

Notes: *, **, *** signify significance at 10%, 5% and 1% levels, respectively.
CO2: Environmental pollution; SE: Shadow economy; GE: Institutional quality; LGDPP: economy growth; TR: trade
openness; UBP: urban population; INF: Inflation; SE*GE: interaction variable between shadow economy and institutional quality.

Next, this article performs additional tests of some defects that the model may encounter, including:
LM test for autoregressive conditional heteroskedasticity (ARCH), Breusch-Godfrey LM test for autocorrelation, White's test for homoskedasticity, Breusch-Pagan/Cook-Weisberg test for heteroskedasticity and
Ramsey reset test. According to the test results in Table 7, all tests have Prob > 0.05, so they reject the
hypothesis H0, that is, the regression model does not encounter the phenomenon of autocorrelation,
heteroskedasticity, missing variables and the residuals are normal distribution. Hence, it can be concluded that the obtained regression results are reliable.
Table 7. Model diagnostics
Test

Value

LM test for autoregressive conditional heteroskedasticity (ARCH)

0.742

Breusch-Godfrey LM test for autocorrelation

0.171

White's test for homoskedasticity

0.397

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity

0.698

Ramsey reset test

0.371

Next, the study tests the stability of the regression model by testing the cumulative sum of recursive
residuals (CUSUM) and the cumulative sum of squares recursive residuals (CUSUM of Squares). Figure 1
and 2 show that both the CUSUM and CUSUM of Squares lines (solid lines) of the regression model are
within the standard range at 5% significance level (dashed lines). In other words, the estimated results
are reliable.
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Figure 1. Plot of cumulative sum of recursive residuals

Figure 2. Plot of cumulative sum of squares recursive residuals

CONCLUSION
Countries all over the world face problems of underground economy and environmental pollution.
The effects of shadow economy and environmental pollution on economic growth have been considered
in previous studies (Egbetokun et al., 2020; Huynh and Ho, 2020). However, most previous studies have
neglected to consider the influence of the shadow economy on environmental pollution and the regulatory role of institutional quality in this relationship, especially in emerging market like Vietnam. This study
examines the moderating role of institutional quality in the relationship between the underground econ77

omy and environmental pollution in Vietnam in the period 1996-2017. The ARDL method, proposed by
Pesaran et al. (2001) is used. The results indicate that institutional quality, economic growth and inflation positively contribute to the increase in environmental pollution. Meanwhile, trade openness reduces
the level of environmental pollution in Vietnam during the study period. Interestingly, the interaction variable between shadow economy and institutional quality has a significant and negative effect on environmental pollution in Vietnam. These results coincide in both the short and long term.
From the experimental results, the author suggests some policy implications as follows. Firstly, economic growth contributes to an increase in CO2 emissions. Hence, policy makers need to ensure a balance between economic growth and sustainable development in the future. Policies to control emissions
or tax carbon need to be considered. Second, the results of this study indicate that the interaction between institutional quality contributes to limiting environmental pollution. In addition, institutional quality
can affect the rigor of environmental regulations and enforcement as well as the size of the shadow
economy (Wawrzyniak and Doryn, 2020). Therefore, policy makers in emerging markets also need to
take appropriate actions to both ensure the goal of controlling the shadow economy, while also ensuring
the goals of economic growth and environmental pollution reduction.
This study provides some preliminary conclusions about the moderating role of institutional quality in
the relationship between the shadow economy and environmental pollution, so there are still some issues that need to be considered in future studies. First, this study only considers time series data from
one emerging country, further studies should be extended to developed countries to provide comparison
and clear empirical evidence. Second, the panel data study and suitable estimation methods also need
to be explored in future research. This may provide a more concrete insight into the role of institutional
quality in the shadow economy and environmental pollution nexus. Finally, the development of theoretical models should be employed to further explore the relationship between the shadow economy and
environmental pollution.
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Our study aims to fill the gap in estimating the impacts of political connections and bank funding diversity on the risk-taking behaviors of Vietnamese
commercial banks. By employing the Bayesian methodology, our paper can
overcome the small sample issues to reduce the bias in estimation results.
We construct a data sample that includes 38 commercial banks in Vietnam
from 2003 to 2020. Our results suggest several findings in the Vietnamese
banking sector. Firstly, our findings suggest that politically connected banks
have 0.4% non-performing loans higher than unconnected peers. Secondly,
we find a positive relationship between funding diversity and non-performing
loans of commercial banks in Vietnam. Interestingly, our findings report that
the commercial banks, especially the politically connected banks, reduced
non-performing loans by 0.2% and 0.4% for a year before the recent two National Congress of the Communist Party of Vietnam, respectively. It could be
due to the notion that the bank managers secure their job and political promotions by reducing non-performing loans before the National Congress of
the Communist Party of Vietnam. Finally, our study argues that the commercial bank had a lower level of non-performing loans during the Covid19 pandemic because the government offered stimulus supports to the local economy. Our study has substantial implications for bank managers and authorities in emerging markets.
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INTRODUCTION
Politicians can work in the private sector after being elected at the local or national levels (Gagliarducci
et al., 2010). The relationship between politics and business is likely to be highly tied (Faccio, 2006). In
addition, Micco et al. (2007) argue that politics captured banks are only interested in maximizing their
objectives, increasing banks' risk-taking and increasing non-performing loans. From these lenders' aspect,
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Hung et al. (2017) indicate depositors prefer politically connected banks, although these banks are inefficient and risky. In addition, various studies indicate the impacts of politics on the performance of the
banking industry (Khwaja and Mian, 2005; Micco et al., 2007; Hussain et al., 2020; Zhao et al., 2020).
An increasing number of studies examine the risk-taking behaviors of commercial banks in Vietnam
(Batten and Vo, 2016; Vuong and Nguyen, 2021; Thai et al., 2021). Vo (2018) suggests that Vietnamese
firms with higher state ownership have strong political connections in a transitional economy and are exposed to higher business risks. Pursuing this argument, we investigate whether political connection affects
non-performing loans in Vietnam. Our work is unique because we estimate the political connections of
commercial banks by matching whether the chairman or CEO is a member of the Communist Party, which
is the only ruling Party in Vietnam, based on section 4th of the Vietnamese Constitution. Our study differs
from existing studies because we employ the Bayesian regression approach, which allows us to overcome
the asymptotic issues, which can hinder when using frequentist methods in small-sample contexts
(McNeish, 2016).
Although current studies in Vietnam focus on income, product, and market diversification on bank
performance, a few papers analyze the impact of funding diversity on commercial banks' risk-taking behaviors. Vo (2020) indicates that the commercial banks that have higher funding diversity undertake more
risks. Moreover, Rizwan et al. (2020); Ari et al. (2020) state that Covid19 affects the volume of NPLs of
commercial banks. As a result, it would leave the research gap to compare the effects of bank funding
diversity on NPLs of politically connected and nonconnected banks in Vietnam. Finally, Vietnam is among
a few countries with positive economic growth during the Covid19 pandemic, so it is worth testing the risktaking behavior of commercial banks in Vietnam before and during the pandemic.
Our empirical results document that politically connected banks have about 0.4% NPLs than unconnected banks. Hu et al. (2004) and Jasmine et al. (2020) suggest that politically connected banks receive
support from the government through political lobbies. Thus, bank managers tend to engage in aggressive
lending activities, increasing the NPLs (Lassoued et al.,2016; Rehman et al., 2016; Carretta et al. 2012).
In addition, higher funding diversity increases the NPLs of commercial banks from 0.4% to 0.5%. Interestingly, we figure out that commercial banks tend to reduce around 1% NPLs a year before the recent two
National Party Congress in Vietnam. Significantly, bank managers in politically connected banks intentionally reduce the NPLs from 0.2% to 0.4% a year before the National Party Congress compared to unconnected banks. The reduction in NPLs becomes more effective with the intensive anti-corruption campaigns
before the National Party Congress. Finally, we report that the commercial banks temperately reduce NPLs
during the Covid19 pandemic because of the stimulus programs from the government to support the local
economy.
Our study widens empirical theory by utilizing Bayesian methodology in estimating the impact between
political connections (POC) and funding diversification (BFD) with non-performing loans (NPL). Our findings
suggest that political connections will increase the risk-taking behavior of banks. Hu et al. (2004) suggest
that banks with higher political connections can loosen credit policy to increase NPL performance. In addition, our findings are also consistent with Lassoued et al. (2016); Hu et al. (2004); Rehman et al. (2016);
Carretta et al. (2012), and Jasmine et al. (2020).
Our paper serves as a role to fill the gaps of previous papers on investigating the influence of political
connections and funding diversification on non-performing loans in Vietnamese commercial banks. Moreover, our findings suggest two policy implications for a sustainable financial system. Firstly, the government
and State Bank of Vietnam should supervise bank funding diversity to control the loan quality in the economy. Secondly, we suggest that the government reduces the NPLs by implementing effective anti-corruption programs through the Party Congresses.
This study is constructed as follows. Literature background and Hypothesis development are presented in Section 2. Section 3 describes data, empirical models, and research methodology. Section 4
discusses the empirical results. Section 5 is a conclusion.
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1. LITERATURE BACKGROUND AND HYPOTHESIS DEVELOPMENT
1.1 Funding diversity and Bank risk-taking behaviors
Previous literature remains mixed evidence of diversification strategies on banking risks (Doumpos et
al. 2016). Most studies indicate that diversification strategy increases risk-taking behavior in Vietnam. For
instance, Batten and Vo (2016) investigate the impact of diversification in the context of Vietnamese commercial banks. Vuong and Nguyen (2021) also test the impact of revenue diversification and state ownership on risk-shifting in Vietnamese banks. The shortage of these papers focuses entirely on the impact of
revenue diversification on banking risks, while the relationship between bank funding diversity and Vietnamese commercial banks' risk-taking behaviors remains unexplored.
The current literature also indicates mixed evidence between funding diversity and banking risks. Vo
(2020) confirms that Vietnamese commercial banks with diversified funding sources tend to have higher
risk-taking behaviors, presented by the Z-score indicator. Vo (2020) also suggests that stable bank funding
is essential for bank operations and risk management. Acharya and Naqvi (2012) also report that stable
funding motivates banks to take higher risks. When banks attract more extensive deposits, they reduce
funding liquidity risk, so bank managers engage in aggressive lending activities to earn higher compensations (Acharya and Naqvi, 2012). Vazquez and Federico (2015) indicate that stable funding sources may
help banks prevent financial distress. On the other hand, Wagner (2007) argues that increased bank asset
liquidity belittles stability for the banking system during financial crises, not during regular periods.
H1: Funding diversity has a significant impact on banks’ risk-taking behaviors

1.2 Political connection and Bank risk-taking behaviors
Government policies affect banks' performance, so commercial banks tend to foster links with government officials to enhance their business performance. Recently, the link between political connections and
loan quality is still under debate in the literature. Khwaja and Mian (2005) report that firms with tightened
political relations obtain preferential access to loans from politically connected banks. More politically powerful firms could threaten bank officers by job transferring, removals, promising promotions. In this way,
these politically connected firms take advantage of the preferable loans while banks encounter credit risk.
Besides, the boards of politically connected banks have operated in government interest due to pressure
from the authorities (Jasmine et al., 2020). Agency problems grow in policy loans for political purposes,
reducing bank performance (Berger et al., 2009).
On the other hand, Faccio et al. (2006) argue that creditors are willing to lend to state-owned enterprises, who are more likely to be bailed out than their private peers in the distress context. Banks with
higher political connections also have timely support from the central bank, counterparties, or other politically connected banks. It is possible that these banks also have less pressure from legislative compliances. Politically connected banks can also take advantage of the connections to exchange favors to
achieve purposes (Gu et al., 2008) which eventually enhance bank performance.
Non-performing loans are undesirable outputs of credit activities that can dampers bank performance
and increase credit risks. Hu et al. (2004) indicate that increasing government ownership in banks facilitates political lobbies more easily, implying that government ownership represents political connections in
commercial banks. In another faucet, Lassoued et al. (2016) indicate that government ownership positively relates to the risk-taking behaviors of banks in both developed and emerging countries. Lassoued et
al. (2016) also figure out that liquidity risk positively relates to higher state ownership in banks. In addition,
tighter political connections also reduce the lending quality, leading to increasing non-performing loans.
Hung et al. (2017) report that CEOs, former government officers, tend to increase the non-performing loans
for commercial banks in China. Tsai et al. (2016) indicate that the acceptance loan ratios hike up despite
higher credit risk for firms in the Taiwanese market during the financial crisis of 2007-2008. In addition,
Carretta et al. (2012) indicate that the number of politicians on board affects negatively and significantly
on banks' net interest income, loan quality, and market capitalization. Their findings imply that the presence of political directors reduces the loan quality of US banks. Rehman et al. (2016) document that the
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political system positively influences non-performing loans in Pakistan. However, Hung et al. (2017) argue
that Chinese banks with former government CEOs have lower credit risk. Hung et al. (2017) suggest that
banks with political connections have better relationships with politically connected firms, more likely to
receive government bailouts in financial distress. Jasmine et al. (2020) also report similar findings in Indonesia.
H2: Political connection has a significant impact on banks’ risk-taking behaviors

1.3 The Covid19 pandemic and Bank risk-taking behaviors
The effect of the Covid19 pandemic extends beyond the health sector and has direct economic consequences. Most governments have taken the initiative to immediately soften the impact of economic and
financial shocks by providing monetary and macroeconomic bailouts. In most countries, regulators have
responded by relaxing regulatory requirements, deferring loan payments, and temporarily declassifying
non-performing loans. Unfortunately, prolonged shutdowns, loan repayment delays, and an uncertain political position have built up the banking sector's vulnerability, and experts believe that "Holes in credit
markets, emerging countries and banks could even trigger a new financial crisis." As a result, Rizwan et al.
(2020) show that the bank's systemic risk increases during the Covid19 pandemic overs eight markets.
However, Ari et al. (2020) argue that the Covid19 pandemic was not pre-appeared by a credit boom after
investigating the international banking database. Due to extensive economic integration, the Vietnamese
economy is heavily affected by the Covid19 pandemic and showed considerable resilience. Fortunately,
Vietnam is one of the few countries in the world with positive economic growth. Additionally, all Vietnamese
firms affected by the Covid19 pandemic and meeting the conditions prescribed by the Vietnamese State
Bank will be considered and supported by the commercial banks.

1.4 Other determinants of Bank risk-taking behaviors
The natural logarithm of total assets is a popular proxy for Bank size (LogSIZE). Prior studies report a
negative relationship between bank size and bank risk (Lassoued et al., 2016; Le et al., 2019; Ghosh,
2015). On the contrary, larger banks have higher risks due to increased costs with scale (Vuong and Nguyen, 2020). It could be due to the positive influence of scaled economics or the positive effect of larger
banks on profitability, resulting in the negative impact of bank size on risk.
Berger and DeYong (1997) and Makri et al. (2014) suggest that the capital to asset ratio (CAP) is an
important driver affecting bank risk, which is widely observed in the current literature. Identically, we implement regressions to emphasize the importance of bank capital on bank risk in Vietnamese commercial
banks. Pop et al. (2018) indicate that Banks with higher liquidity ratios have lower credit risk. However,
Laeven et al. (2016) prove that a growing bank's scale pulls along the higher systemic risk.
Several empirical articles indicate that banks maintaining a high level of liquidity are the best-performing banks (Fungáčová and Poghosyan, 2011; Lee and Hsieh, 2013). In this case, there is a high probability
of a negative link between liquidity ratio (LIQ) and bank risk. Banks can make loans to firms with riskier
projects or firms with lower creditworthiness during excess bank credit. Therefore, banks tend to have
more risky loans and are easily exposed to economic shocks.
Excessive credit growth pre-appears banking bankruptcy. Vithessonthi (2016) find out a positive relationship between non-performing loans and credit growth (LGR) in Japanese banks during the global financial crisis. However, a negative link between them is shown afterward. The sign of the connection between
credit growth and non-performing loans depends significantly on the bank's lending strategy over each
economic period. A negative effect of non-performing loans and capital ratios, including the required reserve ratio, are primarily documented (Makri et al., 2014; Ghosh, 2015) because the required reserve ratio
enhances banks' liquidity and minimizes the bank's bankruptcy costs in a distress situation.
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2. DATA AND METHODOLOGY
2.1 Data
Our data is obtained from various reliable databases, including Vietstock and financial reports of each
commercial bank from 2003 to 2020. The data sample consists of specific characteristics of 38 Vietnamese commercial banks. We hand-collected the full name of the CEO and Chairman of each commercial
bank from audited financial reports. After that, we check the published Curriculum Vitae of each CEO and
Chairman to determine whether he or she is a member of the Communist Party in Vietnam. If either CEO
or Chairman of a specific bank is a Party member, we categorize that bank as politically connected banks
in that year. We also remove observations that do not have sufficient data to calculate the required variable. Our final sample includes 491 bank-year observations. The Covid19 is a dummy variable with 1 for
the pandemic period and 0 for the remaining periods. We aim to differentiate the collective impact of bank
funding diversity and political connections on NPLs of commercial banks before and during the Covid19
pandemic. The variable definitions are explicitly described in Appendix A.
Appendix A. Variable definitions
Variables
Dependent
variables
Non-performing loans ratio
Independent
variables
Political Connection

Notation

Definition

NPLs

According to Berger and DeYoung (1997), the non-performing loans ratio is determined as the total non-performing loans divided by the total outstanding loans.

POC

Bank size
Bank's Liquidity
Bank Reserve Ratio
Capital to asset Ratio

SIZE

Loan Growth

LGR

Bank Funding
Diversity

BFD

LIQ
RR
CAP

Following Rehman et al. (2016); we give POC as the dummy variable measured by:
If a member of the Board of Directors is a ruling Party member, it is 1; otherwise, it
is recorded as 0.
Following Ghosh (2015), calculate Bank size by Natural logarithm of total assets.
According to Pop et al. (2018), the LIQ variable that measures a bank's liquidity is
calculated as Total loan debt scaled by Total customer deposits.
Bank Reserve Ratio is measured by the ratio of Reserve in the Central Bank to Customer deposits.
The capital to asset ratio is measured with the share of Total equity in Total assets
(Berger and DeYoung, 1997).
According to Ozili (2015), LGR is the bank loan growth rate, defined by the below
formula:
(Total Bank's Loan of the current year - Total Bank's Loan of previous year)/ (Total
Bank's Loan of the previous year)
Following Vo (2020), the bank funding diversity variable is calculated:
BFD = 1 – [(EQU/Fund)^2+ (GOV/Fund)^2+ (IBD/Fund)^2+ (CD/Fund)^2+
(DER/Fund)^2+ (LTF/Fund)^2+ (OTH/Fund)^2 ]

2.2 Methodology
In this study, we apply the Bayesian linear regression method due to the following reason. Prior literature relies on frequentist probability, while the P-value-based approach has been criticized as unreliable
(Amrhein et al., 2019). McNeish (2016) also suggests that the Bayesian linear regression method overcomes the asymptotic, a property that can hinder when employing frequentist methods in small-sample
contexts. Schoot et al. (2021) also indicate that the Bayesian approach is more reliable than the frequentist school. Therefore, we employ Bayesian linear regression to mitigate the asymptotic issues, arise
from a small data sample.
Anti-corruption campaigns have impacts on the risk-taking behavior of commercial banks. Mohamad
and Jenkins (2020) report that a higher corruption level increases NPLs in commercial banks in the MENA
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region. Therefore, the anti-corruption campaigns help reduce the NPLs of commercial banks. For instance,
Pan and Tian (2017); Tao (2020) figure out that the anti-corruption program leads to a significant decline
in loan loss provisions, implying a lower level of NPLs. Hence, we use model 1 to estimate the relationship
between political connection and NPLs. The tension of the anti-corruption program is higher in a year before each Party congress, so we add two dummy variables, Y2010 and Y2015 to Model 2 to estimate the
impacts of the National Party Congress on NPLs of commercial banks in Vietnam. Finally, we further measure the effect of the National Party Congress on politically connected banks against other banks by creating
the interaction variables in Model 3.
The baseline these three Models is as follows:
Model 1: NPLsit = α0 + β1POCit + β2CAPit + β3LGRit + β4LogSIZEit + β5LIQit + β6RRit + B7BFDit + β8Covid19 +
εit (1)
Model 2: NPLsit = α0 + β1POCit + β2CAPit + β3LGRit + β4LogSIZEit + β5LIQit + β6RRit + B7BFDit + β8Covid19 +
β9Y2010 + β10Y2015 + εit (2)
Model 3: NPLsit = α0 + β1POCit + β2CAPit + β3LGRit + β4LogSIZEit + β5LIQit + β6RRit + B7BFDit + β8Covid19 +
β9POCit*Y2010 + β10POCit*Y2015 + εit (3)
Accordingly, Model (1) can be rewritten according to the probabilistic model as follows:
μit = α0 + β1 POCit + β2 CAPit + β3 LGR it + β4 LogSIZEit + β5 LIQ it + β6 RR it + β7 BFDit + β8 COVID19
NPLsi ~ N(μi , σ)
NPLs is a dependent variable that obeys a normal distribution, parametrized by mean (μit ) and standard deviation (σ). We assume the prior distributions for the parameters in the Bayesian approach and use
the Bayesian theorem: posterior ∝ likelihood × prior.
In which:
Prior: fα (α)fβ (β)fσ (σ)
Likelihood: ∏ni=1 N(DECi |μi , σ)
Posterior: f(α, β, σ|NPLs, POC, CAP, LGR, LogSIZE, LIQ, RR, BFD, Covid19)
We follow Lemoine (2019) to employ the typical prior calculation to estimate the Bayesian linear regression model. Meanwhile, the posterior distribution is based on Markov Chain Monte Carlo (MCMC)
method combined with the Gibbs sampling algorithm. Cowles and Carlin (1996) suggest that the MCMC
must converge to ensure a stable Bayesian inference condition.

3. EMPIRICAL RESULTS
3.1. Descriptive statistics
Table 1 reports the political connections of 38 commercial banks in Vietnam for the period 20032020. Of these, 19 banks are completely politically connected, with 50% of the sample. There are 11
banks with absolutely no political connections (29%). There are eight banks with and without political connections, depending on the sampling period.
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Table 1. Descriptive statistics for political connections variable (POC)
Political Connection

Banks

Percent

With Connection

19

50%

Without Connection

11

29%

With and without Connection

8

21%

Total

38

100%

Table 2 shows the descriptive statistics of main variables in determining the relationship between bank
funding diversity, political connection, and NPLs. In addition, Table 1 also provides detailed information
about the number of observations (Obs), mean (Mean), Standard deviation (Std. Dev), minimum value
(Min), and maximum value (Max) of each variable in the study. Specifically, table 2 has 491 bank-year
observations. NPLs have an average value of 0.02262 with a standard deviation of 0.02384, the maximum
value is 0.33135, and the minimum value is 0.00000. The state bank has issued regulations to control
the bad debt ratio of the country to ensure the stable operation of the national financial system. The mean
value of the POC variable is 0.63544, indicating that a strong relationship between commercial banks and
the government of some commercial banks in Vietnam were established initially from state-owned financial
institutions. However, the standard deviation of 0.4818 indicates high volatility. Notably, the BFD variable
has a mean value of 0.55888 with a standard deviation of 0.10030, which is align with Vo (2020). In
addition, Table 2 also gives notable statistical descriptions of CAP, LGR, LogSIZE, LIQ, RR, BFD variables.
Table 2. Descriptive statistics for quantitative variables
Variable
Obs.
Mean
NPLs
POC
CAP
LGR
LogSIZE
LIQ
RR
BFD

491
491
491
491
491
491
491
491

0.02262
0.63544
0.10676
0.43499
3.45631
0.93513
0.04678
0.55888

Std. Dev.

Min

Max

0.02384
0.48180
0.07771
0.95533
0.04925
0.40543
0.04195
0.10030

0.00000
0.00000
0.01405
-0.41573
3.26158
0.37187
0.00101
0.18758

0.33135
1.00000
1.00000
11.31726
3.55407
7.29587
0.55354
0.75455

THIS TABLE HIGHLIGHTS THE DESCRIPTIVE STATISTICS OF KEY VARIABLES IN THIS STUDY. THE SAMPLE CONSISTS OF 38 COMMERCIAL BANKS IN VIETNAM FROM 2003 TO 2020.

3.2. Correlation analysis
Table 3 presents the Bayesian correlation matrix between used variables in the empirical model. Lee
and Wagenmakers (2014) suggest that the correlation coefficients in the Bayesian approach are only
marked with flags when the Bayes factors are higher than 10. The results show that NPLs and POC, CAP,
LogSIZE, LIQ, RR, BFD are positive, while NPLs and LGR, COVID19 are negative. However, the correlation
coefficients between NPLs and POC, CAP, LGR, LogSIZE, LIQ, RR, BFD, COVID19 report low Bayes factors
because the maximum value is 0.596. There is only anecdotal evidence about the correlation between
NPLs and the independent variables.
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Table 3. Bayesian correlation matrix
NPLs

POC

CAP

LGR

NPLs
POC
CAP
LGR

—
0.098
0.001
-0.089

—
-0.003
-0.049

LogSIZE

0.011

LIQ
RR
BFD
COVID19

LogSIZE

0.151*

—
0.121
0.595***

—
0.278***

0.044
0.077

-0.017
0.06

0.197***
0.036

0.103
0.078

0.014
-0.071

0.009
-0.087

0.294***
-0.084

0.197***
-0.075

—
0.266***
-0.085
0.316***
0.198***

LIQ

RR

—
0.258***

—

0.089
-0.012

0.071
-0.024

BFD

COVID19

—
-0.15*

—

THIS TABLE HIGHLIGHTS THE CORRELATION COEFFICIENTS OF ALL VARIABLES IN THIS STUDY. THE SAMPLE CONSISTS OF 38
COMMERCIAL BANKS IN VIETNAM FROM 2003 TO 2020. NOTE: * BF > 10, ** BF > 30, *** BF > 100

3.3 Convergence Diagnostics via Effective Sample Size
The MCMC algorithms used to simulate posterior distributions are indispensable in Bayesian analysis.
A common approach in evaluating MCMC convergence is based on running and analyzing the difference
between multiple chains. In this paper, we analyze the convergence through Gelman-Rubin's Rc statistics
(multi-chain MCMC). Brooks and Gelman (1998) indicate that MCMC becomes non-convergence if the Rc
statistic value is enormous. Brooks and Gelman (1998) also suggest that R c statistics provide a reliable
scale for better diagnosis than plots. Table 4 reports the Rc statistics of all the parameters in the models.
The results showed that the Rc statistics of all the parameters are less than 1.2 for three model specifications, so MCMC has reached convergence (Brooks and Gelman, 1998).
The second technical issue of the MCMC method is that the samples will often have autocorrelation in
a chain, which increases the uncertainty of the estimation of the posterior parameters, such as means and
variances. For this reason, Roberts and Rosenthal (2001) suggest employing an adequate sample size
(ESS) rather than an actual sample size to determine the sampling efficiency of the MCMC algorithm. Table
4 reports the lowest ESS of 28,062 and the highest ESS of 30,000 for the posterior parameters. Also, the
efficiency values of all parameters are higher than 0.01, so the MCMC algorithm achieves sampling efficiency Roberts and Rosenthal (2001). Therefore, the empirical results from Table 4 indicate that the Bayesian inference is stable through the convergence diagnostics and ESS tests.
Table 4. Convergence test via effective sample size
Models

Model 1

Model 2

Model 3

Variables

Rc

ESS

Efficiency

Rc

ESS

Efficiency

Rc

ESS

Efficiency

POC

1.00006

30,000

1

1.00008

29,742

1

1.00000

30,000

1

CAP

1.00005

30,000

1

1.00000

30,000

1

1.00000

30,000

1

LGR

1.00001

30,000

1

1.00003

29,789

1

1.00000

30,000

1

LogSIZE

0.99998

29,689

1

1.00001

30,000

1

1.00000

30,000

1

LIQ

1.00003

30,000

1

0.99998

30,000

1

0.99130

29,740

1

RR

0.99998

29,072

1

1.00012

30,000

1

0.97380

29,213

1

BFD

1.00000

29,709

1

1.00001

30,000

1

1.00000

30,000

1

COVID19

1.00003

30,000.

1

1.00021

29,729

1

1.00000

30,000

1

88

Y2010

—

—

—

1.00020

29,965

1

—

—

—

Y2015

—

—

—

1.00014

30,000

1

—

—

—

POCxY2010

—

—

—

—

—

—

0.99440

29,831.32

0.9944

POCxY2015

—

—

—

—

—

—

1.00000

30,000.00

1.0000

Cons

0.99998

29,689.16

0.9896

1.00001

30,000.00

1.0000

1.00000

30,000.00

1.0000

Var

1.00010

29,134.67

0.9712

1.00004

28,062.96

0.9354

0.95040

28,513.31

0.9504

THIS TABLE REPORTS THE CONVERGENCE TEST VIA ADEQUATE SAMPLE SIZE. THE SAMPLE CONSISTS OF 38 COMMERCIAL BANKS IN VIETNAM FROM 2003 TO 2020.

3.4 Parameter Estimates
Table 5 presents the posterior simulation results of the models with the Bayesian linear regression
method. Specifically, we compared the fraction of the accurate model parameters in the credible interval
of the Bayesian 95% of the posterior distribution.
Table 5. Parameter Estimates results
Models
Variables
POC
CAP
LGR
LogSIZE
LIQ
RR
BFD
COVID19
Y2010
Y2015
POCxY201
0
POCxY201
5
Cons
Var

Model 1
Mean
0.00409
[-0.0005; 0.0087]
-0.00212
[-0.0374; 0.0332]
-0.00254
[-0.0049; -0.0001]
0.00020
[-0.0593; 0.0607]
0.00231
[-0.0035; 0.0081]
0.03849
[-0.0157; 0.0934]
0.00401
[-0.0192; 0.0276]
-0.00691
[-0.0166; 0.0028]
—
—
—
—
—
—
—
—
0.01485
[-0.1999; 0.2254]
0.00061
[0.0005; 0.0007]

Model 2
Posterior
probability
0.96*
0.55**
0.98**
0.50*
0.78*
0.92*
0.63*
0.92**
—
—
—
—
0.56*
—

Mean
0.00409
[-0.0006; 0.0087]
-0.00212
[-0.0380; 0.0336]
-0.00257
[-0.0050; -0.0002]
0.00300
[-0.0578; 0.0643]
0.00217
[-0.0037; 0.0080]
0.03595
[-0.0188; 0.0905]
0.00526
[-0.0189; 0.0292]
-0.00749
[-0.0173; 0.0023]
-0.00244
[-0.0111; 0.0063]
-0.00500
[-0.0142; 0.0042]
—
—
—
—
0.00526
[-0.2108; 0.2200]
0.00061
[0.0005; 0.0007]

Model 3
Posterior
probability
0.96*
0.55**
0.98**
0.54*
0.77*
0.90*
0.66*
0.93**
0.71**
0.86**
—
—
0.52*
—

Mean
0.00454
[-0.0002; 0.0094]
-0.00272
[-0.0385; 0.0329]
-0.00254
[-0.0049; -0.0001]
0.00159
[-0.0583; 0.0624]
0.00225
[-0.0035; 0.0081]
0.03620
[-0.0186; 0.0907]
0.00514
[-0.0189; 0.0287]
-0.00714
[-0.0170; 0.0026]
—
—
—
—
-0.00273
[-0.0131; 0.0077]
-0.00453
[-0.0160; 0.0069]
0.00968
[-0.2059; 0.2220]
0.00061
[0.0005; 0.0007]

Posterior
probability
0.97*
0.56**
0.98**
0.52*
0.78*
0.90*
0.67*
0.93**
—
—
0.70**
0.78**
0.54*
—

THIS TABLE PRESENTS THE PARAMETER ESTIMATES RESULTS OF THREE MODELS. THE SAMPLE CONSISTS OF 38
COMMERCIAL BANKS IN VIETNAM FROM 2003 TO 2020. THE DEPENDENT VARIABLE IS NON-PERFORMING LOANS
(NPL). THE MAIN INDEPENDENT VARIABLES ARE POLITICAL CONNECTIONS (POC) AND BANK FUNDING DIVERSITY
(BFD). OTHER CONTROL VARIABLES ARE CAPITAL TO ASSETS RATIO (CAP), CREDIT GROWTH (LGR), BANK SIZE (LOGSIZE), LIQUIDITY RATIO (LIQ), REQUIRED RESERVE RATIO (RR). NOTES: 95% CREDIBLE INTERVALS IN BRACKETS, *
POSTERIOR PROBABILITY OF MEAN > 0, ** POSTERIOR PROBABILITY OF MEAN < 0.

The posterior simulation results show that the POC variable's mean coefficient is 0.004 in all three
models, and the probability of positive influence of the POC on the NPLs is above 95%. This result suggests
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robust evidence that politically connected banks have 0.4% NPLs higher than unconnected competitors.
This result also implies that political connections will increase the risk-taking behavior of banks. Faccio et
al. (2006) indicate that the higher NPLs of politically connected banks could own the notation they prefer
lending to state-owned enterprises, which the government guarantees in the financial distress. Hu et al.
(2004) state that commercial banks with higher political connections also have timely support from the
central bank, relaxing credit policy to achieve higher business performance. Our findings are consistent
with Lassoued et al. (2016); Hu et al. (2004); Rehman et al. (2016); Carretta et al. (2012), and Jasmine
et al. (2020). However, our results are inconsistent with Jasmine et al. (2020) and Hung et al. (2017).
Therefore, we accept hypothesis 2 that political connections affect banks’ risk-taking behaviors.
Table 5 also reports the positive relationship between bank funding diversity and NPLs. We figure out
that the mean coefficient of BFD ranges from 0.004 to 0.005 in all three models, and the probability of
positive influence of the BFD on the NPLs is above 51%. Vo (2020) indicates that commercial banks with
access to diversified funding sources tend to take more risk-taking activities. Acharya and Naqvi (2012)
state that bank managers conduct aggressive lending activities to earn higher compensation when banks
have higher funding diversity. Therefore, we accept hypothesis 1 that funding diversity can determine
banks’ risk-taking behaviors. In addition, our findings align with Vo (2020); Acharya and Naqvi (2012).
We report strong evidence of a negative impact of the Covid19 pandemic on NPLs of commercial banks
in Vietnam. Table 5 recommends that commercial banks reduce from 0.6% to 0.7% NPLs during the pandemic period. Ari et al. (2020) show that the Covid19 does not lead to the credit boom as regulators have
responded by relaxing regulatory requirements and deferring loan payments. Additionally, all Vietnamese
firms affected by the Covid19 pandemic and meeting the conditions prescribed by the Vietnamese State
Bank will be considered and supported by the commercial banks. As a result, Vietnamese commercial
banks are more likely to reduce NPLs temporarily.
The estimations in Table 5 highlight some exciting results. Our findings indicate a negative relationship
between the capital to asset ratio (CAP) and NPLs. The CAP's mean coefficient is -0.002, and CAP's negative
probability of effect on NPLs is above 54%. The capital to asset ratio discourages the risk-taking behavior
of commercial banks. Therefore, those banks with higher CAP tend to be more sensitive in operating, which
eventually decreases non-performing loans. In addition, because of risk-taking behavior, banks tend to
employ sustainable strategies to minimize risk. This finding aligns with Berger and DeYoung (1997) and
Makri et al. (2014), but it is inconsistent with Ghosh (2015).
Credit growth (LGR) has a mean coefficient of -0.0025, and the relationship between LGR and NPLs is
also negative. The probability of LGR's negative effect on NPLs is above 98%, so there is robust evidence
for this relationship. This result suggests that the increase in LGR can reduce the risk-taking behavior of
Vietnamese commercial banks. Our finding is consistent with Ozili (2015), while it is inconsistent with Espinoza and Prasad (2010); Vithessonthi (2016).
Bank size (LogSIZE) has a positive link with NPLs. A positive probability of effect is above 50%. There
is ambiguous evidence of the connection between bank size and bad debt ratio. The paper results show
that the larger banks are, the higher the risk-taking behavior of banks. Larger banks can reach out for more
funding sources that lead to the aggressive lending policy, eventually increasing NPLs. Vuong and Nguyen
(2021) indicate that larger banks expose to higher lower loan quality due to higher agency costs and information asymmetry. Laeven et al. (2016) also report that a growing bank size increases higher systemic.
Unfortunately, our results are inconsistent with Lassoued et al. (2016) and Le et al. (2019).
LIQ's mean coefficient is positive, so the relationship between LIQ and NPLs is direct. The probability
of LIQ's effect on NPLs is above 77%, indicating strong evidence of a positive impact of LIQ on NPLs. This
result is consistent with Pop et al. (2018) because banks with higher liquidity encourage the financial
intermediaries' role, increasing NPLs. Moreover, high liquidity banks tend to participate in riskier loan activities. However, our finding is inconsistent with Fungáčová and Poghosyan (2011); Lee and Hsieh (2013).
RR's mean coefficient is positive. The effect probability of RR is above 89%, so it shows robust evidence
of the positive effect of RR on NPLs. The result indicates that the more the required reserve ratio, the
higher the risk-taking behavior of banks. However, the required reserve ratio represents the minimum portion of liquid assets that banks must persevere to fulfill their liabilities. Therefore, it could be due to the
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notion that a higher reserve ratio server as a provision for commercial banks to provide loans to riskier
customers. Our finding is in line with Rezina (2020), while it is inconsistent with Makri et al. (2014); Ghosh
(2015).

3.5 The impact of the National Congress of the Communist Party of Vietnam on
NPLs in Vietnam
Empirical results from Model 2 suggest that commercial banks tend to reduce the NPLs a year before
the National Congress of the Communist Party of Vietnam. Model 2 reports that the mean coefficients of
Y2010 and Y2015 are negative with an impact probability of over 70%. Our result argues that commercial
banks diminish about 1% of NPLs in a year before the National Congress of the Communist Party of Vietnam. Noticeably, Pan and Tian (2017) state that after discharging corrupt bureaucrats, Chinese firms
with political connections experience a significant decrease in investment. Moreover, Tao (2020) reports
that the anti-corruption campaign has significantly reduced bank NPLs in China. However, our result reports that Vietnamese commercial banks reduce NPLs right before the National Congress of the Communist Party of Vietnam. This incident happened because some banks knew that their politically connected
officers might be expelled after the National Congress.
Finally, Model 3 reports that the mean coefficients of the interaction variables between the POC and
the period before the National Congress of the Communist Party of Vietnam (POC*Y2010 and POC*Y2015)
are also statistically negative. They also have a negative probability of over 69%. Our finding indicates that
bank managers of politically connected banks worsen NPLs by around 0.2% to 0.4% more than unconnected banks in a year before the recent two National Congress of the Communist Party of Vietnam. Interestingly, the magnitude of NPLs reduction is higher for the most recent National Congress, implying the
higher impacts of anti-corruption campaigns on the banking sectors. Therefore, politically connected bank
managers improve the loan quality to secure their political position for the coming National Congress. In
short, our findings from Model 2 and Model 3 are consistent with Pan and Tian (2017); Tao (2020)

CONCLUSIONS AND POLICY IMPLICATIONS
Although Vietnam is considered a frontier market, its role in the global financial market is rising gradually (Vo and Ellis, 2018), and it is soon to become an emerging market. Therefore, an increasing number
of researchers examine the banking system and risk-taking behavior of commercial banks in Vietnam (Batten and Vo, 2016; Vo, 2020). While the current literature focuses on testing the impact of income, product,
market diversification, bank funding diversity, it has been explored. In this research, we extend the study
of Vo (2020) by examining the impact of funding diversity and political connections on non-performing
loans (NPLs) of commercial banks in Vietnam. We also apply the Bayesian Regression approach to overcome the estimation issue for a small sample size. Our data includes 38 Vietnamese banks covering the
period 2003–2020.
Our primary findings suggest a positive relationship between funding diversity and NPLs. Higher funding
liquidity encourages commercial bank managers to engage in aggressive lending behaviors to earn higher
compensation. Consequently, the NPLs increase accordingly. Our findings align with Acharya and Naqvi
(2012); Vo (2020) on risk-taking behavior in banks. We also figured out that politically connected banks
have higher NPLs than unconnected banks.
Moreover, we document the impacts of the anti-corruption campaign on reducing NPLs in commercial
banks in general and specifically in politically connected banks. Our results suggest that the politically
connected bank managers intentionally improve the loan quality to secure their political position in the
Vietnamese Communist Party Congresses. Finally, we figure out that commercial banks have lower NPLs
during the Covid19 pandemic due to credit relaxing and government support for the local economy. Thus,
Vietnamese commercial banks temporarily have lower NPLs during the pandemic.
The paper has two relevant policy implications for Vietnam to maintain a stable banking system. First,
the government and State Bank of Vietnam should monitor the funding sources of commercial banks as
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higher funding diversity encourages commercial banks to have lower loan quality. Secondly, our study is
inspired by the effectiveness of anti-corruption campaigns on reducing the NPLs in commercial banks,
incredibly politically more connected banks. We propose that government perform higher supervisory functions and push up anti-corruption programs to improve the efficient financial markets and promote economic growth (Vo, 2020).
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INTRODUCTION
Promotion of renewable energy sources is the priority area of EU. The increased use of renewable
energy sources allows to implement other interrelated EU policy goals: climate change mitigation, security of energy supply and increased of competitiveness of energy sector and EU economy. Five main aspects of the EU's energy policy can be singled out, which reinforce each other: Security, solidarity and
trust; Fully integrated internal energy market; Energy efficiency; Climate change mitigation policy and
Research and innovation. The EU aims to fulfill its obligations under the Paris Agreement and to remain a
leader in the production of renewable energy and the implementation of scientific research and innovation. In addition, the EU supports the development of renewable energy technologies, thereby increasing
its competitiveness in the global market. As one can see that renewable energy penetration allows to
achieve energy decarbonization and is central among other energy union dimensions and targets (Rus et
al., 2020; Istudor et al., 2021).
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Examining the experience of EU countries in reading RES, it can be observed that the support
schemes and their effectiveness differ greatly in the EU member states. Non-uniform support schemes
are used, the applicability of which varies across EU countries (Jacobsen et al., 2014). It is also evident
that the full potential of cooperation between countries to optimize individual national RES support
schemes is not being used (Haar et al., 2017; Caldés et al., 2018; Von Blücher et al., 2020). Cooperation
in the field of renewable energy means that a Member State can achieve its RES targets by supporting
renewable energy projects in another country, and such cooperation would help to optimize the deployment of RES at the European level and allow for a much more efficient use of available natural resources
and existing energy supply networks throughout the EU (Kiefer et al., 2021).
In the three Baltic countries, as the analysis of the scientific literature shows, there are quite similar
conditions for the production of electricity from RES (based on natural resources), but there are also very
large differences in the volumes of renewable energy production in these countries (Bobinaite & Priedite,
2015). In Latvia, the largest amount of energy is produced from RES, while in Lithuania and Estonia, the
volume of this energy is half as much. This is due to many factors, but one of the most important is the
different support schemes for the promotion of renewable energy sources.
Lithuania plans to increase the share of energy produced by renewable energy sources in the overall
energy balance from 23% in 2020 to 45% in 2030 (International Energy Agency, 2021a), Latvia from
40% to 50% respectively (National Energy and Climate Plan of Latvia 2021–2030), Estonia from 25% to
42% (Estonia's 2030 National Energy and Climate Plan (NECP 2030), 2019). In this regard, the Baltic
countries are among the EU states with the most ambitious plans.
The main problems related to the promotion of renewable energy sources and the successful development of renewable energy sources are associated with the relatively high cost of renewable energy in
the payback period (only large hydropower plants can be considered an exception). The high cost is determined by the need for large initial investments. However, it is worth noting that after the payback period, renewable energy becomes competitive in the market and must therefore be encouraged.
The paper aims to analyse the use renewable energy sources in Baltic States and develops indicators framework to examine renewable energy penetration in Baltic States. The developed renewable
energy indicators framework for comparative assessment of situations in selected countries was performed and case study was described. A system of renewable energy penetration indicators has been
developed, which was used to conduct a case study in the Baltic countries. During the scientific research,
the main problematic questions were raised, for which solutions were proposed. Recommendations have
also been prepared, with the help of which it is possible to demolish emerging barriers that prevent the
successful expansion of renewable energy in the Baltic countries.
The structure of the scientific article: the literature review is presented (first chapter), research
methods and data are presented in the second chapter, the results of the case analysis are presented in
the third chapter, and the conclusions and recommendations are presented at the end of the scientific
article.

1. LITERATURE REVIEW
The European Union has set ambitious targets for climate change. In the context of the Energy and
Climate Agenda 2030, the European Union currently has a target to reduce its net greenhouse gas
emissions by at least 55% compared to 1990 levels (Crippa et al., 2021).
Regarding climate change, renewable energy sources and the possibilities of their wider use occupy
the first place in discussions at any level (Moomaw et al., 2012; IRENA, 2019). This situation has arisen
because the use of renewable energy sources makes it possible to obtain clean energy, the production
process of which does not cause carbon dioxide and other greenhouse gas pollution. In this way, renewable energy sources directly contribute to mitigating climate change. (REN21, 2021). In order to mitigate
climate change and achieve the Sustainable Development Goals, it is necessary to switch to the widespread use of renewable energy sources and to abandon fossil fuels. (Meletiou et al., 2019; Zickiene et
al., 2022). The development of renewable energy sources has been hindered by their relatively high cost,
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as clean technologies have always been more expensive in the market. However, new technologies in
renewable energy are currently reducing costs and thus economies can more easily transition to fossil
fuel-free development.
In the period 2005-2020, the part of electricity consumed from renewable sources in the EU-27 increased from 16% to 37%, which agrees to an average increase of 1.4 percentage points per year (European Environment Agency, 2021). In 2019, the part was 34%, and about half of all renewable electricity
was produced from various sources (wind and solar energy) (European Environment Agency, 2021).
The EU Renewable Energy Directive (Directive (EU) 2018/2001) established a general framework for
promoting the use of energy from renewable sources and set a mandatory goal - 32% of energy must be
produced from renewable energy sources. This Directive also sets GHG emission reduction criteria for
biofuels, liquid bioproducts and biomass and establishes financial support measures for the use of renewable energy.
In order to achieve the goal of energy efficiency in 2030 (at least 32.5%), it will be necessary to reduce energy consumption, especially if energy efficiency is combined with the reduction of GHG emissions by 55% by 2030. In this way, the average annual final energy consumption will have to decrease in
all EU countries by at least 9 Mtne. (European Environment Agency, 2021). Meanwhile, in 2005-2020,
the decrease was observed by 7 Mtne, including the effects of the Covid19 pandemic (European Environment Agency, 2021).
In November 2020, the European Commission published the Renewable Energy Progress Report,
which indicated that the total share of renewable energy sources at the EU level had been growing steadily until 2018. In 2018, the share of renewable energy in the EU was 18.0% (EU-27 – 18.9%) (European
Commission, 2020).
In 2015, the EU ratified the Paris Agreement, on the basis of which the goal was set to stop the
global temperature rise below 2°C compared to the pre-industrial period. Such a goal envisages that by
2060, global carbon dioxide emissions from the energy sector should be equal to zero. Such an ambitious goal has a significant impact on European climate mitigation policy and energy development goals
until 2030. Accelerating the use of RES can play a key role in achieving the targets (IRENA, 2018). Promoting the use of energy from renewable sources is one of the objectives of the EU energy policy. Greater
use of renewable energy and energy conservation and greater energy efficiency are important measures
to reduce greenhouse gas emissions and meet the 2015 Paris Agreement on climate change.
In November 2016, the European Commission presented the "Clean energy for all Europeans"
package. The package, which aims to support the use of renewable energy, proposes a regulatory
framework for the period 2020-2030 (European Commission, 2016; IRENA, 2018).
The mix of strategies needed to promote RES depends on the national characteristics of the country.
Such as the country's political structure, available renewable resource potential, degree of market
liberalization, infrastructure, etc. (Louizidis, 2018). The renewable energy policy of each country is
structured in such a way that conditions are created for technological research and development and
market development at the same time (Louizidis, 2018; Mazurek-Czarnecka et al., 2022).
In order to achieve individual RES targets, each EU member state uses different policy measures to
promote RES. Most of these measures are focused on the energy sector, although heating and cooling
and the transport sector play a very important role in the context of RES development. Implemented RES
policy measures include regulation, fiscal incentives and public financing (Kügerl et al., 2021). The main
and most commonly used renewable energy promotion mechanisms are:
 Subsidies for renewable energy resources. A government action that has a direct impact on the energy market is considered a subsidy. The impact is observed as the price of energy production decreases, the price of energy producers increases and the price paid by energy consumers decreases.
Green subsidies are used to promote the development of renewable energy, which help to increase
the efficiency of capital allocation in the energy sector (Taylor, 2021). Energy subsidies can take various forms: direct transfers of funds, preferential tax regimes, trade restrictions, provision of energy
services directly through the government at less than full cost, regulation of the energy sector.
97

 Grants for renewable energy resources. Reimbursable grants are funds allocated by the state, which
are "lent" without interest and the principal amount of the loan is not returned until the technologies
are successfully used in practice (International Energy Agency, 2021b). These funds help to cover
some of the costs incurred during the riskiest phase of the technological innovation process, and in
some cases lead to investor confidence in the new technology. Reimbursable grants create prerequisites for venture capital to participate in the innovation development stage.
 Soft loans or concessional finance are obtained from government agencies in the later stage of technology development and pre-implementation of a RES project. Loans from banks are rarely available
at these stages due to the high risk of technological development and low income potential. Soft
loans are characterized by low interest rates and a long repayment schedule (Abu, 2021). Soft loans
for RES projects are beneficial in many ways because the repayment period of soft loans is long, the
interest rate of soft loans is zero or low, and the repayment period of soft loans can be expected.
 Buy-in tariffs apply in many countries. This is also known as a set price system, which is created by
the governments of countries. They determine at what prices energy suppliers must purchase electricity produced from RES (Steward & Hardy, 2020). The green tariff market should be simple,
transparent and reliable, especially since governments often reserve the right to monitor feed-in
prices, taking into account declining costs and other factors.
The feed in tariff mechanism and the quota system have the greatest success (Resch et al., 2007).
Using the first mechanism, higher purchase prices for renewable energy are set. In most cases, a socalled "bonus" is not applied, but a so-called "bonus", which gives renewable energy producers the
opportunity to receive a significantly higher total income for the energy sold on the market.
According to the second mechanism, i.e. i.e. in the case of the green certificate system, the energy
produced using RES is sold at market prices, but the additional costs are borne by suppliers and
consumers, who must purchase a set quota of this energy defined in the green certificates. Trade in
green certificates is organized under market conditions. Suppliers who do not purchase renewable
energy pay corresponding fines (Stasiukynas, 2011; Streimikienė et al., 2007).

2. METHODS AND DATA
The main renewable energy indicators linked to renewable energy consumption in EU used in this
comparative assessment of three countries are linked to three areas: the part of renewable energy in
final energy consumption; fossil fuel substituted by renewable energy and GHG avoided emissions due to
penetration of renewable energy.





Indicators defining the share of renewable energy in final energy consumption are the following:
The overall share of renewable energy in gross final energy consumption;
The share of renewable energy in electricity;
The share of renewable energy in transport;
The share of renewable energy in heating & cooling.

These indicators show trends in the use of renewable energy and how countries are achieving their
goals in the areas of renewable energy use and development. It is also possible to observe how the countries implement Directive 2009/28/EC on the promotion of the use of energy from renewable sources.
The data used for the calculation of indicators, which according to Regulation (EC) No. 1099/2008
on energy statistics, submitted to Eurostat by national administrations.
The proportion of fossil fuels replaced by the proportion of renewable energy sources is based on the
EEA assessment. This assessment assumes that, since 2005, renewable energy sources have replaced
an equivalent share of fossil fuels that would have produced the same amount of energy as renewable
energy sources. The evaluated quantity of avoided fossil fuels is represented as part of gross inland consumption (total gross inland consumption minus renewables). The method for the estimation of fossil
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fuels substituted by renewable energy is defined in detail in the EEA report Renewable energy in Europe
— approximated recent growth and knock-on effects.
Replacing fossil fuels with renewable energy sources reduces GHG emissions. Thus, the avoided
emissions indicator evaluates the amount of emissions that can be avoided by replacing fossil fuels with
a share of renewable energy. The evaluated GHG emissions avoided due to renewables are represented
as share of total GHG emissions (with international aviation, without LULUCF). The method for the estimation of the avoided GHG emissions is described in detail in the EEA report Renewable energy in Europe — approximated recent growth and knock-on effects.
Therefore, for comparative assessment of renewable energy in Baltic States case study 6 indicators
trends will be compared in three countries by applying graphical analysis and the policies and measures
to promote renewable energy in these countries were discussed to define reasons of differences in renewable energy penetration.

3. CASE STUDY
The following section of paper analyses dynamics of renewable energy penetration in Baltic states.
In Figure 1 the dynamics of the overall share of renewable energy consumption in final energy is provided
for Baltic States during

Figure 1. Dynamics of overall share of renewable energy in gross final energy consumption during 2014-2019.
Source: Authors prepared according: ec.europa.eu/Eurostat

Also, one can see from Figure 1, Lithuania has the lowest share of renewable energy in gross final
energy consumption though it was by 30% higher than EU-27 average during all investigated period. Latvia has one of the highest parts of renewable energy in gross final energy consumption (more than twice
higher than EU-27 level) among EU member states due to favourable geographical conditions linked to
the high share of hydro in electricity generation.
In Figure 2 the dynamics of the share of renewable energy in transport in Baltic States during 20142019 is provided.
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Figure 2. Dynamics of the share of renewable energy in transport in Baltic States during 2014-2019
Source: Authors prepared according: ec.europa.eu/energy/data-analysis

One can notice from Figure 2 that Lithuania has the lowest share of renewable energy in transport in
comparison with other Baltic States. In addition, though in Latvia and Estonia the share of renewable
energy in transport is growing since 2017 in Lithuania it is slightly declining. The policies and measures
in transport sector should be strengthened in Lithuania. Also, the share of renewable energy in transport
in Lithuania was more than 2 halves of EU-27 average and 20% lower than Latvian and Estonian level.
In Figure 3 the dynamics of the share of renewable energy in electricity in Baltic States during 20142019 is plotted.

Figure 3. Dynamics of the share of renewable energy in electricity in Baltic States during 2014-2019
Source: Authors prepared according: ec.europa.eu/energy/data-analysis

Also ne can notice the share of renewable energy in electricity was the lowest among Baltic States
since 2017. Latvia distinguishes with the highest share of renewable energy in electricity generation from
all Baltic States due to large share of hydro dominating in electricity generation. The share of renewable
energy in electricity generation in Latvia was 1.5 higher than EU-27 average during all investigated period
though in Latvia and Lithuania the share of renewable energy in electricity generation was almost twice
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lower than EU-27 average during analysed period. As the share of renewable energy in electricity sector
was growing in all analysed countries, it was slightly declining since 2018 in Lithuania.
In Figure 4 the dynamics of the share of renewable energy in heating and cooling in Baltic States during 2014-2019 is provided.

Figure 4. Dynamics of the share of renewable energy in heating and cooling in Baltic States during 2014-2019
Source: Authors prepared according: ec.europa.eu/energy/data-analysis

The share of renewable energy in heating and cooling was the lowest during investigated period
again in Lithuania though in comparison with EU-27 average the share of renewable energy in heating
and cooling in Baltic States was at least twice higher than EU average during investigated period.
In Figure 5 the dynamics of fossil fuel avoidance due to renewable energy Baltic States during 20142019 was provided.
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Figure 5. Dynamics of fossil fuel avoidance due to renewable energy Baltic States during 2014-2019, %
(2005=0.0%)
Source: Authors prepared according: ec.europa.eu/energy/data-analysis

Estonia has achieved the highest avoidance of fossil fuel due to renewable energy penetration since
2005 following Latvia. Lithuania has achieved the lowest fossil fuel avoidance during investigated period.
In Figure 6 the dynamics of GHG avoidance due to renewable energy Baltic States during 20142019 is given.

Figure 6. Dynamics of GHG avoidance due to renewable energy Baltic States during 2014-2019, % (2005=0.0%)
Source: Authors prepared according: ec.europa.eu/energy/data-analysis
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As one can notice form Figure 6, the highest GHG emission avoidance due to penetration of renewables since 2005 was chieved by Lithuania following by Latvia.
The main implemented policies to promote renewables in transport in Lithuania are Mandatory
blending of biofuels into mineral fuels implemented since 2011 and excise duty allowances for biofuels
implemented in since 2010. Lithuania has provided policy measures that will help to successfully expand
new sources of renewable energy in 2020 - 2030. The main measures are:
 Support for operating costs of generation II biodiesel through mandatory blending;
 Support for financing generation II bioethanol production facilities;
 Investment support for biomethane plant facilities,
 Support for the purchase of public, utility or other commercial vehicles fuelled by compressed natural
and/or biomethane gas and
 Support for obligation imposed on operators of natural gas stations, supplying gas for direct consumption in transport.
The existing policies to support renewable energy penetration in electricity sector in Lithuania are:
Support scheme for electricity produced from RES; Financial support scheme for energy producers. In
this case, EU support and support for cogeneration power plants that use local and renewable energy
resources can be used. In Lithuania, preference is given to big cities - Vilnius and Kaunas.
The main foreseen policies and measures to promote renewables in electricity sector in Lithuania in
2020-2030 are: A financial support scheme that targets small power plants; RES development in the
Baltic Sea; Industrial deployment of renewable energy sources; The EU supports the use of renewable
energy in public and residential buildings; Financing of energy generation from RES and storage solutions, including prosumers; RES communities (EU support) and Integration of RES into transmission and
distribution networks.
Though foreseen policies and measures to promote renewable energy in Lithuania corresponds to
EU policies and measures developed to promote renewables it is clear from conducted analysis that
Lithuanian policies targeting renewables should be strengthened by taking example from Estonia and
Latvia. Estonia is good example as country does not have favourable geographical conditions to develop
hydro or other renewable energy sources like in the case of Latvia. Estonia has achieved fast penetration
of biofuels in transport and fast penetration of wind and solar renewable energy in electricity and cooling
and heating sectors due to well-targeted policies and measures in these sectors. For example, there are
a number of investment support schemes available to promote the development, installation and use of
RES installations in Estonia. In general, the financial support to renewable energy during period 20142020 was more than € 490 million. In Estonia since 2016 the introduction of a blending mandate was
initiated and the share of biocomponents in petrol and diesel fuel gradually have risen to at least 10% by
2020.
In Latvia, a complex system of promoting the use of renewable energy is used. In this system, energy
purchase tariffs are applied, which include a quota system and a tender system. Such a complex system
was recognized as quite effective. Meanwhile, in the transport sector, in order to promote the use of renewable energy, the obligation to sell gasoline and diesel mixed with biofuels is being promoted in Latvia.
A tax regulatory mechanism is also in place.

CONCLUSIONS
Lithuania distinguishes between Baltic States with the lowest renewable energy penetration indicators. Lithuania has the lowest share of renewable energy in gross final energy consumption and the Latvia has one of the highest shares of renewable energy in gross final energy consumption among EU
member states due to favourable geographical conditions and high share of hydro in electricity generation.
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Lithuania has the lowest share of renewable energy in transport, electricity and cooling and district
heating comparison with other Baltic States. In addition, though in Latvia and Estonia the share of renewable energy in transport, electricity and heating and cooling was steadily growing since 2017 in Lithuania all main renewable energy indicators slightly declining. The most alarming situation was noticed in
transport as the share of renewable energy in transport in Lithuania was twice lower than EU-27 average.
Latvia distinguishes with the highest share of renewable energy in electricity generation and in cooling and heating sectors from all Baltic States due to large share of hydro dominating in gross final energy
consumption. In Estonia and Lithuania, the share of renewable energy in electricity generation was almost twice lower than EU-27 average during analysed period. In addition, this indicator was declining
since 2018 in Lithuania.
Estonia has achieved the highest avoidance of fossil fuel due to renewable energy penetration since
2005 following Latvia however Lithuania has achieved the highest GHG emission avoidance due to penetration of renewables since 2005.
The policies to promote renewable energy penetration in transport need to be strengthened in all
Baltic States. Specific attention should be placed for policies and measures to promote renewable energy sources in Lithuania as negative trends of the main renewable energy indicators decline can be noticed in Lithuania. The successful policies and measures to promote biofuels in transport implemented in
Estonia and Latvia like through obligation to sell petrol and diesel blended with biofuels should be implemented in Lithuania as well as financial support to renewable energy project based on good practice
of Estonia.
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Studying the relationship between corporate governance, interest rate risk
and financial distress is the aim of this study. To examine this relationship,
interest rate risk is used as a moderating variable. The variables used in
this study are the board of directors and institutional ownership as proxies
for corporate governance, and net interest margin is used as a proxy for
interest rate risk. The research was conducted on the conventional banking sector listed on the Indonesia Stock Exchange in the period 20152019. Sampling of data using purposive sampling method. Data analysis
to determine the relationship and hypothesis testing using logistic regression. The results showed that institutional ownership had a negative effect
on financial distress at a significance level of less than 5%, while interest
rate risk had a negative effect on a significance level of less than 10%,
and the board of directors had a negative but insignificant effect. Interest
rate risk acts as a moderating variable in determining the relationship
between institutional ownership and financial distress. Institutional ownership has an impact on increasing financial distress in banks with high
interest rate risk.
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INTRODUCTION
Financial distress (FD) can be experienced by every company, including companies engaged in the
financial sector, such as banking. When the bank experiences problems with corporate governance
mechanisms, financial malfunctions, managerial and operational, the company will experience a financial distress (Meher and Getaneh, 2019). In addition, financial distress occurs when the company is unable to generate sufficient income to pay all its financial obligations. The company’s inability to generate
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sufficient income is due to various factors, leading to inefficiencies in managing company resources because of the global economic crisis.
Banks as companies engaged in the financial sector act as mediation from savings owners to investors, and channel them to industry or those who need capital, in line with continuing development of national and global econmic growth. This condition places the bank as an institution tha is trusted by the
customer who hold savings to save their money in the hope of a return that can be generated from these
saving. With regards to this problem, banks as financial institutions must be able to generate sufficient
income from savings distributed to the customer to cover all operational costs to be free from financial
distress. Ness., the role of the banking sector is to use resources wisely to encourage economic growth
and bring it to the global competitive.
The main factor that causes bankruptcy is because the bank experiences financial difficulties because the bank cannot meet the demands of the depositors, which in turn makes the bank sick, and
goes bankrupt. This is because banks provide loans to customers who have low creditworthiness, which
collides with conflict of interest and instability in macroeconomic factors. Loans that have low eligibility
cause bad credit, because customers are unable to pay interest and principal loan obligations, causing
banks to experience financial distress.
Efficient financial services in the banking sector can only be acheved through proper management of
financial distress by bank management (Bariviera et al, 2014). Banks must be able to manage the creditworthiness side property to reduce financial distress and avoid bankruptcy, meaning that banks must
implement a strict credit policy. However, this policy has a consequence of decreasing bank income because the amount of loans to customers has decreased. Therefore, there is a trade off or also a conflict
of interest between the credit policy and bank income, where a bank with a dtrict credit policy will reduce
bank income.
The occurrence of financial distress in banks is not only caused by low ceditwothiness but can also
be caused by not optimal good corporate governance mechanisms, such as the number of board directors, institutional ownership, and audit committee attribute, as well as other factors, both internal and
external. The non-optimal mechanism of good corporate governance wii lead to earnings management
practices that can mislead investors, because in fact the company’s profits a not good, but to look good,
the management has manipulated it by implementing earning managemen practices.
In general, the quality of good corporate governance can be evaluated based on the principles of
openness and transparency, relationships with shareholders and stakeholders, characteristhics of directors, policies, and compliances as well as ownership and control structures (Shahwan, 2015). Good corporate governance practices will strengthen company performance (Black et al, 2006 and Hodgson et al,
2011), and at the same time, these practices will protect companies from financial distress (Wang and
Deng, 2006). Banks that have the potential to experience financial distress are indicated by the amount
of bank operating income from interest income, which is reflected in the amount of net profit/loss which
continues to decline. This condition is closely related to the size of the loan interest rate given to customers, so that changes in interest rate, particularly credit interest, can affect the chances of financial
distress. The following Table 1 shows the development of profit/loss in Indonesian banking book 1, book
2, book 3, and book 4 which are listed on the Indonesia Stock Exchange during the period 2015-2019.
Table 1. Development of profit/loss in Indonesian banking (in billion rupiah)
Years
2015
2016
2017
2018
2019

BUKU 1
Last Year’s
Profi/Loss
767
(69)
(454)
(317)
(808)

BUKU 2
Profit/Loss for the
Year After Tax
1.570
861
716
700
457

Souece: Indonesian Banking Statistics 2019
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BUKU 3
Last Year’s
Profi/Loss
11.114
8.949
6.409
6.324
4.989

BUKU 4
Profit/Loss for the
Year After Tax
9.948
10.327
10.298
9.225
9.001

Based on the phenomenon of the development of bank profit/loss which is include in the categories of Bank BUKU 1, Bank BUKU 2, Bank BUKU 3, and Bank BUKU 4, the problem in this strudy is
whether interest rate risk plays a role in moderating the relationship between corporate governance and
the chance of financial distress. The findings from the results of this study are expected to be of interest
to academic researchers, practitioners, and regulators who want to find the quality of good corporate
governance in the banking sector on the Indonesia Stock Exchange.

1. LITERATURE REVIEW
Financial distress is a condition where the company cannot generate sufficient income or profit. In
this condition the company cannot fulfill its obligations, so the creditor will refuse to supply the goods.
Likewise, financial institutions such as banks will refuse to provide loans to companies. To suppress the
occurrence of financial distress requires good corporate governance, the role of the board of directors
and institutional ownership as indicators of corporate governance is very important so that the company
avoids financial difficulties. The discussion on corporate governance has started since the presentation
of papers related to agency problems in companies by Jensen and Meckling (1976). The possibility of a
conflict of interest between the shareholder (principal) and management (agent), where management as
an agent should act in the interests of the shareholder. The problem occurs because of the separation of
ownership and control which creates a conflict of interest between managers and shareholders. As a
result, it has attracted many researchers to conduct research and has made significant contributions by
investigating the rolr of corporate governance in minimizing these conflicts (Shahwan, 2015).
Agency theory explicitly emphasizes association in which one or more actors engage agents to complete work on their behalf. According to Landstorm (1993) the principles underlying agency theory are
that participants are bodies which are rational economic optimizers. This implies that there will be decisions made by the agent that may not reflect the interests of the principal due to the separation of ownership and control between the two parties. This condition will eventually cause agency costs to control
their opportunistic behavior (managers). Associations between participants always determine the performance of each company in a dynamic business environment. The Cadbury Report (1992) defines corporate governance as "a system of laws and regulations meant to lead and control enterprises." The primary goal of corporate governance is to provide the best possible service to shareholders (Wajid and
Shah, 2017). Better corporate governance will enable organizations to make better strategic decisions
and lessen financial strain within the organization. Corporate governance mechanisms include internal
mechanisms and external mechanisms. Internal mechanisms, such as the existence of structure a board
of directors, managerial ownership, and executive compensation. Markets for corporate control, institutional ownership, and level debt of financing are examples of external mechanisms.
The relationship between corporate governance and financial distress has been the subject of interesting academic discussions since the 1980s (Shahwan, 2015). To validate this relationship, the basic
flow of many studies in this area aimed at explaining how the corporate governance mechanism in
healthy companies and corporate governance in companies experiencing financial distress, and how its
impact on the possibility of default has been widely carried out (Elloumi and Gueyie, 2001., Lee and Yeh,
2004., and Wang and Deng, 2006). Muranda (2006) carried out another study of the Study on financial
distress related to the impact of corporate governance mechanisms on the survival of companies in financial distress. A board of directors is essentially a body of people elected to represent shareholders. All
publicly traded companies are required by law to have a board of directors as a non-profit organization,
and many private companies must also appoint a board of directors. A good relationship between the
board of directors as an employer with managers as agents and employees will increase company
productivity. As Whitfield and Landeros (2006) point out, it is assumed that a good relationship between
employers and workers improves organization. In a modern and competitive company, good management practices ranging from leadership style, politics, culture, structure, board of directors, and technology can increase employee motivation to work towards company goals. The essential features of good
governance are competitiveness ensuring due to the training practices (Samoliuk et al., 2021) and
communication process improvement (Smeureanu and Diab, 2020).
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Institution ownership refers to the ownership stake in a company that is held by large financial organizations, pension funds or endowments. These nstitutions generally purchase large blocks of a company’s outstanding share and can exert considerable influence upon its management. Although many
large companies have thousands of individual shareholders, some of these owners will often hold many
of the shares. These large institutional traders are typicalla well funded and routinely accumulate millions of shares of single stock.
As the majority shareholder, institutional ownership has a great influence on management, so that
institutional ownership is important, because many investors consider that institutional support for securities is a sign of approval, and the institutional accumulation of a share can significantly improve firm
performance and share price. Instituional ownership also has a tremendous influence on investors outside the institution in assuring them of the benefits and safety of their investment. In this case, supervision of institutional investors is important to allow managers to focus more on improving firm performance and reducing their own interests, thereby reducing the possibility of financial distress (Cornett el
al, 2008). In the banking industry, bank income, which is bank interest income, is very vulnerable to the
risk of changes in interest rates. Bank income is a very important factor that affects the financial health
of a bank. The increase in profit as measured by net interest income on total income results in reduced
financial distress (Gebreslassie, 2015). Thus, the higher the share of interest income from total income,
the better the bank’s financial health will be. However, the uncertainty of interest rates will lead to a high
risk or low bank interest income. Interest risk can also occur due to default from customers, the risk of
default from customers shows an indicator of opportunities for financial distress for the bank. Net interest risk is measured by the net interest margin or the interest margin on totla loans and advances or net
interest margin (Meher, 2019).
Interest income, as measured by the net interest margin indicator, is an important factor in influencing the chance of financial distress. Banks with high interest rate volatility will also set high credit interest
rates to cover the risk of interest rate volatility. With high interest rate, the profit generated by the bank is
also high, this condition has an impact on increasing interest margins, by increasin interest margins, it
will reduce the chances of financial distress, and vice versa, banks with low interest margins will increase
the chances of financial distress. Therefore, the high volatility of interest rates will lead to an increase in
the interest rate risk which can increase the chances of financial distress at these banks, sepecially in
conventional banks.
In this study, net interest margin is placed as a moderating variable that plays a role in strengthening
or weakening the opportunities for financial distress. Banks with low net interest margins will strengthen
the opportunities for financial distress, and vice versa. Based on the description above, it can be formulated a hypothesis which states that corporate governance, namely the board of directors and institutional ownership has a negative effect on the chances of financial distress, and interest rate risk moderates the effect of the board of directors and the institutional ownership on the chance of financial distress which can be described in the following research model.

Board of Directors (BD)
Financial Distress (FD)
Institutional Ownership
(IO)

Interest Risk Rate (IRR)
Source: Autor’s Model
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2. RESEARCH METHODS
2.1 Data Sample
The sample of research data is conventional banking listed on the Indonesia Stock Exchange for the
period 2015-2019. The sampling method used was purposive sampling with criteria: the bank publishes
complete financial reports for 2015-2019, the has a board of directors for the period 2015-2019, its
share are actively traded on the Indonesia Stock Exchange during 2015-2019.

2.2 Data Analysis
To analyze the data used logistic regression which is formulated in the form of an equation as below.
Ln p/(1-p) = α + β1BD + β2IO+ β3IRR + β4BD*IRR + β5IO*IRR + e
Where:
Ln p/(1-p) = Profitability of banks in financial distress
α
= Constanta
β
= Coefficient of Regression
BD
= Board of directors
IO
= Institutional ownership
IRR
= Interest rate risk
e
= Error term

3. RESULTS AND DISCUSSION
3.1 Hosmer and Lemeshow
The following are the findings of the Hosmer and Lemeshow aptitude test, as displayed in Table 2:
Table 2. Hosmer and lemeshow
Step
1

Chi-square
5.030

df
8

Sig
.754

Source: SPSS Logistic Regression Output

The Hosmer and Lemeshow goodness of fit value was 5.030 with a significance value of 0.754,
which was greater than 0.05, as shown in Table 2. As a result, the model was found to be capable of
predicting the value of its observations and acceptable because it is compatible with observational data.

3.2 Chi Square Test
Chi-square testing carried out by comparing value of the -2 log likelihood. In accordance with the
provisions, the regression model is good if the test results have decreased. The results of the -2 log likelihood test can be seen in Table 4 below.
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Table 3. Likelihood Test Result
Iteration
Step 0
2
3
4
5

Coefficients
Constant
-1.503
-1.892
-1.952
-1.954
-1.954

-2 Log likelihood

1

112.352
108.838
108.776
108.776
108.776

Source: SPSS Logistic Regression Output

The results of the chi-square test in Table 3 above indicate that the use of the regression model for
this analysis is good and the hypothesis is in accordance with the data. The decrease in the -2 log likelihood value in Table 4 as follow is presented as the chi-square value in the omnibus coefficient model
test.
Table 4. Omnibus Tests of Model Coefficients
Step 1 Step
Block
Model

Chi- square
25.984
25.984
25.984

df
5
5
5

Sig
.000
.000
.000

Source: SPSS Logistic Regression Output

Based on Table 4, the chi-square value is 25.984 with a level of significance less than 1 percent.
Thus, it shows that corporate governance (board of directors and institutional ownership), interest risk
risk and moderating variables explain the variation in opportunities for financial distress.

3.3 Cox and snell’s R Square and Nagelkerte’s R Square
The results of Cox and Snell’s R Square and Nagelkerke’s R Square can be seen in Table 5 below.
Table 5. Cox and Snell’s R Square and Nagelkerke’s R Square
Step
1

-2 Log likelihood
82.792a

Cox & Snell R Square
.164

Nagelkerke R Square
.311

a. Estimation terminated at iteration number 7 because parameter estimates changed by less than 0.00.
Source: SPSS Logistic Regression Output

As shown in Table 5, the nagelkerke R square value is 0.311 or 31.10%. These results indicate that
31.10% of board of directors and institutional ownership as a corporate governance, interest rate risk
and moderating variables explain the possibility of financial distress, the rest are caused by external factors not included in this model.

3.4 The 2x2 Classification Table
The strength of the regression model in predicting the possibility of a bank having the potential to
experience financial distress is shown from the results of the 2x2 classification test. In Table 6 below, the
results of the test are shown.
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Table 6. The 2x2 Classification
Predicted
Observed

FD

Step 0

FD .00
1.00
Over Percentage

.00

1.00

127
18

0
0

Percentage Correct
100.0
.0
87.6

Source: SPSS Logistic Regression Output

The regression model correctly predicted 127 or 100 percent (127/127) of the banks with a healthy
state or no financial difficulty, according to the 2x2 categorization table displayed in Table 6. The regression model correctly predicted 127 banks out of 145 bank samples, or 87.6%. This high percentage result supports the conclusion that there is no statistically significant difference between predicted and
observational data, indicating that the regression model utilized is effective.

3.5 Statistical Test Results
Table 7 below shows the results of statistical tests for hypothesis testing on the variables used in the
model.

Table 7. Statistical Test Result
Step 1a

BD
IO
IRR
BD_IRR
IO_IRR
Constant

B
-.549
-.002
-.019
.000
.028
17.376

Variables
S.E
Wald
.673
.665
.001
4.761
.011
2.914
.001
.036
.012
5.631
9.683
3.220

df
1
1
1
1
1
1

Sig
.415
.029
.088
.849
.018
.073

Exp(B)
.577
.998
.981
1.000
1.029
35186048.247

a. Variable(s) entered on step 1: BD, IO, IRR, BD_IRR, IO_IRR
Source: SPSS Logistic Regression Output

As shown in Table 7, the board of directors has a beta coefficient of -0.549 with a significance level
of 41.5% or greater than 5%, so the board of directors has no effect. While institutional ownership has a
beta coefficient of -0.002 with a significance level of 2.9% or less than 5%, so that institutional ownership as expected has a negative effect on financial distress. Interest rate risk has a beta coefficient of 0.019 with a significance level of 8.5% or less than 10%.
The interaction between the board of directors and interest rate risk has a beta coefficient of 0.000
with a significance level of 84.9% or greater than 5%, thus interest rate risk does not moderate the influence of the board of directors on financial distress. The interaction of institutional ownership and interest
rate risk has a beta coefficient of 0.028 with a significance level of 1.8% or less than 5%, thus interest
rate risk moderates the effect of institutional ownership on financial distress, and this result is in line
with predictions.

3.6 Discussion
Based on the results of hypothesis testing using logistic regression, it is proven that the board of directors has a negative effect on financial distress, but the effect is not significant. Thus, the existence of
aboard of directors does not minimize the possibility of financial distress, which means that the results of
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this study are not in line with agency theory. The existence of aboard of directors does not guarantee
adequate control over manager. The existence of a board of directors does not reduce the opportunistic
and selfish behavior of managers, so that decision making is inconsistent and do not in line with the interest of shareholders.
The findings of this study are in accordance with research from Moghaddam (2016) which did not
find any influence of the board of directors of financial distress. The findings of this study are also inconsistent with the results of research by Hassan al-Tamimi (2012), which found a positive relationship.
Likewise, the results of this study are inconsistent with research by Li at al (2008), which found a negative relantionship between board size and board composition on financial distress.
Other findings in this study are that institutional ownership is proven to have a negative impact on financial distress. Thus, the existence of institutional ownership minimizes the possibility of opportunities
for financial distress. The results of this study indicate that institutional ownership as the majority shareholders can reduce the opportunistic and selfish behavior of managers, so that managers in making policies are consistent and in line with shareholders interests.
The results of this study are consistent with research from Mangena and Chamisa (2008), and
Khurshid et al (2020), who found a negative effect of institutional ownership (IO) on financial distress.
However, the results of this study are not accordance with the results of research by Donker et al (2009),
and Indarti et al (2021), which did not find ant effect of institutional ownership on financial distress.
The moderation results show that the interaction between the board of directors and interest rate
risk has no effect on financial distress, and this result is not as predicted. This condition indicates that
interest rate risk does not moderate the effect of the board of directors on financial distress. Thus, interest rate risk does not strengthen the existence of the board of directors in influencing financial distress.
Other moderation test results show that interaction between institutional ownership and interest rate
risk influences financial distress, and this result is in accordance with the predictions. Therefore, interest
rate risk moderates the influence of institutional ownership on financial distress. Thus, interest rate risk
strengthens the existence of institutional ownership in influencing financial distress, so that the possibility of financial distress is reduced.

CONCLUSION
This study examines the relationship between corporate governance and financial distress, and
places interest rate risk as amoderating variable in determining the possibility of financial distress in the
banking sector industry in Indonesia. It is known that the board of directors has do not effect on financial
distress, because the existence of the board of directors cannot control managers, so the policies taken
are not in line with the interests of shareholders. Furthermore, institutional ownership, as we know, has a
negative effect on financil distres. Thus, the greater the instituional ownership of shares will reduce the
possibility of financial distress because institutions with many shares have the power to influence and
control managers.
Interest rate risk acts as an intervening variable of institutional ownership that can strengthen institutional ownership in reducing the possibility of financial distress occuring. Thus, interest rate risk becomes a power for institutional ownership to influence managers in making decision that are in line with
shareholder interests.
Apart from the contributions that can be given, this research also has several limitations, so that it
needs further development and refinement in further research. The limitation of this study is that it only
uses two indicators of corporate governance, while there are still several indicators of corporate governance that can determine financial distress, such as managerial ownership and independent commissioners. In addition, this study also does not use external corporate governance mechanisms that affect
audit quality and opinions that can also determine financial distress. Therefore, it is hoped that in future
studies to consider these variables.
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INTRODUCTION
The business environment inequality for SMEs is an object of many scientific research fields. SMEs
have mostly definite characteristics akin to their (limited) size, (low) level of diversification, (low) capital
strength, (limited) market, and (higher) risk. Despite all these, and many other, difficulties, the SMEs are
known for their: flexibility, since they are efficiently adaptable to new challenges and conditions; (dare we
argue) personal customer relations and are in close contact with them; importance for employment
economy and surrounding entrepreneurial growth environment (Wach, 2020; Vavrecka et al., 2021; Virglerova et al., 2020).
An important disadvantage of SMEs is the limited access to external financing (bank loans and other
forms of external financing), which is caused by the high level of risk of SMEs, as they are generally characterized by a high level of indebtedness and a limited ability to guarantee their obligations. This makes
obtaining commercial loans problematic for SMEs (Kljucnikov et al., 2016) because they obtain them on
less favourable terms, even assuming that their business plan is feasible and profitable. (Májková,
2012).
The quality of the business environment is vastly determined by various social factors, such as: social ideas about entrepreneurs, the quality of the educational system in the context of business activities,
cultural aspects, and the attitudes of the closest environment to the individual's business activities
(Kljucnikov et al., 2016; Kot et al., 2018; Onwe et al., 2020). Competitive and market conditions force
the company to achieve long-term success by achieving business excellence, and today achieving operational excellence is a requirement for businesses (Wahab et al., 2017).
If the important values of SMEs are achieving customer satisfaction by meeting agreed deadlines,
cost optimization, then a small business can be very successful, even though its organization is informal
and rarely written down in any organizational documents (EU SME - FIT, 2004). As with grand organizations and corporations, the challenges of the business environment have a great impact on the performance and competitiveness of SMEs (Voronkova et al., 2018; Meyer and Meyer, 2017), which makes it
even more important for them to succeed in the business market due to the aforementioned advantages
they possess and the opportunities they offer.
Although the number of employees is the most common determining criterion, there is considerable
variation in equivalent sources of statistical reporting on SMEs (Voronkova et al., 2018). Various sources
define SMEs as having a limited scope of 0 to 250 employees (Ayyagari et al., 2003; Firova & Bikezina
2016). Considering the absence of sufficient number of employees and high demand volume in SMEs, it
is very important to optimize internal logistics processes to the possible extent. Such optimization enables the SME to have more efficient production, which then reach customers in a timely manner, at lower
costs.
The development of internationally recognized business quality systems is linked to the high technology of the industrial sector (in the field of space technology, aircraft manufacturing and nuclear technology) and their standards. At this point, it is necessary to define the meaning of a standard: “it is a
document reached by consensus and confirmed by a verified institution or authority. This document contains instructions or specifications for products, activities, or their results, both for general and repetitive
use. […] Standards are documented, voluntarily agreed agreements that create important criteria for
products, services, and processes.” (EU SME – FIT, 2004). Standard ISO 31000 states that a standard
“is the basis for deciding on the most appropriate approach for managing an individual risk, it is an aid in
the implementation of the principles of risk management” (Jereb, 2014). It can be argued that standards
help companies make products and services that serve a purpose and are comparable to the products of
competing companies. EU SME – FIT (2004) further states: “The purpose of a standard is to achieve an
optimal level of regulation in the market and promote optimal benefits for the community. […] When
products and/or services meet our expectations, we usually don't think about the role they play in increasing quality, safety, reliability, and efficiency. Of course, the cost efficiency achieved by using standards should not be neglected either”.
Organizations struggle with the challenges of bureaucracy, slower responses and the prescription of
numerous, sometimes unnecessary, internal instructions, regulations, and forms. Because of this, quick
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decisions are almost impossible, as it is necessary to examine good and bad decisions for each one.
SMEs are at an advantage in this respect because they can adapt quickly due to clear responsibilities
regarding the achievement of customer satisfaction. The biggest and most important advantage for
SMEs is the use of Total Quality Management (hereinafter: TQM) and standard ISO 9001, which, as a tool
or accessory, enables a more detailed review of the company's operations. This is also considered a
competitive advantage that puts SMEs alongside organizations. (EU SME - FIT, 2004)
TQM is a management framework, that refers to management methods used to build long-term success by having all its stakeholders focus on improving quality and enhancing productivity of the business
(Inc., n. d.).
TQM is considered as a thorough management approach, which consists of intertwined system of
improvement practices, tools, and training in desire to manage a business in ever-changing environment
with objective to ensure reduced challenges, increased success, and customer satisfaction through quality (Ali & Johl, 2021; Bhamra et al., 2020; de Souza et al., 2021; Dieste et al., 2021; Haffar et al., 2021;
Hsu et al., 2021; Jasti et al., 2021; Jevanesan et al., 2021; Karamouz et al., 2020; Kulenovic et al.,
2021; Niñerola et al., 2021; Permana et al., 2021; Sader et al., 2021; Tsou et al., 2021; van Kemenade,
2021; Wemmerlöv, 2021; Zhang et al., 2021). TQM is premised on four paradigms (van Kemenade,
2021): (a) empirical; (b) reflective; (c) reference; and (d) emergence. The latter suggests that TQM consist
of soft and hard criteria (Ali & Johl, 2021), where:
 the soft criteria encompass recognition system; customer focus; employee empowerment, involvement, knowledge, and education, training, and learning; environmental uncertainty; human resource
management, and teamwork; leadership and top management commitment; operations and process
focus; quality assurance; quality information and analysis; strategic quality planning; and zero defects mentality)
 the hard criteria encompass computer-based technologies; continuous improvement and feedback;
product and process management and control; quality information; quality management tools and
techniques; statistical process control; and technology utilisation.
Continuous process improvement requires the intertwinement of small goals toward the main business objective, which is total quality. Main objectives are accomplished by small, sustainable improvements over a longer time interval. The concept entails a long-term approach, enthusiasm to invest in the
present, for benefits of the future. Any SMEs, which is searching for a business approach that is ideal for
their environment, must consider adaptation of TQM. The approach can be implemented in various environments, from services and retail, to manufacturing, although measurement of quality will differ. (Inc., n.
d.)
Standard ISO 9001 was first published in 1987 by the International Organization for Standardization
and is suitable for use in companies and organizations of various sizes, although it was originally implemented by grand organizations (International Organization for Standardization, 2015). Due to development and adaptation, the mentioned standard has also become useful for SMEs, which from the near
future are increasingly striving to establish a business system according to the prescribed standard. The
advantages of the implementation of the whole standard are well known and also proven, but since
adapting the company to the requirements of the standard is quite laborious, requires an extensive financial and time investment, achieving this implementation is very difficult. (EU SME - FIT, 2004)
The ISO 9001:2000 standard specifies in detail the requirements for a quality management model
that is useful for internal company evaluation. It provides an assessment that can be used to obtain certifications or to enter new contracts. In addition, it focuses on efficient and high-quality operations in
order to satisfy the needs of the company's customers. (EU SME - FIT, 2004)
Processes can be defined as “set of interconnected or interacting activities that convert inputs into
outputs” (International Organization for Standardization, 2008), with activities requiring the necessary
resources allocation. A generic process subsists of input requirements, which interrelate between themselves through numerous activities and methods, which at last provide the necessary output requirements or in other words: the process result (International Organization for Standardization, 2008). Out119

puts of processes can be and often represent inputs of other processes, which are interrelate throughout
the system. Control points (specifics controls and measurement control points; hereinafter: CP) are necessary for processes management and can vary correspondent to the risks associated with the individual
process (International Organization for Standardization, 2015).
Standard ISO 9001:2015 is based on seven quality management principles, which are: (a) engagement of people; (b) customer focus; (c) leadership; (d) process approach; (e) improvement; (f) evidencebased decision making; and (g) relationship management. Premised on TQM, eight principles are known:
(a) customer focus; (b) leadership; (c) involvement of people; (d) process approach; (e) system approach;
(f) continual improvement; (g) factual approach to decision-making; and (h) mutual beneficial supplier
relationship.
The main quality management principle of this research is process approach (d), which enables
companies to plan their processes, including their interaction. Standard ISO 9001:2015 emboldens the
adoption of process approach in stages of developing, implementing, and improving the quality management systems’ performance. It also facilitates better insight into companies’ operations with accurate
and comprehensive control of processes, and it should be a prerequisite of business management and
performances’ optimization.
Standard ISO 9001:2015 uses a process approach that includes the “plan-do-check-act” cycle (hereinafter: PDCA cycle) and risk-based thinking. The PDCA cycle helps the company to support the company's processes with appropriate resources. In addition, it helps the company to manage and identify opportunities for improvement, based on which the management can take appropriate action. Processes
and the entire company system can be managed using the PDCA cycle (International Organization for
Standardization, 2015). The latter, along with a general emphasis on risk-based thinking, is intended to
prevent undesirable outcomes (International Organization for Standardization, 2015).
Considering the absence of sufficient number of employees and high products demand, the researched SME was futile in attempts to introduce a well-established process approach thus far. In inevitable need of business management improvement and performance optimization with process approach,
control over processes is enabled and it can be used for their optimization. Thus, the use of process approach in a quality management system allows perception of input and output requirements with their
persistent fulfilment, acclamations of processes in terms of added value, accomplishing successful implementation of optimized, convalescence and processes improvement based on information and data
evaluation. Therefore, the SME (and any other company) should establish, implement, maintain, and
document a quality management system with continuous development and improvement of its efficiency,
in accordance with standards ISO 9001:2015 requirements.
The research was conducted in real environment of a boutique production SME. This paper is organized as: the following chapter introduces the methods that were used in perpetration of this research.
The results are presented after, where they are divided into current process approach with the associated solution proposal – optimized process approach, premised on standard ISO 9001 and TQM. In the
final chapter of this paper, the assessment of the proposal's implementation is presented with an assessment scale, followed by the conclusion.

1. METHODOLOGY
The research began with specification of a target company, which is a real boutique production SME
of plexiglass products. After establishing an objective party of decision-makers and observers, interviews
with the CEO and employees of the SME were conducted. The first presidential step was to confine our
research on internal processes, which present the SMEs fundamental processes. Researching external
SMEs processes would require the cooperation of business partners, stakeholders, and customers,
which represents a more complex acquisition and processing of data.
The objective party observed the business operations and determined, that the researched SMEs integral part of the current process approach is a broad palate of simple and complex processes, with various activities within. The objective party thus had to conclude the number and type of processes required
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to meet the core business objectives. Thus, the current process approach was divided into fundamental
processes, as followed: (a) procurement; (b) demand and supply; (c) custom product production; (d) retail
product production; and (e) product handover and sale.
The current business operations were divided into: (a) a snapshot of current process approach,
which involve all SMEs fundamental processes, premised on which (b) a critical analysis was conducted.
The snapshot of current process approach enabled to retrieve an objective image of SMEs business
operations, that enabled the creation of process organization and optimization. All the latter was possible
based on the following:





identifying critical points, their causes, and consequences;
obtaining basic data and information for decision-making;
quick search for solution proposals, which can be implemented promptly;
elimination or minimization of unnecessary or redundant activities.

The current process approach snapshots are presented as flowcharts, which show the selected processes conduction. Many methods and graphic symbols can be found in the literature to illustrate the
different process’ parts. For the purposes of our research, we adapted the specified graphic symbols by
standard ISO 9001 and limited their number. The following graphic symbols were then used to create
processes flowcharts by the selected charting software:
 an ellipse – indicating the process approach beginning and end.
 a dashed ellipse – indicating the process beginning and end.
 an arrow – indicating the direction, and/or input or output requirements into/out of activities or processes.
 a rectangle – indicating studied activities or processes.
 a rhombus – indicating the decision-making points – CPs.
The second part presents critical analysis of the five fundamental processes. The latter was done on
the premises of an overview of individual processes activities. This part provided insight into particular
internal activities, consequentially revealing potential challenges and obstacles within the individual process. Optimized activities are marked with: (a) dark grey colour where a completely new activity was created; and (b) light grey colour where the existing activity has been given different execution sequence.
New and optimized activities have an asterisk next to the execution sequence number. The dominant
purpose of critical analysis was to resolve processes optimization.

2. RESULTS
Firstly, the current process approach of the researched SME is presented in the beginning of each
sub-chapter. Every company’s desire is to stay competitive in the overcrowded business market, especially now when we must deal with the uncertainty of tomorrow. For this purpose, we reviewed the processes current situation and, on the latter’s premises, provided a solution proposal, which includes improved and optimized process approach, which are presented in the second part of each sub-chapter.
Acquiring standards and certificates is voluntary and in no way mandatory. However, the advantages
and opportunities that arise when following the guidelines and directives of the standards cannot be
denied. Since the acquisition of these can represent a considerable financial burden for a SME, which is
also a family business, the focus is given on a more cost-effective solution proposal.
When reading the following chapter, it is necessary to consider that improvements are not always a
reflection of shortened processes, but of precise, accurate and up-to-date procedures that include detailed activities. As life is not black and white, the composition of processes cannot be simple either. The
presentation of seemingly simple processes can only be summed up with the idiom “the devil is in the
details”.
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2.1 Procurement process
2.1.1 Current procurement process
The current procurement process in presented with the Figure 1. The procurement process begins
with an inspection of warehouse stock of materials, which requires a blank document with a table for the
materials inventory, which was created by the CEO. An employee reviews and counts the material in
stock and writes it in the table. The completed table represents the starting point for the necessary material orders, as it shows material shortage. The employee then hands over the completed table to the CEO,
who reviews the suppliers' offers for the necessary materials, based on the table, and selects the appropriate one. The latter is sent the necessary material order, for which the order confirmation by supplier is
needed. The waiting period for the ordered material delivery begins. When the supplier delivers the ordered material, an employee must first check the purchase order issued by the CEO. It states the material type, its quantity and price. This is followed by checking the material – whether the material type,
quantity, quality, and price are correct. It has already happened that the supplier delivered the wrong
material or that one ordered material type was not delivered. In this event, the reviewing employee must
immediately notify the CEO and report the defect to the supplier. The material ordering activities are then
repeated – if all the material has arrived and met the criteria (material type, quantity, quality, and price),
the reviewing employee must sign the delivery note and accept the invoice from the supplier. The invoice
is then submitted to the CEO, who forwards it to the accounting department for payment transfer. The
material is then transferred to the warehouse room, where it awaits production.
From the sole beginning, it was possible to observe the long-term and redundant activity, where employees inspect material warehouse stocks on hand. The employee needs a warehouse inventory table,
which must be completed whilst inspecting the material stocks and upon completion delivered to the
CEO. This activity is ineffective since a lot of valuable time could be used more optimally. Overall, the
SME takes the procurement process very seriously. They are aware that without good procurement they
cannot maintain a competitive position in the market, so they spend a lot of time reviewing the supply
market for plexiglass material. Although the SME does business with a few regular suppliers, they are
constantly reviewing other suppliers offers. In the past, one of the regular suppliers had higher prices of
plexiglass material than the others – one might think it was because of better material quality. After the
comparison, a conclusion was made that both suppliers have the same quality material, except that the
permanent supplier raised prices due to the higher demand caused by the COVID-19 pandemic. Thus,
the SME changed one of its permanent suppliers, by which they reduced purchasing costs and maintained the same quality.
Delivered material on request is inspected every time it is received. If damaged panels of plexiglass
material arrive, they will be rejected, and new ones are ordered immediately. In this event, the cost of
damaged material is paid by the supplier, and the delivery time of new material is shorter since the error
was made on the supplier’s side. The same procedure occurs in case of wrong material delivery or forgotten delivery of a specific material type. As described, an employee must sign the delivery note upon material receipt – if the material was not suitable, the delivery note is not signed. After material receipt, the
latter is transported to the warehouse room of the SMEs premises, where the material stand is installed.
The stand has sorted drawers for different plexiglass material types, which differ in thickness and colour.
The SME does not own a hefty storage facility, which could be a big advantage.
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Figure 1. Current procurement process
Source: own

2.1.2 Optimized procurement process
An improved and optimized procurement process flowchart, presented with the Figure 2, eliminates
ineffective and redundant activities whilst including optimized activities, which would help with efficiency
of SMEs business. The procurement process may seem more complex and extensive, but it includes
basic procedures to improve the process.
Proposed optimized procurement process begins in the same way as the current process – with an
overview of material stocks. For the first activity (inspection of materials warehouse stock), employees no
longer need a document with inventory table, as the first improvement would be the implementation of
material recording by a computer system. The procedure would take place when the material is taken
directly from the warehouse and / or by issuing an invoice to the customer. As part of this improvement,
the implementation of a computerized invoicing system is suggested, which would record the amount of
plexiglass material used for a product. The amount of produced waste material would also be recorded in
the program – this would not be visible on the customer’s invoice. Currently, the SME is issuing delivers
notes upon products receipt by customers. Such recording would update the material stocks quantity on
an ongoing basis, which eliminates the need to manually review materials stock, enables real-time data
and employees’ time optimization.
Computerized invoicing system implementation would save space used to store delivery notes, annihilate search time for old invoices and stock inspection (since it would already be in the system). The
system would also increase SMEs transparency and reduce environmental impact of paper consumption.
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For system’s optimized use, it is recommended to purchase at least one tablet which would prevent running around the SMEs premises, as employees cannot carry around stationary computers. Thus, all the
necessary data would be at the grasp of hand and entered directly into the system through the tablet,
which should support such a system.

Figure 2. Proposed procurement process
Source: own

Next proposed solution would be the implementation of the Kanban system, which manages lean
Just-in-Time production. It was developed to improve production efficiency through the main advantage
of the system – setting a permissible stock limit to avoid low or high stock levels (Wallace & Spearman,
2004). The CEO would specify and determine the allowed minimum and maximum materials stock limit
as, for example, for transparent plexiglass material at 40% (this material type is used on daily basis), and
for non-regular plexiglass material at 10%. When the stock of transparent plexiglass material would
reach 40% or less, the system itself would report a shortage through the computer system. An upgrade
124

would be for the system to communicate the material shortage directly to the supplier, which saves time
with the order placement.
As third proposed improvement, but primarily necessary, demand forecasting was suggested. The
demand forecast can be calculated based on past sales data. An example of such calculations model is
ARIMA, which allows various settings based on the company’s needs. The most up-to-date information for
future demand can be obtained from massive amounts of data. The more values entered, the more accurate the calculation will be – data for consecutive years, where monthly, weekly, or daily data are entered. Thus, the SME would avoid in-bulk purchases and the material shortage challenges.
In event of non-implementation of material recording computer system, the materials stock reviewing and demand forecasting would be assigned to the CEO, who regulates the necessary materials purchase. Despite the non-implementation of the computer system, implementation of demand forecasting
is strongly recommended. Obtained past sales data represent the foundation to prepare and create a
purchasing plan, which is one of the most important parts of the company’s business plan. The latter
specifies the exact material requirement quantities, the calculation of orders number and their cost. At
this point, the CEO decides whether a material order is necessary. If not, the procurement process ends
here. In event of an affirmative answer, a review of suppliers’ offer on e-public procurement website follows. This activity is not imperative with every order, but it is recommended to execute it every few
months, since it checks various suppliers offers, which change with time. The use of e-public procurement or e-purchasing is similar process to using consumer goods (Collins, 2012). It starts with browsing
the suppliers’ websites of the selected material. The comparison and purchase website can be visited to
compare prices. The company’s material requirements are specified to suppliers on the website, and the
process ends with a transaction via electronic payment. This option provides the benefits for managers
by helping them communicate with suppliers and potential suppliers, reducing the time of e-mails, costs
of purchased goods, and the administrative costs associated with transactions. The process is faster and
at the same time encourages better communication.
After the order is placed, the delivery waiting period begins. Upon delivery, the material is inspected
as before (or with the help of material recording computer system). If the wrong materials have been
delivered, the activity continues in the reclamation process – the CEO and the supplier are informed of
the error and re-delivery is needed. If all the material is suitable, the delivery note is signed, the invoice is
accepted, and the material is warehoused until use.

2.2 Demand and supply process
2.2.1 Current demand and supply process
A formidable procurement process is insignificant if there is no market demand for plexiglass products. Thus, the following process, demand, and supply, is of ample significance for the successful SMEs
business operation.
The responsibility of demand reviewing and offer preparing lies with the CEO. Certain requests or offers can also be regulated by employees (in this event, it is about special kind of demands or customers).
Correspondence with customers can take place in physical form or online form (via phone or email).
Premised on the reviewed demand, an offer is then made, which must contain specifications about material type, necessary quantity, (estimated) product production time, and price. The latter is consistent of
labour and material costs. The formal product production time is 14 days, depending on the season.
Before confirmation of the offer, the receiving customer can suggest corrections or changes for the
demand, thus continuing in the offer re-making activity. In this event, the customer is obliged to provide
corrected information and/or data, as are product’s physical characteristics (e.g., thickness, colour,
measurements). The customer can also not agree with the prepared offer and/or corrections are not an
option, whereas the said business is then terminated. After offer confirmation, the customer is obliged to
provide an order form with information about the order and personal information.
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Upon order receipt, the CEO reviews the customers information to conduct whether they are a regular customer or if the order is minor. If the customer is new (not a regular customer) or if the order is in
bulk, a pro forma invoice is necessary. The identity of the payment receipt must be verified upon receipt
of the pro forma invoice payment. After, the SME can issue the order confirmation. In case of a regular
customer, or minor order, the pro forma invoice and proof of payment activities are superfluous. It must
be stated, that this action has caused some challenges in the past for the said SME (which is disclosed
in the optimized process). Based on the order and the order form, a work order is created for the purposes of product production. The activities then continue in the next process. The current demand and supply process in presented with the Figure 3.

Figure 3. Current demand and supply process flowchart
Source: own
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2.2.2 Optimized demand, supply, and sales process
Optimized version of lastly disclosed process has been enhanced into demand, supply, and sales process, which takes place in the last current process. The improvement was done on the premise of appeared challenges in events of non-payment and product non-acceptance. Despite of the well-known
mantra “customer is king”, such customer irresponsibility must be eradicated. The initial activities thus
remain the same as before, introduced improvements are found towards the end of the process.

Figure 4. Optimized demand, supply, and sales process
Source: own

After receiving customer’s demand, an offer is made and forwarded to the customer. After order confirmation by the customer, they must state the expected product production time. As aforementioned, the
formal product production time is 14 days. The time interval for product completion depends on products’ production complexity. When customers abide impatience, they can demand the product within few
days, or even the same day, which leads to overtime for the employees. Occasionally customers, despite
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the time-bound demand, do not pick up the product for weeks. The first improvement correlates to this
challenge: upon time-bound demand, the customer has to be inclined to meritorious payment. Three
conceivable propositions were made for time-bound demands (where the customer must firstly agree
with the set payment):
 product production time is maximum one week – the product costs rise up to 10%;
 product production time is one day – the product costs rise up to 40%;
 product production time is over two weeks – the product costs rise from 5 to 10%.
As next improvement here, we introduce the payment of a pro forma invoice for all customers. Thus,
the SME would no longer have problems with defaulters or unclaimed finished products, as the product
production would start only in case of a settled pro forma invoice.
The demand revision and offer preparation should be the CEOs domain, and employees would focus
solely on products production. Only in the event of at least one new employment position, the demand
and offer activities could be arranged by an employee. The optimized demand and supply process in presented with the Figure 4.

2.3 Product production process
The extent of the production process necessitated a division into two segments: process of custom
product production, and process of retail product production.

2.3.1 Current custom product production process
The first mentioned process begins with a meeting where the CEO presents formed work orders and
distributes them among employees. Together they determine the work process – which work assignments take precedence, which are necessary for immediate production, which are more or less complex
in nature. They must also consider the work assignments they have received in previous days and have
not yet been completed. This way of working seems commendable, as few company managers work
closely with employees in a way that takes their opinions into account in the work process. Perhaps the
atmosphere in the SME is more “friendly”, as it is a family business that does not have a substantial
number of employees, so the team can be more cohesive.
It is also necessary to determine whether a software scheme (e.g., a plan required for an automated
processing of semi-finished products on a laser or CNC machine) is required for the product production
(e.g., the ordered product is a square, the software scheme for which computer drawing contains each
side of the square and is then cut by a laser from plexiglass plate). Complications can occur here, as all
products that require a software scheme are taken care of by an employee, who has been appropriately
trained for it during their education. This means he has to cease his work and create a software scheme
for a co-worker’s product. They try to mend the situation by making all the software schemes in the morning, which means that an employee cannot continue working on their products. If there is a need for a
software scheme, the employee creates it and uploads it on the device on which it is needed. If the order
for the product arrived with the attached software scheme, the process continues in the activity of preparing the necessary material.
Next activity is preparation of necessary materials, which is done by an employee, who prepares the
materials for himself, possibly also for co-workers. He must first check if the material is in stock in the
inventory table. This can be a time-consuming process as the table is printed on a sheet that can misplaced quickly. The employee must find the necessary material in the warehouse room and deliver it to
the right workplace. Due to the relatively modern technology, they can process semi-finished products in
different ways, depending on the needs of the final product. Methods of processing include:
 processing on a CNC machine (milling);
 laser cutting and / or engraving;
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mechanical or thermal bending (method used depends on the material);
diamond grinding;
thermal or manual polishing;
manual milling with milling machines;
joining or gluing a broad number of semi-finished products.

The products quality is inspected after each activity by the responsible employee, which is not included in the flowchart, as the same CP would be repeated constantly. The damages and irregularities
must be noticed prematurely in order to reduce labour, material, and time costs with the immediate reproduction process. Such quality control is commendable and exhibits exceptional operations quality
significance.
Every completed product is protected with foil and then packaged for protection from various external influences. The latter must be done since the materials protective foils are removed. Packaged products are lastly transported to the customer handover point. The current custom product production process in presented with the Figure 5.

Figure 5. Current custom product production process
Source: own
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2.3.2 Current retail product production process
The current retail product production process in presented with the Figure 6. Retail includes products for the purpose of mass sale (e.g., racks for sheets or drawers, coasters, and document boxes, and
whole or cut and optionally processed plexiglass panels). The retail product production process is in
some respects similar to the previous process - the first activity is too a meeting between CEO and employees, but it is followed by inventory inspection. If the product is in stock, the retail process is completed as there is no need for intermediate activities. Similarly, if the customer wants to buy a semi-finished
product on site – in the event that only a cut plexiglass plate required.

Figure 6. Current retail product production process
Source: own

If the product is not in stock, the activity from the previous process is repeated (e.g., the preparation
of the necessary material, followed by material cutting). Then the employee must check on the work or130

der if additional edge processing is required. This is done when a semi-finished product is ordered, where
the edges must not be sharp or rough. The latter properties are eliminated by means of thermal or manual polishing. Manual polishing also includes manual products cleaning with a special liquid, which can
be a very time-consuming process. Especially in case of bulk product quantities and if these products
have a print on them, which is done with special paints for plexiglass material and are very sensitive to
manual cleaning. Employees check the semi-finished products quality after each completed activity,
which we did not include in the flowchart. As with the previous process, severely damaged products need
to be rebuilt. Therefore, accuracy is a very highly valued virtue in this SME.
The final product is formed from the semi-finished product, which is cleaned with air during the last
activity. The latter is needed for every product, since each plexiglass plate that needs cutting activity, is
left with minor waste particles that need to be removed. Since every plexiglass plate has protective foil
on, there is no need for packaging activity. The finished product is transported to the pick-up point, thus
completing the process of retail product production.

2.3.3 Optimized product production process
Tangible and visible optimization of production processes are superfluous at present time. Despite, intangible improvements are necessary in both overall production processes, such as new workplaces and
employments, in general and business specific employee training courses, enhancement of machinery
with equipment layout optimization, and modern hardware investments.
The number of SMEs employees is minor – to be more specific, three, including the CEO. The optimization of worktime for such minor employee number, considering the extensive workload, is extremely
complex but essential. Thus, at least two new employments would be required to maximally optimize the
production and work process in general.
General and business specific employee training courses are required for smooth production process
flow (e.g., sage of specific programs and software, preparation, and creation of software schemes), which
would consequentially relieve employees, as they would optimize time used for individual tasks due to
the acquired knowledge.
Equipment and machinery layout optimization is also desired. The proposition is to organize the hardware in the sequence it is most often used during production processes.
Lastly, modern hardware and technology investments are essential for the competitiveness and optimized business management. Purchase of new, modern machinery and equipment would enable facilitation of the work process, as performing manual tasks would become superfluous. The aforementioned
improvement would reduce production time, consequentially reducing labour costs and enabling additional time for other, more prominent work assignments.

2.4 Product handover and sales process
2.4.1 Current product handover and sales process
The current product handover and sales process in presented with the Figure 7. Production processes collide in the beginning of the last fundamental process – product handover and sales process. The
CEO or employee must inform the customer about the finished product they have ordered. Product demands often do not include an entire plexiglass panel, which can result in the still usable panel parts
becoming waste material. Individual panel parts or pieces are partially included in the material per
square meter price, which does not reimburse the full cost of waste. Occasionally, customers desire
products, that are panel parts or pieces, where the product price has to be lower than the prescribed
material per square meter price. The SME attempts to produce as little of waste material as possible,
showing favourable interest in waste material management, reducing material ordering and disposal
costs, whilst contributing to revenue and income at the expense of waste.
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Figure 7. Current product handover and sales process
Source: own

Upon product completion, the customer is informed and is required to pick up the completed product.
In rare cases, the customer does not decide to take over the product for various reasons (e.g., customer
goes bankrupt at the product production time, or they forget about the order and no longer need it). In
this event, the product is placed in the warehouse room. The CEO then has two options: either try to resell the product or dispose it. Retail products are easier to sell than custom products, as the latter have
been made according to specific information for a specific customer and use purpose. The customers’
obligation of product payment is not always achievable; for negligible amounts the initiation of legal proceeding is not worth. Such products are eligible to be resold, if possible, or they are recycled, disposed,
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or destroyed. In the event of a minor order or a regular customer, the latter is obliged to pay for the product that he ordered but did not accept. If the customer confirms the acceptance, the correctness product
production must be reviewed by the customer upon product retrieval. In the event of errors or irregularities, the perpetrator must be determined – the customer with faulty design or the SME. Customers tend
to send wrong documents or files with incorrect measurements, information, and data about the desired
product, which results in the product incapability to meet expectations or is unusable for the original purposes. In this event, the products manufacturing cost is borne by the customer, otherwise the SME. Improperly manufactured product is sent back to production, where, if possible, is repaired or rebuilt, upon
submission of correct plans. In the event of its own fault, the SME makes every effort to ensure the product is manufactured correctly in the shortest possible time.
When the product meets the criteria and expectations, the customer can accept it. The data from order form and work order are then transcribed on the delivery note, issued to the customer. One copy of
the delivery note, the order form and the work order must be submitted to the accounting department by
the SME. At this point, it is necessary to check whether the order was for a regular customer or a minor
order. The accounting department then creates an invoice, which is sends to the customer. The latter
must provide the proof of payment to the SME, which is verified and processed by the accounting department. If the product was ordered by a random customer or if it was an order in bulk, the last two activities are skipped, as the proforma invoice has been settled. In the time interval of last two years, the
SME established that business operation, premised on product production without previously settled pro
forma invoice is not always successful. If the customer does not want to accept the product, the SME
would be protected in of the pro forma invoice payment. At this point, the process of product handover
and sale ends, thus ending the SMEs current process approach.

2.4.2 Optimized products handover process
The second presented process has integrated with the sales process, enhancing this to be optimized
products handover process. The process begins after the product production processes is completed and
the customer must be notified of the finished product. In the event of product non-accept, the latter is
stored in the SMEs warehouse room until possible resale, thus completing the product handover process. Otherwise, the introduced renewed activity would include product recycling option. This could be
done via an external service provider (3PL) or a supplier, which recycles such materials. The nonaccepted products would be recycled and reused, consequentially leading to material costs reduction,
along with negative environmental impacts of improperly discarded products.
When the customer picks up the completed product, the delivery note challenge currently occur. Recording inventory amount by issuing an invoice was already proposed. The latter should be enhanced
with a computerized invoicing system, which records plexiglass quantity usage. Such system enables: (a)
inventory updates in real-time, whereas manual inventory checks are redundant; (b) up-to-date data with
corresponding information; and (c) time optimization. Three copies of delivery notes are currently issued
by the SME: for the customer, for the SME, and for accounting department. A computerized invoicing
system would firstly enable cloud storage of issued delivery notes, shortened search time for previous
delivery notes, increased transparency, and reduction of paper consumption and environmental impact.
Optimized product handover process simplifies current long-winded invoicing system. Thus, in the optimized process of product handover the customer would receive only product receipt upon product pick
up. The optimized product handover process in presented with the Figure 8.
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Figure 8. Optimized product handover process
Source: own

2.5 Proposed online retail product sales process
The proposed online retail product sales process in presented with the Figure 9. The SME has its
own website and social media profiles, where it regularly notifies its customers about retail products. To
this end, we have created a new process that could be introduced into the SMEs business – the online
retail product sale process. The SME has a partially implemented online sales process for custom products, but not for retail products.
When visiting the website and wanting to purchase a product, the customers would be able to
choose between a retail product or a portion of plexiglass panel. In the first case, they could choose the
desired product, which must be in stock. In the second case, a window would open on the website, where
the customer should specify: material type (thickness), material colour (according to the available colour
scale), dimension specification (length and width of the piece) and whether additional edge treatment is
required. For the material type, we would recommend a legend construction, where each material type
would be state and briefly described. The prices of plexiglass (per square meter) should also be entered
on the website so that customers are immediately notified of the order cost. The latter would also depend on the product production time and the method of product handover. After the order is placed, the
customer would have to pay for the ordered product.
Upon order receipt, the CEO would check whether the product cost has been paid – so the SME is
protected from frivolous customers and material loss. After received payment, CEO would check whether
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the order was placed for a plexiglass panel. If so, four retail activities are repeated (marked as RP3, RP4,
RPCP2, RP5 and RP6).

Figure 9. Proposed online retail product sales process
Source: own

The customer had to indicate method of product handover. If they selected product handover via
mail, the CEO must notify their 3PL, who provides delivery services for them. Upon 3PL’s arrival, the
product is handed over and the 3PL issues a receipt for product acceptance. The CEO must then notify
the customer about the product shipment. However, if the customer wants to accept the product personally, some of the activities from the proposed improved product handover process are repeated (marked
as HP1, HP3, HP4 and HP5). This would complete the proposed online retail product sale process. The
process overlaps in part with two aforementioned processes, namely retail production, and product
handover.
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3. DISCUSSION
3.1 Assessment of the implementation
After two-year time interval, an analysis of the proposal's implementation was carried out, premised
on an assessment scale. The interest was focused on number of implemented proposed improvements
by the SME.
To obtain tangible results, assessment table was prepared, where the proposed improvements were
divided into six areas (Table 1): (a) general; (b) procurement; (c) demand, supply, and sales; (d) production; (e) product handover; and (f) online sales. Within each of the introduced six areas, there were from
minimum two to maximum six proposed improvements, altogether 25 proposed improvements. The implementation of the proposed improvements was evaluated based on a three-point assessment scale: (a)
0 for non-implementation; (b) 0.5 for partial implementation; and (c) 1 for total implementation. The decision for the partial implementation premised on matter, that not all improvements can be fully implemented in a short time interval.
Table 1. Assessment of the optimized process approach implementation
General
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Obtaining certificates/standards
Obtaining a vocational diploma
Participation in training courses
Employment of an additional worker
Digitalization
Online sales for retail products
Procurement
Demand forecasting
Creating a procurement plan
Computerized system for entering existing stocks
Implementation of KANBAN system
Choice between several suppliers; order from the most favourable (price, delivery time)
Use of e-procurement
Demand, supply, and sales
Higher order price in connection with the production deadline
Proforma invoice before the product production, regardless of the origin of the customer
Production
Employment of an additional worker
Employee training courses (for production, software, and programs)
Hardware layout change (based on the sequence of machines usage)
Purchase of newer, more modern equipment (laser, iPad, band saw)
Product handover
Recycling (3PL or the SME itself)
Based on the invoice, the material stock is recorded
Establishment of a computer system for issuing invoices
Online sales
Custom product products for everyday usage
Retail products (prefabricated, panels)
Delivery of products via 3PL
Renewed website
Together
17 out of 25
68% out of 100%

Source: own
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0
1
1
1
1
1
1
1
0
0
1
0
1
0,5
1
1
0
1
0,5
0
0
1
1
1
1

Seen in Table 1, the SME was able to: fully implement 16 improvements; partially implement two
improvements; and has not yet implemented seven improvements out of 25 altogether.
Amongst honourable acknowledgement of improvement implementations are:
 demand forecasting was implemented at the beginning of the year and has enabled yearly finance
planning, which was divided into various areas;
 a new workplace (currently for one employee);
 purchase of an iPad tablet for graphic and software schemes design;
 new machinery (CNC laser and automated band saws).
Premised on standard ISO 9001 and TQM principles, an improved process approach enabled insight
into redundant and wasteful activities, which were improved through detailed overview. As seen from
Table 1, optimized processes improved the company’s performance and its management. Continuous
improvements and process management represented a fundamental factor for economic stability increase of this SME. These improvements enable the necessary IT solutions reengineering to support
business operations with new, optimized processes.

3.2 Future research
The first fundamental condition for implementation of the proposed process approach is undoubtedly the interest of the SMEs CEO and employees, which they have shown. Another key condition is the time
needed to make improvements. And as third crucial condition, we can mention the CEO’s willingness for
financial investments that would be needed. However, as the researched SME is a family business, with
minor number of employees, without unlimited financial resources, the recommendation would be to
implement various minor improvements, such as propositions from this optimized process approach.
Then, gradually, the SME can begin to implement various guidelines, frameworks, models, and standards
to improve their business operations. Time is not money, so it can be used to wisely and to SMEs advantage.
Many improvements can be achieved through various trainings, educational programs and cofinancing provided by organizations. For the improvements’ implementation, joint work is needed, which
is easier with a substantial number of employees.
Based on the observed and obtained data, further development and research are also possible, such
as:
 inquisition of raw material processing providers for material recycling and research about the procedure of plexiglass material processing into raw material;
 research about modern information technology and the provided opportunities of implementation
(such as Digital Twins for hardware, machinery or even processes);
 introduction of Capability Maturity Model (CMM) as a methodology to detect and improve processes
with a five-level evolutionary path (Lutkevich, 2022), as it provides a framework for assessment of
business management capability (Wei et al., 2019);
 investments in the SMEs digitalization. Thus, the researched SME would grow with new knowledge,
transforming it into opportunities, and steadily accumulating competitive advantages, all leading to
preponderant revenue and profit, whilst diminishing the environmental impact.

CONCLUSION
On the premise of the research’s findings, it can be concluded that the SME has successfully started
implementing the proposed improvements. The solution proposal of optimized process approach was
implemented immediately but gradually. It is estimated that the proposed optimized process approach
has been implemented (certain improvements completely, others partially) namely in 68%. Although only
partial implementation of the optimized process approach was conducted, the latter led to economic
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stability increase of the researched boutique production SME’s. Its business results have exponentially
improved, which is reflected in: increased product demand by 8% due to further efficiency, agile order
fulfilment; and heightened income by 4%, compared amongst previous years and the implementation
time interval. Precise financial improvement information could not be obtained due to their private nature.
To optimize and successfully reengineer logistics processes in companies, the harmonization of all
processes and their activities is needed within the company’s objectives, scope, and complexity. The
implementation of a process approach enables improvement of business’ performance since processes
can be managed as a system of process’ network with their interactions. The latter constitutes a better
transparency and consideration of the system as a whole, which allows its optimization with consequent
increase in added value and revenue, followed by an investment in the IT solutions reengineering for
business operations support, premised on proposed optimized process approach. The emphasis here
should be directed onto IT resources: (a) hardware, (b) software, (c) people, and (d) information assets.
All of the specified represent a core of any company – the essential capacity for accomplishing mundane
business operations.
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INTRODUCTION
”The soul of an economy knowledge is a constant striving for innovation;
the source of its power is education. In today's world, the competitive power
of the states essentially represents a competition of the knowledge level”
Li Tein

A paradigmatic knowledge is indisputable today for several reasons, but primarily because of its
dominant importance for the future of humanity and sustainable development. In addition, another reason
is the number of theoretical concepts containing knowledge: a) the concept of knowledge as the only
unlimited resource and the key factor for sustainable development, b) the concept of knowledge as a
product, because production of knowledge is the most important determinant of modern economics, c)
the concept of codified knowledge, which becomes the most important component of the economic
relations, d) the concept of economy knowledge and society knowledge as the most important
consequences of an information society development, and e) the concept of the new economy (hereafter
n.e.) as questionable theoretical and methodological construction, found in the jargon and articles of many
authors (Draskovic et al., 2013).
Representing the knowledge, skills and attitudes that enable people to gain income and other beneficial effects, human capital became a vital factor for the development of economies and societies as early
as the twentieth century (Wielechowski et al., 2021). Investment in human capital can result in high rates
of economic growth which are preconditions to strengthening the position of any country in the global
competition (Chlebisz and Mierzejewski, 2020). The quality of human capital is foremost shaped by the
educational system. Accordingly, in modern economics, education is not seen as expenditure (alongside
welfare, the pension system, state apparatus, defence and security) but rather as an investment that determines the rate and quality of economic growth. In the twenty-first century, the importance of human
capital has increased even more, in the context of the growing role of knowledge and innovation in the
economy, and ever greater uncertainty. Hence, in recent decades, intellectual capital, that is, the ability to
generate and create innovation, has become a key element of human capital. It has emerged as a decisive
factor in modernizing the economy, adapting new technological structures and responding to the challenges of global competition (Ibid.).
During the transition the SEE countries underwent a systemic transformation in two major directions:
the introduction of new professions in the labor market and areas of universities, as well as the emergence
highly expressed of a commercial component. Data show that huge transformations took place in all South
East European (SEE) countries in the period 1990-2020: the enrollment of students doubled and, as a
result, the number of university graduates did so too. Over the past 30 years, there have been significant
positive changes in the education system, as studies show that big number of school graduates go to
universities. As a result of the expansion of higher education (with regard to enrolment policies, the number
of graduate students, new faculties and universities, new study programmes, new types of diplomas, etc.),
appear mounting pressure on employment policies and large-scale unemployment of highly-educated personnel.
Several major mistakes were made during the so-called Bologna process of higher education reform.
First was the failure to create the required and equal conditions for carrying out such a challenging education reform. Second was the failure to define the importance and competitive level of individual highereducation institutions – no differentiation was made between leading, traditional state universities and
new ones in terms of awarding to each the status it deserved. As a result, the contribution of the individual
universities to the development of competitive human capital was not properly assessed. Not only were
the universities’ research capabilities and contributions ignored but the need for establishing new research
centres (for examples, institutions, etc.) was also overlooked. A series of other institutional and organizational mistakes were made regarding the operationalization of legislation and various regulations relating
to studies, appointment to scientific grades, etc. The commercialization of (paid for) higher education
spread at an incomprehensible, paradoxical and fatal pace, resulting in immeasurable consequences on
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the side of supply (the forced and ill-suited hyper-production of teaching staff) and on the side of demand
(enrolled students and graduate students) as well as in mounting pressure on employment.
The rapid development of sophisticated information technologies that have enabled distance learning
has given an even greater impetus to the quick spread of higher education (Volchik et al., 2021). Foreign
scientists distinguish two most important groups of accessibility factors of higher education: financial and
territorial (Clancy and Goastellec, 2007). “Accessibility of higher education" is understood (Abankina and
Filatova, 2018) as a quantitative characteristic and is evaluated from three points of view: social (socioeconomic characteristics of subjects, the number of admission places, the financial component), spatial
(location of housing, he distance to the nearest settlement with the university, educational and transport
infrastructure) and motivational (factors that encourage movement for the sake of choosing according to
preferences, or, conversely, removing such a need).
With its ten universities, 17 polytechnics, 20 colleges and some 165 thousand students, Croatia is
part of the European Education Area. The Croatian and European systems of higher education are adapting
to new educational, social and professional changes in continuo. The future development of higher education is focused on teaching processes, aimed at facilitating the acquisition of fundamental knowledge and
the development of skills to resolve emerging issues, and at preparing students to address challenges
pertaining to the future and to development. Higher education has always been a precondition to economic
growth (Marquez-Ramos and Mourelle, 2019; Poor et al., 2018), and within the knowledge society, the
role of higher education is even more pronounced (Drucker, 1969). Coined by D. Bell (1976), the term
“knowledge society” refers to a society with a post-industrial economy, in which the work force is concentrated in the sector of services, ideas and communication, and which is dependent upon people and institutions for knowledge generation.
Education is not only a factor of economic growth (McMahon and Oketch, 2013; Nussbaum, 2011). It
also produces numerous attendant non-market effects and enables people to enjoy life (Galbraith, 1997,
Becker and Mulligan, 1997, Malamud, 2009, Oreopoulos and Salvanes, 2011, Harari, 2017; Saulius et
al., 2020). Education and professional training are fundamental determinants of an individual’s economic
performance (Kurczewska et al., 2020). Many studies have confirmed the high correlation between educational level and happiness (Tan et al., 2021; Araki, 2021). Hence, higher education systems are faced
with a fundamental and constant demand for quality improvement. There are various reasons for the increased interest in education, which primarily results from the ever-greater importance of education in the
lives of people and society. In this, small universities play a special role, as they must be embedded in a
community and become the core of individual and local growth and development. Accordingly, the research
subject of this paper is the satisfaction of citizens with higher education in the Croatian town of Rijeka.
To accomplish the paper’s objective and purpose, and to prove the main and auxiliary hypotheses,
various scientific methods have been used, including the survey method and the methods of descriptive
and inferential statistics.

1. THEORETICAL FRAMEWORK
1.1 Literature review
Over the past few decades, higher education around the world has transformed from elite to mass,
because to achieve social justice and increase competitiveness in the global economy (Yang and McCall,
2014; Draskovic & Bilan, 2019). Basic problem of ensuring equal access to higher education is to balance
the his system, which leads to an increase in the quality of education and opportunities equalization for
population groups with different incomes (Brennan et al., 2004; Singh, 2011; Unterhalter et al., 2010;
Meyer et al., 2013; Knight, 2019).
Satisfaction is a concept that has been frequently studied in economics (Levin et al., 1980) and in
education. Where higher education is concerned, most studies have focused on measuring the satisfaction
of students and/or professors (Colton & White, 1985; Suldo et al., 2006; Botek, 2016; Bateman &
McMahan, 2014, Mihanovic et al., 2016; Arpilleda, 2017). Studies dealing with citizen satisfaction with
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higher education are poorly represented in the literature (Jones, 2016; Calderon & Crabtree, 2019). Most
studies on citizen satisfaction focus on primary and secondary education (Lewis & Pattinasarany, 2009;
Saad, 2019).
D. Bigs and W. Barnhart (1972) argued that citizen satisfaction with higher education is strongly linked
to the citizens’ perception of life on campus. D. Bigs et al. (1977) studied the educational values of citizens
and their satisfaction with the state university. Studies focusing on citizen satisfaction with tertiary education need to be recognised as a vital factor in evaluating universities because citizens make up the local
community, a very important stakeholder in any university. It is the task of the university to identify stakeholders (students, employees, sponsors, businesses, society, etc.) and to satisfy their diverse interests.
Thus, by identifying stakeholders and objectives, the basic assumptions are set for evaluating the quality
of higher education.

1.2 Research Concept
The University of Rijeka is the second oldest university in Croatia, and its constituents are found in
various locations in the town of Rijeka and the surrounding area. Consisting of 18 active constituents
(faculties, academies and departments), the University of Rijeka provides 172 study programmes in diverse scientific fields, in which interdisciplinary studies are well represented. Accordingly, in this scientific
discourse, the construct of satisfaction with higher education as a public service in Rijeka is measured
with eight elements:









Availability of occupations and various types of faculties (A_Occup),
Quality of higher education (Q_HE),
Transport of students to the faculty (Transport),
Use of the Trsat University Campus for various student events, tribunes, conferences, symposiums
(U_UC),
Scholarships for outstanding/top students (Scholarships),
Ties between businesses (employers) and the academic community (T_BAC),
Ensuring jobs for top students (J_TS), and
Annual faculty tuition fees (A_TF).

Closed-ended items, with options from which participants could choose a response, were used in the
questionnaire. A Likert scale, one of the scales most often used to measure attitudes, was applied, as
ordinal data were involved. The respondents were asked to report their level of agreement on a 6-point
Likert scale, having the following values:
0 – I do not know,
1 – Not at all satisfied,
2 – Not satisfied,
3 – Slightly satisfied,
4 – Satisfied, and
5 – Completely satisfied
The reliability of the measuring instrument was analysed using Cronbach’s alpha, which was 0.88, a
value suggesting good internal consistency and stability of factors and high reliability (Table 1).
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Table 1. Reliability of the measuring instrument
Summary for scale: Mean=18,1985 Std.Dv.=8,68437 Valid N:403 (MI_SO) Cronbach alpha: ,888503 Standardized alpha: ,890898 Average inter-item corr.: ,512927
Mean if - deleted
Var. if - deleted
StDv. if - deleted
Itm-Totl - Correl.
Alpha if - deleted
A_Occup
15,21588
61,25612
7,826629
0,603814
0,879954
Q_HE
15,32010
59,39382
7,706738
0,679016
0,873117
Transport
15,75434
58,08606
7,621421
0,622584
0,878791
U_UC
15,79156
55,98633
7,482401
0,667480
0,874705
Scholar16,17370
54,99712
7,416005
0,738266
0,866531
ships
T_BAC
16,33499
60,19299
7,758414
0,680290
0,873477
J_TS
16,59801
59,93270
7,741621
0,702203
0,871682
A_TF
16,20099
58,28466
7,634439
0,630668
0,877761
Source: Own

In line with the above-mentioned, a conceptual research model was developed (cf. figure 1).
Satisfaction with higher education as a public services
– Faculties – H0
H1, H2  H3, H4
Demographic characteristics
a)
b)
c)
d)

Sex
Age
Education
Working experience

Figure 1. Conceptual research model of satisfaction with higher education
Source: Own

The main and auxiliary hypotheses of the paper were formulated based on the set conceptual research
model:


H0: Most of Rijeka’s citizens show above-average satisfaction with the availability of occupations
and various types of faculties as well as with the quality of higher education, but are the least
satisfied with the ties between businesses (employers) and academic units as well as with ensuring
jobs for top students.



H1: Women, unlike men, show a higher level of satisfaction with higher education (faculties) as a
public service.
H2: Respondents belonging to younger age groups show a higher level of satisfaction with higher
education (faculties) as a public service.
H3: There are statistically significant differences between respondents by educational level, with
regard to their level of satisfaction with higher education (faculties) as a public service.
H4: There are statistically significant differences between respondents by length of work experience, with regard to their level of satisfaction with higher education (faculties) as a public service.





2. SAMPLE
The study was conducted from May to August 2021. The largest number of respondents in the target
sample are highly educated, followed by those with secondary school qualifications, all of whom reside in
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Rijeka, thus making the sample representative and reliable. The survey was distributed publicly through
the Facebook social network and through public Facebook groups (Volim grad koji teče and Nova riječka
enciklopedija – Fluminensia). During the three months that the survey was accessible, 403 valid questionnaires were gathered. The questionnaire was completed by inhabitants aged 18 to 61 and over. Women
(70.47%), people with college degrees (45.16%), people in the 41-50 age group (35.24%), and people with
more than 20 years of work experience (47.89%) prevail in the sample. Table 2 presents a more detailed
description of respondent characteristics.
Table 2. Demographic characteristics of respondents
N

%

119
284

29,53
70,47

99

24,56

45

11,17

33
121
61
12
32

8,19
30,02
15,14
2,98
7,94

2
37
90
142
91
41

0,50
9,18
22,33
35,24
22,58
10,17

18
12
46
131
193
3

4,66
2,97
11,41
32,51
47,89
0,74

Sex
Male
Female
EDUCATION
Elementary school - ES
Secondary school - SS
Higher expertise (3 years Professional schools or Polytechnic according Bologna
Declaration or 2 years according to old system of education) - HS
Faculty (3 years - university baccalaureus) – F_UB
Faculty (4-6 years according to old system of education) – F_OS
Faculty (5 years according Bologna Declaration masters degrees) – F_MD
Master of science - MSc
Doctorate - PhD
Age
18-20
21-30
31-40
41-50
51-60
61 +
WORKING EXPERIENCE
Less than 3 years
From 3-5 years
From 5-10 years
From 10-20 years
More than 20 years
No working experince
Source: Own

3. RESEARCH RESULTS AND DISCUSSIONS
H0: Most of Rijeka’s citizens show above-average satisfaction with the availability of occupations and
various types of faculties as well as with the quality of higher education, but are the least satisfied with
the ties between businesses (employers) and academic units as well as with ensuring jobs for top students.
Based on the collected data, a brief descriptive analysis was made (Table 3) of the satisfaction of
Rijeka’s citizens with “Higher education – faculties” as a public service.
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Table 3. Descriptive statistics of the satisfaction with “Higher education – faculties” as a public service

MEAN
case 1403
MEDIAN
case 1403
SD
case 1403
VALID_
N case
1-403
SUM
case 1403
MIN
case 1403
MAX
case 1403
_25th
% case
1-403
_75th
% case
1-403

A_Occup

Q_HE

Transport

U_UC

Scholarships

T_BAC

J_TS

A_TF

2,982

2,878

2,444

2,406

2,024

1,863

1,600

1,997

3–
Slightly
satisfied

3–
Slightly
satisfied

3–
Slightly
satisfied

3–
Slightly
satisfied

2- Not satisfied

2- Not satisfied

2- Not satisfied

2- Not
satisfied

1,301

1,342

1,554

1,655

1,612

1,273

1,262

1,521

403

403

403

403

403

403

403

403

1202

1160

985

970

816

751

645

805

0

0

0

0

0

0

0

0

5

5

5

5

5

5

5

5

3

2

1

1

0

1

1

1

4

4

4

4

3

3

3

3

Source. Own

The average score of citizen satisfaction in Rijeka with “Higher education – faculties” as a public service is M=2.27 (SD=1.44). This finding points to the relatively low average level of citizen satisfaction in
Rijeka with “Higher education – faculties” as a public service. Nevertheless, data in Table 3, together with
an in-depth analysis, demonstrate that the first four statements have above-average scores, while the next
four statements have average scores for citizen satisfaction. It is also evident that the first four statement
have higher medians (3) whereas the medians of the other four statement are very low (2).
Using cluster analysis, the individual elements of citizen satisfaction with higher education as a public
service were further grouped (Figure 1).
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Figure 1. Dendogram
Source: own

Figure 1 shows that the data are grouped into two clusters. The first cluster consists of the elements
of the construct of citizen satisfaction with higher education as a public service that received the highest
average scores. These elements are:




Availability of occupations and various types of faculties (A_Occup),
Quality of higher education (Q_HE), and
Transport of students to the faculty (Transport).

In the first cluster, all elements of the construct of citizen satisfaction with higher education as a public
service have above-average values. The shortest distance between elements in this cluster is the distance
between “Availability of occupations and various types of faculties” and “Quality of higher education”. This
means that citizens of Rijeka are the most satisfied with these elements of the construct of satisfaction
with higher education. The second cluster comprises 5 elements of the construct of satisfaction with higher
education, of which as many as 4 have below-average values. The shortest distance between elements in
this cluster is the distance between “Ties between businesses (employers) and the academic community”
and “Ensuring jobs for top students”. This means that the citizens of Rijeka are the least satisfied with
these elements of the construct of satisfaction with higher education. This finding suggests that citizens
do not see the University as being sufficiently involved with, or focused on, the economy and community
development. Citizens are particularly dissatisfied with the failure to provide employment opportunities for
top students. The obtained results indicate the acceptance of H0.
H1: Women, unlike men, show a higher level of satisfaction with higher education (faculties) as a public
service.
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A t-test was conducted to prove the hypothesis that there is a statistically significant difference between men and women with regard to satisfaction with higher education (faculties) as a public service.
Table 4 shows the results of the t-test.
Table 4. Results of t-test
A_Occup
Q_HE
Transport
U_UC
Scholarships
T_BAC
J_TS
A_TF

Mean - Female
3,052817
2,957746
2,411972
2,443662
2,091549
1,919014
1,623239
1,985915

Mean - Male
2,815126
2,689076
2,521008
2,319328
1,865546
1,731092
1,546218
2,025210

t-value
1,676279
1,837434
-0,641841
0,687470
1,284232
1,353204
0,558225
-0,236179

df
401
401
401
401
401
401
401
401

p
0,094463
0,066886
0,521343
0,492184
0,199802
0,176753
0,577002
0,813414

Source: own

Based on the obtained results (Table 4), it is evident that while the level of satisfaction of female
respondents with almost all elements of the construct of citizen satisfaction with higher education as a
public service is higher than the level of satisfaction of male respondents, there are no statistically significant differences in any of the elements of the construct. Accordingly, hypothesis H1 was rejected, with 95%
confidence.
H2: Respondents belonging to younger age groups show a higher level of satisfaction with higher education (faculties) as a public service.
Hypothesis H2 was tested using the variance analysis method. As the conducted variance analysis did
not confirm any statistically significant differences in the level of satisfaction with higher education as a
public service between respondents belonging to different age groups, hypothesis H2 was rejected, with
95% confidence. A statistically significant difference was observed in only one element of the construct of
satisfaction with higher education as a public service – “Transport of students to the faculty” (Figure 2).
Based on Figure 2, it can be concluded that the respondents belonging to younger age groups show a
higher level of satisfaction with “Transport of students to the faculty”, as an element of the construct of
satisfaction with higher education as a public service.
H3: There are statistically significant differences between respondents by educational level, with regard to their level of satisfaction with higher education (faculties) as a public service.
Hypothesis H3 was tested using the variance analysis method. The conducted variance analysis confirmed there are statistically significant differences in the level of satisfaction with higher education as a
public service between respondents with regard to their educational level (Table 5).
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Figure 2. Results of analysis of variance for difference by element of satisfaction construct, Transport of students to
faculty in relation to age
Source: own

As statistically significant differences were observed in 5 out of 8 elements of the construct of satisfaction with higher education as a public service, the hypothesis was accepted, with 95% confidence. Respondents holding PhD degrees showed the highest level of satisfaction with all of the elements of the
construct of satisfaction with higher education as a public service. The average score of their overall satisfaction, measured for all elements, is M=2.83. Respondents holding associate degrees have the lowest
overall average score of M=2.08.

Table 5. Results of the ANOVA test for the difference in the level of satisfaction with public service higher education
in relation to the level of education
SS

Statements

HS

F_UB

F_OS

F_MD

MSc.

Ph.D

M

SE

M

SE

M

SE

M

SE

M
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As statistically significant differences were observed in 5 out of 8 elements of the construct of satisfaction with higher education as a public service, the hypothesis was accepted, with 95% confidence. Respondents holding PhD degrees showed the highest level of satisfaction with all of the elements of the
construct of satisfaction with higher education as a public service. The average score of their overall satisfaction, measured for all elements, is M=2.83. Respondents holding associate degrees (HS) have the lowest overall average score of M=2.08.
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Graph 1. Overall average assessment of citizens' satisfaction with the public service of higher education with regard
to the level of education

Figure 3. Results of analysis of variance for difference by element of satisfaction construct, Transport of students to
faculty in relation to work experience
Source: own
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H4: There are statistically significant differences between respondents by length of work experience,
with regard to their level of satisfaction with higher education (faculties) as a public service.
Hypothesis H4 was tested using the variance analysis method. As the conducted variance analysis did
not confirm any statistically significant differences in the level of satisfaction with higher education as a
public service between respondents with regard to the length of their work experience, the hypothesis was
rejected, with 95% confidence. A statistically significant difference was observed in only one element of
the construct of satisfaction with higher education as a public service – “Transport of students to the faculty” (Figure 3).

CONCLUSION
The University of Rijeka Strategy 2021-2025 underlines that one of the University’s fundamental objectives is to cooperate with local and regional self-governments in enhancing the quality of life and work
of all citizens and in continuously improving the resilience and well-being of the community, thus confirming
the fact that the University recognises citizens as being a vital stakeholder. Hence, the satisfaction of the
citizens of Rijeka with higher education (faculties) as a public service was measured in this scientific discourse.
The construct of satisfaction with higher education as a public service in Rijeka was measured with 8
elements and the total average score of citizen satisfaction in Rijeka with “Higher education (faculties)” as
a public service is M=2.27 (SD=1.44).
The citizens of Rijeka are the most satisfied with the availability of occupations and various types of
faculties (M=2.98; SD=1.30) and with the quality of higher education (M=2.87; SD=1.34), but are the least
satisfied with the ties between businesses (employers) and the academic community (M=1.86; SD=1.27)
and with ensuring jobs for top students (M=1.60; SD=1.26).
With regard to the demographic variables of gender, age, educational level and work experience, statistically significant differences in the level of satisfaction with higher education as a public service can
only be found among citizens with different educational backgrounds. Namely, citizens with higher educational levels are more satisfied with higher education (faculties) as a public service.
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The banking industry has seen considerable changes in its operating environment throughout the world during the previous two decades. Despite a
growing tendency toward bank disintermediation in many countries, banks
continue to play a critical role in funding country’s economic activities in
general and certain market sectors in particular. This research aims to
investigate the bank-specific and macroeconomic determinants of the
banks' profitability in Jordan from 2009 to 2019. Profitability has been
taken as an indicator of bank-specific and macroeconomic determinants
by measuring the Return on assets (ROA) and Return on Equity (ROE).
Secondary data were used to balance the panel data set. The result reveals that the amount of the bank’s assets and non-interest income has a
positive and substantial effect on its profitability. However, the size of the
credit portfolio and loans under review has a considerable negative influence on the profitability of the bank. Only the real interest rate positively
affects banks' performance concerning macroeconomic variables. These
results suggest that banks can improve their profitability through increasing bank size and non-interest income, decreasing the credit/asset ratio. In
addition, a higher real interest rate can lead to higher bank profitability.

JEL classification: E34, G21, M20, E31
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INTRODUCTION
In the last two decades, banks have become one of the major financial pillars in the economy. With
time, the banks' structure and operating environment have changed significantly by getting influenced by
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domestic and international circumstances. Banks can help the economy by providing a whole payment
system, achieving equilibrium of demand and supply in financial markets and many more. Banks continue to play a critical role in the financial activities of the economy in general and specific market segments in particular. Banks efficiency plays a significant role in developing the country's economic
growth. However, bankruptcies might lead to a systemic catastrophe. Profitable and healthy banking
industry can achieve better financial stability and fewer negative shocks. As a result, academic researchers, financial markets, bank supervisors and bank management are very interested in the factors that
influence bank performance. While many studies demonstrate the possibility of measuring and analyzing
the banks' profitability, several concerns remain unaddressed. Most of the literature focuses on drivers
of profitability at the bank and/or industry level, with variable selections that are not always consistent,
while the influence of the macroeconomic environment has not been thoroughly investigated. The factors
of profitability in the banking sector may alter as the macroeconomic and legal environment changes
(Pakurár et al., 2020; Sufian and Fakarudin, 2012)
The banking sector in Jordan has long played a vital role in the Jordanian financial system; it is plausible to infer those recent political changes due to the hosting of a high number of refugees have provided significant difficulties to Jordanian banks since the environment in which they function has changed
rapidly, which influenced the drivers of profitability of Jordanian banks. Knowledge of variables that influence commercial banks' profitability would be helpful in assisting regulatory authorities and bank management in formulating future strategies to increase the profitability of the Jordanian financial industry.
A sequence of queries kicked off the paper. What factors contribute to the success of some commercial
banks over others? What are the factors that influence bank performance in Jordan? The answers to
these questions will assist in determining the characteristics of successful commercial banks so that
policies may be developed to increase their profitability in the future. Therefore, this study aims to determine the factors that influence commercial bank profitability in Jordan from 2009 to 2019. The following is a breakdown of the paper's structure. Section 2 provides the current literature. Section 3 shows
the adopted methods for the study. Empirical results are provided in section 4. Finally, the conclusion
and discussion are presented in section 5.

1. LITERATURE REVIEW
In recent years, the banking sector's performance has attracted much attention. There is currently a
substantial body of research examining resource management's role in determining bank success. It is
widely acknowledged that effective resource management is the most critical element influencing bank
success. Short (1979) and Bourke (1989) have performed studies on banks' profitability. External and
internal determinants can measure bank profitability. Internal determinants of profitability are linked to
bank management and are referred to as micro or bank-specific drivers of profitability (Athari, 2021).
However, variables that are unrelated to bank management but represent the regulatory environment
and the economy and impact the financial institutions' operations and performance are called the external determinants. According to the goal and nature of each study, a variety of variables have been suggested for both groups. Financial ratios indicating capital sufficiency, cost efficiency, liquidity, asset quality, and size are internal determinants. External variables are that impact bank profitability might include
inflation, economic growth, market interest rates, and ownership.
Previous studies have examined banking systems' profitability, either within a specific country or
across multiple countries. Studies such as (Badola and Verma, 2006; Heffernan and Fu, 2008;Dietrich
and Wanzenried, 2009; Ramlall, 2009; Javaid et al., 2011; Lui and Wilson, 2010; Sufian, 2011) have
focused on finding the bank profitability across one country. The studies mentioned above look at external and internal factors that influence bank profitability. Because the datasets and settings differ, the
empirical outcomes vary substantially. However, certain standard features among the determinants allow
for further classification between 1990 and 2005, the profitability determinants and the structure of
expenditure-income banks in Turkey have been examined (Atasoy 2007). According to Atasoy, ROA is
affected positively by the ratio of equity to total assets and the inflation rate. In contrast, the banking
sector asset size ratio to national income, concentration ratio in the banking sector, and the ratios of
fixed assets and special provisional costs to total assets negatively impact ROA.
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Although many studies have looked at banks' profitability in developed nations, few have looked at
the banks' profitability in developing nations, notably in Arab countries. In these many studies, various
models and methodologies were employed (parametric approaches, non-parametric approaches, fixed or
random effect models). During the period 1980 to 2000, Horobet et al., 2021) investigated the influence
of the characteristics of the bank, the financial structure, and macroeconomic variables on the net interest margin and profitability of Tunisian banks. They claim that banks with a large capital base and more
overhead expenditures have a more considerable net-interest margin and profitability, but the size of the
bank has a negative influence on the bank's profitability. They discovered that the stock market development has a favourable influence on bank profitability across the research period. According to empirical data, private banks appear to be more lucrative than their state-owned counterparts. The findings
show that macroeconomic factors have little influence on the profitability of Tunisian banks.
A study performed by Al-Harbi (2019) has measured the determinants of banks' profitability in OIC
countries, by using an imbalanced panel data set from 1989 to 2008 of all conventional banks operating
in OIC nations (52 countries including from 57), the author employs an ordinary least squares fixedeffects model. The study revealed that banks' profitability could be increased in the long run by the development and loans of the banking sector. However, the study showed that the profitability is unaffected
by the size of the bank, GDP per capita and market capitalization.
Furthermore, various quantitative and qualitative factors have always been affecting bank profitability. Several elements operating simultaneously explain the profitability of banks. Non-traditional banking
operations can impact the efficiency and performance of a bank (Puspitasari et al., 2021). Banking performance is likely influenced by other factors like governance and bank management. In the case of European banks, particularly domestic banks, the profitability of the bank as expressed by the ROA (net
income compared to total assets) has a positive relationship with the following external and internal variables: liquidity, capitalization, GDP growth, market capitalization to total bank assets, inflation, and the
ratio of market capitalization to total bank assets have been found (Gorton and Ordonez, 2021) However, the bank size, operational expenditures compared to the result, banking sector concentration, and
total assets of the banks compared to GDP all show a negative relationship with profitability.
While many studies have explored the determinates of commercial banks' profitability, little has explored the profitability in Jordanian banks. Alshatti (2016) determined the most critical bank-specific
characteristics by combining 130 data from thirteen Jordanian banks (2005-2014). The variables of capital adequacy, capital, and leverage have a positive impact on bank profitability, whereas the variable of
asset quality has a negative impact on bank profitability (Alshatti, 2016) Macroeconomic factors such as
GDP and inflation have frequently yielded contradictory results regarding their effect on banks profitability. The presence of a positive link between bank profitability and economic growth has been confirmed
by several types of research (Al-Harbi, 2019; Singh et al., 2021; Olalere et al., 2021). They believe that
all economic activities in the country are influenced by national wealth. Also, national wealth has a beneficial impact on the banking sector's development and pushes innovations done by banks and management practices and technology upgrades.
Because of the differences in the environment and data used in the analyses, the conclusions of the
investigations differ significantly. Several academics have discovered similar elements that influence
profitability. According to multiple research findings, various indices of costs are often adversely connected with earnings. Greater profitability has been linked to the size of the bank, greater reliance on
loans for income, higher market concentration, stronger growth of GDP, and a more significant percentage of equity capital to assets. More liquidity, higher loan loss provisions, and a larger reliance on debt all
of this have been linked to a drop in bank profits (Olson and Zoubi, 2011).
Generally, the available studies give a fairly thorough assessment of the impact on bank profitability
by internal and industry-specific drivers but do not properly address the effect of the macroeconomic
environment. In most empirical studies, the time dimension of the panels employed to capture the effect
of control variables relevant to the macroeconomic environment is too small. Lastly, there are situations
when variables overlap because several of them proxy the same profitability determinant. As a result,
research on the profitability analysis of the banking sector should better address the mentioned difficulties for developing a better knowledge of the situation of the elements that affect banks' profitability.
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2. METHODOLOGY
2.1 Data Collection
This study employed panel data which consists of yearly financial ratios for publicly listed commercial
banks in Jordan. The financial ratios are Return on assets, return on equity, capital adequacy, assets
quality, liquidity, deposit, net interest margin, and assets size. The sample of this study consists of 12
commercial banks, which were collected using disclosed financial statements in the Amman stock exchange over the period 2009 to 2019. The macroeconomic variables were gathered from the central
bank of Jordan. Table 1 presents the variables employed in this study.
Table 1. Definitions and notation of all variables.
Variables
Dependent Variables
Profitability

Measurement
Return on Assets = net income divided by average total assets
Return on Equity = net income divided by average total Equity

Acronym
ROA
ROE

Independent Variables

Banks' Specifications

Macroeconomic

Assets size = The natural logarithm of total assets at the end of the
year
Capital adequacy = equity divided by total assets
Assets quality = loans divided by total assets
Liquidity =Liquid assets divided by total assets
Deposit = Customers Deposits assets divided by total Assets
Net Interest Margin = Net Interest Income divided by total
Assets
Economic Activity= Annual Real Gross domestic product Growth Rate
Inflation = Annual Inflation Rate (Consumer Price Index,
CPI)
Real Interest Rate

Logga
CA
LA
LQD
DP
NIM
GDP
CPI
AIR

Source: own

2.2 Research Design and Hypotheses Development
This study has analyzed nine variables of the profitability determinants; the profitability was measured via two financial ratios, namely return on assets and return on Equity; the profitability ratios are
considered dependent variables. The dataset is divided into two main groups, the bank-specific and the
macroeconomic determinants, consisting of nine indicators considered independent variables.
In general, the measurements of the banks' profitability are the Return on assets and return on Equity. The Return on asset ratio represents an index of how well an organization employs its assets in terms
of profitability. The Return on Equity (ROE) is a ratio that expresses the organization's profitability regarding the shareholders' Equity. ROE can be calculated by divisive net income on average total Equity in a
specific year. Due to the shareholders' Equity being equal to an organization's assets subtracting its debt,
ROE has deemed the Return on net assets.

2.2.1 Bank-Specific Independent Variables
Many indicators have been considered internal factors that are in line with the banks' goals and policy that express the Bank specific determinants such as capital adequacy, assets quality, liquidity, deposit, net interest margin, and assets size.
Capital adequacy is the ratio of equity to total assets, considered one of the basic ratios for capital
strength. It is expected that the higher this ratio, the lower the need for external funding and the higher
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the bank's profitability. It shows the ability of the bank to absorb losses and handle risk exposure with the
shareholder. The equity to total assets ratio is expected to have a positive relationship with performance
that well-capitalized banks face lower costs of going bankrupt which reduces their costs of funding and
risks (Berger, 1995; Bourke, 1989; Hassan and Bashir, 2003). Hence, the following hypothesis was developed to investigate the effect of the capital adequacy ratio on Jordan banks' performance.
H1: There is a significant and positive relationship between capital adequacy and banks' performance in Jordan.
We follow (Gorton and Ordonez, 2021), who measure asset quality by dividing loans by total assets
(LA). The loan to total assets ratio is a measure of the income source of banks, and it is expected to affect profitability positively unless the bank takes on an unacceptable level of risk. The higher the ratio,
the poorer the quality and, therefore, the higher the risk of the loan portfolio will be. Hence, the following
hypothesis was developed to investigate the effect of asset quality ratio on Jordan banks' performance.
H2: There is a significant and positive relationship between asset quality and banks' performance in
Jordan.
In this research, the ratio of liquid assets to total assets (LQD) is employed to quantify liquidity. This
proportion increases as the bank's liquidity increases. One of the primary causes of bank collapse is a
lack of liquidity. However, retaining liquid assets comes at the expense of better returns. According to
Bourke (1989), there is a considerable positive relationship between bank liquidity and profitability.
However, banks may choose to increase their cash holdings to mitigate risk in times of instability. Unlike
Bourke (1989), Molyneux and Thorton (1992) conclude a negative correlation between liquidity and profitability levels. Hence, the following hypothesis was developed to investigate the effect of liquidity ratio on
Jordan banks' performance.
H3: There is a significant and positive relationship between liquidity ratio and banks' performance in
Jordan.
Deposits: Deposits are the primary source of financing for banks and have the lowest cost of funds.
The greater the number of deposits converted into loans, the greater the interest margin and profit. Akbar (2021) found that the deposit ratio positively relates to banks performance. Therefore, the following
hypothesis was developed to investigate the effect of the deposit ratio on banks' performance in Jordan.
H4: There is a significant and positive relationship between the deposit ratio and banks' performance in Jordan.
The net interest margin (NIM) ratio is employed regarding the income-expenditure structure. The net
interest margin is a ratio of net interest revenue to total assets that indicates a bank's net interest
spread. The net interest margin is a key indicator of a bank's efficiency since it is focused on the profit
produced on interest operations. Puspitasari et al., (2021). discovered that the net interest margin ratio
has a positive relationship with banks performance. Therefore, the following hypothesis was developed to
investigate the effect of the net interest margin ratio on banks' performance in Jordan.
H5: There is a significant and positive relationship between the net interest margin ratio and banks'
performance in Jordan.
Concerning the asset size, it is considered as a global financial index that is used as an alternative
for bank size. It could be expressed by using the natural logarithm of the total assets (log A). According to
Hersugondo et al. (2021). Who declared that the size of the assets is positively linked with organizations'
performance. Therefore, the following hypothesis was developed to investigate the effect of asset size on
banks' performance in Jordan.
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H6: There is a significant and positive relationship between asset size and banks' performance in
Jordan.
Furthermore, Banks profitability is expected to be sensitive to macroeconomic variables. In the literature in terms of external determinants, generally, three macroeconomic variables are used: Annual real
gross domestic product growth rate (GDP), annual inflation rate (INF) and real interest rate (RI). The annual real GDP growth rate is a broad indicator of economic activity that is adjusted for inflation. It is expected to have an impact on a number of factors linked to the demand and supply for bank deposits and
loans. According to studies on the link between economic growth and banking sector profitability, GDP
growth is anticipated to rise. positively affect bank profitability (Singh et al., 2021). In this scenario, we
anticipate a positive correlation between bank profitability and GDP growth as lending demand grows
(decreasing). Therefore, the following hypothesis was developed to investigate the effect of gross domestic product growth rate on Jordan banks' performance.
H7: There is a significant and positive relationship between gross domestic product growth rate and
Jordan banks' performance.
The Annual inflation rate measures the overall percentage increase in Consumer Price Index (CPI) for
all goods and services. Inflation affects the real value of costs and revenues. The relationship between
inflation and profitability may positively or negatively affect profitability depending on whether it is anticipated or unanticipated (Perry, 1992). If an inflation rate is anticipated, banks can adjust the interest rate
to increase revenues rather than costs. On the contrary, if the inflation rate is not anticipated, banks can
not make proper adjustments of interest rate that costs may increase faster than revenues. However,
most studies observe a negative impact between inflation and profitability (Bourke, 1989; Hassan and
Bashir, 2003; Akbar, 2021). Therefore, the following hypothesis was developed to investigate the effect
of the consumer price index on banks' performance in Jordan.
H8: There is a significant and negative relationship between the consumer price index and banks'
performance in Jordan.
Finally, the interest rate causes a faster increase in bank costs than bank revenues, consequently
negatively affecting bank profitability. Also, the higher the interest rate, the less likely clients are to borrow from banks, reducing their capacity to repay their loans (Gordon and Bradford, 1980). Therefore, the
following hypothesis was developed to investigate the effect of interest rates on banks' performance in
Jordan.
H9: There is a significant and negative relationship between interest rate and banks' performance in
Jordan.

2.3 An Overview of Panel Data Estimation
There are three main models in panel data analysis: pooled OLS model, Fixed Effect (FE) model, and
Random Effect (RE) model; the major difference between them is the unobserved effects or individual
effects. In the pooled OLS model, the individual effects are assumed to be absent; however, either fixed
effect or random effect is suitable if the individual effects are present. Moreover, if the individual effects
are associated with other regressors in the model, the fixed effect model is appropriate. The random
effects are suitable when there is no association between regressors and individual effects. Three statistical tests will be conducted to select the most appropriate model, namely F-test, Breusch-Pagan Lagrangian Multiplier (LM) test, and Hausman specification test. The F-test is employed to compare between
pooled OLS and fixed-effect model. The Breusch-Pagan Lagrangian Multiplier (LM) test compares pooled
OLS and the random-effects model. Finally, the Hausman specification test compares the fixed-effect and
random-effects models.
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3. RESULTS AND DISCUSSION
The data used in this research are panel data. Table 2 summarizes the descriptive statistics for the
underlying determinants of banks' profitability. The table shows the minimum, maximum, mean, and
standard deviation values.
Table 2. Descriptive Statistics for the Dependent and Independent Variables
CA
CPI
DP
GDP
LA
LOG_A
LQD
NIM
RIR
ROA
ROE

Mean
0.136024
2.488000
29.64676
0.025773
0.024783
21.46250
0.302937
0.030417
5.012727
1.190350
8.672587

Maximum
0.219640
6.500000
81.69000
0.045000
0.130429
23.99392
0.500000
0.044004
7.040000
2.510000
16.87000

Minimum
0.075048
-0.900
0.572468
0.019400
0.000000
19.52122
0.120000
0.011162
0.550000
-0.170
-1.450

Std. Dev.
0.026140
2.485594
36.73760
0.007420
0.028354
0.959291
0.082144
0.006538
2.102528
0.483184
3.378209

Skewness
0.104125
-0.161
0.482459
1.533040
1.537216
1.111687
0.227608
-0.153
-0.881
-0.365
-0.169

Kurtosis
2.745509
1.678998
1.243750
4.443591
5.007276
4.209225
2.342603
3.052968
2.466899
2.945698
3.386541

Jarque-Bera
11.012***
23.925***
68.430***
80.326***
38.166***
3.8097***
0.5773***
20.191***
3.1974***
1.5718***
11.012***

*** express significance at the 0.999 level

The results showed that the highest average profitability ratio is found in Return on Equity, where recodes a value of 8.76, whereas the average value for Return on assets is 1.19 with slandered deviation
values of 3.37 and 0.48, respectively. The maximum value for the determinants of banks' profitability is
for deposit ratio, where recodes a value of 81.69 where the minimum value is recorded for NIM which is
0.04. Concerning the macroeconomic factors, the results show that the highest average value is found
for the real interest rate, which recodes an average value of 5.01 following by the consumer price index,
which recodes a value of 2.48. In contrast, the lowest average value among macroeconomic factors is
the gross domestic product, which recodes 0.025 with a slandered deviation of 2.10, 2.48 and 0.007,
respectively. The normality distribution was analyzed for each variable using (Jarque-Bera (J-B)), the results showed that all variables are normally distributed. The relationship between the variables is presented in Tables 3 and 4. Table 3 shows the relationship between the determinants and return on assets, and table 4 shows the relationship between the determinants and return on Equity.
Table 3. The Relationship between the Determinants and Return on Assets
ROA
AIR
GDP
CPI
CA
DP
LA
LOG_A
LQD
NIM

ROA
1.000
0.148
0.111
-0.088
0.336
0.342
0.023
0.064
0.234
0.606

RIR

GDP

CPI

CA

DP

LA

LOG_A

LQD

NIM

1.000
-0.126
-0.595
-0.189
0.003
0.207
0.160
-0.237
-0.104

1.000
-0.254
0.136
0.003
-0.277
-0.151
0.342
0.006

1.000
0.090
-0.005
0.049
-0.054
0.010
0.038

1.000
0.087
0.039
-0.082
0.289
0.257

1.000
-0.238
0.468
0.352
0.394

1.000
-0.263
-0.251
-0.086

1.000
0.361
-0.030

1.000
0.053

1.000
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Source: own

The results of the correlation analysis are shown in table 3 and 4. Results have shown the degree of
association between the variables used in the study; it can be seen that the values of the correlation
matrix between all variables employed in this study do not support the existence of multicollinearity problem, according to Almansour (2020), who declared that the multicollinearity problem exists when the
value of correlation between two variables exceed 0.80 which is not found in the results above.
Table 4. The Relationship between the Determinants and Return on Equity
ROE
AIR
GDP
CPI
CA
DP
LA
LOG_A
LQD
NIM

ROE
1.000
-0.099
0.115
-0.043
0.075
0.375
0.060
0.094
0.162
0.556

RIR

GDP

CPI

CA

DP

LA

LOG_A

LQD

NIM

1.000
-0.126
-0.595
-0.189
0.003
0.207
0.160
-0.237
-0.104

1.000
-0.254
0.136
0.003
-0.277
-0.151
0.342
0.006

1.000
0.090
-0.005
0.049
-0.054
0.010
0.038

1.000
0.087
0.039
-0.082
0.289
0.257

1.000
-0.238
0.468
0.352
0.394

1.000
-0.263
-0.251
-0.086

1.000
0.361
-0.030

1.000
0.053

1.000

Source: own

3.1 Regression Analysis
The results on the relationship between specific and macroeconomic determinants of banks profitability in Jordan are presented in table 5. The results present two regression models; the first model is
related to the determinants of banks profitability when Return on assets is considered. The second model is related to the determinants of banks profitability when Return on Equity is considered. Before doing
the regression analysis, this research evaluated all of the assumptions of multiple linear regressions,
which support the employment of linear regression models to investigate the drivers of bank profitability.
Table 5. The Determinants of Banks Profitability
ROA
Assets Size
Capital Adequacy
Gross Domestic Product
Consumer Price Index
Real Interest Rate
Assets Quality
Liquidity
Deposit
Net Interest Margin
Constant
R2
F-Statistic
DW
Observation

Coef.
0.00098
0.00602
0.10476
-0.0001
0.01599
0.02280
0.00461
0.0006
0.45316
0.02571

P-value
0.013*
0.050*
0.025*
0.036*
0.040*
0.017*
0.034*
0.009**
0.000***
0.106
0.64
14.20 ***
1.82
143

ROE
Coef.
0.00103
0.01148
1.38508
-0.0038
-0.0179
0.24873
0.10065
0.25246
2.89221
-0.2536

P-value
0.050*
0.023*
0.001***
0.006**
0.009**
0.007**
0.013*
0.000***
0.000***
0.001

0.72
17.6***
1.95
143

This table reports parameters and log-likelihood values for the two regression models over the whole period of
analysis (2009 - 2019). The variables definitions are provided in Table 1.
Significance codes: *** express significance at the 0.999 level, ** at 0.99, * at 0.95.
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Concerning model one, the random-effects regression model is appropriate for this research as suggested by the adopted F-test and Breusch and Pagan Lagrangian test. The regression model shows that
the asset size, capital adequacy, gross domestic product, consumer price index, real interest rate, assets
quality, liquidity, deposit and net interest margin are statistically significant since the probability values
are less than 0.05. The result indicates a positive and significant correlation with Return on assets regarding the asset size. The asset size has a considerable beneficial influence on profitability. This implies
that bigger banks generate a greater ROA, while (Anbar and Alper, 2011) found that the other bankspecific factors, including liquidity, deposit volume, capital adequacy, and net interest margin, do not
affect bank profitability. Furthermore, the findings show a positive and significant association between
capital adequacy and return on assets. Capital adequacy has a beneficial effect on the profitability of
banks in Jordan as assessed by ROA. Increased shareholder interest in portfolio management results
from a high degree of capital adequacy, which increases profitability. That was confirmed by (Alshatti,
2016) and contradicted by (Anbar and Alper, 2011), which have found no effect between capital adequacy and profitability by using ROA as a dependent variable. Furthermore, the results show a positive
and significant linkage between assets quality and return on assets knowing that asset quality is defined
as the ratio of loans to total assets (LA). A loan to total assets ratio is a measure of a bank's revenue
stream and is anticipated to improve profitability as Anbarc and Alperc’s study. However, Saleh and
Winarso, (2021) have stated that the asset quality variable has a negative effect on both profitability
measures, whereas the remaining independent factors do not affect the profitability of Jordanian banks.
Moreover, the result shows a positive and significant linkage between liquidity and return on assets; this indicates that the bank is more liquid. Thus, one of the primary reasons for bank collapses is a
lack of liquidity. However, there is an opportunity cost associated with earning a greater rate of Return on
liquid assets, and hence the analysis discovers a significant positive correlation between bank liquidity
and profitability which agrees with (Sufian and Habibullah, 2009). Regarding the deposit ratio, it is found
that there is a positive and significant linkage between the deposit ratio and Return on assets. Deposits
are the primary source of revenue for banks. And are the most cost-effective source of capital—the greater the conversion of deposits to loans, the bigger the interest margin and profit. As a result, deposits
have a beneficial effect on the profitability of banks (Saleh and Winarso, 2021), which has estimated the
profitability and the ratio of allocation of funds (or resources) measured by the loan/deposit ratio maintain a positive relationship, thus confirming the complementarity between credit policies and bank deposits while it disagrees with (Anbar and Alper 2011) who found that the other bank-specific factors,
including liquidity, deposit volume, capital adequacy, and net interest margin, have little effect on bank
profitability. Finally, the result shows a positive and significant association between net interest margin
and asset return. Net Interest Margin (NIM) measures a bank's profitability. It is calculated as the ratio of
net interest earned to the value of earning assets. A higher percentage indicates superior asset management excellence in profitably using the assets. According to (Noman, et al., 2015) while (Anbar and
Alper, 2011) finds that Other bank-specific characteristics, such as liquidity, deposit volume, capital
adequacy, and net interest margin, have little effect on bank profitability.
For the macroeconomic variables. The results indicate a positive and significant relationship between gross domestic product, real interest rate and Return on assets, whereas there is a negative and
significant relationship between the consumer price index and Return on assets. Gross domestic product
(GDP) is a widely used macroeconomic metric for assessing an economy's entire economic activity. The
GDP is likely to affect several variables affecting the supply and demand for loans and deposits. Favorable economic circumstances will increase demand for and supply of banking services but will have an
effect on bank profitability levels in either a favorable or negative way as (Sufian and Habibullah, 2009)
while (Anbar and Alper, 2011) found Macroeconomic factors have NO discernible effect on banks' Return on assets.
Regarding model two, the pooled regression model is appropriate for this research as suggested by
the adopted F-test and Breusch and Pagan Lagrangian test. The regression model shows that the asset
size, capital adequacy, gross domestic product, consumer price index, real interest rate, assets quality,
liquidity, deposit and net interest margin are statistically significant since the probability values are less
than 0.05. The result indicates a positive and significant correlation with Return on Equity regarding the
asset size. When ROE is utilized as the dependent variable, asset size has a positive and substantial
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association with profitability. Furthermore, the findings show a positive and significant association between capital adequacy and return on Equity. Capital sufficiency has a strong positive influence on Return on Equity. The consequence is that increasing the capital of chosen banks increases Return on Equity, implying that banks employ shareholder funds to create more returns and enhance performance. This
is congruent with findings from a study by (Kenny, et al., 2014), while (Anbar and Alper, 2011) find Return on Equity does not seem to be affected by other bank-specific characteristics. Furthermore, the result shows a positive and significant linkage between assets quality and return on Equity; this implies
that both asset quality and roe are inversely connected. When Asset quality is improved, and ROE increases as the ratio of non-performing loans decline while (Alshatti, 2016) find that Banks must reevaluate their asset quality to help reduce credit risk, as the researcher thinks it is a consequence of the
structure of their assets. As a result, banks must improve their asset quality. Moreover, the result shows
a positive and significant linkage between liquidity and return on Equity, and liquidity has a correct but
weakly significant impact on ROE. As a result, profitability ROE improves by roughly 8.5 per cent if liquidity rises by 1 per cent as (Olalere et al., 2021) finds, while (Anbar and Alper, 2011) find Other bankspecific characteristics seem to have no discernible influence on Return on Equity. Regarding deposit
ratio, it is found that there is a positive and significant linkage between deposit ratio and Return on Equity; this implies that deposit ratios remain positive, demonstrating the complementarity of credit policies
and bank deposits. However (Olalere et al., 2021) finds other bank-specific variables: bank size, loan to
asset ratio, deposits volume, and net interest margin, show no significant impact on profitability. Finally,
the result shows a positive and significant association between net interest margin and return on Equity.
Our study shows that the higher the net interest margin, the greater ROE, this result is in line with (OLI,
2021) while its difference with (Anbar and Alper 2011) who found that the bank-specific factors seem to
have no discernible influence on Return on Equity.
For the macroeconomic variables. The results indicate a positive and significant relationship between gross domestic product and return on Equity. There are negative and significant relationships between consumer price index, real interest rate and Return on Equity. This means the Gross Domestic
Product (GDP) is a metric used to describe a country's entire economic activity. It is considered that GDP
growth has a beneficial effect on bank profitability which is in line with (Rahman, et al., 2015) while its
deference with (Anbar and Alper, 2011) who found The only macroeconomic variable identified to have a
meaningful impact on ROE at the 5% level of significance is real interest rate. There is no link between
ROE and the rate of real GDP growth or inflation. Based on the analysis and findings, the results can be
summarized in Table 6.
Table 6. Summary of Results and Hypotheses Testing
Hypotheses
There is a significant and positive relationship between capital adequacy and banks' performance
in Jordan
There is a significant and positive relationship between asset quality and banks' performance in
Jordan
There is a significant and positive relationship between liquidity ratio and Jordan banks' performance.
There is a significant and positive relationship between the deposit ratio and Jordan banks' performance.
There is a significant and positive relationship between net interest margin ratio and banks' performance in Jordan
There is a significant and positive relationship between asset size and banks' performance in
Jordan.
There is a significant and positive relationship between gross domestic product growth rate and
banks' performance in Jordan
There is a significant and negative relationship between the consumer price index and banks'
performance in Jordan.
There is a significant and negative relationship between interest rates and Jordan banks' performance.
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Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted
Accepted

CONCLUSION
This study contributes significantly to the empirical literature on the factors that influence Jordan's
banks' profitability. The findings indicate that capital adequacy, assets quality, liquidity, deposit, net interest margin, and assets size play a significant role in determining Jordanian banking sector profitability.
Furthermore, the macroeconomic factors, gross domestic product, consumer price index, and real interest rate, contribute significantly to Jordan banks' profitability. The results indicate several implementations to decision-makers; firstly, the deposit plays a vital role in determining banks' profitability. Therefore, decisions makers should inspire investors to open banks accounts. Secondly, it is evidence that the
banks' profitability is significantly affected by macroeconomic factors. Therefore, the government should
pay attention to the factors that positively influence gross domestic product, consumer price index, and
real interest rate, affecting the banks' profitability significantly. Finally, the size of the assets is found to
have a significant and positive association with banks profitability; this means that banks managers
should spotlight increasing the size of assets, and hence the profitability of the bank will continuously
increase. Future research may consider other profitability determinants and other macroeconomic factors to investigate these determinants comprehensively.
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A study undertaking to measure the efficiency of the banking indus try in Bahrain and the factors determining that efficiency has been conducted. Utilizing
a two-stage Data Envelopment Analysis (DEA) to measure the efficiency level
in the first stage, through a balanced panel encompassing 15 banks in Bahrain, to compare the efficiency over the period 2008-2016. A second stage
DEA analysis was carried out in which banking efficiency scores were regressed against alternative proxy variables for country- and bank-specific variables. According to the study, the efficiency rate in Bahraini banks rose between 2008 and 2011 but has since declined. Ineffective scale was the principal source of inefficiency for Bahraini banks, as their return to scale was
decreasing. Bahraini policy- makers and regulators should therefore refrain
from supporting business expansion in the banking sector. A negative sign is
confirmed by the capital variable (CAR). The credit risk indicator, LNP, had a
significantly negative impact on bank efficiency. Banks which had lower ratios
of loan loss reserves to total loans exhibited higher efficiency. Originality/value: There is no literature related to the Bahraini banking industry that
explores the concept of two- stage DEA. This study aims to fill a gap in the literature by providing a research perspective on Bahrain's banking industry.
There has been no previous study that evaluated the efficiency of Bahraini
banks and evaluated the factors determining it.
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INTRODUCTION
It is essential for both developed and underdeveloped countries to pursue expansionary fiscal and
monetary policies to achieve rapid macroeconomic growth. In the Gulf Cooperation Council (GCC), Bahrain is among the largest financial hubs. Bahrain's financial industry is one of its major contributors to
the country's GDP. Though, the global financial crisis that began in 2008 exposed Bahrain's banking sec
tor's vulnerability internationally and within the Gulf Cooperation Council. According to Espinoza & Prasad
(2010), the GCC banks had increased their (CR) during the crisis. It is considered one of the most important financial intermediaries in the economy, facilitating the flow of funds from lenders to borrowers,
and one of the main components of the financial system. Considering this, the banks' principal functions
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include receiving deposited funds from creditors as well as lending those funds to borrowers. In this process, between savers and borrowers, an intermediation takes place between them, which facilitates the
flow of funds to debtors, consequently motivating investment and, thereby, contributing to overall economic growth (Drake & Fabozzi, 2010).
In the literature, considerable attention has been given to the question of whether banks outperform
or underperform their competitors. It is well documented that banking efficiency is a key indicator of economic performance in advanced economies, but studies on the efficiency of Middle Eastern banks are
rare. There is, to the best of our knowledge, only a limited amount of research available on Bahraini
banks' efficiency. In most Middle Eastern countries, such as Bahrain, the introduction of banking reforms
was not introduced until the 1990s, thus there is a lack of research. It has historically been the case that
the financial sector has been heavily regulated and dominated by the public sector (United Nations,
2005). Yet, since the mid-1990s, most countries in the Middle East have adopted more liberal economic
policies. The examination of the efficiency performance of banks in Middle Eastern countries over time
has attracted the interest of policy makers, managers, and economists in recent years.
The study analyzes the uses of Data Envelopment Analysis (DEA), one of the most effective methods
for determining appropriateness and benchmarking that has been applied to real-world problems in a
variety of sectors, including the banking sector (Tsai et al., 2017). Non-parametric estimation is used to
estimate Decision Making Units (DMUs) since the efficiency frontier does not need to be specified (Diallo,
2018). In order to rank Bahraini banks in terms of their efficiency scores, this study assesses banks' efficiency, and factors that may affect their efficiency. The efficiency of the DEA-based model and its related
determinants has been assessed in a limited number of studies using non-parametric (DEA) and parametric (regression analysis) methods. Neither of the above methodologies has been applied to the efficiency of Bahraini banks, claim the authors.
The paper is structured as follows. The literature review is presented in section 2. Section 3 gives an
overview of the technical efficiency estimates and provides an estimate of the banks' efficiency level with
the second stage DEA method. In section 4, the study discusses the results of the estimation of efficiency score for Bahraini banks and its determinants, finally the paper concludes.

1. AN OVERVIEW OF THE LITERATURE
A variety of studies have been conducted worldwide to measure the efficiency of banks, but the
comparisons for Middle Eastern countries are different from those for the rest of the world. Particularly,
the studies carried out in Bahrain regarding the efficiency of banks are limited. The effectiveness of traditional banks in Pakistan and Islamic banks was examined by M. Gishkori and N. Ullah (2013) using data
from 2007 to 2011. According to their findings, Islamic banks are more technically efficient than traditional banks. Inefficiency is generally attributed to pure technical reasons, while inefficiency is attributed
to size in Islamic banks. All efficiency measures showed conventional banks outperformed Islamic banks
according to Ahmad and Abdel Rahman (2012). Banks with conventional technology and efficient management have traditionally been considered superior. F. Kamarudin et al. (2014) examined 27 Islamic
banks and 47 conventional banks operating in the GCC from 2007 to 2011in their study on the effectiveness of revenue using data envelopment analysis intermediation. Islamic banks performed worse than
conventional banks. It has been established by M. Yehya et al. (2012) that there are no differences in
applications submitted to banks in Malaysia, however, there may be minor differences among applications.
The study by M. Abdul-Majid et al. (2009) compares Islamic and conventional banks from the perspective of efficiency, using a sample of banks operating in 10 countries between 1996 and 2002. A
measure of efficiency was obtained by applying the technique of output distance. The results indicate
that Islamic banking has a greater reliance on inputs. The differences in inefficiency are statistically significant. There are considerably more inefficient banks in Sudan and Yemen, while banks in Bah rain are
among those with the lowest levels of inefficiency. Because Islamic banks benefit from scale, they also
exhibit relatively high returns to scale, except in Sudan. An analysis of DEA study keywords from 2015 and
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2016 performed by A. Emrouznejad and G-L. Yang (2017) revealed that they ranked DEA two-stage as
the second most popular keyword and the banking industry was the most prevalent field of study that
made use of DEA.
As part of their investigation into banking efficiency in Europe over the period 2000-2008, G. Chortare- as et al. (2012) applied the DEA modelling method. Further analysis of the impact of regulation and
su- pervision on bank efficiency is undertaken in a second stage regression analysis using truncated regres- sions, general linear models, and fractional logic estimation. G. Chortareas et al. (2013) also evaluate the efficiency level of the European banking industry using the traditional DEA model, while using the
L. Simarand P. Wilson (2007) bootstrapped truncated regression analysis to assess the impact of financial
freedomon bank efficiency. Studies are also being conducted on the efficiency of banks in emerging markets, as opposed to exclusively those in European markets. A study by P. Konara et al. (2019) examined
the rela- tionship between foreign direct investment and bank efficiency over the period 2009-2013 by
analyzing data from eight emerging market economies. According to R. Staub et al. (2010), traditional
DEA models were also used to evaluate efficiency levels within the Brazilian banking industry (i.e. cost
and technical efficiency). The second section analyzes the bank efficiency determinants using three different panel data specifications. Several empirical studies have developed innovative models based on
DEA models and proposed improvements in this framework, such as the network DEA model (Kumar &
Gulati, 2010; Liu et al., 2018, 2020; Paradi et al., 2011).
To the best of our knowledge, the topic of two-stage DEA in the literature has yet to be explored in relation to the Bahraini banking industry. In this study, the purpose is to offer a research perspective on the
efficiency of banking in Bahrain to address a gap that exists in the literature. Up to now, no previous
study has studied the factors determining bank efficiency and evaluated and measured the efficiency of
the Bahraini banks.

2. VARIABLES, DATA AND METHODOLOGY
The aim of this study was to examine the performance of Bahraini banking institutions based on a
non-parametric approach known as two-stage Data Envelopment Analysis, using 15 financial institutions
and banks operating in Bahrain between 2008 and 2016. Obtaining a comprehensive analysis requires
consideration of both scale efficiency and technical efficiency. A DEA model based on input has been run
with the DEAP 2.1 package (Coelli, 1996), and empirical results have been obtained. P. Shewell and S.
Migiro (2016) describe DEA as a non-parametric model for measuring and analyzing performance
(Charnes et al. 1978). By applying this method, efficiency can be assessed more precisely through a
non-parametric efficiency frontier, which facilitates the assessment of the efficiency of a group of peers
or asingle Decision-Making Unit (DMU).

2.1 Dataset
Based on the Bank Scope database that includes detailed information on pre-calculated financial
ra- tios, income statements and balance sheets, the study sampled 15 banks from Bahrain. Our data
cover-ing the years 2008 to 2016, as well as 135 observations. See Table 1.
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Table 1. Sample Banks on Bahrain
Bank Name
Ahli United Bank BSC
Al Baraka Banking Group
BBK
National Bank of Bahrain
Al-Khaleeji Commercial Bank
Eskan Bank
Alubaf Arab International Bank
First Energy Bank
BMI Bank
Bahrain Commercial Facilities Company
Future Bank
Ibdar Bank
Oasis Capital Bank
Gulf One Investment Bank
Addax Bank

Total Assets
31322.5
23425.3
9847.34
7917.819
2034.572
1693.635
1180.9
1072.5
950.7979
932.9787
813.0319
387.9
241.4
90.9
31.7

Source: Bank Scope database

2.2 Input and Output DEA First Stage
A variety of approaches in banking theory literature can contribute to a better understanding of the
choice of inputs and output variables required to evaluate bank performance in DEA. There are three
main types of approaches considered by some authors: the production approach, the profitability approach, and the intermediary approach (e.g. Paradi et al. 2011, Tsolas et al. 2020, Novickyte and
Drodz , 2018). As per the production approach, banks perform an activity that involves producing services (for example, lending and deposits) for their account holders, by using their capital or other resources (Said et al., 2017). In a profitability approach, banks are viewed as profit-seeking; therefore,
maximizing in- come and minimizing expenses (e.g., interest payments and non-interest expenses) is
prioritized (Novickyte and Drozdz, 2018). According to the intermediation approach, banks provide
loans and other assets (investments) to clients using labor, operational costs, and capital (i.e., collected funds) (Ouenniche & Carrales, 2018).
A variable's choice may also be influenced by whether necessary data is available. Net income can
be considered an output for the study by Du et al. (2018) and non-interest expenses can be considered
an input. For the model used in this study, Table 2 lists the variables. The data for the study were primari-ly
obtained from Bank Scope databases.
Table 2. Bahrain banks' list of inputs and outputs
Variables
Inputs

DEA Model
Interest Iincome
Non-interest income

Outputs

Interest expense
Non-interest expense

2.3 The Estimates of Technical Efficiency
We evaluate Bahrain's banking industry's technical efficiency based on the DEA approach. Technical
efficiency can be broken down into its constituent parts, which are "pure technical efficiency" and "scale
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efficiency". As part of a method known as multi-scaled estimation, there are two types of models: constant return to scale (CRS) and variable return to scale (VRS). A DEA score is estimated to be between 0
and 1, where 1 indicates that a system is fully efficient while zero indicates a system that is fully inefficient (partly created by pure technical components, partly by scale efficiency components). A DMU's efficiency can be measured against that of others by comparing the results of this equation. A bank's efficiency rating reflects how efficiently it can transform inputs into outputs. Coelli et al. (2005) give an over
view of these alternative approaches. DEA models are run in DEAP Version 2.1 (Coelli, 1996) using inputoriented DEA models to obtain the empirical results. The study used data from Bahraini banks from
2008 to 2016. Among empirical studies involving cross-sectional data, the intermediation approach has
been widely employed (Colwell and Davis, 1992; Favero and Papi, 1995).

2.4 Determenent of Bank Efficiency
Within the scope of the DEA, environmental factors can contribute to improved banking efficiency
(Jreisat and Bawazir, 2021; Zhao et al., 2017). Tobit, OLS, and GMM models are then regressed on
envi- ronmental variables in the second stage of the DEA. According to Coelli et al. (2005), in the first
stage ofDEA, efficiency scores are calculated. These models are widely used in banking research.
To estimate technical efficiency, DEA was used in Stage 1. During Stage 2, the analysis was regressed against a vector of explanatory variables (x), which may have been impacting efficiency. In addi
tion to omitting the bounded nature of the dependent variable, the OLS estimator also assumes a linearconditional mean model for Efficiency (Ef):
(1)
Since the Ef is strictly bounded above and below, it cannot be assumed that the explanatory variable's impact is constant. By using linear specifications, TE values can only be predicted to range between
0-1 if x is severely constrained or if arbitrary changes are made to fitted values outside the unit interval.
Empirical economists prescribe logistic correlation in order to solve this problem since it determines.
0<

<1.
(2)
=

Equation (3) does not estimate directly but converts to log-odds model. Estimation was done via OLS.
(3)
The two drawbacks of the above model are: (i) Recovering
from (4) is not straightforward (Papke and Wooldridge, 1996) and (ii) Equation (3) is inapt for TE boundary values of 0 and 1.
As the DEA-based frontier estimator groups at least a firm to be completely efficient (Ef=1), Equation
(3) was omitted.
According to Tobit, some scholars have limited predicted Ef scores to 0-1 using the Tobit model.
The model, however, does not apply to observations where there are both limits - a situation that is
not fre- quently encountered in efficiency research. Prior to performing filtering on the Tobit model,
the dependent variable must meet the restrictive assumptions of normality and homoscedasticity.
Our study examined other factors that influence technical efficiency levels to improve regulatory
policy management by policy makers and bankers. Thus, we applied the technique suggested by Papke andWooldridge (1996).
In cases in which the independent variables can be estimated using a straightforward procedure,
Papke and Wooldridge's estimation method eliminates the need to adjust the dependent variables at
extreme values of 0 or 1. Consequently, the dependent variable should be predicted to range from 0
to 1. We implemented this using the Bernoulli log-likelihood function:
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(4)
where 0 < G (.) <1 is logit function, denotes efficiency, and vector X signifies independent variable.
Estimates 1 for parameter B were gained by maximising the log-likelihood for the sample (banks)
throughout 2003-2016. The maximisation problem is expressed as follows:
(5)

The estimated variance-covariance matrix is as follows:
given
N
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3. DISCUSSION AND RESULTS
3.1 Evaluation of Efficiency
To measure efficiency of Bahrain banks the DEA output based VRS was deployed to maximise bank
output. In Table 3 we represent the variances of inputs and outputs over the study period. Net interest
expense had a minimum value of USD 0.1 million and a maximum value of USD 1242.3 million, with an
average of USD 101.2 million and a standard deviation of USD 231.6 million.
Table 3. A statistical summary of the input and output variables (in Millions USD)
Variables
Inputs
Net interest expense

Mean

Stand. Dev.

Min

Max

101.2

231.6

0.1

1242.3

Non-interest expense

78.4

123.5

0.8

532

213.2
59.8

402.7
101.7

0.1
1

1764
537

Outputs
Interest income Noninterest income
Source: authors calculations

As shown in Table 4, Stage 1 results DEA are presented the efficiency level for each bank in the
sample (TE, PE, and SE). During the sample period, the efficiency scores exhibited the highest efficiency level for Ahli United Bank for TE, PE, and SE with an average of 70.1%, 81.5% and 84%, respectively,
which means the bank should improve technical efficiency by 29.9% to be fully efficient and this inefficiency is attributed due to the scale inefficiency. In another word, the mean technical efficiency TE
score for Ahli United Bank shown a was 0.70.1, this translates to an increase in banking efficiency of
0.299 (29.9%) as full efficiency was not achieved due to several factors, including fluctuations brought
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about by the global financial crisis at that time and the oil price decline. Thus, according to this result,
banks are able to save up to 29.9% in input during business operations if they are able to maintain
constant output. Based on these findings, it can be concluded that the Bahrain banks performed relatively well over the period 2003 - 2011. Interestingly, the efficiency score in the mid-period of our sample were the highest comparing with the rest of the years, eight banks had more than 80% efficiency
score, two banks of the sample on 2011 were shown a fully efficient score (BBK and Al Baraka Banking
Group). Honever, necessary to increase the efficiency of the banking system in Bahrain to improve its
performance. In addition, the lowest efficient bank in our sample sorted to Bahrain Commercial Facilities
with an average of 35.9%, 53% and 71% TE PTE and SC, respectively. Most of the banks revealed to
have on average technical efficiency score between (39%-71% - See table 4).
The efficiency level of each bank in the sample is even more interesting to analyze. On the next two
figures (Figure 1 and Figure 2), we show the average efficiency of all 15 banks in the sample for the
examined period. Among the sample, the four best performing banks are BBK, Ahli United Bank, Alubaf
Arab International Bank, and Al-Khaleeji Commercial Bank. Furthermore, Bahrain Commercial Facilities
Company, Oasis Capital Bank, Gulf One Investment Bank, and Addax Bank were among the worst performing banks. As a result of this finding, prudent policies can be devised by banks to improve their performance, especially those with very low levels of efficiency, by communicating with, and learning from,
the banks with the highest efficiency within the same sample of banks.

Figure 1. Technical Efficiency level for each Bank on Bahrain

Figure 2. Technical Efficiency level for each Bank on Bahrain
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To gain a more comprehensive understanding of the efficiency level among the banks in the sample,
we have produced the figure below (Figure 3), which represents the efficiency level within the Bahraini
banking industry from 2008 to 2016. It can be seen from Table 5 and Figure 3 that the Bahraini banking
industry has experienced a greater degree of volatility in efficiency scores over the assessment period.
In general, efficiency levels have been increasing steadily up to 2011, following which efficiency levels
began declining in 2012, and although a slight decline in efficiency levels can be observed in 2013 in
comparison to 2016, this decrease continues until the efficiency score reaches 0.274 (27.4%) in
2016. Table 5 consequently, presents the efficiency level for the sample period (TE PE and SE). According to our analysis of TE, PE, and SE (49.6%, 69.4%, and 70.6%), the Bahrain banking industry was the
most efficient and effective from 2008 – 2011, with levels of (TE, PTE, and SC) efficiency of 0.70, 0.75,
and 0.89, on the year 2011. Overall, the efficiency level for Bahrain banks decreased during the sampleperiod, especially during the period following the 2012.
Table 4. Evaluation of Bahraini Banks' Technical, Pure Technical, and Scale Efficiencies
Bank
name
BBK

EFF

2008

2009

2010

2011

2012

2013

2014

2015

2016

Mean

TE
PTE
SCE

0.59
0.95
0.62

0.71
0.98
0.72

0.99
1.00
0.99

1.00
1.00
1.00

0.34
0.46
0.73

0.65
1.00
0.65

0.43
0.56
0.76

0.43
1.00
0.43

0.22
0.58
0.38

0.60
0.84
0.70

Ahli United
Bank

TE

0.46

0.74

0.99

0.96

0.44

1.00

0.44

1.00

0.31

0.70

PTE
SC

0.74
0.62

1.00
0.74

1.00
0.99

0.96
0.99

0.56
0.78

1.00
1.00

0.54
0.80

1.00
1.00

0.51
0.61

0.81
0.84

TE

0.45

0.72

0.91

0.75

0.38

0.33

0.45

0.18

0.35

0.50

PTE
SC

0.75
0.59

1.00
0.72

0.91
0.99

0.80
0.94

0.56
0.69

0.79
0.42

0.55
0.82

0.42
0.43

0.58
0.61

0.70
0.69

TE

0.46

0.63

1.00

0.94

0.55

0.60

0.47

0.27

0.42

0.59

PTE
SC

0.82
0.56

0.82
0.76

1.00
1.00

1.00
0.94

0.77
0.71

1.00
0.60

0.56
0.85

0.55
0.48

0.62
0.68

0.79
0.73

TE

0.47

0.62

1.00

0.83

0.53

0.26

0.46

0.34

0.79

0.59

PTE
SC
TE
PTE
SC
TE
PTE
SC

0.77
0.61
0.46
0.76
0.61
0.54
0.85
0.63

0.87
0.71
0.62
0.87
0.71
0.66
1.00
0.66

1.00
1.00
0.62
0.63
0.97
0.93
1.00
0.93

0.90
0.92
0.92
0.97
0.94
0.90
0.95
0.95

0.75
0.71
0.50
0.72
0.70
0.49
0.79
0.62

0.65
0.40
0.14
0.36
0.39
0.27
1.00
0.27

0.63
0.72
0.43
0.65
0.66
0.42
0.68
0.61

0.34
1.00
0.46
0.46
1.00
0.15
0.22
0.70

0.79
1.00
0.85
0.85
1.00
0.18
0.40
0.45

0.74
0.78
0.55
0.70
0.77
0.51
0.76
0.65

National
Bank of Bahrain
Alubaf Arab
International
Bank
Al-Khaleeji
Commercial
Bank
Future Bank
BMI Bank
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(Continuous Table 4)

Bank name
Al Baraka
Banking
Group

EFF

2008

2009

2010

2011

2012

2013

2014

2015

2016

Mean

TE

0.52

0.70

0.64

1.00

0.49

0.14

0.43

0.17

0.24

0.46

PTE
SC

0.82
0.64

1.00
0.70

0.70
0.91

1.00
1.00

0.89
0.55

0.43
0.33

0.75
0.58

0.17
1.00

0.31
0.44

0.64
0.68

TE
PTE
SC

0.55
0.86
0.63

0.67
0.96
0.70

0.73
0.95
0.77

0.95
0.96
0.98

0.49
1.00
0.49

0.23
0.51
0.46

0.45
0.75
0.60

0.32
0.32
1.00

0.26
0.28
0.93

0.49
0.70
0.73

TE
PTE
SC

0.69
1.00
0.69

0.65
0.99
0.65

0.66
1.00
0.66

0.44
0.54
0.82

0.50
0.93
0.53

0.21
0.39
0.54

0.29
1.00
0.29

0.08
0.13
0.61

0.16
0.18
0.87

0.41
0.68
0.63

TE

0.66

0.64

0.42

0.39

0.50

0.22

0.18

0.12

0.06

0.35

PTE
SC

0.93
0.71

1.00
0.64

0.45
0.92

0.48
0.80

0.97
0.52

0.27
0.80

0.42
0.43

0.14
0.89

0.10
0.64

0.53
0.71

TE
PTE
SC

0.64
0.89
0.71

0.62
0.94
0.66

0.33
0.38
0.88

0.33
0.43
0.77

0.51
1.00
0.51

0.24
0.45
0.53

0.39
0.45
0.86

0.19
0.25
0.77

0.14
0.50
0.28

0.38
0.59
0.66

TE

0.64

0.79

0.41

0.31

0.32

0.15

0.41

0.18

0.05

0.36

PTE
SC

0.89
0.72

1.00
0.79

0.49
0.85

0.43
0.72

0.32
1.00

0.15
1.00

0.75
0.54

0.44
0.41

0.14
0.36

0.51
0.71

Eskan Bank

TE
PTE
SC

0.6
0.98
0.71

0.53
0.59
0.905

0.49
0.57
0.860

0.34
0.44
0.779

0.71
0.71
1.000

0.13
0.23
0.583

0.30
1.00
0.309

0.18
0.47
0.384

0.24
1.00
0.24

0.40
0.66
0.64

Addax Bank

TE
PTE
SC

0.71
0.97
0.73

0.64
0.65
0.99

0.54
0.63
0.85

0.36
0.46
0.78

0.48
0.61
0.78

0.13
0.31
0.41

0.26
1.00
0.26

0.21
0.56
0.38

0.24
1.00
0.24

0.40
0.69
0.60

First Energy
Bank

Ibdar Bank

Bahrain
Commercial Facilities Company

Oasis Capital Bank

Gulf One
Investment
Bank

Source: Author's calculations. Eff refers to Efficiency, TE to Technical Efficiency, PTE to Pure Technical Efficiencyand SE to Scale Efficiency.

As a result, the results reported in Table 5 reveal that the technical efficiency of Bahrain's sample
banks was very low. A score of 71% was the highest technical efficiency in 2010, while a score of 27%
was the lowest. These empirical findings add significantly to the limited literature on the performance of
Bahrain banks and make an important contribution to the literature. In addition, using the DEA approach
enabled us to gain insight into any inefficiencies in input-output processes that Bahraini banks may have
experienced during the sample period. Despite the rise in efficiency from 2008 through 2011, from 2012
through 2016, the score has declined, which can be attributed to the decrease in world oil prices.
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Figure 3. Mean Efficiency level in the Bahrain banking industry

Table 5: The annual means of technical, pure technical, and scale efficiency for Bahrain's banks
Year
Eff
TE
PTE
SC

2008

2009

2010

2011

2012

2013

2014

2015

2016

Mean

0.57
0.86
0.65

0.66
0.91
0.74

0.71
0.78
0.90

0.70
0.75
0.89

0.48
0.73
0.69

0.31
0.57
0.56

0.39
0.68
0.61

0.29
0.43
0.70

0.27
0.49
0.58

49.1
69.4
70.6

Source: Author’s calculations. Note: Mean levels are geometric means. Eff denotes Efficiency, TE Technical Efficiency, PTE Pure Technical Efficiency and SE Scale Efficiency.

3.2 Determinants of Bank Efficiency
In Stage 2 DEA, banking efficiency scores were regressed against alternative proxies for country and
bank-speciﬁc variables. Table 7 lists the statistical tests deployed in Stage 2 DEA, where the estimated
banking efficiency scores were regressed against a vector of explanatory variables that may affect the
banking efficiency scores. Our results finding which is in line with our priors and the academic literature.
Table 6 shows the descriptive statistics of the variables in the current study for stage 2 DEA.
Table 6. Descriptive analysis of TE, country and bank-speciﬁc variables (in Million USD)
Variable
TE
INF
GDPG
NLP
SIZE
CAR
ROE

Observation
135
135
135
135
135
135
135

Source: Author’s calculations

176

Mean
0.49
2.36
0.28
14.39
4811.47
40.71
4.07

Std. Dev.
0.26
1.11
2.22
39.88
8270.16
32.68
16.48

Min
0.01
-0.40
-3.55
0.32
31.70
8.51
-119.87

Max
1.00
3.53
4.21
220.00
33965
99.78
37.29

Each variable is expressed in million US dollars. A bank's size is measured by its total assets. Net
in-come (ROE) is calculated by the ratio of it to its total equity. LNP means loan loss reserves (% of total
loans); CAR means equity assets (% of total assets).TE is the calculated score based on the DEA stage
1estimate of technical efficiency.
Table 7 presents our results; it was noted that the estimated coefficients for INF (macroeconomic
variable) was insignificant with expected signal. Apparently, negative, and statistically significant link was
identified between banking efficiency and CAR. Sufian (2009) concluded an adverse correlation for the
said variables. Retaining an exceptional CAR can be costly to banks, which in turn, can adversely affect
their efficiency (Altunbas and Marqués, 2008). In addition, as for equity to total assets, CAR displayed a
significantly negative effect on banking efficiency. In fact, our finding agrees with the finding on BRICS
countries study Ben Jabra et al. (2017), which stressed, a negative coefficient indicates the nonfinancial soundness of banks as more funding needs long-term decline. This result confirms the negative sign of the capital variable (CAP). Athanasoglou et al. (2005) and Berger (1995) showed that wellcapitalised banks are considered less risky meaning that they have a better access to funds at acceptable conditions even in the presence of information asymmetry.
Table 7. Statistical analysis of the Bahrain Banks in the second stage regression (GLM)
TE-Eff
INF
GDPG
NLP
SIZE
CAR
ROE
Constant

Coef.
-0.036
0.010
-0.002***
-9.693
-0.011***
0.044***
0.277***

Std.
0.072
0.032
0.001
8.051
0.002
0.006
0.245

Source: The author's calculations. There is a ***, **, and * signifying 1%, 5% and 10% significance levels, respec-tively, with Asymptotic standard errors in parentheses. GLM is a generalized linear model.

As for credit risk indicator, LNP displayed a significantly negative effect on banking efficiency. In fact,
banks with lower ratios of loan loss reserves to total loans appeared to display better efficiency. Loan
loss reserves denote the anticipated losses by bank managers, while higher LNP reflects the higher
fraction of assets placed by banks for potential loan repayment defaults. As loan offerings are the key
bankactivity in the GCC nation, higher losses of loan directly affected BE in a negative manner. Besides,
BE had an adverse effect on credit risk (Al-Muharrami, 2007; Moussawi and Obeid, 2011).
Referring to Table 8, SIZE had an insignificantly negative impact on banking efficiency, signifying lower banking efficiency with larger bank assets. However, in Bahrain case, there is no matter of size variable as its insignificantly with efficiency of banks.

CONCLUSION
In this study, 15 banks were evaluated over a period of nine years to determine their efficiency. According to the study, the banks scored 0.49 percent during the entire period of the study, which is a
very good result. In conjunction with economic progress, inflation may have been two of the primary prerequi- sites for BE in GCC nations. For the first stage, DEA was applied to estimate the Bahraini banking
indus- try's efficiency level, for the second stage, DEA was applied to regress efficiency scores against a
vector of explanatory variables to conduct the analysis.
Our study provides us with some interesting empirical findings that provide an important contribution
to the literature on Bahrain bank performance as well as adding to the limited literature previously
available. Furthermore, we investigated Bahrain's input-output inefficiencies because of implementing
the DEA approach during the sample period. From 2008 to 2011, the efficiency level rose. However,
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from 2012 to 2016, it declined, likely because of the fall in oil prices in 2016. Moreover, according to
our analysis, the top four best performing banks in the sample are Bahrain Banking Company (BBK),
Ahli United Bank (AUB), Alubaf Arab International Bank (AAIB), and Al-Khaleeji Commercial Bank (AKCB).
The worst performing bank is Gulf One Investment Bank, followed by Bahrain Commercial Facilities Company, Oasis Capital Bank, Gulf One Investment Bank, and Addax Bank. Bahrain Commercial Facilities
Company is the second worst performing bank. Considering this outcome, banks with low levels of efficiency have been given recommendations for how they can improve their performance by getting in
touch with and learning from the banks performing extremely well in the sample.
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INTRODUCTION
There are dozens research on social capital and its consequences (e.g. Putnam, 1993; Bourdieu,
1986; Coleman, 1988;), and there is some research on SAIs (Blume & Voigt, 2011; Sułkowski & Dobrowolski, 2021). However, there is a research gap on the supreme audit institutions (SAI) influence on
negative social capital. Meanwhile, SAIs play a crucial role in sustainability, providing information about
the past and current organisation's outcomes and future constraints and threats in the public sphere.
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This article discusses the effectiveness of SAIs in reducing negative social capital and how can SAIs catalyse negative social capital through their activities. This article uses the following methods: 1) Quantitative analysis based on existing data, including a comparative analysis of the levels of corruption in the
European Union Member States; 2) Qualitative analysis, including unstructured interviews.
Following Putnam (2000), we understand social capital as a set of values and attitudes of citizens
relating mainly to trust, reciprocity, and cooperation. Such capital should positively affect societal wellbeing, and public institutions should help form and distribute social capital with positive characteristics
(Chmielecki & Sułkowski, 2018). In practice, social capital can have characteristics that generate unwanted results, and it can burden society. Such negative social capital can be perceived through the
prism of its harmful effects (Villalonga-Olives & Kawachi, 2017), including corruption.
The paper proceeds as follows: First, we review the previous studies on negative social capital and
the supreme audit office. Next, we discuss the research methods. After that, we identify the constraints
of SAIs in reducing negative social capital. Finally, we formulate conclusions and present areas for future
research.

1. LITERATURE REVIEW
1.1 Negative social capital
The term "social capital", which refers to features of social organisation, such as trust, norms, and
networks, was pointed out by Putnam (1993; 2000). Researchers usually emphasise the benefits of
trust, such as reciprocity, information exchange, and cooperation (e.g. Coleman, 1988; Boxman et al.,
1991; Putnam, 1993). Some researchers have emphasised the influence of social capital on intraorganizational mobility (Podolny, & Baron, 1997), as well as the links between trust and civic engagement within a country, on the one hand, and economic performance, on the other (Knack, & Keefer,
1997; Putnam, 2000; Whiteley, 2000). Others have underlined the link between social capital and sustainability.
There are, however, some negative aspects of social capital. In opposition to Putnam's optimistic
view of social capital, Bourdieu (1986) emphasised some negative aspects of social capital. For example,
social capital may maintain advantages for some individuals and their relatives or social class. In such
circumstances, "interest groups" are willfully created and maintained to obtain undue privileges and usually financial benefits. The creation of privileged groups may also occur in shortage-ridden societies,
where people with different skills or commodities barter with each other. In such circumstances, privileged groups may build social networks that limit access to outsiders to maintain an economic advantage.
The positive influence of social capital on the process of assembling financial capital in market
economies and speeding up deals can also have negative impacts using arguments formulated by Bourdieu (1986). For example, special interest groups can establish social connections that speed up transactions but effectively exclude outsiders, leading to epistemic injustice. The creation of isolated groups
may occur not only due to financial reasons. If members of a social network become over-embedded, it
can serve as a blockade that isolates it from the outside world (Uzzi 1997).
Portes (1998) pointed out that social capital can be understood positively and negatively, depending
on which communities it concerns and its consequences. Societal relations based on a low level of trust
lead to economic and social stagnation and may create an ethical collapse. It may result in social inequality, exclusionary and nepotistic practices, and corruption. Dobrowolski underlines the link between
negative social capital and public ethnocentrism, which defines a belief shared by decision-makers of
public organisations that public needs are met using goods and services of national or local origin. Public
ethnocentrism has an exclusionary character that creates the ground for other practices that disrupt the
right public choice.
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The adverse effects of social capital can be perceived by examining the difference between bonding
and bridging social capital. Bonding social capital is perceived as a process in which like-minded people
form a corporate social network to increase their chances has some adverse effects. Creating a social
network to gain benefits can lead to favouritism, cronyism, patronage or nepotism, corruption, fraud and
public ethnocentrism. A characteristic feature of these phenomena is a violation of objectivity in public
choice or, more broadly, in public activities. This distortion of the decision process, which is not limited to
the public sphere, leads to epistemic injustice. Herd behaviour is characterised by the tendency of individuals to think and act the majority of people similarly within the community. This inclination can lead to
organisational pathologies and imprudent decisions or even fanaticism. Negative social capital may also
lead to crime proliferation.
Individuals or organisations can create alliances based on shared interests. In the private sector,
duopolies or other forms of collusion could lead to unchallenged market control. Collusive biddings lead
to high prices of services and goods and violate objectivity in public procurement. Besides, bridging social capital, which enables cooperation in diverse individuals and organisations, may create harmful effects. The following are three examples of such adverse effects. First, the "privacy breach" phenomenon
is linked to a culture of sharing news and multifaceted communications. Bridging social capital can promote the over-sharing of personal information. Current social communication tools can result in the unrestricted flow of personal information. It increases the risk of personal information being compromised
through willful theft or technical failure. Second, online-enabled social networks have changed the way
information is processed. Different people take part in the production and dissemination of information.
It creates threats. Fake news or even black propaganda, false advertisements, and false information are
some examples of misinformation. Third, cross-cultural contamination is the potential negative aspect of
bridging social capital. Cross-cultural contamination is when supposed exclusive or unique norms and
values are incorporated within a particular culture or dispersed across different cultures. An inevitable
unification of behaviour, fashion and lifestyle threatens minority cultures and leads to the erosion of such
cultures. The negative externalities of social networks have prompted some to argue that social networks
cannot be considered forms of "capital". This argument is weak because it overlooks that all forms of
capital can be used for both negative and positive ends. Social capital should be defined as the existence of some values and norms shared among people that initiate the trust necessary to enable cooperation among them.
As mentioned earlier, corruption is a significant indicator of negative social capital. However, according to the United Nations, there is no single definition of corruption. Following researchers (one may generalise that definitions of corruption can be divided into three broad categories:
Legal definitions. They assume corruption occurs when it violates some standard or rule of behaviour
set down by a political system. The Civil Law Convention on Corruption, concluded at Strasbourg on 4
November 1999, defines corruption (see Article 2) as requesting, offering, giving or accepting, directly or
indirectly, a bribe or any other undue advantage or prospect thereof, which distorts the proper performance of any duty or behaviour required of the recipient of the bribe, the undue advantage or the prospect thereof (Dobrowolski, 2017),
Public interest definitions. They point out that corruption exists if the public trust is reduced, whether
or not a violation of legal codes occurs. Dobrowolski refers to Knack and Keefer (1997) that public trust
creates social capital, promotes cooperation between individuals and organisations, and reduces transaction costs.
Public opinion definitions. They consider socially defined corrupt conduct. The United Nations Convention Against Corruption does not define corruption but lists several specific types or acts of corruption. One may find several co-called "working definitions" of corruption. For example, the definition used
by Transparency of International is the abuse of entrusted power for private gain (Transparency International). The working definition of corruption adopted by the World Bank Group is more oriented toward
the public sector. That definition is the abuse of public funds and office for private or political gain (IMF,
2005). Corruption is accompanied by nepotism and cronyism. These two phenomena are associated with
negative social capital and manifest in creating "interest groups" to obtain illegal privileges (Dobrowolski
et al., 2022). The role of the public sector in reducing corruption has been widely recognised. Authors
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underline the necessity of ongoing anti-corruption programs realised in public organisations to strengthen impartiality, reliability, transparency and accountability. In this anti-corruption program, SAIs should
play a significant role by identifying, following audits, areas of public life, particularly those at risk of corruption and mechanisms catalysing corrupt behaviour and lack of transparency and reliability.
The scale of the threat of corruption to the countries the SAIs come from did not decrease so that all
countries could be included in the countries least threatened by corruption (CPI above 80 scores each
year). Contrary, one may summarise that in some countries, the corruption risk has increased (see table
1). The level of corruption threat of EU Member States (table 1) is presented below, where a score of 100
means lack of corruption and a score of 0 means the highest corruption threat.
Table 1. Corruption Perception Index in Western Europe & EU Member States
Country:
Belgium
Bulgaria
Czechia
Denmark
Germany
Estonia
Ireland
Greece
Spain
France
Croatia
Italy
Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
UK

2012
75
41
49
90
79
64
69
36
65
71
46
42
66
49
54
80
55
57
84
69
58
63
44
61
46
90
88
74

2013
75
41
48
91
78
68
72
40
59
71
48
43
63
53
57
80
54
56
83
69
60
62
43
57
47
89
89
76

2014
76
43
51
92
79
69
74
43
60
69
48
43
63
55
58
82
54
55
83
72
61
63
43
58
50
89
87
78

2015
77
41
56
91
81
70
75
46
58
70
51
44
61
56
59
85
51
60
84
76
63
64
46
60
51
90
90
81

2016
77
41
55
90
81
70
73
44
58
69
49
47
55
57
59
81
48
55
84
75
62
62
48
61
51
89
89
81

2017
75
43
57
88
81
71
74
48
57
70
49
50
57
58
59
82
45
56
82
75
60
63
48
61
50
85
84
82

2018
75
43
59
88
80
73
73
45
58
72
48
52
59
58
59
81
46
54
82
76
60
64
47
60
50
85
85
80

2019
75
43
56
87
80
74
74
48
62
69
47
53
58
56
60
80
44
54
82
77
58
62
44
60
50
86
85
77

2021
73
42
54
88
80
74
74
49
61
71
47
56
53
59
61
81
43
54
82
74
56
62
45
57
52
88
85
78

Source: own calculations based on Transparency International. Index 2018, Index 2019, Index 2021

1.2 SAI, AS THE PARLIAMENTARY WATCHDOG
SAIs basically do not belong to the judiciary and the executive branch of the State. SAIs are not part
of the legislative branch of State, although they report to parliaments (European Court of Auditors,
2019). The SAI's position in macrostructure - the State is different from Montesquieu's classical tripartite
division. It affects their audit powers. Usually, SAI can not request the realisation of audit recommendations from audited organisations. However, SAIs can oblige the audited organisations to inform SAIs
about the method of implementing audit recommendations or the reasons for refusing to implement
them (European Court of Auditors, 2019).
How the SAI carries out its audit derives from the SAI Law enacted by the Parliament. SAI establishes
the facts based on audit evidence, determines the cause and effects of irregularities or best practices,
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and makes proposals (recommendations) to eliminate irregularities in and or improve auditees' activities.
However, most SAIs have no investigative rights, which law enforcement agencies have.
SAIs carry out financial and compliance audits and, for most of them, performance audits. Their audits aim to assess whether the activities of the audited organisations were legal, reliable, and in line with
the goals set by decision-makers. In the case of performance audits, SAIs declare that they assess
whether the activities of the audited organisations were economical, effective, and efficient (European
Court of Auditors, 2019). Researchers state, however, that SAIs' declarations about the performance
audits differ from reality and that SAIs have problems assessing the effectiveness of public task implementation. It should also be noted that the SAIs cannot question the political goals.
Basically, SAIs evaluate the activities of state organisations as well as entities that benefit from state
funds. In some countries, for example, Poland, SAI also assesses the activities of local governments and
entities using their funds. However, the statutory criteria for assessing such activity are limited (European
Court of Auditors, 2019).
SAI may affect the activities of auditees by promoting an attitude of respect for the law, integrity,
transparency, and accountability (European Court of Auditors, 2019; Sułkowski & Dobrowolski, 2021).
However, whether SAI effectively contributes to reducing negative social capital by eliminating the corruption threat is little known.

2. METHODOLOGY
We took through a literature review using Google Scholar, Scopus and Web of Science. It enabled us
to find the research gap and formulate one research question. This research aimed to determine the
roles SAIs play in addressing negative social capital issues and addresses two specific research questions: RQ1: Can SAIs foster negative social capital?. RQ2: What is the impact of SAIs on reducing negative social capital?
To resolve the research problems following methods were used: a quantitative comparative analysis
of the level of corruption in the European Union member states, taking into account that, according to
research, corruption is the crucial indicator of negative social capital (Barr & Serra, 2010; López & Santos, 2014). We know that negative social capital can be perceived through the prism of its different
harmful effects (Villalonga-Olives & Kawachi, 2017). However, we chose corruption because of its social,
economic and political effects.
We analysed SAIs documents: INTOSAI Strategic Plan 2017-2022, INTOSAI auditing standards ISSAI
130 to determine can SAIs standards or guidelines catalyse negative social capital. Besides, we analysed
SAIs' web pages (English version) to determine how SAIs fight corruption. We choose SAIs' web pages
from Cyprus, Hungary, Romania, Poland, Slovenia and Luxembourg because these countries have had
the highest increase in corruption threat in recent years, as shown earlier in this article (see Table 1). We
also analysed the documents prepared by the Netherlands Court of Audits about their achievements in
enhancing the integrity of the Hungarian public sector to determine the effectiveness of SAI's program of
strengthening public integrity. This program is promoted by the International Organisation of Supreme
Audit Institutions around the globe.
We analysed the reports on the corruption threat of Hungarians published by Transparency International. We also used data collected in 2014 during the study of one of the authors of this article in Hungary during the International Good Practices Seminar on Strengthening Integrity of the Public Sector. The
researcher asked 22 random Hungarians (18 administration employees and 4 people from outside the
administration) how they assessed the initiative to examine the reliability of administration in Hungary by
means of a questionnaire survey in which representatives of this administration take part. A nonstandardized and unstructured interview was used to find out the opinions of the surveyed Hungarians.
This interview was used to understand the behaviour of the surveyed Hungarians without imposing any
ex ante category on them that could limit the field of research. The transcripts of the interviews with respondents were analysed using the Nvivo14 software.
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The paradigm we decided to use is interpretivism or symbolic-interactionism (Sułkowski, 2012; Burrell & Morgan, 2017). We chose the qualitative approach because there is a few studies on the analysed
matter. It creates a need for a reflective approach with respondents simultaneously being key informants. Following the study's rigour we compared the answer of respondents and we used data and methods triangulation to get a broader context of the studied issues. The sample is purposive and small but
gives insight into key informants' perspectives. Moreover, the study of the Hungarians was not intended
to determine the effects of applying the concept of public administration reliability surveys in Hungary.
We assumed that the effects of applying this concept in practice should be reflected in reducing the corruption risk in the longer, several years perspective. The research carried out in 2014 aimed to determine how Hungarians perceive the credibility of the public administration reliability survey. We do not
exclude subjectivity and personal engagement of researcher. However, it is possible in qualitative research (Clark, 2010).

3. EMPIRICAL RESULTS AND DISCUSSION
Social capital based on trust, reciprocity and cooperation (Putnam, 2000) is desired for every country. Therefore, the International Organisation of Supreme Audit Institutions (INTOSAI), including SAIs from
more than 180 countries, points out the necessity of fighting corruption and building social capital (INTOSAI Strategic Plan 2017-2022). Besides, auditors also audited organisations can use SAIs' guidelines.
For example, all organisations mentioned in the Polish Public Finance Act provisions must apply management control standards. Among others, these standards have been developed based on INTOSAI
standards. The parliament obliged organisations in the public sector to apply and promote ethical principles to adjust informal institutions to legal norms. The standards also introduced the obligation for public
managers and employees to apply a self-assessment of the organisation's functioning from the perspective of all management functions. In particular, in terms of motivating employees, coordinating activities,
protecting resources and ensuring reliable statements.
Analysis of INTOSAI principles of auditors' ethical behaviour has shown that INTOSAI underlines that
SAIs have to enhance their reputation and credibility and, ultimately, their ability to create public trust –
the key element of social capital (ISSAI 130). INTOSAI points out five fundamental values in the public
sector. First, integrity is understood as acting honestly, reliably, in good faith and in the public interest.
Second, independence and objectivity showed by the activity free from circumstances or influences that
compromise or may compromise professional judgement and to act in an unbiased manner. Third, competence manifested in acquiring and maintaining knowledge and skills appropriate for the post and tasks
realised with due care. Fourth, confidentiality and transparency aim to protect information appropriately,
but simultaneously the need to ensure transparency and accountability in the public sector (ISSAI 130).
However, in the light of research results, there is a need to clarify the concept of "Professional behaviour"
adopted in the INTOSAI Code of Ethics, used by SAIs. In particular, it should be clarified what is meant by
the requirement that SAI auditors must avoid any conduct that may discredit the SAI. INTOSAI argues that
SAI's staff need to understand the impact of their actions on the SAI's credibility and consider how stakeholders can perceive their behaviour, both within and outside the working environment. For example,
SAI's staff cannot misuse their position and apply appropriate prudence and care. Their actions or formulated opinions can not compromise or discredit the SAI and its work, for example, when using social media. If a particular activity is legally permitted but does not meet the professional behaviour requirement
described in the Code of Ethics, staff should avoid that course of action (ISSAI 130). The discussed Code
of Ethics assumes that it provides SAIs and the staff working for them with values and principles on
which to base behaviour. However, it lacks guidance on how SAI and its employees should act in the
event of serious ethical or legal violations by members of SAI's top management. Although such a situation seems almost impossible, INTOSAI should foresee how to proceed if members of SAI's top management are protected by the immunity and constitutional protection of their position and, simultaneously,
commit acts that indicate the possibility of breaking norms. The wording used by INTOSAI is too general.
It may lead to auditors considering corporate interest rather than social interest, which will catalyse negative social capital and lead to epistemic injustice. Therefore, one may generalise that this SAIs' auditing
standard may foster corporatism.
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As part of INTOSAI, a working group was created, which has developed two critical documents for anti-corruption, including guidelines on promoting the concept of governance in countries and guidelines on
how to prevent corruption in the public sector (the INTOSAI GUID 5260, GUID 5270). However, a review
of the websites of the randomly selected SAIs showed no joint audits regarding the issues of combating
corruption or joint training of auditors. Analysed SAIs limited their cooperation to organising conferences
and developing INTOSAI guidelines (INTOSAI, WGFACML). Meanwhile, the impact of training on employee
performance improvement is proven and widely presented in the literature (Guan & Frenkel, 2019). As
corruption has a transnational dimension and is favoured by globalisation, Sais's cooperation in this
training field becomes essential.
We analysed SAIs' web pages (English version) to determine how SAIs fight corruption. We choose
SAIs' webpages from Cyprus, Hungary, Romania, Poland, Slovenia and Luxembourg because these countries have had the highest increase in corruption threat in recent years, as shown earlier in this article
(see Table 1). We did not find information on the SAI's websites from Cyprus, Hungary, Slovenia, Romania
and Luxembourg to confirm that these SAIs analysed corruption issues during their audits. In the case of
Polish SAI, an analysis of its webpage showed that SAI was active in informing the Polish parliament and
the public about the threat of corruption. SAI provided to the Parliamentary Committee on State Audit the
analysis of the corruption threat in the light of the results of SAI audits conducted in the past several
years, continuing such activity for over 20 years. SAI showed its activities aimed at reducing the corruption threat. For example, audit recommendations aimed to 1) implementation, transparency and gradual
extension of the obligation to submit declarations of assets by public officials; 2) implementation of anticorruption changes in the Police, e.g. a ban on sponsoring the Police by individual donors (NIK, 2021).
Polish SAI has singled out four mechanisms fostering corruption. These irregularities increase the risk of
corruption: the arbitrariness of action; 2) conflict of interests; lack of transparency; poor or absence of
control. Besides, SAI underlined a serious corruption threat in the local governments. SAI audits indicate
the arbitrariness of actions taken by the communes to enforce the payment of local taxes. Those matters'
proceeds are determined only by the will of local government officials, which may foster corruption (NIK,
2021). Therefore, the activity of SAI was mainly aimed at identifying systemic threats. However, as a result of SAI audits, it very rarely notified law enforcement agencies about corruption-related offences.
According to Petrescu and Karamitsios' report (2019), more than 38.6 billion euros are lost yearly in
Romania due to corruption. It is equivalent to around 15.6 per cent of its GDP. It was also found that
68per cent of Romanian citizens think they are affected by corruption in their daily operations. It is one of
the highest results among the EU member states. Besides, 25 per cent of Romanians reported having
been asked or expected to pay a bribe for a public service they needed at a given time. The Corruption
Perception Index of Romania is one of the worse in the EU except for Hungary and Bulgaria. We did not
find information on the SAI's website about corruption-related SAI audits. The research did not confirm
that SAIs positively reduce negative social capital in their countries through audits and preparation and
implementation of auditing standards and guidelines.
According to the INTOSAI vision, SAIs intend to help their respective governments improve performance, enhance transparency, ensure accountability, and maintain credibility (the INTOSAI Strategic Plan
2017-2022). This declaration went earlier in an organised manner into force in Hungary, where domestic
SAI took action to implement the idea of public integrity. The Hungarian and Dutch SAIs have undertaken
a joint initiative to implement the Integrity Self-Assessment for Supreme Audit Institutions (INTOSAINT)
concept in Hungary, a tool developed by the Dutch SAI to self-assess public integrity and promoted by
INTOSAI. In 2013 the Hungarian SAI conducted the assessment, which was expanded to the whole Hungarian public sector. 1,500 Hungarian institutions participated in completing the questionnaire, most of
which volunteered. Netherlands Court of Audit was involved in long-term cooperation with the Hungarian
SAI. Both SAIs mentioned above have declared that the integrity survey aims to:
 reveal areas and critical processes of budgetary institutions exposed to the threat of corruption,
 measure the level of protection against vulnerability to corruption, improve the integrity-based audit
practice,
 develop an organisational culture of public institutions (Netherlands Court of Audit).
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Considering the results of studies indicating the relationship between integrity and corruption
(Camerer, 2006; Anechiarico & Segal, 2010), it seems evident that the implementation of integrity selfassessment should bring noticeable effects in terms of reducing the risk of corruption in Hungary.
Meanwhile, INTOSAINT used in Hungary did not bring the assumed effect of reducing the scale of negative social capital. In 2019, the Hungarian CPI score was 44 (country score indicates the perceived level
of public corruption. The scale starts with 0, which means highly corrupt and ends with 100, which
means very clean). The Hungarian CPI are worse from year to year. In 2012 CPI was 55, but in 2019 CPI
was 44 and 43 in 2021. It was one of the worse CPI in European Union member states (Transparency
International Index 2019, 2021).
Thirty-six per cent of Hungarians surveyed admitted using their connection when dealing with administrative matters. 41 per cent of all respondents used contacts in medical care. 17 per cent admitted
paying bribes. It is one of the highest results in the entire European Union. Moreover, only 53 per cent of
surveyed Hungarians believe that society should be involved in combating corruption (Transparency International, 2022). The institutional imbalance in Hungary is not conducive to curbing corruption. Moreover, it should be noted that the Dutch social environment of SAI has been characterised by a much lower
risk of corruption than the social environment of the Hungarian SAI, and reliability is related to the society's toleration of corruption.
We analysed 22 responses obtained from random Hungarians asked in 2014 about the use of integrity assessment surveys in public administration in Hungary. Asked people said that actions should be
taken to improve the functioning of the administration. However, 20 out of 22 people doubted whether
the answers to any questionnaires would be reliable. For example, Person No 1 said: "Communists dominated Hungary for years. It left a mark on our consciousness. It is not always worth saying what one really thinks. It also applies to any questionnaire assessing the reliability of the administration." Person No 4
said: "I do not think that officials will really reliably answer the questionnaire. If they write that the office
is unreliable, they will get in trouble". Person No 6 said, "The questions are about being able to do your
job properly. No one will admit to having problems. It is obvious." Person No 19 said: "Let the authorities
be honest first. I do not want to answer the question." Two people said that, in their opinion, the questionnaire would allow determining whether the administration reliably performs its duties and identify
areas of poor performance.
Based on the data on corruption threat in Hungary, and analysis of responses about the reliability of
questionnaires, it can be concluded that INTOSAINT, instead of helping create transparency, integrity and
reliability in Hungary, actually may harm by perpetuating the habit of providing the expected answers,
instead of reliable information. Besides, the questionnaire cannot be the only information necessary to
assess the organisation's activities. The requirement for triangulation of data sources and research
methods are well known in scientific research (Howe, 2012). It should also be known during the construction of any "integrity tool" in practice.

CONCLUSION
This study enabled us to resolve the research questions: First, can SAIs foster negative social capital? Second, what is the impact of SAIs on reducing negative social capital? It was found that SAIs should
facilitate the cooperation of various entities by promoting attitudes limiting opportunistic activities identified by Williamson (1993), including corruption. INTOSAI declares that its vision is to promote good governance, among others, through the fight against corruption and promoting public trust has been identified as one of INTOSAI's priorities. INTOSAI rightly linked in its vision the need to strengthen public trust
by reducing corruption. However, the SAIs' effectiveness in realising the INTOSAI declaration may be
questioned. Corruption is still challenging in most countries from which analysed SAIs come. Although
governments have a critical responsibility in fighting against corruption, SAIs should strengthen this fight
through stronger cooperation and shared training.
Promoted by INTOSAI tool for assessing integrity in the whole public system is not sufficient. We
found that instead of helping create transparency, integrity and reliability, the tool could enhance the
habit of providing the expected answers instead of reliable information. Therefore, this tool can enhance
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opportunism and negative social capital instead of integrity. This study positively verified our assumption
that SAI's failure to ensure institutional equilibrium reduces the SAI's ability to limit the scale of negative
social capital. We perceive a need to consider the cultural constraints during the design integrity tools in
particular countries. The future study should determine whether and how SAIs consider the cultural environment when implementing integrity self-assessment in the public sector.
Studies have shown that the SAI's impact on the public sector can already occur when creating
standards and guidelines that determine how SAIs audit individual organisations. The standardisation of
behaviour and activities can be seen as an asset of effectiveness. Standardisation, however, generates
the risk of corporatism, where protecting one's interest, particularly the fear of losing public trust, will be
more important than the public interest. Therefore, it is necessary to review and evaluate all auditing
standards and guidelines and determine whether they lead to harm in social capital reduction.
Besides, there is no evidence of a positive correlation between the standardisation of SAI audit activities and the level of corruption risk reduction. Determining the reasons for this was not the subject of
this study. It should be an area of further in-depth research devoted to this problem.
Although this research focuses on several SAIs, the proposed article can form a source for an inquiry
process at any organisation, thus contributing to the better contextual diagnosis of the stage where the
organisation is building the quality of its process. Future research can seek to tweak out which SAI activities are particularly impacted by behavioural constraints, to help better understand how to better SAI fit
the public needs and expectations.
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INTRODUCTION
Due to the unsustainable development of the society and the world’s economies, there is an urgent
need to find out how to minimize the crises emerging on the global scale, as well as to ensure a favorable level of economic security. In recent years, the issue of the causes of crisis phenomena in the modern economy has been quite popular in the scientific community. Many analysts and experts have argued
that the imminent deep crisis in the world economy is inevitable. However, none of the existing economic
theories dares to suggest its causes and effects. Moreover, no one takes responsibility for developing
countermeasures and attempting to forecast future trends.
Along with the growing focus on cyclical development, more and more economists are carrying out
their research based on the achievements of the school of institutionalists. This connection is not accidental. It was institutionalism that played a crucial role in shaping the theory of cyclical economic development, classification, causation, and the sequence of cycles. However, institutional theory pays little
attention to the nature of institutional cycles, their sequence and causation.
In the generally accepted macroeconomic approach to the study of economic dynamics, there are
three types of cycles: a) long-term cycles – Kondratiev cycles, associated with technological changes;
b) medium-term cycles – Juglar cycles, related to the life cycle of buildings and structures, i.e. fluctuations in the construction market; c) short-term cycles – Kitchin cycles, associated with the specifics of
monetary circulation. However, all these fluctuations are purely economic in nature, aimed at solving
current and tactical problems, and are unable to resolve the emerging contradictions between institutions and public relations.
Cyclicality is a universal and general form of movement of all social processes (regardless of the levels of the economy they belong to). The cyclical processes are manifested in the form of fluctuations in
economic conditions. The cyclical nature of economic development means that the major indicators and
parameters of this process have a wave pattern that recurs over time. The life cycles of individual waves
intersect, which significantly complicates the process of studying the factors influencing the ability to
ensure economic growth. Accordingly, the search of the economic policy capable of optimizing the conditions and pace of structural changes in the economy is complicated. An effective use of the theory of
cyclical dynamics to determine the place of social development and its forecasting remains a topical
issue of modern scientific thought.

1. THEORETICAL BASIS
The study of the cyclicality problem dates back to Ancient Greece and Ancient China. It was not until
the XVIII century that economists paid attention to it and put forward various theories explaining business
fluctuations. Researchers studying market dynamics divide into those who do not recognize the existence
of recurring cycles and those who argue that economic cycles recur as regular as tides do. Research into
cyclical development of economic processes and objects has intensified in recent years. Both in Ukraine
and abroad, published has been a large number of works on theory and practice, covering various aspects of this complex issue. However, despite the large number of works on the problem of cyclicality,
there is no single concept of the reasons for this phenomenon.
Despite the fact that modern economists acknowledge the wave-like nature of development, the essence of cyclical processes is still one of the most controversial issues in economic theory. Thus, according to the famous twentieth-century American scientist A. Hansen (1951) "the origin of cyclic fluctuations
is a problem that has no solution". In his works, the father of the theory of cyclical development, J.
Schumpeter (1982) states that "the real causes of crises are beyond the scope of purely economic factors, crises are the consequences of violations of economic processes caused by external factors". According to the history of human development, secondary and unpredictable factors are the impetus for
resolving the accumulated contradictions.
The trend of new institutional transformations is set by a new unifying idea, which forms a worldview
of interpersonal relations with further creation of a basis for economic relations between individual entities and entire units (Simovic, 2020). Such a worldview idea manifests itself in a new religious or political
movement. A. Toffler’s theory of civilization waves (Toffler, 1980) and L. Gumilev’s (2001) passionate
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theory of ethnogenesis most closely reveal the essence of such cycles. According to the researchers, the
duration of cycles is 1000 – 1500 years. In addition, recently, scientists have been paying more and
more attention to the principle of the golden ratio in the analysis of the development of exact and natural
sciences.
In terms of the topic of our paper, the results of such world-known scientists as a philosopher S. Olsen (2009) and mathematician A. Stakhov (2009) are of particular interest. They claim that the so-called
a “golden ratio revolution” in modern mathematics is the core that unites all the sciences. Starting from
the essence of the Fibonacci numbers and their generalization, scientists derive a new interdisciplinary
direction of modern science. Recent discoveries in various domains, especially in natural sciences, such
as biology, genetics, astronomy, as well as computer science, programming, chemistry, physics and many
others are based on the principles of the golden ratio. The authors mathematically prove that everything
is subject to this universal law, which can be the basis for the assertion of a general scientific "golden
revolution", which dramatically affects the development of modern science and education.
A famous British-Austrian philosopher and sociologist K. Popper (1959) considered science as a system that is constantly changing and developing. The author put forward the concept of the growth of scientific knowledge, which occurs because of bold hypotheses and theories that solve scientific problems.
In this case, the new hypothesis must proceed from a simple and new idea, be open to independent
tests and pass new thorough tests.
An American philosopher and historian of science T. Kuhn (1970) presented the development of scientific knowledge as a process of paradigm shift. Thus, long periods of development of science within a
certain paradigm were followed by periods of scientific revolutions. According to Kuhn, the preparadigmatic stage of science is characterized by the presence of different points of view and fundamental theories, which leads to the creation of a single paradigm based on the consensus of members of the
scientific community. According to this paradigm, during the normal development of science, anomalous
situations occur, thus leading to a crisis, and then – to a scientific revolution. At the same time, T. Kuhn
distinguishes between local scientific revolutions, which cover a single science, and global, which cover
the whole science and lead to a new vision of the world. The author singles out the following global scientific revolutions: a) the emergence of classical natural science (17th century), where all scientific
achievements were embedded in the general Galician-Newtonian picture of the world; b) differentiation
of science (late 18th – early 19th centuries); c) revolutionary changes in various fields of knowledge (late
19th – early 20th centuries): the discovery of the theory of relativity and quantum mechanics, the revision of ideas about motion, time and space, the formation of cybernetics and genetics; d) the beginning
of the global restructuring of all knowledge about the universe (late 20th - early 21st centuries).
As opposed to Kuhn, I. Lacatos (1977) proves that in the history of science there are very few periods when a certain paradigm dominates. P. Feyerabend (1999) argued that many types of knowledge
and methodologies contribute to the development of knowledge, so it is impossible to create a good empirical methodology, because it is legitimate to adopt any theoretical concept. The history of science, in
his opinion, are chaotically intertwined ideas, hypotheses, facts, errors, and discoveries.
The idea of using the golden ratio in economic studies is not new. Most of these theories are devoted
to the study of processes at micro- and meso- levels, the most striking example being the Elliott Wave
Theory, devoted to the study of stock market fluctuations (Elliott, 2012). There are far fewer approaches
determining the dependence of macroprocesses from the Fibonacci number. Thus, an interesting example is the optimal tax theory by A. Laffer (2004).
V.A. Morgun (2013) paid attention to the definition of civilization waves based on paleoclimatic cycles, each lasting for 1620 years. The Fibonacci number in the scientist’s study is central both to the
civilizational processes on Earth and to all oscillations in the solar system and space in general. R.N.
Elliott (1914) studied the development of the stock market and the ability to predict changes in the value
of securities. He determined that in the stock market game, like in any social relationship, there are
wave-like changes that are subject to the rule of the golden ratio. The ratio of the growth stage to the
rollback is equal to the Fibonacci number – 1.62. In his studies, A.P. Stakhov (2009) focused on finding
a mathematical formula for harmony. As a result, he concluded that all harmonic proportions are based
on the principle of the golden ratio. When exploring possible application of the budget concept by A. Laf193

fer in fiscal policy, I. P. Tverdokhlib (2013) came to the conclusion that this theory works effectively due
to the principle of the golden ratio.
A.O. Kasyanova (2013) uses the Fibonacci numbers to predict changes in GDP growth in some countries and trends in short-term fluctuations, based on the fact that the numerical ratio of growth to rollback should give the coefficients of the golden ratio. A.V. Vereshchagina and G.O. Korobkova (2012)
consider the use of the golden ratio theory and Fibonacci numbers in stimulating the innovative activity
of enterprises. In their works, B. Buhm and L.F. Punzo (2006) identified the causes of economic development, and found that economic shifts are based on profound changes that transform the economic
structure itself. V.N. Podkorytov (2013) in his study considers the possibility of compiling all known theories of cyclical economic development to build a mathematical rationale based on the Fibonacci series.
Thus, science is a cyclical phenomenon, due to social practice, but is relatively independent with the
internal logic of its development, and its own laws. In our opinion, it is expedient to combine the theory of
civilizational fluctuations with the theory of cyclicality based on the Fibonacci number. This combination
is grounded on the assertion of the acceleration of global economic, political and civilizational processes.
The speed of acceleration of these processes exhibits the twisting of the golden ratio spiral.
The aim of the research is to study the wave theory in terms of economic development, to determine
the possibility of applying the golden ratio principle based on the Fibonacci series to explain the processes of civilizational cycles in the context of technological transitions, and to identify patterns and characteristics of these fluctuations.

2. METHODOLOGY
In the study, we applied the methodology based on the use of Fibonacci numbers in the theory of cyclic development. The principles of this method are as follows:
 The sum of any two adjacent numbers is equal to the next number in the sequence.
 The ratio of any sequence number to the preceding number is approximately 1.618.
 The ratio of any number of sequences to the following number is close to 0.618.
The ratios specified in items 2 and 3 is very close to the mathematical essence of the equation of the
golden section:
x2 - x - 1 = 0

(1)
(2)

The Fibonacci series goes as follows: 0; 1; 1; 2; 3; 5; 8; 13; 21; 34; 55; 89; 144; 233; 377; 610;
987; 1597; 2584; 4181; 6765 ….
As the numbers in the Fibonacci sequence increase, the value of these coefficients is getting closer
to the values of X1 and X2. The Fibonacci series has many other coefficients, but in economic theory and
practice these are the most common. The Fibonacci numbers are commonly used to predict the future
situation in economic processes. It is the first time this approach has been utilised to evaluate and forecast the cycles of social development from 2021 onwards.

3. RESULT
Of significant interest in the context of this study is the approach by V.N. Podkorytov (2013), who
considers a set of economic cycles, using the Fibonacci numbers in arranging their length, thus building
a general trend of development. He proves mathematically the relationship between all the existing types
of cycles, reaching 200-year fluctuations, and concludes that there are larger waves that determine the
overall relationship.
The essence of the study is to identify such waves of civilization, the causes and patterns of their occurrence, using the universal method of the golden ratio. Fig. 1 shows the waves of civilization.
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Evolution of the development of civilizational cycles according to the principle of
golden ratio
Figure 1. Sequence of the development of civilizational cycles
Source: developed by the authors

Following the evolution scale, both the civilization waves and the periods of the transition from one
cycle to another accelerate. Based on this, we can present a sequence of civilizational cycles according
to the Fibonacci pattern in table 1.
Table 1. Sequence of the development of civilizational cycles according to the Fibonacci sequence
Bifurcation
period (years)
≈ 233
≈ 144

Beginning of a cycle

Grounds

4130 BC
(VI-IV centuries BC)
1546 BC
(ХVI-ХIV centuries BC)

The first large general division of labor. "Neolithic Revolution". The
dawn of modern settled civilization
Invention of the method of smelting iron from ore. The beginning of
the Bronze Age
The first Jerusalem (Apostolic) Council, development of the doctrine
of the spread of Christianity
Transition from the Early Middle Ages to the High Middle Ages. Establishment of the feudal system in Europe
Westphalian peace treaty, which led to the collapse of the Great
Roman Empire, religious tolerance, the spread of Protestantism
Symbiosis of a human and a robot based on the new philosophy of
human life in coexistence with artificial intelligence. Institutionalization of human and machine synthesis. Strengthening the political
and economic importance of self-government of large cities

≈ 89

51 AD

≈ 55

1038 AD

≈ 34

1648 AD

≈ 21

2025 AD

Source: developed by the authors

Despite the fact that each subsequent wave of development comes from a series of cataclysms, it is
not antagonistic to the worldview of the previous one. Each new cycle is based on the energy reserve of a
new idea, which in fact is a reconsideration of the foundations of the previous one. Thus, we can argue
that the general civilizational movement has a certain continuity and looks like a transformation of
worldview doctrine, taking into account the experience gained and information received.
We can scrutinize the essence of each cycle more thoroughly in terms of this paper. The fourth wave
is associated with the transition from the Early to the High Middle Ages. It is difficult to identify the exact
date that would become the Rubicon of the new era. Even in historical science, this transition is determined by a period of 50-60 years from the beginning of the 11th century. The reign of Henry III the Black
(1039-1056), when the Great Roman Empire reached its peak, can be considered decisive in the formation of the new era. The influence of this emperor on the development of European civilization is significant and remains underestimated. For example, because of the ardent support for the church reform,
the religious crisis of the Western world was overcome. This period is marked by the beginning of the
ideological confrontation of Western and Eastern civilizations, namely the final schism of Christianity in
1054, the first crusade of 1096-1099, the consequences of which the world is facing nowadays. However, the most significant event, in our opinion, was the liberation of cities from feudal dependence, which
began in the 11th century. Later it developed into the Magdeburg law and launched creation of Western
European self-government, which is still developing. It was the emergence of this right that boosted economic development of medieval cities, and then of European states.
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Of great importance, in our opinion, in the formation of a new institutional wave is the bifurcation period – the transition period, when the vector of further development is determined. This stage is marked
by the struggle of equal alternatives and opposition to the remnants of the current system of values and
worldview. The length of the bifurcation period is also affected by the golden ratio and decreases with
each subsequent cycle.
The fifth wave, the decline of which we are experiencing now, is based on industrial development
and has lasted for 300 years, since the middle of the 18th century. Social contradictions that arise when
a cycle declines, generating a surge of a new wave, in our opinion, include:
 recognition and observance of human rights and dignity by the state and other members of society;
 suspension or slowing down of social elevators, when political, religious and cultural elites lose
their objective connection with public life;
 growing inequality in the distribution of economic goods.
The trend of the last cycle was set by the Protestant movement that determined the worldview of
modern capitalism, with the institutional foundations being laid by the Westphalian Peace Treaty of
1648. However, we cannot regard this date as a direct transition from one cycle to another, as in purely
economic waves: the next cycle dawns in the depths of the previous one. In addition, the scale of processes and heterogeneity of worldview transformations looks like a chain of historical civilizational
events that outline political and economic development of a society and civilization as a whole. Many
prominent modern scientists confirm our calculations and forecasts in their works. Thus, according to
Alvin Toffler's theory (Toffler, 1980), the current state of development of human civilization is in the transition to the third wave, the so-called "post-industrial" society, which is likely to begin in 2025.
Similarly, Immanuel Wallerstein (1995) argued that since the 1990s, humanity has entered another
crisis in the world system that will allegedly last until about 2025. This will result in the spread of interstate conflicts, chaos and weakening compliance with international law. Against this background, calls
for authoritarian leaders with “strong hands” and a stricter public supervision to confront chaos seem to
be attractive.
On the other hand, according to Wallerstein (1995), increasing migration caused by solely objective
factors and the uncertainty of their legal status and limited civil rights along with reaching critical mass
can lead to contradictions. These processes occur not only in developed countries. Even in Ukraine, we
can observe similar processes related to the limited civil rights of internally displaced persons. Procrastination in resolving civil rights and social protection issues for this category of citizens, which reaches 5%
of the total population, increases tensions. Thus, we can talk about the general nature of this factor. It is
these tendencies, of today’s “advanced liberal democracy”, that may aggravate the above-mentioned
contradictions, which will cause a new cyclical civilizational shift.
As the history of humanity shows, secondary and unpredictable factors become the catalyst for the
aggravation and manifestation of the accumulated contradictions (Kozlovskyi, 2010). Such an impetus
for resolving modern contradictions was the global pandemic COVID-19 (2020), which proved the growing role and influence of the societies having effective institutions, the increasing power of states having
traditional regulatory mechanisms overall, a relative weakening of traditional international institutions,
and transformation of global leadership forms (Kinnunen et al., 2021). As of March 25, 2021, more than
125 million cases of COVID-19 were registered. About 101 million people got over the disease, while
more than 2.7 million died (Statista, 2021). The United States, India and Brazil are the countries most
affected by the pandemic. The SARS-CoV-2 virus is the seventh known coronavirus to infect humans. The
main problem is that viruses mutate naturally, and eventually their aggressiveness disappears. In turn,
the new strains of SARS-CoV-2, discovered in the UK, South Africa and Brazil, are even more aggressive.
The pandemic has caused a unique economic crisis and has led to uncertainty, so forecasting in
these circumstances is an extremely challenging task (Banaszyk et al., 2021). The EU GDP will grow by
4% in 2021, which is less than previously forecast, and by 3% in 2022 (European Economic Forecast,
2020). All this means that outputs in the European economy will hardly return to the pandemic level in
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2022. According to estimates, in 2020 the global economy lost 4.36% of its gross domestic product
(GDP) due to the transformation of the virus into a global pandemic. To understand this figure, we give
the estimate indicator: global GDP in 2019 was estimated at about US$ 87.55 trillion. This means that
the 4.36 percent drop in economic growth makes up almost US$ 3.94 trillion of lost output (The World
Bank Group, 2021).

Figure 2. Dynamics of global economic indicators before and during the pandemic Covid-19
Source: The World Bank Group, 2021

The main reason for the economic damage caused by the COVID-19 pandemic is the fall in demand
(Kozlovskyi et al., 2021). This trend is present in such industries as tourism, passenger traffic, oil production and car manufacturing. Companies operating in these industries are cutting jobs to make up for the
lost income, which result in a downturn. Consequently, it distributed to disturbances in social and economic development and increased of social inequalities (Maheshwari and Maheshwari, 2021). So, economists have to ponder upon a global recession as deep as the Great Depression that the COVID-19 pandemic can cause. Thus, global stock markets fell sharply due to the outbreak of coronavirus: Dow Jones
reported its most dramatic decline ever – almost 3,000 points on March 16, 2020 (Statista, 2021).
Thus, the pandemic has changed the world and provided an opportunity for international institutions
that can demonstrate a coordinated and effective response. It has also shown that only the introduction
of new “virtual” or properly organized by the state economic models can restore economic growth – in
new formats, with new labor organization and labor relations. At the same time, the rate of recovery will
vary from country to country, due to differences in the number of diseases, incentive measures, vaccination rates, differences in economic structures and domestic policy responses. Thus, none of the state
formations managed to be effective in overcoming the crisis. All forms of state organization, both liberal
and autocratic, are weak under the conditions humanity is experiencing. According to the logic of our
study, the length of the transition period should be 21 years, and the new cycle of civilization will start in
the mid-20s of the 21st century. One can argue that human civilization is in the bifurcation period that
will last 21 years, and humanity will choose a new vector and worldview for the next wave of civilizational
development of about 233 years.
Scientists are increasing claiming that the Fifth Industrial Revolution has begun, although it was only
in 2011 when they started talking about the Fourth Industrial Revolution, which indicates a small gap
between them and the accelerated technological growth. The Third Industrial Revolution began in the
second half of the last century. Any industrial revolution arises due to scientific advances, technological
breakthroughs and their widespread introduction into production. The basic components of the Fourth
Industrial Revolution are the phenomenon of information entity (Big Data), cyberphysical systems that
include autonomous robots, modelling (Simulation), used throughout the product life cycle, Horizontal
and Vertical System Integration, the Industrial Internet Things, the use of cloud technologies (The Cloud),
Additive Manufacturing, virtual reality technologies and cybersecurity.
Noteworthy is the fact that the term "the Fourth Industrial Revolution" is combined with the concepts
of "circular economy", "green growth economy" and "shared economy". It should be noted that some
economists, such as D. Efstafiev (2017), deny the revolutionary nature of Industry 4.0, emphasizing that
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it lacks new energy and transport platforms for economic breakthrough, truly revolutionary approaches to
energy efficiency and mass introduction of fundamentally new materials, and the only revolutionary element is a radical restructuring of financial communications (Kozlovskyi and Fonitska, 2013) and financial
and investment relations (Brychko et al., 2019). So, if the basic technologies of the Fourth Industrial
Revolution are the Internet of things, digital ecosystems, big data analytics and digital platforms, then the
basis of the Fifth Industrial Revolution is a symbiosis of human and artificial intelligence.
A striking example is the emergence of cobots – universal robots that work in collaboration with
people, maximizing work efficiency (Østergaard, 2018). Elon Mask’s plans and developments called
"Neuralink" are more far-sighted. To boost the process, it is expedient to institutionalize robotics, to develop philosophy and ethical norms of coexistence of humans, robots and artificial intelligence. A number
of neurosciences have emerged and developed that have acquired interdisciplinary status.
On the other hand, industrial revolutions are significantly changing the direction and volume of international investments, as noted by Klaus Schwab (2016); technological progress is one of the main causes of stagnation and sometimes declining incomes of most developed countries. The demand for highly
qualified (Koziuk et al., 2020; Snieska et al., 2020) specialists is growing, with the demand for semiskilled workers increasingly falling. As a result, either unskilled people or specialists will be in demand
with semi-skilled workers not being employed. Based on the above, the reduction in time and amplitude,
i.e. shocks during bifurcation and cyclic fluctuations, will graphically look like a spiral that twists to the
middle rather than a sine wave with a positive trend (Banegas Rivero et al., 2020).
This image of evolutionary cyclical development (Figure 3) is more appropriate from the point of view
of the etymology of the term “cycle”, because it comes from the Greek κύκλος – circle. Thus, evolutional
economic cycles are the passage of human civilization through the same phases – certain stages of rise
and fall, which recur in time lasting for a shorter period, and have a general global tendency to develop
human freedom based on science, culture and education. It is worth noting that personal freedom is the
foundation for economic freedoms that ensure economic development. Economic freedom is the fundamental right of individuals to manage, dispose of and use their own property, resources and labor. The
government must retain and protect all these rights. Thus, in economically free societies, individuals independently choose where to work, what goods or services to produce, and what to invest in. In these
societies, the government allows labor, capital and goods to move freely, avoiding coercion and pressure
on freedoms, and intervening only if necessary to preserve and operate the state entity. Thus, according
to research, over the past 25 years global development leaders has been rapidly growing due to the
promotion of liberalization of societies and economic freedoms in these countries (Altman, 2008).

Figure 3. The spiral of civilizational cycles of social development
Source: developed by the authors
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One of the indicators of economic freedom is a special index (The Index of Economic Freedom), annually estimated by the Wall Street Journal together with the Heritage Foundation since 1995. Today,
data from about 180 countries are used in calculating this index (Fig. 4).

Figure 4. Dynamics of The Index of Economic Freedom over the whole period of estimation
Source: The Heritage Foundation, 2021.

Having analyzed the indicators of the index since 1995, we can assert that there is a steady upward
trend, which means the desire of humanity to strengthen individual freedoms worldwide.
Regarding the development of culture and education, we must say that there has been a period of
rapid digitalization over the past decade. New technologies have changed the ways in which humanity
reads and exchanges information. At the same time, reading has become a rarer way of entertainment
for today’s youth: students all over the world read fewer books, magazines and newspapers, using online
sources to read more for their own practical needs (Fig. 5).
Thus, rapid digitalization of communications has a profound impact on the nature of information literacy and is the basis for Industry 5.0.

Figure 5. What and why students read, mean value according to ОЕСD, %
Source: PISA-2018, 2021.

The study of the entire Fibonacci series enables us to argue that human civilization is transiting from
the fifth to the sixth wave being in the spiral ring, i.e. in the middle of its development, and their total
number reaches ten. The final twisting of the spiral will take place somewhere in the early 27th century.
Then "the end of history" will come, as Francis Fukuyama claimed (Fukuyama, 1989).
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The term "the end of history" means that humanity will reach such a level of self-awareness, general
worldview and social order that civilization will not need cyclical fluctuations for further development.

4. DISCUSSION
Modern civilization is at the stage of bifurcation, searching for a new landmark for its further development. This allows us to claim that the current decade, which is just beginning, should be crucial in
shaping the spiritual, ideological and world-view potential of the next civilizational wave, which, according
to Fibonacci, will last 233 years.
In his study, Fukuyama F. (2006) argues that “the principles of sovereignty and inviolability of the
nation-state, which are the basis of the Westphalian system, have actually been destroyed and today are
not adhered to because what happens within individual states – in their internal governance – often
greatly affects the lives of other members of the international community.… The Westphalian system is
no longer an adequate lever for regulating international relations, because it was built in terms of obvious lack of understanding of legitimacy issues”.
We explored the essence of modern world transformation processes, the nature of the current crisis,
and the use of the above signs of the emergence of new cycles of civilization. Now we can argue that the
major problem that needs solving to ensure new development is to determine a qualitatively new selfidentity of the state, its functions, place of its citizens and their features, rights and responsibilities.
National entities that could bring a new meaning of the basis of their existence and their functions, a
fundamentally new approach to the essence of state institutions, the concept of a citizen, their rights and
responsibilities, will be able to pass the bifurcation period, set a trend and become leaders in the next
institutional cycle. Having scrutinized all the above waves of development, we can assert that the new
state forms should be civic-centric in nature with a high level of personal freedom and responsibility.
Thus, Francis Fukuyama (Fukuyama, 2004) sees further expansion and deepening of decentralization as
a source of political and economic development of modern societies in the future. According to the logic
of the study, human civilization is in the bifurcation period that will last 21 years, and humanity will
choose a new vector and worldview for the next wave of civilizational development of about 233 years.
Thus, scientific discoveries in both fundamental and social sciences, the emergence of new political,
philosophical and religious trends to take place in the current decade, are crucial in shaping the next
cycle.

CONCLUSION
Our study provides theoretical conclusions regarding further dynamics and general trend of cyclical
development of society. We established that the use of civilizational cycles of social development in the
context of technological transitions based on the Fibonacci sequence could explain the development of
modern society, especially in conditions of force majeure, such as the Covid-19 pandemic. It takes a cycle less time to form, because of larger global civilizational fluctuations that set the trend of development
of all social relations, including economic ones. The Fibonacci numbers prove the accelerating nature of
cyclic fluctuations of all social processes. According to the logic of the mathematical interaction of the
components of cyclical development based on the rule of the golden section, the growth stage accounts
for 61.8% of the cycle duration with 38.2% of the decline stage. Based on this mathematical dependence, it is proved that the modern wave of civilization, which began in 1648, taking into account the bifurcation period, was to go into a cycle of decline at the beginning of the 20th century, which we were
able to observe (the crisis of 1933, World Wars I and II). At the same time, we can see the emergence of
signs of a new civilization cycle due to the active development of computer and digital technologies,
which began in the 1970s and continues to this day.
Based on all of the above, we can argue that the current decade (2021-2030) is decisive in terms of
forming a new civilizational cycle of development. The following processes will determine the trend of the
new wave: the symbiosis of a human and artificial intelligence, which leads to the emergence of a new
society with a new social contract based on strengthening the self-government of large cities; personal
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freedom; the growing importance of education through the evolution of its forms, sources and ways of its
acquisition.
The new scientific results obtained by the authors, substantiated theoretical conclusions can be the
basis for further theoretical and applied research in the field of welfare economics, social development
and theories of cyclical development.
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real gross domestic product and fiscal instruments indicates low degree of
efficiency of the tax system of the analyzed country. At the same time, the
increase in the level of tax audits creates a burden on business
development in the form of extra-transactional production costs. In
addition, with the active measures of the state to optimize and simplify tax
processes, improve the quality of tax administration, the issues of
assessing the economic effect of the implementation of the existing tax
policy and its role in sustainable socio-economic development remain
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INTRODUCTION
Based on the studied scientific research, it has been revealed that the income received by the state
through taxation instruments is used to ensure the socio-economic development of the country and the
redistribution of the national product to ensure the vital activity of the population. Consequently, political
orderliness, a clear strategy, and sufficient resources are essential ingredients for the effective
functioning of the entire tax system. An unfair and difficult to predict tax system can disrupt the activities
of the entire national economy and reduce citizens' trust in government.
In accordance with tax theories, there are political, economic, social, cultural and environmental objectives of the tax system. The implementation of tax legislation contributes to the achievement of strategic national goals. To achieve such goals, an effective tax system makes a great contribution to the
socio-economic development of the country, but requires citizens to understand tax legislation, which in
turn gives rise to a dilemma of inconsistency between the economic and legal essence of taxation.

1. LITERATURE REVIEW
The dominant factor in the effective functioning of a modern state is the presence of a state management, which is the basis for the implementation of control work to assess and analyze the origin, distribution and use of financial resources of the budget system (Blaufus et al., 2020). It is the state tax
management that is currently assigned a rather significant role, since it is aimed at identifying shortcomings in the formation and use of public finances and issuing instructions for their elimination (Karagiorgos et al., 2020). State tax management is an activity for the systematic control over the activities of all
government structures (Masunga et al. 2020). Its main advantage is that it not only identifies shortcomings and develops recommendations for their elimination (Tarasova et al., 2018).
In the current conditions of economic turbulence, the formation of the revenue side of the budget
system, the main source of which is tax revenues, is of particular importance (Gurama et al., 2018). In
this regard, the effective work of tax authorities on their collection becomes urgent (Parragh et al. 2018).
In this context, the state management body in the tax area is the country's tax services, which are responsible for the timely and full receipt of tax payments to the budget system (Gurama et al., 2020). The
efficiency of the state tax management in the area of collection of tax revenues in developing countries is
evidenced by the growth of revenues against the backdrop of market fluctuations in the world raw material markets (Demirhan, 2019; Alm et al., 2020). The emerging trend of an increase in tax revenues to
the budget system with a decrease in oil prices indicates an increase in the role of non-oil and gas revenues, and, consequently, an effective tax management (Leontieva et al., 2018).
When studying the experience of the development of the institution of management of the efficiency
of the tax system, it is necessary to note the practice of the European Union in the field of good governance. As you already know, in different countries of the world the concept of good governance is defined
in different ways, although all definitions are based on common premises (Brown, 1991; Huang, 2018;
Brezina et al., 2021). For example, countries such as Switzerland and Norway have seen results over
time in improving the relative efficiency of tax systems, along with a growing convergence in tax simplification trends (Nguyen T. et al., 2021)
The transition to a constitutional mode of government was everywhere accompanied by the building
of a democratic state based on new values (Afonso, 2006, Alshrouf, 2019; Blesse et al., 2019). In this
sense, the role of the highest bodies of state control has always been to ensure that these values are
respected and to foster greater citizen participation in governance (Koval et al., 2019; Belmonte-Martin
et al., 2021, Polzer, 2021). Good governance of the state assumes that the constitutional rights of citizens are exercised for the benefit of the new democracy (Goyette, 2018). The benefit of “open data” is
that it allows you to evaluate the effectiveness of the services provided by the government to citizens
(Buallay, 2018).
In this work, new technologies play an important role, with the help of which information can be generated that allows for the creation of new enterprises (Lubis et al., 2018), maintain an entrepreneurial
spirit and even increase the income of the population (Shahzad et al., 2019). Strategically, the use of
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open data has three groups of benefits: economic, social, and related to good governance (Olaoye et al.,
2019). Moreover, Otekunrin et al. (2021) opined the proper implementation of the electronic tax system
helps mitigate the problem of tax evasion that causes economic and social detriments in the tax administration system. While many weaknesses in tax administration can be addressed through technical solutions, the importance of community development and tax policy is critical and will thus lead to increased
tax compliance that is required in the CIS countries (Mitra and Stern, 2003, Zasko, 2021). Moreover,
there are problems of tax evasion and an increased level of the shadow economy in countries with
economies in transition (Hampton, 2005, Robert W. McGee, 2008, Abdixhiku, 2018).
At the same time, the transformation of the economy and technology is forcing businesses to seek
competitive advantages and effective solutions that can increase revenues and save resources. Governments also need to be prepared for change, as the level of technological development prefers to fight
for the tax base, which in the digital age can move very quickly between countries (Chyzhykova, 2019).
Trust in the legal system and the government will improve the behavior of taxpayers. Moreover, the use
of tax technologies and information has a positive effect on changing the behavior of taxpayers, primarily
on the behavior when calculating taxes with an effective amount. (Santi, 2020). According to researches,
technological innovations that promote e-commerce have had a significant impact on consumer behavior
and the organization of firms in the retail sector, but the impact of these new transaction technologies on
fiscal systems remains unknown (Agrawal, 2019).
According scientific researches the management of the efficiency of the tax system is based on the
principles of assessing the effectiveness of public administration, similar to the basic principles of management. In other words, taxes should be viewed as a kind of investment by the population and business
to the state, which, in turn, should be accountable and transparently use the invested resources. Moreover, performance management works with the same performance management concepts that are used
by managers of commercial companies. Thus, government bodies in the field of the tax system should
use performance management tools for planning, monitoring and evaluating how tax revenues are used
to achieve public policy objectives. The concepts of costs, processes, outputs and impact, and their relationship with the above principles of economy, efficiency and effectiveness, are common tools for public
managers. Essentially, efficiency measures how optimally an organization uses its resources to produce
goods and services. Thus, the focus is on resources (costs), goods and services (results), and the speed
(productivity) with which resources are used to produce or achieve results (Figure 1).

Figure 1. Tax System Efficiency Management Model
Source: Compiled as the result of research

The use of logical models can help the management identify and establish the relationship between
socio-economic issues and needs to be met by the objectives, resources, processes and performance of
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the tax system, which include the results and impact of management methods. In theory, management
the effectiveness of a tax system should be able to scrutinize all the components and relationships in
such models, focusing on economy, efficiency and effectiveness.
The main method for assessing the impact of the functioning of the tax system on the socioeconomic development of the republic is the construction of regression models that will determine the
degree of impact of fiscal instruments on the elimination of key problems of the national economy.
The resulting indicators of the regression model are the qualitative and quantitative indicators of socio-economic development described earlier. It should be noted that these input parameters can vary
depending on the needs of the economy in a particular period of time. So, during the period of economic
growth, the actual indicator will be the growth rate of GDP and the general level of prices (inflation), since
forcing and maintaining the growth of national product production is a key direction of state policy in the
period under review.
On the contrary, in times of crisis and stagnation of the economy, the priority areas of state policy are
combating unemployment, regulating the exchange rate of the national currency, as well as measures to
reduce social inequality. The indicators of economy, efficiency and effectiveness of the tax system of the
Republic of Kazakhstan can act as factors of the regression (Table 1).
Table 1 - General model for management of the tax system efficiency
Economy
1
The ratio of the costs of conducting
tax managements to the budget
funds covered by the control
The time for the fulfillment of tax
obligations
The share of the amount of detected
violations in the amount of budget
funds covered by the control

Factors
Efficiency
2
Tax burden
Share of tax revenues in the structure of State revenues

Effectiveness
3
Rate of implementation of the tax
revenue plan for the corresponding period
The ratio of the deficit to the revenue part of the state budget

The share of guaranteed transfers in
the structure of state revenues
Results

Quality indicators
Inflation rate
Unemployment rate
Exchange rate
Gini Coefficient
Fund ratio

Quantitative indicators
GDP growth rate

Source: Compiled as the result of research

Thus, performance management involves assessing the impact of elements of the tax system on the
key parameters of the country's socio-economic development. Performance management allows to identify gaps and shortcomings of the current tax system as a result of insufficient fulfillment of the tax system of its fiscal function. In other words, insufficient financing of public expenditures through the use of
tools of the tax system leads to the emergence of socio-economic problems and a decrease in the efficiency of public administration.

2. METHODOLOGY
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The second stage is an analysis and assessment of the impact of fiscal instruments on key socioeconomic indicators. For the purposes of the analysis, an econometric model is used to assess the relationship of key indicators reflecting the economy, efficiency and effectiveness of the tax system with the
parameters of the development of the national economy. Mathematically, this relationship can be represented as an additive model in which the resulting indicators are indicators of socio-economic development, and the factors are elements of the tax system (1):
(1)
where Y - GDP growth rate, inflation, unemployment, official (market) US dollar exchange rate;
X1 - the ratio of the costs of conducting tax managements to budget funds covered by control, %;
X2 - time to fulfill tax obligations, hours;
X3 - share of the amount of detected violations in the amount of budget funds covered by control, %;
X4 - the tax burden, %;
X5 - share of tax revenues in the structure of government revenues, %;
X6 - share of guaranteed transfers in the structure of government revenues, %;
X7 - the coefficient of overfulfillment of the plan of tax receipts for the corresponding period, %;
X8 - the ratio of the deficit and the revenue side of the state budget, %.
Evaluation of the efficiency of the tax system is made on the basis of regression models using the
least squares method.
At the final stage, the analysis of the impact of the selected indicators on the socio-economic parameters of the country's development is carried out, thereby determining the directions of improvement
and the level of increase in the efficiency of the tax system.

3. RESULTS AND DISCUSSION
Сomparative analysis of the main indicators of the management of the efficiency of the tax system of
the European Union and Kazakhstan has been carry out in the study framework. The tax burden in the
regions under consideration differs significantly in terms of level and dynamics (Figure 2).
According Figure 2, in the period from 1997-2018, the indicator of the tax burden of Kazakhstan is
quite volatile, demonstrating a minimum value at the level of 6.8% of GDP in 1997 and a maximum value
of 18.3% in 2011. These changes are explained by the instability of the economic environment, while
there are no significant changes in the structure of tax legislation. Currently, the level of tax burden in
Kazakhstan is 11.7%, according to the World Bank. According the practice of using tax instruments to
stabilize the national economy is not being actively implemented due to the high dependence of world
prices for energy resources.
The dynamics of the level of the tax burden of the European Union, on the contrary, demonstrates
stability over the period under review. Thus, the maximum value of this indicator was recorded at the
level of 20.2% in 1999, while the minimum value was at the level of 18.3% in 2009. In general, the
spread of the indicator is ± 2 percentage points. The fundamental difference between the tax systems of
the EU and Kazakhstan lies in the levels of implementation of the goals of the tax system. So, in the EU,
the functional directions of the mechanism of the tax system (fiscal, regulatory, distribution and control)
are effectively implemented, while in Kazakhstan, the tax system is partially fulfilling its functions (fiscal).
Considering the efficiency of the tax systems of the EU and Kazakhstan, it should be noted that
these regions differ markedly in terms of socio-economic development. Analyze of the GDP growth rates
as an aspen indicator of regional development is presented in Figure 3.
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Figure 2 - Tax Revenue of the European Union and Kazakhstan in 1997-2018, % of GDP
Source: Based on World Bank data

Figure 3. GDP Growth in the European Union and Kazakhstan in 1991-2019, annual %
Source: Compiled by the author based on data from the World Bank

Based on the data in Figure 3, it follows that the dynamics of the EU's GDP represents a uniform
trend with minor fluctuations at the level of ± 4 percentage points during the period under review. Thus,
the lowest value was recorded at the level of -4.3% during the 2009 crisis. Along with this, the dynamics
of Kazakhstan's GDP demonstrates a fairly high volatility with a minimum value of -12.6% in 1994 and a
maximum of 13.5% in 2001. It should be noted that in the EU countries the tax system reacts in response to changes in market conditions, i.e., stimulating the economy during recessions and holding it
back during boom periods. On the contrary, the tax mechanisms of Kazakhstan do not allow to fully realize its potential due to the high raw material orientation of the national economy, i.e., completeness and
timeliness of tax revenues is highly dependent on the economic situation in the country.
The level of complexity and accessibility of the tax system is characterized by the indicator of the
time to fulfill tax obligations. Let's make a comparative analysis of this indicator in the EU and Kazakhstan (Figure 4).
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Figure 4. Time to prepare and pay taxes in the European Union and Kazakhstan in 2005-2018, hours
Source: Compiled by the authors based on data from the World Bank

As can be seen from Figure 4, the time to fulfill tax obligations in the regions under consideration
demonstrates a similar value at the beginning and at the end of the study period. This fact is explained
not by differences in the complexity and multistage of tax systems in both regions, but by the pace of
development of digitalization and the availability of innovations. So, for example, in the period from 2007
to 2011, there is a significant gap in the levels of the duration of the fulfillment of tax obligations. It is
well known that the level of innovation development in the EU significantly exceeds the level of developing countries, in particular Kazakhstan. Thus, the involvement of digital economy instruments in the tax
system, such as "Taxpayer Cabinet", "SONO", "Electronic Government" allows Kazakhstan to significantly
increase the availability of tax obligations.
Thus, the development of the institution of management the effectiveness of the tax system will allow Kazakhstan to improve the budgetary and tax mechanism for its effectiveness and the effectiveness
of socio-economic development. The positive effect of the effectiveness of the institution of management
of the efficiency of the tax system in the EU countries demonstrates a high potential for reforms of national legislation in the field of taxation for developing countries.
Based on the results of the above analysis of the tax system of the Republic of Kazakhstan, it can be
concluded that along with the active measures of the state to optimize and simplify taxation processes,
improve the quality of tax administration and increase the transparency of the mechanism for the provision of tax services, the issues of assessing the economic effect of the implementation of the existing tax
policy and its role in sustainable social and economic development. In this regard, the management of
the efficiency of the tax system is designed to assess the quality and effectiveness of tax processes for
their impact on the main macroeconomic indicators and the achievement of strategic goals of public
administration.
As noted earlier, a tax system performance management is an assessment of the impact of fiscal
instruments on key socio-economic indicators. For the purposes of the analysis, we will construct
econometric models for assessing the relationship of key indicators reflecting the economy, efficiency
and effectiveness of the tax system with the parameters of the national economy development.
The obtained results and parameters of econometric models are presented in the table 2.
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Table 2. Econometric models for management the efficiency of the tax system
№

Indicators

1

GDP Growth Rate,
%

2

Inflation Rate, %
Unemployment
Rate, %
US Dollar Official
(Market) Exchange
Rate, tenge

3
4
5
6

Coefficients

R2

Const

X1

X2

X3

X4

X5

X6

X7

X8

x

x

x

x

x

x

x

x

x

x

2,8

-0,8

x

-0,15

x

x

0,30

0,16

x

0,69

6,3

0,2

0,00

x

x

0,02

-0,02

x

x

0,99

377,0

x

x

4,67

x

-2,40

x

x

6,93

0,96

Gini Coefficient, %

27,5

-0,1

x

x

0,09

x

x

x

x

0,69

Fund Ratio, %

5,3

-0,1

x

-0,01

0,08

x

x

x

x

0,69

Source: Compiled on the basis of the conducted research

Consider the impact of fiscal instruments on the quantitative indicators of the national economy,
namely, the growth rate of real GDP. As a result of the study, it was revealed that the parameters of the
tax system do not have a significant impact on economic growth. This is due to the fact that in the
presented sample of fiscal factors, there are no indicators of the external environment, which can have a
greater impact on the growth rate of the economy, for example, oil prices, indicators of foreign trade, the
investment climate, etc.
However, it should be noted that due to the high importance of the indicator of real gross domestic
product growth, and its position as the main strategic reference point of state economic policy, the lack
of connection between the indicator under consideration and fiscal instruments indicates a low degree of
efficiency of the tax system as a whole. Thus, all other things being equal, the reduction of the tax burden
of economic entities should stimulate the growth of production, thereby increasing the gross product. In
other words, the tax system under study does not fully perform its fiscal function in terms of the
formation and mobilization of financial resources in the direction of stimulating economic growth.
One of the key qualitative indicators of socio-economic development is the growth of the overall price
level in the economy – inflation. As a result of the assessment of the impact of fiscal instruments on
price changes at the level of the national economy, it was revealed that the main factors for regulating
inflation are the following indicators: the cost of tax managements (X 1), the effectiveness of the state tax
management (X3), the share of guaranteed transfers (X6) and the implementation of the tax revenue plan
(X7).
Thus, within the framework of the conducted research, there is a close relationship between the cost
of tax managements and the growth of the overall price level in the economy. This is due to the fact that
the tightening of tax controls and the introduction of additional tax managements creates a burden on
business in the form of extra transaction costs, which are subsequently compensated by economic entities in the form of higher prices for their products and services, thereby increasing the level of inflation in
the economy.
At the same time, it should be noted that the performance indicator of the state tax management also has a significant impact on the overall price level. A more effective public management ensures
transparency in the conduct of business activities, thereby reducing transaction costs due to the softening of the elements of the shadow economy, which will ultimately lead to lower inflation. The analysis also
revealed a direct relationship between inflation and the level of guaranteed transfers and the implementation of the plan of tax revenues to the state budget.
This phenomenon is explained by the fact that the growth of the revenue part of the state budget
through tax revenues and transfers allows you to increase the volume of public procurement, thereby
stimulating economic growth and, as a result, the overall price level.
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The study of the influence of the parameters of the management of the efficiency of the tax system
and the unemployment rate in the economy made it possible to conclude that employment in the
economy is determined by changes in the following factors: the cost of tax managements (X 1), the time
spent on fulfilling tax obligations (X2), the shares of tax revenues and guaranteed transfers in the
structure of government revenues (X5 and X6), as well as the fulfillment of the tax revenue plan (X7).
It should be emphasized that an increase in the volume of tax revenues, a tightening of tax control
and a more complicated procedure for calculating and paying tax liabilities is accompanied by an increase in the burden on economic entities, which, in turn, compensate for these additional costs by reducing the number of jobs. At the same time, the indicator of the share of guaranteed transfers, on the
contrary, has the opposite effect on the unemployment rate in the economy. So, the growth of guaranteed transfers of the National Fund of the Republic of Kazakhstan leads to the formation of additional
opportunities for public spending in terms of increasing employment.
The use of the exchange rate as one of the most important indicators of socio-economic development is due to its high macroeconomic role, since the direction of state policy as a whole depends on the
level and dynamics of the exchange rate.
The results of the study allow us to conclude that the following factors of the tax system directly affect the change in the exchange rate of the national currency: the effectiveness of the state tax management (X3), the share of tax revenues in the structure of government revenues (X 5) and the level of the
state budget deficit (X8).
It should be noted that the increase in the efficiency of the state tax management leads to the mobilization of funds from the state and quasi-gratuitous sector in the direction of compensating for the violations identified by the management, which entails an increase in production costs and the level of prices
for finished products, and, as a consequence, the demand for exported products decreases, thus the
most observed process of depreciation of the national currency. This situation is due to the raw material
orientation of the export of national products.
Along with this, an increase in tax revenues of the state budget is due to an increase in the production of goods and services, which leads to an increase in the attractiveness of the national currency and
its strengthening in international markets. The influence of the state budget deficit on the exchange rate
of the national currency deserves special attention. Thus, the formation of a budget deficit creates the
need to cover public debt by attracting foreign borrowing and lending to international financial organizations, which in the long term leads to a weakening of the national currency.
The study of the influence of the parameters of the tax system on indicators of social inequality (the
Gini coefficient and the coefficient of funds) revealed that the key factors in the growth of population
differentiation by income are the following variables: the cost of tax managements (X 1) and the level of
tax burden (X4). It should be noted that the tightening of tax control makes it possible to reduce the level
of social inequality through the collection of arrears on tax revenues and their subsequent redistribution
to socially vulnerable segments of the population, which subsequently makes it possible to mitigate the
gap between different income categories of the population. Along with this, the analysis carried out
indicates the presence of shortcomings in the existing proportional scale of taxation..
Thus, there is a direct link between the tax burden and social inequality. In other words, a flat taxation scale slightly reduces the incomes of the wealthiest strata of the population, but significantly reduces the incomes of socially vulnerable categories of citizens. Thus, there is a need to revise the current
taxation system in order to improve the welfare of the population.

CONCLUSION
Summarizing the above, we can draw several conclusions regarding the contribution of the presented research in the field of improving the fiscal system of the state. Thus, based on the economic analysis
of the main indicators of the effectiveness of the management of the tax system of the European Union,
the impact of elements of the tax system on the key parameters of the socio-economic development of
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the country was assessed. It should be noted that in the EU countries, the tax system reacts in response
to changes in market conditions, i.e., it stimulates the economy during recessions and restrains it during
periods of economic growth. On the contrary, Kazakhstan's tax mechanisms do not allow to fully realize
their potential due to the high raw materials orientation of the national economy, i.e. the completeness
and timeliness of tax revenues strongly depend on the economic situation in the country.
Based on the analysis of the impact of fiscal instruments on the quantitative indicators of the national economy, namely on the growth rate of real GDP. As a result of the conducted research, it was
revealed that the parameters of the tax system do not have a significant impact on economic growth.
Thus, all other things being equal, the reduction of the tax burden of economic entities should stimulate
the growth of production, thereby increasing the gross product. In other words, the tax system under
study does not fully fulfill its fiscal function in terms of the formation and mobilization of financial resources in the direction of stimulating economic growth.
One of the key qualitative indicators of socio-economic development is the growth of the general level of prices in the economy – inflation. As a result of the assessment of the impact of fiscal instruments
on price changes at the level of the national economy, it was revealed that there is a close relationship
between the costs of tax administration and the growth of the overall price level in the economy. This is
due to the fact that the tightening of tax control and the introduction of additional tax benefits creates a
burden on business in the form of additional transaction costs, which are subsequently compensated by
economic entities in the form of higher prices for their goods and services, thereby increasing the level of
inflation in the economy.
More effective public administration ensures transparency of business activities, thereby reducing
transaction costs by mitigating elements of the shadow economy, which will ultimately lead to lower inflation. The analysis also revealed a direct relationship between inflation and the level of guaranteed transfers and the implementation of the tax revenue plan to the state budget.
The study of the influence of management parameters on the efficiency of the tax system and the
unemployment rate in the economy allowed us to conclude that an increase in tax revenues, tightening
of tax control and complication of the procedure for calculating and paying tax liabilities is accompanied
by an increase in the burden on business entities, which, in turn, compensate for these additional costs
by reducing the number of jobs.
The use of the exchange rate as one of the most important indicators of socio-economic development is due to its high macroeconomic role, since the direction of state policy as a whole depends on the
level and dynamics of the exchange rate.
The results of the study allow us to conclude that increasing the efficiency of state tax administration
leads to the mobilization of funds from the state and quasi-public sector in the direction of compensation
for violations identified by the management, which entails an increase in the cost of production and the
price level of finished products, and, as a result, the demand for exported products decreases, while the
process of depreciation of the national currency is most observed. This situation is due to the raw orientation of the export of national products.
At the same time, the increase in tax revenues to the state budget is due to an increase in the production of goods and services, which leads to an increase in the attractiveness of the national currency
and its strengthening in international markets. The impact of the state budget deficit on the exchange
rate of the national currency deserves special attention. Thus, the formation of the budget deficit creates
the need to cover the public debt by attracting external borrowing and lending to international financial
organizations, which in the long term leads to a weakening of the national currency.
The study of the influence of the parameters of the tax system on the indicators of social inequality
(the Gini coefficient and the coefficient of funds) revealed that there is a direct relationship between the
tax burden and social inequality. In other words, a flat scale of taxation slightly reduces the incomes of
the wealthiest segments of the population, but significantly reduces the incomes of socially vulnerable
categories of citizens. Thus, there is a need to revise the current taxation system in order to improve the
welfare of the population.
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Based on the results of the above analysis of the tax system of Kazakhstan, it can be concluded that
along with the active measures of the state to optimize and simplify tax processes, improve the quality of
tax administration, the issues of assessing the economic effect of the implementation of the existing tax
policy and its role in sustainable socio-economic development remain relevant.
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