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Abstract

The goal of this paper is to present early warning models used in the process of bankruptcy
recognition that should meet the terms of good economic condition. Economic condition of
a company on a capital market is good when the goal of the business is achieved, namely the
increase in value, that occurs with the increase in earnings per share. The results show that the
higher scores in a discriminant model, the lower the EPS growth rate. Correlation and linear regression models are applied on a group of observations from companies listed on Warsaw Stock
Exchange.
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The assessment of the economic condition is one
of the main issues that both investors and management boards are focused on when analyzing companies. The purpose of a company can be defined as
shareholder value creation. The growth of value is associated with the growth of earnings per share that is
possible when a company is executing profitable investment projects, performing adequate liquidity strategies, and using leverage that does not reach a dangerous level.
Bankruptcy early warning models have been recently applied to answer the question of whether the
economic condition of a company is good or not. If they
are to be considered a reliable tool for economic assessment on a capital market, they should be related to
the growth of the value represented, as it was mentioned above, by the growth of earnings per share in
a positive way. The growth of EPS is the result of profitable investment project execution and efficient capital
budgeting related to the growth of sales, equity, and
assets.
The question of whether the economic condition of
a company is good has an ambiguous answer. First, it
can indicate the state in which a company is far from
insolvency, often performing conservative strategies in
the field of liquidity and capital structure and avoiding
risk. Such a policy may, in the longer term, lead to
bankruptcy due to the value deterioration if the profitability does not cover cost of capital. On the other
hand, a good situation of a company is related to growing value, and it is the most important goal when investors’ needs are taken into consideration. The condition
of a company is good not only when it is solvent but
also when its value grows, especially when listed companies are taken into consideration.
The purpose of the article is related to the analysis
of the relationship between the signals provided by the
bankruptcy early warning models reflected in scores of
the levels and the growth of companies’ value represented by the growth of EPS. The hypothesis tested in
this paper is as follows: there is a negative relationship
between the bankruptcy discriminant models’ signals
and EPS growth in companies listed on WSE. The positive results will indicate that the early warning bankruptcy models can be used for the assessment of the
company’s economic condition on a capital market, but
the negative results will confirm the expectations that
there are limitations in the direct application of these
models to the economic condition of the companies’
assessment.

The assessment of the economic condition is a continuous process that affects the decisions of managers
and investors (Barauskaite & Streimikiene, 2021). To
recognize the threat of insolvency that may lead to
bankruptcy, early warning models were proposed by
many authors starting from Beaver (1966) followed by
Altman (Altman, 1968; Altman et al., 2004; Altman,
2018) and others (Ibrahem et al., 2021; Saputri, 2020),
Springate Model (1978), Ohlson Logit Model (1980),
Probit Zmijewski Model (1984), genetic algorithms proposed by McKee and Lensbergn (2002), Neural Networks Model by Wallace (2004) and SVM by Xie and Yu
(2011). Ribeiro et al., (2012) noticed that in the last 30
years bankruptcy prediction has become a significant
and difficult task and worked as an impulse for a number of studies, analyses and articles. Many scholars
support this opinion (Abellán & Mantas, 2014; Adamowicz & Noga, 2017; Brezigar-Masten & Masten,
2012; Barboza, 2021). Many models have also been
developed and tested for the Polish market (Gajdka
& Stos, 1996; Maczyńska & Zawadzki, 2006; Stefański,
2010; Pawełek, 2017; Prusak, 2018; Pitera, 2021; Plich,
2021).
Many authors suggest that the bankruptcy early
warning models can be used not only for bankruptcy
forecasting but also for the general economic condition
of the company assessment (Bombiak, 2010; Pitera,
2021; Olszewska & Turek, 2018; Kočišová & Mišanková,
2014). But on the other hand, other authors assume
that the economic condition of a company on a capital
market is good when earnings per share are growing
(Danbolt, et al., 2011; Gniadkowska-Szymańska
& Bolek, 2019, 2021). Increasing EPS translates into the
growing market value of the company (Bustani, 2021;
Cahyaningrum, 2017; Hartanti, 2019; Hristov, 2019).
The issue of profitability and factors influencing it
should be analysed in the context of owners and
debtholders (Dakua, 2019). Appropriate and effective
transformations in the company allow it to develop and
improve its condition (Farrokh, 2016). There are more
proposals in the literature related to the concept of
a company assessment: Georgescu (2009), Mosteanu
et al., (2019) Johnson and Soenen (2003), Zhang and
Zheng (2012), Moghimi and Anvari (2014), Vochozka
(2010).
Company performance assessment is related to the
bankruptcy forecast because weak performance may
cause problems with investments, operations, and liquidity. Also, in this area some sophisticated tech-

niques are proposed by many authors: Tinoco and Wilson (2013), Mohamad (2021), Dittmann et al., (2008).
Summarizing the literature review, it can be stated
that, on the one hand, many models for assessing the
risk of bankruptcy have been developed, and on the
other hand, many methods of assessing the financial
condition have been proposed, but they have not been
effective and spectacular enough. Therefore, bankruptcy models have started to be used for assessment and
it has been argued that if a company is not in danger of
bankruptcy, it is financially sound. This issue will be
resolved in the next section.

The research is done on a group of companies
listed on the Warsaw Stock Exchange in the period
2012 - 2019, representing the gap in time between the
financial crisis and Covid-19 pandemic. The group of
non-financial companies that were listed on the WSE
throughout the entire period and belonged to the WIG
index are taken into consideration. 180 companies

were selected as a result. The study is based on quarterly data and prices on the last day of each quarter
(data collected from Reuters, Notoria and Bloomberg).
One of the most popular discriminatory methods is
the method proposed by Altman (1968) with its modifications. From the initial list of potential financial ratios
five indicators were selected that predict bankruptcy of
companies to the highest degree:
AW1 = Working capital/ Assets (WC/TA)
AW2 = Cumulated retained earnings/ Assets (CRE/TA)
AW3 = Operational profit/Assets (EBIT/TA)
AW4 =Market value of equity/ Book value of debt
(MVE/BVD)
AW5 = Sales /Assets (S/TA)
(1)
Based on Altman and Hotchkiss (2006) classification criteria for companies were developed and they
are presented in Table 1.

Table 1: Criteria for classification of companies in the Altman system
Economic condition
Z - value
Rating
8.15
AAA
7.60
AA+
7.30
AA7.00
AA6.85
A+
Safe area
6.65
A
6.40
A6.25
BBB+
5.85
BBB
5.65
BBB5.25
BB+
4.95
BB
Insecure area
4.75
BB4.50
B+
4.15
B
3.75
B3.20
CCC+
2.50
CCC
Danger area
1.75
CCC0.00
D
Source: Altman, E.I., Hotchkiss, E. (2006). Corporate Credit Scoring-Insolvency Risk Models, in Corporate Financial
Distress and Bankruptcy, provided by stockwatch.pl.

It can be observed that the Altman’s Model has
become a tool for assessing the economic condition of
a company in relation to the scores level.
Gajdka-Stos Model (1996) was redefined to assess
the financial standing of Polish companies listed on the
Warsaw Stock Exchange based on Altman’s methodology. Four financial ratios were qualified for the model:
GSW1 = average annual short-term liabilities x number
of days in a year / cost of production of products sold
(STDx365/CGS)
GSW2 = income net/ assets (NI/TA)
GSW3 = gross profit /sales (EBT/S)
GSW4 = assets/ liabilities and provisions for liabilities
(TA/TL)

the correlation analysis between the growth of EPS,
sales, assets and equity together with Altman and Gajdka-Stos models are presented. In the last part two
cross-sectional models are tested, with independent
variables represented by ratios included in Altman and
Gajdka-Stos models and one-year growth of EPS as an
endogenic variable.
Model 1
(3)

Model 2

Function model equation is as follows:
(4)

(2)
Altman and Gajdka - Stos models were chosen for
further research in this paper. The purpose of the study
is to analyze the relationship between the signals provided by the bankruptcy early warning models reflected
in levels of scores and the one-year growth of EPS. The
positive results will indicate that the early warning
models can be used for the assessment of the company’s economic condition on a capital market.
The research is composed of the following steps:
first the statistical analysis of data is presented, then

Variable
EPS
gEPS
S
gS
TA
gTA
E
gE
GSW1
GSW2
GSW3
GSW4
ScoreGS
AW1
AW2
AW3
AW4
AW5
ScoreA

In the examined models, the lack of normality of
residue distribution was found and for this reason the
robust estimator model, LAD (the method of the lowest
absolute values) was applied (it is used when the data
has outliers).

In the first step the summary statistics of the variables are presented in Table 2.

Table 2: Summary Statistics, using the observations no = 3680
Mean
Median
S.D.
Min
3.4000
0.5220
28.8000
-718.0000
0.0006
0.0000
0.0274
-0.6130
634.8900
113.0000
2323.7000
0.0000
1.8800
0.0062
90.7000
-1.0000
2540.0000
384.0000
8438.0000
23.6000
0.3140
0.0049
7.7600
-1.0000
1438.0000
200.4000
5158.0000
-54.9000
0.3120
0.0093
7.5900
-16.9000
248.0000
197.0000
221.0000
-783.0000
0.0139
0.0133
0.0322
-0.6540
0.0727
0.0801
1.7900
-78.8000
3.0400
2.1800
6.5400
0.0000
0.0607
-0.0272
3.3000
-136.0000
0.0804
0.0000
1.8800
-0.0132
0.0050
0.0060
0.0051
-0.2370
0.0139
0.0133
0.0322
-0.6540
2.0600
1.2000
6.5100
-0.4470
0.3200
0.2710
0.2210
0.0000
1.7000
1.1100
4.7300
-1.4500
Source: Own study.

Max
657.000
0.688
31 654.000
5 475.000
72 106.000
350.000
56 353.000
338.000
943.000
0.514
40.400
230.000
70.800
99.300
0.167
0.514
227.000
2.750
141.000

The first problem taken into consideration is related to the correlation analysis between the growth of
the company reflected in the growth of earnings, sales,
assets and equity and Altman and Gajdka-Stos models
with their scores. If the scoring models are designed for
the financial situation of the company assessment,

Score Altman

then they should be correlated to the growth of earnings, sales, assets and equity with the special emphasis
of EPS growth in a positive way. The nature of the ratios is different and not linear and therefore the Spearman correlation is calculated for pairs of variables representing the growth and scores. The results are presented in Table 3.

Table 3: Spearman rho correlation, number of observations no = 3680
gEPS
gS
gA
-0.0880
-0.0600
0.0670

p-value
0.0000
0.0002
0.0000
Score Gajdka-Stos
-0.2060
-0.1170
0.0380
p-value
0.0000
0.0000
0.0198
The correlation was assumed to be statistically significant for each p-value lower than 0.1000.
Source: Own study.
The correlation between growth of EPS and scores
of both models taken into consideration is negative,
indicating that the growth in EPS is related to lower
scores indicating a worse situation of a company. The
correlation is stronger for the Gajdka-Stos model compared to the Altman Model. Similar results were found
for growth of sales and scores. In the case of the
growth of assets and equity the correlation is positive
and significant excluding the growth of equity and

AW1
p-value
AW2
p-value
AW3
p-value

gE
-0.0190
0.2420
0.0460
0.0045

scores in the Altman Model. The growth in assets and
equity do not have to indicate the growth of value,
especially when investment projects that are not profitable are implemented in a company. The ratios considered in the Altman Model may be related to the growth
of a company, namely growth of EPS, sales, assets and
equity. The results of the analysis are presented in Table 4.

Table 4: Spearman’s rho correlation, number of observations no = 3680
gEPS
gS
gA
0.0020
0.0380
0.0650
0.9206
0.0228
0.0001
-0.2850
-0.1020
0.0290
0.0000
0.0000
0.0765
-0.3260
-0.2220
0.0530

gE
0.0030
0.8459
0.0350
0.0316
0.1820

0.0000

0.0000

0.0012

0.0000

AW4

-0.0180

0.0080

0.0540

-0.0690

p-value
AW5

0.2839
-0.0710

0.6264
-0.1260

0.0010
0.0430

0.0000
0.1000

p-value
0.0000
0.0000
0.0094
The correlation was assumed to be statistically significant for each p-value lower than 0.1.
Source: Own study.

0.0000

The growth of EPS is related in a negative way to
AW2 = cumulated retained earnings/ assets (CRE/TA)
and AW3=operational profit/assets (EBIT/TA). The
growth of sales is related in a negative way to AW2 =
cumulated retained earnings/ assets (CRE/TA) and AW3
= operational profit/assets (EBIT/TA) and AW5 = sales/
assets (S/TA) in a positive way. The growth of

of equity is related with AW3 = operational profit/
assets (EBIT/TA) and AW5 = sales /assets (S/TA) in
a positive way.
The parameters of the model where growth gEPS is
explained by the ratios included in the Altman model,
based on formula (3) are presented in Table 5.

Table 5: Model 1, observations 3680, dependent variable: gEPS
Coefficient
Std. Error
t-ratio
p-value

Sig.

Const
AW1
AW2

0.000900
−0.000080
−0.055500

0.000080
0.000300
0.190900

10.180
−0.2236
−0.2907

<0.0001
0.8231
0.7713

***

AW3

−0.056500

0.004400

−12.890

<0.0001

***

AW4

-0.000006

0.000005

−1.6830

0.0925

*

AW5
−0.000080
0.000100
−0.5964
0.5510
The parameter was assumed to be statistically significant for each p-value lower than 0.1000, respectively for increasing confidence levels of 1% (***), 5% (**) and 10% (*).
Source: Own study.
Factors AW3 = operational profit/assets (EBIT/TA)
influence the EPS growth in a negative way. Assets are
a common denominator in the growth of earnings and
AW3 = operational profit/assets and it can be concluded that the lower the level of operational profits, the
higher the change of earnings. AW4 = market value of

equity/ book value of debt (MVE/BVD) influence the
growth of EPS in a negative way and the higher the
market value the lower the growth of EPS.
Collinearity in the Model 1 was also investigated
using Variance Inflation Factor (VIF) statistics and results are presented in Table 6.

Table 6: VIF test values for occurrence of collinearity of variables in Model 1
Variable
VIF Model 1
AW1
1.001
AW2
1.005
AW3
1.022
AW4
1.001
AW5
1.019
VIF test, values > 10.0 may indicate collinearity.
Source: Own study.
No collinearity was found in the tested model as it
is presented in Table 6.
In the next part of the research the Gajdka-Stos
Model was taken into consideration. Spearman correla-

tion level was determined between the growth
measures and ratios considered. The results are presented in Table 7.

Table 7: Spearman rho correlation, number of observations no = 3680
gEPS
gS
gA
GSW1
0.0190
0.0250
-0.0270
0.2418
0.1268
0.0954
GSW2
-0.3260
-0.2210
0.0530
0.0000
0.0000
0.0012
GSW3
-0.2360
-0.1310
0.0110
0.0000
0.0000
0.4964
GSW4
-0.0220
0.0040
0.0430
0.1811
0.8131
0.0095
The correlation was assumed to be statistically significant for each p-value lower than 0.1000.
Source: Own study.
The growth of earnings is related with the GSW2 =
income net/ assets (NI/TA) and GSW3 = gross profit /
sales (EBT/S) in a negative way, the same as the growth
of sales. The growth of assets is not related to the Gajdka-Stos model indicators and the growth of equity is

gE
-0.0340
0.0421
0.1820
0.0000
0.0760
0.0000
-0.0630
0.0001

related to the GSW2 = income net/ assets. Other relationships are either not significant, or the relationship
is very weak so the results may not be reliable.
The model where EPS growth is described by the
ratios included in the Gajdka-Stos Model, based on
formula (4) is presented in Table 8.

Table 8: Model 2: observations 3680, dependent variable: gEPS
Coefficient
Std. Error
t-ratio
p-value
Sig.
const
0.00090
0.000100000
8.3710
<0.0001
***
GSW1
−0.00003
0.000070000
−0.1483
0.8821
GSW2
−0.05320
0.009572300
−5.5610
<0.0001
***
GSW3
−0.00080
0.001335770
−0.6012
0.5478
GSW4
−0.00008
6.52754e-06
−1.2860
0.1984
The parameter was assumed to be statistically significant for each p-value lower than 0.1000, respectively for increasing confidence levels of 1% (***), 5% (**) and 10% (*).
Source: Own study.
The results presented in Table 8 show that GSW2 =
income net/assets (NI/TA) influence the growth of EPS
in a negative way. GSW2 = income net/ assets (NI/TA)
and the growth of earnings have the common denominator, and it can be concluded that the lower net in-

come is, the higher the growth of EPS in the next period.
Collinearity between the factors was also investigated using Variance Inflation Factor (VIF) statistics.
The results are presented in Table 9.

Table 9: VIF test values for occurrence of collinearity of variables in Model 2
Variable
VIF Model 2
GSW1
1.000
GSW2
1.127
GSW3
1.127
GSW4
1.000
VIF test, values > 10.0 may indicate collinearity. No collinearity between variables was found in the tested models.
Source: Own study.

The results indicate that there is a negative correlation between the growth of earnings per share and
discriminant scores confirming the hypothesis stated in
this paper and indicating that the discriminant models’
application for the company’s condition assessment is
limited and related solely to the issue of insolvency.
The growth of sales is correlated with the scores in
a negative way and this result confirms the previous
conclusions because usually the growth of sales and
earnings per share are correlated in a positive way. On
the other hand, the growth of assets and equity is related to the discriminant scores in a positive way and this
result may indicate that the capital budgeting in the
surveyed companies is not effective and affects the
solvency in a positive way in the present but in the future influences the value in a negative way. The discussion of results can be related to the price-earnings ratio
that is referring to the value of the company.
(5)
where: P - market price of shares, E, EPS - net profit per
share.
The Gordon-Shapiro formula can be used to determine the share price:
(6)
where: P0 - share price, D1- dividend per share, g- expected profit growth rate, kE - cost of equity.
Wherein D1 is equal to:
(7)
where: b - profit retention ratio.
Thus, the integration of formulas (2) and (3) and
their conversion can be reflected as:
(8)
The formula for the value of shares is presented in
the equation (9) (Damodaran, 2008).
(9)

The growth rate is related to the profitability and
reinvestment rate of profits, therefore the growth rate
can be expressed as: g = ROE × b. By dividing both sides
of the equation by E0 (representing EPS), the P / E multiplier formula can be reflected as:
(10)

(11)

(12)

Based on formula (12) it can be concluded that the
share value should increase along with the increase in
earnings per share, profitability, and retention level as
well as the decrease in the cost of capital (Gniadkowska
-Szymańska & Bolek, 2018, 2021). This statement can
be linked to the discriminant models analysis and separate ratios that represent strategies performed by the
company.
The results of the presented analysis indicate that
when the Altman Model is taken into consideration the
growth of EPS is related in a negative way to accumulated retained earnings/ assets and operational profit/
assets measures. If a lot of retained earnings are reinvested in the company, the lower the growth of value
indicating that companies should change the dividend
policy and not reinvest income to such a degree, and
especially that they reinvest cash in non- profitable
investment projects which is proven by the positive
relationship between growth of assets and growing
discriminant scores. Moreover, the growth of operating
profits is related to the growth of EPS in a negative way
indicating that the costs are too high, and the operating
profit is not sufficient. Considering the regression results it can be concluded that the lower the level of
operating profits, the higher the growth of earnings.
The ratio market value of equity/ book value of debt
influences the growth of EPS in a negative way and the
higher the market value the lower the growth of EPS.

In the Gajdka-Stos Model, the growth of earnings is
related with the ratios: income net/ assets and gross
profit /sales in a negative way, the same as the growth
of sales. The higher the levels of incomes and profits,
the lower the levels of EPS and sales growth. Also, the
growth of income net/assets influences the growth of
EPS in a negative way. It can be concluded that the lower net income is, the higher the growth in EPS in the
next period.
Taking into account the results it can be concluded
that both discriminant models and growth factors
should be taken into account in the process of economic condition assessment.

In the analysis of the company’s financial situation,
a special emphasis is placed on aspects that may signal
the risk of its insolvency. Assessing the economic condition of companies on the capital market is also associated with maximizing shareholder value. These two
issues, i.e., the assessment of the economic situation
related to risk of bankruptcy and growth of value
should be examined simultaneously. Generally, it can
be stated that the economic condition of a company on
a capital market is good when its value grows together
with the increase of earnings per share and a moderate
risk level is reflected in the cost of equity. Aggressive
strategies applied by companies to increase the growth
of EPS can increase the probability of bankruptcy,
mostly detected by the early warning discriminant
models. The growth of value is limited by the threat of
insolvency, but its absence does not mean a good financial situation.

The results of the presented research show, as it
was expected, that the Gajdka-Stos Model is related to
the growth of companies to a higher degree than the
Altman Model. In addition, the negative relationship
between earnings per share growth and sales and the
results in early warning models indicate that in order to
achieve value growth, a firm must pursue a more aggressive liquidity policy and have a higher level of leverage, which can be detected as a bankruptcy threat by
discriminatory models. It can be concluded that a strategy that is too risky leads to bankruptcy and therefore
both investors’ requirements related to rates of return
and managers’ decisions should be balanced. Managers
should focus on financial ratios that influence the
growth of earnings per share to find a trade-off between solvency and value.
The practical implementation of the findings is related first to the limitations in direct application of the
Altman Z-Score Model and its derivatives to the companies’ condition assessment as the only tool. The model
is very easy to apply and tempts us to interpret its results as definite in the analysis. Such an approach can
result in the company’s future value deterioration and
bankruptcy delayed in time. Combining the discriminant models with value management can provide
better recommendations for managers, investors and
financial institutions regarding the situation of a business entity.
The task of business economic condition assessment on capital markets is necessary to support investor and manager decisions. Therefore, further analysis
should focus on linking the insolvency issues with value
creation in a trade-off model. Moreover, the relationship between the early warning models and rates of
return could be a subject of future research.
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Abstract

The research aimed to check whether investment fund managers maintain costs similarly from
period to period. The research verified the hypothesis that managers maintain costs in the subsequent periods at a similar level. The study used a method based on contingency tables which
are used to analyse the persistence of performance. In this study, we replaced performance with
costs, assuming that managers also control these values. Costs were defined as: (1) total costs,
(2) total costs minus management fees and (3) active management costs (expressed as the active
expense ratio). Based on the results obtained, it should be stated that managers maintain costs
at a similar level from period to period in the case of the split using the median. On the other
hand, the results indicate that the costs were not maintained at a similar level in subsequent
periods when broken down into quartiles. Considering the detailed results for funds divided into
quartiles, it is clearly visible that most managers keep the costs close to the average value. Less
frequently, costs from period to period are changed to be allocated to the extreme quartiles.
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The most important attribute of mutual funds is
performance. This measure shows the relation between the rate of return and risk. What is more, transaction costs and management fees in the performance
can be found. It means that costs can have some relations with the mutual funds’ final results. However,
most mutual fund studies are devoted to performance,
attributes of mutual funds and their impact on performance, and assessment of managers’ skills.
It can be assumed that the major objective of mutual funds is to achieve high performance and to maintain it from period to period. There are two ways to do
that. Firstly, managers can maintain performance by
their micro- and macroforecasting skills. Secondly,
managers can change the costs.
In this paper, we pay attention to mutual fund
costs from the managers’ perspective. We examine
whether investment fund managers maintain costs
similarly from period to period or if they change their
level. Therefore, we adopt Brown and Goetzman’s
(1995) and Malkiel’s (1995) framework in order to analyse cost persistence. The study is based on contingency tables, which are usually used to analyse the persistence of performance. We replace performance with
costs, assuming that managers also control these values. The hypothesis that managers maintain costs in
subsequent periods at a similar level is verified. The
second objective of the study is to determine which
kind of costs should be used to assess cost persistence.
That is why costs are defined as: (1) total costs, (2) total
costs minus management fees and (3) active management costs (expressed as the active expense ratio).
Total costs are chosen because of their construction.
They consist of administrative cost, custody and legal
fees, distribution fees, management fees, etc. Total
costs minus management fees are selected to determine whether non-management fees are maintained at
the same level from period to period (management
fees are fixed). Active management costs, defined as
the active expense ratio, are selected to examine
whether active management has an impact on cost
persistence.
This study’s most important finding is that most
managers keep the costs close to the average value.
There are two groups of mutual funds. One of them is
a group which keeps extremely high costs from period
to period. The second one maintains extremely low
costs. Most mutual funds choose an average level of

The rest of the paper is organised as follows. Section 2 presents a literature review. Section 3 describes
the data and methodology framework. The obtained
results are presented in Section 4. Finally, Section 5
concludes the paper.

A great number of empirical studies are connected
with performance and persistence of performance (see
Vidal-García et al., 2016; Miguel & Chen, 2021). Chen et
al. (2010) and Ferreira et al. (2012) discovered a positive mutual fund performance persistence. Whether
persistence of performance exists or not, the most important thing is the kind of measure which was used.
The most frequent group of methodologies covers the
use of contingency tables (Elyasiani & Jia, 2011, Matallín-Sáez et al., 2016; Deb, 2019; Galloppo, 2021). Not so
frequently used are cross-sectional regressions
(Hermann & Scholz, 2013, Galloppo, 2021). The major
disadvantage of this method is embracing some factors
such as age, turnover and fee in the same equation.
Fewer studies are related to relation between performance and fees (Gil-Bazo & Ruiz-Verdú, 2009; DíazMendoza, López-Espinosa & Martínez, 2014; Corzo Santamaría, Martinez de Ibarreta & Rodriguez Calvo, 2018;
Fraś, 2018; Cooper, Halling & Yang, 2021; Sheng, Simutin & Zhang, 2021). The studies on the relation between performance and fees revealed a negative relation between the expense ratio and the future performance. However, attention is paid to managerial skills
and fund characteristics. A slightly different approach
was presented by Cooper et al. (2021). They used cross
-sectional regressions and a wide range of mutual fund
characteristics to consider and emphasise the investor’s perspective. In the end, they supported the
well-established negative relation between performance and fees.
In the literature there is a lack of studies on cost
persistence. Taking the results of the literature review
into consideration, it should be stated that this research is an attempt to provide some information
about persistent cost into mutual funds analysis.

We analyse the cost persistence of 36 Polish universal equity mutual funds for 2017–2020. We use
semimanual data which covers the frequency of published financial statements by Polish mutual funds.

Table 1: Descriptive statistics of the research sample (total costs only)
Year
1H 2017
2H 2017
1H 2018
2H 2018
1H 2019
2H 2019
1H 2020
2H 2020
2017–2020

Mean (%)
3.69
3.73
3.69
3.74
3.53
3.50
3.23
3.31
3.55

Median (%)
Standard deviation
3.83
0.014
4.01
0.014
3.82
0.021
4.08
0.015
3.58
0.017
3.58
0.015
3.15
0.017
3.14
0.019
3.59
0.017
Source: Own calculation.

In general, the costs are defined as total costs and
total costs minus management fees (see equation 1).
We also use active management costs, expressed as
the active expense ratio, which is a measure of the cost
of active fund management. Active management costs
expressed as the active expense ratio are calculated
according to the formula:
(1)
Where CA = the active expensive ratio, Ci = the
expense ratio for the mutual fund, R and R2 = correlation coefficient between a fund and a benchmark, CB =
the expense ratio for the passive management fund.
There is no strong correlation between different
kinds of costs. The Spearman’s correlation coefficient
between total costs and total cost minus management
fees equals 0,37. The relation between total costs and
active expense ratio – 0,40. The relation between total
costs minus management fees – 0,12.
Following Brown and Goetzmann (1995) we use
a nonparametric methodology based on contingency
tables (see equation 2). The basis of a contingency table is a division of mutual funds into winners and losers. If a mutual fund’s costs are under or equal to a
definite level in the current year the mutual fund is
identified as a winner. If not, the mutual fund is called a
loser. The same parameter is used to identify a mutual
fund as a winner or loser in the next period. Funds with
the lowest costs in two consecutive years are described
as winner-winner (WW). Funds with the highest costs
are called loser-loser (LL). In the case where a mutual
fund is a winner (or a loser) in period t-1 and a loser (or
a winner) in period t, it is described as winner-loser
(WL) (loser-winner; LW).
The next step is to calculate the cross-product ratio. CPR compares the odds ratio of the number of re-

Skewness
-0.085
-0.864
2.725
-0.035
1.337
1.302
1.826
2.824
1.584

Kurtosis
-2.007
-1.616
10.575
-0.053
2.570
4.125
3.312
9.329
5.144

peat mutual funds to the number of those that do not
repeat:
(2)
The null hypothesis is that CPR is equal to 1. It
means the cost in period t-1 is unrelated to the cost in
period t. CPR above 1 correspondent to a rejection of
the null hypothesis in favour of the alternative hypothesis – the cost in period t-1 is related to cost in period t.
Additionally, we use Malkiel’s (1995) Z-test for repeat winners (ZM-test equation 3). We extend this test
to repeat losers. We check whether managers keep the
costs low (winners) as well. We examine whether they
keep the costs at a high level (losers). Therefore, the
ZM-test was calculated as follows:
(3)
Where Y = the number of persistently winning
(losing) funds, n = the number of winner–winner and
winner–loser (loser–loser and loser–winner), P = the
probability that the winning (losing) fund continues to
be such in the next period.
The robustness of CPR is checked by using two
tests. The first one, Z-test:
(4)
The second one, X2 statistic:

(5)
where

For Z-test, X2 and ZM-test the null hypothesis sounds the same – there is no keeping the costs at the
same level in two following periods.

ner-winner and loser-loser are similar for total costs
and active expense ratio. The bigger difference between numbers of winner–winner and loser–loser is for
total cost minus management fees. It is very important
to note that the number of winner-winner is higher
than the number of loser-loser are similar for total
costs and active expense ratio. The bigger difference
between numbers of winner–winner and loser–loser is
for total cost minus management fees. It is very important to note that the number of winner-winner is
higher than the number of loser-loser. In this case, it
means that there are more funds with low costs than
those with high costs. Moreover, managers of mutual
funds rarely decide to rapidly change the amount of
costs. This is evidenced by the small number of cases of
winner–loser and loser–winner.

Additionally, we use descriptive statistics
(skewness, kurtosis, the quartile coefficient of dispersion and the coefficient of variation) to check the structure of the data and find possible explanations of the
obtained results from the previous analyses.

Following Brown and Goetzmann (1995) we use
a nonparametric methodology based on contingency
tables (see equation 3). The results of using this method do not give an ambiguous outcome. It can be stated
that the cost persistence can be observed for all kind of
costs divided by median (Table 2). It means that managers have been keeping costs at the same level from
period to period. The differences in the number of win-

It should be stated that the outcomes are predictable. In this case, there are only two possible solutions.
Managers of mutual funds can reduce or increase costs
and maintain it around the average of the competing
funds.

Table 2: Tests of persistence of costs divided by median
Total costs
Year
2H 2017
1H 2018
2H 2018
1H 2019
2H 2019
1H 2020
2H 2020

WW
14
15

LL
13
14

WL
3
3

LW
3
2

CPR
20.22***
35.00***

Z
3.33
3.61

Chi2
13.35
17.00

16
14
16

15
13
15

2
4
2

2
4
2

60.00***
11.38***
60.00***

3.85
3.02
3.85

20.82
10.30
20.82

15
16

14
14

3
3

3
2

23.33***
37.33***

3.51
3.68

15.10
17.88

CPR

Z

Chi2

Total costs - management fee
Year

WW

LL

WL

LW

2H 2017

14

12

5

4

8.40***

2.74

8.24

1H 2018

13

11

5

6

4.77**

2.14

4.80

2H 2018

15

14

3

3

23.33***

3.51

15.10

1H 2019

16

12

5

2

19.20***

3.21

12.89

2H 2019

16

12

2

5

19.20***

3.21

12.89

1H 2020
2H 2020

17
15

13
4
1
55.25***
11
3
6
9.17***
The cost defined as the active expense ratio
LL
WL
LW
CPR
14
2
2
52.50***
13
4
3
15.17***

3.41
2.73

18.32
8.41

Z
3.71
3.18

Chi2
18.93
11.81

Year
2H 2017
1H 2018

WW
15
14

14
13
4
3
1H 2018
16
15
2
2
2H 2018
16
15
2
2
1H 2019
2H 2019
16
15
2
2
15
14
3
3
1H 2020
16
15
2
2
2H 2020
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively.
Source: Own calculation.
In the second test the set of data divided by quartiles is used (Table 3). In this case, most outcomes
could not be calculated because there are empty
groups of winner–loser and loser–winner. It can be
explained by how managers change the amount of the

15.17***
60.00***
60.00***
60.00***
23.33***
60.00***

3.18
3.85
3.85
3.85
3.51
3.85

11.81
20.82
20.82
20.82
15.10
20.82

costs from the highest or the lowest into the middle
level.
Considering the obtained results, only with three
outcomes calculated is it not possible to assess whether cost persistence can be observed.

Table 3: Tests of persistence of costs divided by quartiles
Total costs
Year
WW
L
WL
LW
CPR
2H 2017
6
4
2
1
12.00*
1H 2018
6
5
1
2
15.00**
2H 2018
6
6
2
0
N/a
1H 2019
5
7
1
2
17.50**
2H 2019
6
7
1
0
N/a
1H 2020
7
6
0
1
N/a
2H 2020
8
7
0
0
N/a
Total costs - management fee
Year
WW
LL
WL
LW
CPR
2H 2017
8
9
0
0
N/a
1H 2018
4
5
3
0
N/a
2H 2018
7
8
1
0
N/a
1H 2019
6
5
0
1
N/a
2H 2019
8
6
0
0
N/a
1H 2020
8
7
0
0
N/a
2H 2020
7
7
0
0
N/a
The cost defined as the active expense ratio
Year
WW
LL
WL
LW
CPR
2H 2017
7
5
0
0
N/a
1H 2018
6
5
0
0
N/a
2H 2018
7
7
0
0
N/a
1H 2019
7
7
0
0
N/a
2H 2019
5
6
1
0
N/a
1H 2020
5
6
0
1
N/a
2H 2020
7
7
0
0
N/a
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively.
Source: Own calculation.

Z
1.79
1.98
N/a
2.11
N/a
N/a
N/a

Chi2
3.75
4.67
7.88
5.40
10.50
10.50
15.00

Z
N/a
N/a
N/a
N/a
N/a
N/a
N/a

Chi2
17.00
4.29
12.44
8.57
14.00
15.00
14.00

Z
N/a
N/a
N/a
N/a
N/a
N/a
N/a

Chi2
12.00
11.00
14.00
14.00
8.57
8.57
14.00

Using the extended Malkiel’s Z-test (1995 see
equation 3) for repeat winners and losers provides additional information (Table 4 and Table 5). Most out-

comes are statistically significant. It means that managers of mutual funds keep the costs at the same level for
a long time. The observations consider winners and
losers, and don’t depend on the method of division.

Table 4: Results of ZM-tests for the costs divided by median
Total costs The cost / the active
management
Total costs
expense ratio
fee
Winners
2H 2017
2.67***
2.06**
3.15***
2.50**
1H 2018
2.83***
1.89*
2.36**
3.00***
2H 2018
3.30***
2.83***
3.30***
3.15***
1H 2019
2.36**
2.40**
3.30***
2.18**
2H 2019
3.30***
3.30***
3.30***
3.15***
1H 2020
2.83***
2.84***
2.83***
2.67***
2H 2020
2.98***
2.83***
3.30***
3.00***
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively.
Source: Own calculation.
Total costs

Total costs management
fee
Losers
2.00**
1.21
2.67***
2.67***
1.70*
3.21***
1.21

The cost / the active expense ratio
3.00***
2.50**
3.15***
3.15***
3.15***
2.67***
3.15***

Table 5: Results of ZM-tests for the costs divided by quartiles
Total costs The cost / the active
management
Total costs
expense ratio
fee
Winners
2H 2017
3.27***
4.90**
4.58***
2.84**
1H 2018
3.71***
1.96**
4.24***
2.84***
2H 2018
3.27***
4.08***
4.58***
4.24***
1H 2019
3.30**
4.24**
4.58***
3.66**
2H 2019
3.71***
4.90***
3.30***
4.58***
1H 2020
4.58***
4.90***
3.87***
3.71***
2H 2020
4.90***
4.58***
4.58***
4.58***
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively.
Source: Own calculation.
Total costs

The lack of unambiguous outcome for cost persistence of the cost divided by quartiles and cost persistence for winners and losers can be explained by the
shape of the distribution of the data.
For total costs skewness is found positive except
for three subperiods. It this case it means that more
funds have costs below the average. Kurtosis is also
positively skewed except for three subperiods. This
means that most of the observations are centred
around the average.
Additionally, quartile coefficients of dispersion and
coefficient of variation are also weak. All in all, a high

Total costs The cost / the active
management
expense ratio
fee
Losers
5.20**
3.87***
3.87***
3.87***
4.90***
4.58***
3.30***
4.58***
4.24***
4.24***
4.58***
3.71***
4.58***
4.58***

level of concentration around the mean can have an
impact on few winner-loser and loser-winner.
For total costs minus management fees skewness
and kurtosis are very similar. Both are positive. Considering two measures of variability, it can be stated that
in this case it is much bigger than for total costs.
Last but not least, for active expense ratio, the obtained results are different than for total costs and total
costs minus management fees. Skewness is found positive, but kurtosis is found negatively skewed. The quartile coefficient of dispersion and the coefficient of variation are strong.

Table 6: Descriptive statistics for total costs, total costs – management fees and active expense ratio
Total costs
Year
Skewness
Kurtosis
Quartile coefficient of dispersion (%)
Coefficient of variation (%)
1H 2017
-0.085
-2.007
16
36
2H 2017
-0.864
-1.616
13
35
1H 2018
2.725
10.575
16
56
2H 2018
-0.035
-0.053
14
36
1H 2019
1.337
2.570
13
48
2H 2019
1.302
4.125
12
43
1H 2020
1.826
3.312
14
54
2H 2020
2.824
9.329
17
62
Total costs - management fees
Year
Skewness
Kurtosis
Quartile coefficient of dispersion (%)
Coefficient of variation (%)
1H 2017
2.952
7.712
74
234
2H 2017
2.708
4.890
68
279
1H 2018
2.806
5.593
58
216
2H 2018
2.373
2.205
60
232
1H 2019
2.443
2.599
62
261
2H 2019
2.579
3.624
82
247
1H 2020
3.911
14.845
70
363
2H 2020
4.072
16.186
80
358
Active expense ratio
Year
Skewness
Kurtosis
Quartile coefficient of dispersion
Coefficient of variation (%)
1H 2017
0.636
-3.259
64
81
2H 2017
1.013
-1.108
55
78
1H 2018
0.647
-3.010
63
80
2H 2018
0.462
-3.653
59
76
1H 2019
0.661
-3.059
57
77
2H 2019
0.514
-2.908
50
63
1H 2020
0.453
-3.744
57
68
2H 2020
0.630
-3.366
47
72
Source: Own calculation.

The main goal of the study is to examine whether
investment fund managers maintained costs similarly
from period to period or they changed their level. The
results obtained for mutual funds divided by the median revealed cost persistence. On the other hand, the
result for mutual funds split into four groups (by quartiles) do not support cost persistence. There were not
enough winner-loser and loser-winner to calculate CPR.
That is why another test was used in this study –
Malkiel’s Z-test which indirectly confirmed that cost
persistence existed. According to this test, the number
of winners and losers is steady from period to period.

The second objective of the study was to determine which kind of costs should be used to assess cost
persistence. According to the outcome it can be stated
that it is not possible to indicate which kind of cost is
the best. Similar results were obtained for variously
defined costs. From the investor’s perspective can be
pointed out that the total costs should be used in assessing cost persistence because it covers all costs and
fees.
Another conclusion drawn is that managers of mutual funds keep total costs at the same level and so
they are not likely to change over longer periods.
Knowing that the costs are steady, investors can pay
attention to the performance of the mutual funds.

Brown, S.J. & Goetzmann, W.N. (1995). Performance Persistence. The Journal of Finance, 50(2), 679-698.
Chen, Y., Ferson & W., Peters, H. (2010). Measuring the Timing Ability and Performance of Bond Mutual Funds. Journal of Financial Economics, 98(1), 72–89.
Christensen, R. (1990). Log-Linear Models. New York: Springer.
Cooper, M.J., Halling, M. & Yang, W. (2021). The Persistence of Fee Dispersion Among Mutual Funds. Review of Finance, 25, 365-402.
Corzo Santamaría, T., Martinez de Ibarreta, C. & Rodriguez Calvo, J. (2018). Timid Performance Fees in Mutual Funds.
Journal Asset Management, 19, 64–77. https, //doi.org/10.1057/s41260-017-0061-8.
Deb, S.G. (2019). Persistence in Performance of Actively Managed Equity Mutual Funds: New Indian Evidence. IIMB
Management Review, 31(2), 145-156.
Díaz-Mendoza, A.C., López-Espinosa, G. & Martínez, M.A. (2014). The Efficiency of Performance-Based Fee Funds.
European Financial Management, 20, 825-855.
Elyasiani, E. & Jia, J. (2011). Performance Persistence of Closed-end Funds. Review of Quantitative Finance and
Accounting, 37(3), 381–408.
Ferreira, M.A., Keswani, A., Miguel, A.F. & Ramos, S.B. (2012). The Flow Performance Relationship Around the World.
Journal of Banking & Finance, 36(6), 1759–1780.
Fraś, A. (2018). Are the Highest Mutual Fund Fees Justified by Their Performance? Management Issues, 2(74), 62-73.
Galloppo, G. (2021). Asset Allocation Strategies for Mutual Funds. Evaluating Performance, Risk and Return. Palgrave
MAcmillan.
Gil-Bazo, J. & Ruiz-Verdú, P. (2009). The Relation Between Price and Performance in the Mutual Fund Industry. The
Journal of Finance, 64(5), 2153–2183.
Herrmann, U. & Scholz, H. (2013). Short-term Persistence in Hybrid Mutual Fund Performance: The Role of Styleshifting Abilities. Journal of Banking & Finance, 37(7), 2314–2328.
Malkiel, B.G. (1995). Returns From Investing in Equity Mutual Funds 1971 to 1991. The Journal of Finance, 50(2), 549572.
Matallín-Sáez, J.C., Soler-Domínguez, A. & Tortosa-Ausina, E. (2016). On the Robustness of Persistence in Mutual
Fund Performance. The North American Journal of Economics and Finance, 36, 192–231.
Miguel, A.F. & Chen, Y. (2021). Do Machines Beat Humans? Evidence From Mutual Fund Performance Persistence.
International Review of Financial Analysis, 78.
Sheng, J., Simutin, M. & Zhang, T. (2021). Cheaper Is Not Better, On the ‘Superior’ Performance of High-Fee Mutual
Funds. Rotman School of Management Working Paper, 2912511.
Vidal-García, J., Vidal, M. & Boubaker, S. (2016). The Short-term Persistence Of International Mutual Fund Performance. Economic Modelling, 52, 926-938.

10.2478/fiqf-2022-0010

Abstract

This study explores the relationship between CFO qualifications and a firm’s internal control
weakness (ICWs). We use three measures for CFO competence: financial/accounting background, seniority, and education. Using a sample of Taiwanese listed firms from 2012 to 2015,
the results of this study show a negative relationship between CFO financial/accounting background and seniority with internal control weakness, indicating firms with higher quality CFOs
experience a lower number of ICWs. CFO education level, however, is not related with a firm’s
internal control weakness. The results imply that capable CFOs can effectively implement a good
internal system. The result of this study provides practical and policy implications.
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In 2001, Enron declared bankruptcy in just one
month, causing tens of thousands of employees to lose
their jobs, and countless investors lost their money.
After that, other listed companies such as Global Crossing and WorldCom continued the trend. It was found
that internal controls were inadequate, and the oversight mechanisms were not fulfilling their supervisory
function in the capital market (Locatelli, 2002).
To restore public confidence, the US government
quickly passed the 2002 Sarbanes-Oxley Act (hereafter,
SOX) which is considered the most significant bill in the
past seven decades. The SOX requires companies to
establish an internal control system and self-assess the
effectiveness of the internal control system every year.
The Act intends to protect investors by improving the
accuracy and reliability of corporate disclosures pursuant to the securities laws. The legislative responses to
these accounting scandals are to emphasize CEO and
CFO responsibilities for the reliability of financial reporting. Both must jointly endorse the financial reporting and related disclosure issued by the company,
as well as be responsible for the establishing and maintaining of an adequate internal control structure and
procedures for financial reporting (PricewaterhouseCoopers, 2004).
In Taiwan, numerous accounting scandals such as
the Boda case in 2004, the Litai case in 2005, and the
Zhaofeng case in 2016 were all caused by the lack of
internal control. To respond to these scandals, the Taiwan government has also formulated relevant laws and
regulations on the governance of a firm’s internal control. CFOs play a leading role in the oversight of internal
control compliance (Ge& McVay, 2005). The law regulates CFO eligibility, which highlights the important role
of CFOs in the reliability of financial reporting.
Internal control is an internal process designed by
the management and approved by the board of directors to ensure that the company has a reliable financial
reporting system and achieves efficient and effective
operations as it complies with Section 404 of the Sarbanes-Oxley Act. The past literature has studied the
determinants of internal control weakness, including
the company's financial status (such as company financial losses and debt ratio) and other company characteristics in company size, revenue growth rate and
complexity (Ashbaugh-Skaife et al., 2007; Doyle et al.,
2007; Ge & McVay, 2005). However, past studies focused on the role of CEOs on financial reporting quality.
It is necessary to focus on the role of the CFO and how
they establish an efficient system of internal control.

This study uses 4,169 Taiwanese listed companies
from 2012 to 2015 as the sample to explore the relationship between CFO qualification and internal control
weakness. Empirical results find that the higher the
corporate CFO’s qualification, expressed in CFO’s financial/accounting background and seniority in the firm,
the lower the possibility of internal control weakness,
indicating that competent CFOs can help improve the
internal control system and reduce the possibility of
internal control deficiency.

Internal control is a process, designed by the management and approved by the board of directors, to
reasonably ensure the achievement of three major
objectives:
1. Reliable financial reporting 2. Efficient and effective operation. 3. Compliance with relevant laws and
regulations (eCOSO, 2004). Ge and McVay (2005) indicate that the establishment of an adequate and appropriate internal control system can prevent major deficiencies hidden by the company and increase investor
confidence. Huang (2009) explores the impact of internal control on business performance and financial reporting reliability. Their results show that companies
with internal control weakness also have poorer operational performance and financial reporting reliability.
A sound internal control system will improve the company's operating performance and reduce the occurrence of false financial reporting. Ge and McVay (2005)
and Doyle et al. (2007) study the relationship between
company characteristics and internal control weakness.
Their results show that smaller scale, poor financial
status, high operational complexity, and fast-growing
companies have more internal control weaknesses.
Companies have been making tremendous efforts
towards the establishment and implementation of internal control systems in the post-SOX period (Hoitash
et al., 2009). Under SOX of 2002, CEOs and CFOs are
required to establish, maintain, and evaluate internal
control effectiveness, and to report on this evaluation
in both quarterly and annual financial statements. CFOs
play a leading role in the oversight of internal control
compliance (COSO, 2004), and research shows that
CFOs are being held more accountable for their actions
in the post-SOX period (Collins et al., 2009). Hoitash et.
al., (2009) find the chance of internal control deficiencies is low when a firm’s directors (or audit committee
members) have financial expertise/experience. Krishnan (2005) and Zhang et. al., (2007) find that audit
committee members’ professional knowledge and fi-

nancial expertise have a positive impact on the internal
control of a firm. Li et al., (2010) also pointed out that a
CFO with a CPA license or accounting related experience, implying the CFO's competence, will reduce the
possibility of the company receiving a negative SOX404.
Lai et al., (2017) found that internal control material weaknesses in a firm’s control environment, information technology, accounting documentation, accounting policies and procedures, or control design
have a significantly negative impact on firm performance. Lu & Cao (2018) find that if internal control
quality is better, internal control weaknesses are reduced and weakness remediation is more likely to be
applied in firms in which board members and board
chairpersons have stronger qualifications.
Caglio et. al., (2018) state that CFO financial expertise is positively associated with financial reporting
quality, while a CFO’s long-term incentive benefit and a
CFO’s incentive compensation proximity with the CEO
are negatively associated with financial reporting quality. Oradi & Asiaei (2020) find a significant negative association between CEOs with financial expertise and
Internal Control Weaknesses.
Based on the proceeding discussions, this study
establishes the following hypothesis for testing:
Hypothesis: The level of CFO qualification is negatively related to a firm’s internal control weakness.

The data source of this research is from the Taiwan
Economic Journal (TEJ). The research sample is Taiwan
Stock Exchange listed and OTC companies from 2012 to
2015. The initial sample number is 6,133, excluding 267
firms from finance and insurance industries. After deleting 1,697 companies with insufficient financial data,
4,169 samples were present for analysis.
The purpose of this research is to explore the relationship between CFO qualification and internal control
weakness. According to the 2013 COSO Framework,
a major deficiency exists if an internal control deficiency severely reduces the likelihood of an entity achieving
any one of the three major objectives in reliable financial reporting: efficient and effective operation, compliance with relevant laws and reliable financial reporting.
In other words, if management used its professional
judgment to determine that a control objective isn’t
being met because a relevant principle or associated
component isn’t present and functioning, or the five
components of internal control aren’t operating to-

gether, the entity has a major deficiency. Though the
2013 Framework uses and defines the terms deficiency
and major deficiency, it is suggested that management
should use relevant criteria as established by regulators, standards-setting bodies, and other relevant third
parties for defining the severity of evaluating and reporting internal control deficiencies when reporting
under those regulations or standards.
Based on discussions in the literature review section, the possibility of the occurrence of internal control weakness is lower when a firm hires a more competent CFO. We develop the below model testing the
proposed hypothesis after adding firm related control
variables.

(1)

Internal control is a mechanism to assure business
procedures meeting an organization's objectives in operational effectiveness and efficiency, reliable financial
reporting, and compliance with laws, regulations and
policies (COSO, 2013). When a firm fails to achieve any
one of the three goals, for example, relevant laws and
regulations, it is regarded as an internal control weakness. We obtained the internal control weakness report
from the Taiwan Corporate Credit Risk Index (TCRI) in
the Taiwan Economic Journal covering public information disseminated through newspapers, magazines,
and financial reports. We used the number of negative
events as a proxy for internal control weakness. To
mitigate the impact of extreme values, this study follows procedures suggested by Cahan and Zhang (2006)
by replacing internal control weakness variable less
than 1% or greater than 99% with values of 1% and
99%, respectively.

We use the following three variables to measure
CFO competence:
1) CFO financial/accounting background (CFOFAC)
If a CFO has a financial or accounting background,
such as holding a CPA license, or working in financial/ accounting related departments, it is considered having professional competence as an CFO
(Gray,2000). This study uses dummy variables 1 if
the CFOhas a financial or accounting background,
otherwise 0.

2) CFO’s seniority (CFOEXP)
The longer a CFO serves in the company, the accumulated work experience will help to enhance the
familiarity and competence of the company's overall
financial aspects. The variable is expressed in the
natural logarithm of the CFO's years of service.
3) CFO Education Level (CFOEDU)
Lindquist and Rausch (2015) reported that one of
the key elements of CFO success is education. In
addition to professional knowledge, CFOs with a
college education are considered to have richer experience in teamwork, presentation, and communication skills, which will help the CFO participate in
the discussion of important decisions at the meeting
to fulfill their responsibilities. This variable is expressed as a dummy variable. The education level of
the CFO is 1 if it is higher than the university level,
otherwise it is 0.

The model also controls the following firm related
variables:
1) Company size (SIZE)
The size of a company may affect the occurrence of
internal control weakness. Past studies have found
that the smaller the size of a company, the higher
the possibility of a lack of internal control (Ge
& McVay, 2005). Lack of internal control may also
occur in larger companies with higher complexity of
business operations. This study takes the natural
logarithm of the company’s total assets at the end of
the period as a control variable.
2) Debt ratio (LEV)
The debt ratio can be used as a proxy variable for
debt risk and default risk (Dhaliwal, Lee & Fargher,
1991). The higher the company's debt ratio, the
higher the risk as well as the possibility of internal
control failure. This study uses liabilities/total assets
to measure debt ratio.
3) Inventory ratio (INV)
Ashbaugh-Skaif et al., (2007) indicate that when
a company’s assets have a high inventory level, there
is a higher probability of lack of internal control. This
study measures inventory ratio by inventory over
total assets.
4) Revenue growth rate (GW)
Chang et al., (2009) find that a company's poor financial status may result in a higher possibility of
internal control weakness. In other words, the possibility of internal control weakness is low when
a company is experiencing high revenue growth. This
study measures revenue growth rate by the differ-

ence between net operating income of the current
year and the prior year divided by the base year.
5) Restate
Companies restating financial statements are more
prone to internal control weakness (Lin et al, 2011).
We measure financial restatement as 1 and 0 otherwise.
6) CFO Change (CFOTURN)
When CFO turnover is high, companies are more
prone to internal control weakness (Gilson & Vetsuypens, 1993). This study expresses CFO change at
1, 0 otherwise.
7) Return on Assets (ROA)
Past literature used ROA to measure corporate operating performance (Core, Guay & Rusticus, 2006). Lin
(2011) finds negative association between corporate
operating performance and internal control weakness. ROA is measured by net profit before interest
and tax over average total assets.
8) Net loss (LOSS)
A company with a net loss is more likely to incur internal control weakness (Ge & McVay, 2005). This
study uses dummy variables of 1 for loss companies,
and 0 otherwise.
9) Big Four Accounting Firms (BIG4)
Companies audited by the Big Four accounting firms
are more likely to reveal a lack of internal control.
There is a positive relationship between the two
(Ashbaugh-Skaif et al., 2007). However, there are
also empirical studies that point out that companies
audited by the Big Four accounting firms found their
control environment relatively better, and the possibility of lack of internal control low. This study
adopts virtual variables. The company checks for the
four major firms in year t as 1, otherwise it is 0.
10) Audit Committee (AC)
The higher the quality of the audit committee, the
better the effectiveness of the company's internal
control (Krishnan, 2005). In other words, if the company has an audit committee, the probability of
missing internal control is lower, expressed as
a dummy variable in this study. If the company has
set up an audit committee in year t it is expressed as
1, otherwise it is 0.
11) Year Dummy Variables (YEAR)
Since the research period of this article is four years,
to control the influence of the effects of each year,
this study incorporates dummy variables to control
influence.
12) Industry Dummy Variables (IND)
To control the effects of various industries, this
study incorporates dummy variables.

Table 1 lists the descriptive statistics of variables in
the research model, including the mean, median,
standard deviation, maximum and minimum. The average number of internal control failures (ICW) is 0.295,
which means that about 30% of Taiwan listed companies report internal control weakness, with a standard
deviation of 0.828. The main test variables, include CFO
accounting background (CFOFAC), CFO seniority
(CFOEXP) and the CFO Education Level (CFOEDU), the
means are 0.698, 0.786 and 0.985, respectively, indicating that approximately 70% of CFOs in listed companies have a background in finance and accounting and
nearly 100% of CFOs have a university degree.

Table 2 is the correlation analysis of all variables in
the testing model. The results indicate that the lack of
internal control (ICW) was significantly negatively correlated with the main explanatory variables CFOFAC
and CFOEXP but was significantly positively correlated
with CFO education level (CFOEDU). In terms of control
variables, the lack of internal control (ICW) has a significant positive correlation with company size (SIZE), debt
ratio (LEV), CFO change (CFOTURN), net loss (LOSS) and
audit committee (AC) as well as inventory. The ratio
(INV), revenue growth rate (GW), return on assets
(ROA) and large accounting firms (BIG4) show a significant negative correlation; while the financial report
restatement (RESTATE) and the lack of internal control
(ICW) are not significantly correlated.

The purpose of this study is to explore the impact
of CFO qualification, from the perspective of finance/
accounting background, length of experiences and educational level, on a firm’s internal control weakness.
Table 3 reports regression results.
In column 3 of Table 3, CFOFAC and CFOEXP are
significant but negatively affect ICW (-0.053, p = 0.037;
-0.053, p = 0.047), but CFOEDU is insignificant (0.111,
0.254). The results indicate that CFOs with financial or
accounting background and longer tenure can reduce
the occurrence of internal control weakness. However,
a CFO’s education level does not have any impact on a
firm’s internal control weakness. This is reasonable
because more than 99% of our sample CFO have a fouryear college degree or higher.
As to control variables, firm size (SIZE), debt ratio
(LEV), and CFO turnover (CFOTURN) are significantly

and positively related to internal control weakness
(SIZE: 0.139, p = .000; LEV: 0.150, p = .042; CFOTURN:
0.087, p = .010; LOSS: 0.087, p = .001). Larger, high leverage, high CFO turnover and loss firms report higher
internal control weakness. Return on assets (ROA), and
firms audited by big four accounting firms (BIG4) are
significantly but negatively related to internal control
weakness (ROA = -0.002, p = .088; BIG4 = -0.174,
p = .000), consistent with prior studies (Doyle et al.,
2007; Ashbaugh-Skaife et al., 2007; Ettredge et al.,
2007). Profitable firms and firms audited by big-four
CPA firms are less likely to report internal control weakness. Unexpectedly, inventory level (INV) is negatively
related to internal control weakness (-0.262, p = 0.011),
contrary to our expectations. Growing revenue, financial restatement and audit committee are not significantly related to internal control weakness.

In responding to numerous accounting scandals,
countries around the world have established laws and
regulations on the governance of a firm’s internal control. In particular, the law regulates CFO eligibility,
which highlights the leading role of CFOs in the establishment and oversight of internal control compliance
and the reliability of financial reporting. This study
focuses on whether the qualification of CFOs impacts
firms’ internal control weaknesses.
The empirical results verify our expectations that
the higher the corporate CFO’s competence, expressed
in financial/accounting background and longer tenure
with the firm, the lower the possibility of internal control failures. A CFO's competence has a positive influence on the actual implementation of the company's
internal control system, improving the internal control
system and reducing the possibility of internal control
deficiencies. However, a CFO’s educational level does
not affect a firm’s internal control efficiency. This is due
to the fact that almost 99% of our sample CFOs have
a four-year college degree or higher.
Even though the two measures; financial/
accounting background and seniority are imperative to
the success of reducing risk in relation to internal control weakness, there are other factors which affect
a firm’s internal control. Among the control variables,
the present study also finds larger, higher leverage,
high CFO turnover and loss firms report higher internal
control weakness. Profitable firms and firms audited by
big four accounting firms usually experience lower level
of internal control weakness, providing firms with
a safeguard against risk of internal control failure.

second, firms should develop CFO retention strategies
since a CFOs’ experience accumulates over time. Such
seniority with a firm contributes firm specific and industry specific knowledge to the implementation of
sound internal control system.
The SOX mandates management evaluation and
independent audits of the effectiveness of firms’ internal control system (Ashbaugh-Skaife et al., 2009). However, very little is known as to whether CFO qualification will affect the implementation and results of such

internal control systems. The results of this study provide management implications for corporate governance.
Potential limitations of this study include sample
selection, considering the CFOs need a long time to
implement major decisions as to corrections of internal
control deficiencies. Second, our sample is from 20122015, not updated to the present. One should be cautious on the interpretation of the study results. A future study can include more updated data if available.
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Variables
ICW
CFOFAC
CFOEXP
CFOEDU
SIZE
LEV
INV
GW
RESTATE
CFOTURN
LOSS
ROA
BIG4
AC
N= 4,169

Mean
0.295
0.698
0.786
0.985
15.320
0.407
0.159
2.163
0.056
0.293
0.222
0.037
0.878
0.129

Table 1: Descriptive statistics of the research sample
Coefficient
Standard
Median
of
Variation
Deviation
281.000
0.000
0.828
66.000
1.000
0.459
60.000
0.916
0.469
12.000
1.000
0.122
10.000
15.078
1.473
44.000
0.405
0.178
92.000
0.127
0.146
1.331
0.510
28.789
409.000
0.000
0.229
49.000
0.000
0.455
187.000
0.000
0.416
308.000
0.042
0.114
37.000
1.000
0.328
260.000
0.000
0.335

Minimum
Value
0.000
0.000
-1.097
0.000
9.795
0.006
0.000
-100.000
0.000
0.000
0.000
-4.389
0.000
0.000

Maximum
Value
5.000
1.000
1.640
1.000
21.625
0.977
0.965
282.960
1.000
1.000
1.000
0.892
1.000
1.000

ICW: the numbers of ICW events. CFOFAC: 1 if CFO with finance/accounting background and 0 otherwise. CFOEXP:
natural logarithm of the CFO's years of service in year. CFOEDU: 1 if CFO with college degree, and 0 otherwise. SIZE:
Natural logarithm of total asset of at year-end. LEV: liability/total asset. INV: inventory/total asset. GW: revenue
growth rate over the previous year. RESTATE: 1 if restate financial statement, and 0 otherwise. CFOTURN: 1 if change
CFO, and 0 otherwise. LOSS: 1 if report loss, and 0 otherwise. ROA: EBIT/average asset. BIG4:1 if audited by big four
accounting firms, and 0 otherwise. AC: 1 with audit committee, and 0 otherwise.
Source: Own Calculation.
Table 2: Correlation analysis
N=4,169
ICW
CFOFAC
CFOEXP
CFOEDU
SIZE
LEV
INV
GW
ICW
CFOFAC
-0.055***
CFOEXP
-0.063*** 0.059***
CFOEDU
0.078*** 0.010
-0.063***
SIZE
0.227*** -0.079*** 0.013
0.132***
LEV
0.109*** -0.047*** -0.061*** 0.029**
0.342***
INV
-0.037*** -0.001
0.088*** -0.072*** 0.036**
0.227***
GW
-0.027*
0.035**
-0.005
0.022
0.040*** 0.054***
RESTATE
0.007*
-0.014
-0.025*
0.023
0.093*** 0.039*** -0.028*
0.033**
CFOTUR
0.053*** -0.001
-0.372*** 0.029** -0.058*** 0.017
-0.046*** 0.011
LOSS
0.034**
0.008
-0.091*** -0.009
-0.175*** 0.089*** -0.068*** -0.231***
ROA
-0.039*** -0.001
0.082*** 0.001
0.150*** -0.152*** 0.051*** 0.259***
BIG4
-0.043*** 0.016
0.025*
0.131*** 0.110*** -0.047*** -0.109*** 0.059***
AC
0.042*** 0.019
-0.047*** 0.099*** 0.123*** -0.035** -0.091*** 0.013
Note：***. is 1% significant level (two-tailed); **. is 5% significant level (two-tailed); *. is 10% significant
tailed). The definition of variables is shown in Table1
Source: Own calculation.

RESTATE

0.023
-0.037***
0.030**
0.014
0.032**
level (two-

Table 3: Results on regression analysis
ICW
Expected Sign
Coefficient
t-Value
-1.780
-10.831
-0.053
-2.083
-0.053
-1.989
0.111
1.137
+/0.139
15.633
+
0.150
2.036
+
-0.262
-2.553
0.000
-0.902
+
-0.074
-1.408
+
0.087
3.205
+
0.087
2.583
-0.002
-1.705
+/-0.174
-4.854
0.039
1.120
Included
Included
19.4%
4,169

Variables
P-Value
INTERCEPT
0.000***
CFOFAC
0.037**
CFOEXP
0.047**
CFOEDU
0.256
SIZE
0.000***
LEV
0.042**
INV
0.011**
GW
0.367
RESTATE
0.159
CFOTURN
0.001***
LOSS
0.010**
ROA
0.088*
BIG4
0.000***
AC
0.263
Year Dummy
IndustryDummy
Adj. R2
N
Year Dummy Included
IndustryDummy Included
Adj. 19.4%
N
4,169
Note：***. is 1% significant level (two-tailed); **. is 5% significant level (two-tailed); *. is 10% significant level (twotailed). The definition of variables is shown in Table1
Source: Own calculation.
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Abstract

This study applied a logistic regression model to determine the odds ratio of selecting clean versus unclean energy as the main household fuel choice. This study also undertook to establish the
coefficients of the factors determining household fuel energy choice. A large microeconomic
dataset from KIPPRA’s comprehensive study and analysis on fuel use patterns in Kenya (2010)
was employed to carry out the analysis. This study employed a multinomial logit regression model to determine the fuel choices and patterns of cooking fuels in urban Kenyan households. The
results showed that in addition to income, there are several socio-demographic factors such as
education, gender, and age that were important in determining household fuel choice. To encourage clean fuel use, the authorities should carry out public education campaigns, and ensure
the availability of these fuels in all areas to avoid harmful effects of biomass fuels and kerosene,
and more modern and efficient appliances should be made available at affordable rates to ensure more efficient use of these forms of clean energy.
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As Kenya pursues its economic growth and
development agenda in the context of a rapidly rising and urbanizing population, the need for
timely and reliable data on use and consumption of
energy products and services is necessary. Currently,
there are inadequacies in the data and statistical support for energy sector planning, with knowledge on
consumption data in terms of consumers by fuel type
being weak. Even though the country has several fuel
types, there is still lack of knowledge on the factors
that drive fuel choice and fuel switching by various consumer categories (Kippra, 2010). Past empirical studies
have identified a number of factors as determinants in

FUEL TYPE
Firewood
Grass
Charcoal
Biomass Residue
Kerosene
Gas (LPG)
Electricity
Other
TOTAL
Population Sampled

the choice of household fuel. Heltberg (2003) found
that income of the household and education level of
the household head had a very significant negative impact on wood consumption while at the same time encouraging demand for liquefied petroleum gas (LPG).
Ouedraogo (2006) shows that there exist significant
relationships between the use rates of firewood, charcoal and liquified petroleum gas (LPG) and household
size.
The five main sources of fuel for urban Kenyan
households are firewood, charcoal, kerosene, LPG and
electricity in that order. Table 1 presents the distribution of sources of fuel in Kenya.

Table 1: Distribution of Fuel
RURAL
URBAN
PERCENTAGE
87.7
10.0
0.1
0.2
7.7
30.2
0.4
0.1
2.7
44.6
0.7
11.9
0.2
1.8
0.4
1.1
100.0
100.0
5,155,105.0
1,715,269.0
Source: Kenya Integrated Household Budget Survey (2006).

A large percentage of Kenyan urban households
still use unclean fuels. Over 85 percent still use traditional biomass fuels or kerosene for their energy needs.
This situation is precarious and needs to be addressed
if Kenya is to avoid the environmental impact of biomass fuel use; and also to improve health by avoiding
indoor pollution within the household (Nyoni et al.,
2021). These two aims are in line with the sustainable
development goals (Nyoni et al., 2021).
Information on drivers of household fuel choice is
needed and a major aspect of this study is to provide
vital information on what factors determine household
fuel choice with the aim of enabling predictability of
future patterns of choice as prices of the fuel type and/
or income of the household, which are thought to be
the most significant factors in determining choice,
change. This will thus enable policy actions to ensure
availability of the fuel types that are deemed to be in
line with the government’s aims and goals. The study

NATIONAL
68.3
0.1
13.3
0.3
13.2
3.5
0.6
0.6
100.0
6,866,374.0

will also provide valuable information to allow forecasting of future consumption patterns and enable future provision of fuels in a manner that is affordable to
households and sustainable in terms of supply.

Use of biomass fuels in households is a major cause
of health problems in developing countries due to indoor air pollution (Bruce et al., 2000). For example, the
World Health Organization (WHO) estimates that 1.5
million premature deaths per year are directly attributable to indoor air pollution from the use of solid fuels
(IEA, 2006). Recognizing the adverse effects of use of
traditional biomass fuels, the United Nations Millennium Project recommends halving the number of households that depend on traditional biomass for cooking
by 2015, which involves about 1.3 billion people switching to other fuels (IEA, 2006). Kenya needs to be on the
frontline in combating the negative effects of these

polluting fuels (Nyoni et al., 2021). To do this requires
information on reasons why unclean fuels are still in
use. Information on fuel choice in urban areas of Kenya
is inadequate. There are few studies that focus on fuel
choices in any or a number of the urban areas. This
study will provide valuable information to allow forecasting of future consumption patterns and enable future provision of fuels in a manner that is affordable to
households and sustainable in terms of supply.

Household fuel choice can be explained using the
Energy ladder model which argues that households
with low levels of income rely on biomass fuels, such as
wood and dung, while those with higher incomes consume energy that is cleaner and more expensive, such
as electricity (Gisore, 2017). Those households in transition—between traditional and cleaner (and more efficient) energy sources—consume what are called transition fuels, such as kerosene and charcoal (Heltberg,
2005; Gisore, 2021). This is explained in Figure 1 below.

The objective of this study is to identify determinants of fuel choices in urban Kenya.

Energy ladder

Figure 1: Energy ladder and energy stack models
Energy stack
Advanced fuels

Advanced fuels
• LPG
• Electricity
• Biofuels
Transition fuels
• Charcoal
• Kerisene
• Coal
Primitive fuels
• Firewood
• Agricultural waste
• Animal waste

Transition fuels
• Charcoal
• Kerisene
• Coal

• LPG
• Electricity
• Biofuels

Primitive fuels
• Firewood
• Agricultural waste
• Animal waste

Source: Schlag, N., Zuzarte, F, (2008). Market Barriers to Clean Cooking Fuels in Sub-Saharan Africa: A Review
of Literature. Working paper, Stockholm Environment Institute.

More recently, it has been argued that households
in developing countries do not switch to modern energy sources but instead tend to consume a combination
of fuels, which may include combining solid fuels with
non-solid fuels as sources of energy. Thus, instead of
moving up the ladder step by step as income rises,
households choose different fuels from a range of
fuels. They may choose a combination of high-cost and
low-cost fuels, depending on their budgets, preferences, and low-cost fuels, depending on their budgets,
preferences, and needs (World Bank, 2003). This led to
the concept of fuel stacking (multiple fuel use), as opposed to an energy ladder (Masera et al., 2000;
Heltberg, 2005).

Numerous studies in developing nations have endeavoured to identify the factors that determine
household fuel choice. Some have analysed these factors using econometric techniques and others have
done this with descriptive statistics. Many studies in
Kenya have also studied fuel choice in a few urban areas using econometric techniques but none has focused
specifically on urban areas. This study intends to focus
on fuel choice within urban households in Kenya and
will be analysed using a multinomial logit model.

The household’s fuel choice consumption decision
can be formally derived from the utility maximization
problem theorem. The starting point is to consider
household preferences, on which, together with household possibilities, consumer behaviour is built. In the
classical consumption theory, a consumer is assumed
to have a stable preference system which can be described by means of a utility function. Varian (1996)
developed the theory of consumer behaviour by deriving demand functions based on model of preference,
which is, maximizing behaviour coupled with a description of the underlying economic constraints. The basic
hypothesis about consumer behaviour according to
Varian (1996) is that a rational consumer will always
choose a most preferred bundle from a set of feasible
alternatives. This is the hypothesis adopted in this
study, that is, utility maximization. Consumer behaviour is commonly presented in terms of preferences on
one hand, and possibilities on the other. Preferences
provide the justification for the existence of demand
functions (Varian, 1996).
Consider a consumer faced with possible consumption bundles in some set Q. The consumer is assumed
to have preferences on the consumption bundles in Q,
that is, the consumers can rank the bundles as to their
desirability. We assume that for the preference system
to order the bundle q in Q, the household has a set of
axioms that guide such ordering. Once preferences
respect the axioms, there exists a continuous utility
function which represents these preferences. Given the
foregoing, the household aims at maximizing the utility
function represented as:

U (q) = U (q1,..., qn)

(1)

from the consumption of commodities qi, i = 1…n.
The maximization model requires the household to
choose values of q1, …, qn that satisfy the budget constraint and also give larger values of u (q1, …, qn) than
other values of q1, …, qn within the consumption possibilities of the consumer. The limits of the household
are imposed by a budget constraint, which specifies the
total expenditure x, which is to be spent. When p1, …,
pn are the prices of the n commodities, then the standard utility maximization can be expressed as:

MaxU (q ) subjecttopiqi = x

(2)

A fuel-focused household utility function may then
be derived from the standard constrained utility func-

tion by extending it to capture non-economic constraints as well (Browning et. al., 2003). Non-economic
factors include a set of household demographic and
infrastructural factors (such as level of educational
attainment, and cooking practices amongst others.)
Energy is provided by a multiplicity of sources. Each
energy source is a commodity with multiple attributes
and purposes. Purposes include cooking, heating,
lighting, and entertainment, and so on. Attributes include energy content, convenience, safety, speed of
cooking, taste given to food, quality of light, and smoke
emitted when burned. Energy sources are intermediate
inputs in the utility function. Utility is derived from the
final goods such as cooked food, heat, entertainment,
and light, which energy sources help to produce. The
study follows Pundo and Fraser (2006) by expressing
the household choice model as follows:

U * = U [Qw( Pw, Pa, Y , )Qa( Pw, Pa, Y , )]

(3)

Where:
U* (Pw, Pa, Y, Ω) is the maximum attainable utility;
Qw is the units of firewood purchased;
Pw is the per unit price of firewood;
Pa is the unit price of firewood alternatives;
Y is household income;
Ω is a set of social factors, and
Qa indicates the units of firewood alternatives purchased.
The regional experience suggests that market prices are insufficient indicators of fuel choice in this region
since some fuels can be consumed without being
bought in the market. Other factors may play a significant role in determining fuel choice. Availability of the
fuel type, availability and cost of burners/stoves that
are needed to utilize the energy form and income of
the household are other factors that may determine
fuel choice. Since prices of market fuels are to a greater
or lesser extent the same for all households in the
same region, equation 1 is reduced to exclude price
and income variables. The reduced form is:
U * = [QW ()QA()]

(4)

Where:
U* (Pw, Pa, Y, Ω) is the maximum attainable utility;
Ω is a set of social factors;
Qw is the units of firewood purchased and
QA indicates the units of firewood alternatives purchased.

Equation 4 shows that a household’s choice of fuel
is affected by a set of social factors (Ω). In this study,
the social factors considered are: age in years of the
household head, the level of education of the household head, and the number of people making up the
household.

This study was carried in Kenya. Kenya is located in
the continent of Africa. Kenya lies across the equator
and is found in the eastern coast part of Africa. Maps of
World indicate that Kenya’s latitude and longitude lie
between 0.0236° S and 37.9062° E (KNBS, 2010; Gisore,
2021). The map in Figure 2 below shows the geographical area covered by the study.

Figure 2: Geographical Map of Kenya showing the Study Area

Source: KNBS (2019).

The study used a multinomial logit model to estimate the significance of the factors believed to influence a household’s choice of energy fuel in urban Kenya. The multinomial logisitic model describes the behaviour of consumers when they are faced with a variety of goods with a common consumption objective. The
choice of the model is based on its ability to perform
better with discrete choice studies (McFadden, 1974;
Judge et al., 1985). However, the goods must be highly
differentiated by their individual attributes.

The probability that a household chooses one type
of fuel is restricted to lie between zero and one. The
model assumes no reallocation in the alternative set
and without changes in fuel prices or fuel attributes.
The model also assumes that households make fuel
choices that maximize their utility (McFadden, 1974).
The model can be expressed as follows:
Pr[Yi = j ] =

exp(  ' j xi )
1 +  j =0 exp(  ' j X i )
J

(5)

Where:
Pr[Yi = j] is the probability of choosing either firewood,
kerosene, gas or electricity with charcoal as the reference household fuel category;
J is the number of fuels in the choice set;
j = 0 is firewood;
Xi is a vector of the predictor (exogenous) factors
(variables)
βj is a vector of the estimated parameters.

unit. The model follows from the assumption that the
random disturbance terms are independently and identically distributed (McFadden, 1974). In addition, Judge
et al. (1985) shows that even if the number of alternatives is increased (from 6 to 7 to 8) the odds of choosing an alternative fuel remain unaffected. That is, the
probability of choosing the particular fuel type remains
the same if it is compared to one alternative or if it is
compared to two or three or four alternative fuels.

Re-arranging equation 1, the following is obtained:
Pi =

(b0 + b1 x1 + b2 x2 + ... + bn xn )
1+ e (b0 + b1 x1 + b2 x2 + ... + bn xn )
e

(6)

Further re-arrangement using the odds ratio gives
the empirical model as:
P
ln[ i ] = b0 + b1 x1 + b2 x2 + ...bn xn
1 − Pi

(7)

This can also be stated as
(8)
In equation (7), the quantity Pi/(1 – Pi) is the odds
ratio. The equation (7) has expressed the logit (log
odds) as a linear function of the independent factors
(Xs). Equation (7) allows for the interpretation of the
logit elasticities for variables in the same way as in linear regressions. This equation expresses the odds ratio
of selecting a fuel type with respect to the reference
category. Differentiating equation (1) we obtain the
marginal effects (Greene, 2003).
j =

Pj
xi

= Pj (  j −  k =0 Pk  k ) = Pj (  j −  k )
j

The study intends to use secondary data from Kippra’s comprehensive study and analysis on fuel consumption patterns in Kenya done in 2010. This study
utilised a sampling frame created by KNBS (Kenya National Bureau of Statistics) after the 1999 Population
Census. This sampling frame consisted of 1,800 clusters, each on average with 100 households, with the
aim of conducting socio-economic surveys. Out of
1,800 clusters, 540 of them were urban and 1,260 were
rural. Kippra’s comprehensive study and analysis on
fuel consumption patterns in Kenya (2010) used a 20%
sub-sample of the clusters, resulting in 108 urban clusters and 252 rural clusters. Traditionally, KNBS has randomly selected 10 households in each cluster for any
study. Therefore, 1,080 urban households and 2,520
rural households were interviewed. For the purpose of
this study, only the urban households totalling 1080
were considered. The sample of clusters was allocated
to the districts using the relative household strength of
the district within a province. This minimised bias in the
selection of the household clusters. The study also interviewed 857 energy providers.

(9)

The marginal effects measure the expected change
in the probability of choosing one fuel alternative with
respect to a unit change in an explanatory variable. For
example, (in equation 6) is the multiplicative factor by
which the odds ratio would change if X1 changes by one

The study will focus on a number of variables that
affect household fuel choice. The endogenous variables
are the various fuel types available to urban Kenyan
households. Table 2 shows the measure and definition
of variables.

Table 2: Study Variables
Measurement

Model Listing

Expected Size

Study that
shows result

Variable

Listing

Household
Expenditure on
Energy Type

X1

Continous in
Kenya Shillings

Costmonth

Ksh 50.0035,000.00

Osiolo (2009),
Kippra (2010)

Gender of
household Head

X2

Binary 1 = Male;
0 = Other

Gender

1 or 0

Osiolo (2009)

Household Size

X3

Continous
Number

Hhmember

1-19

Ouedraogo
(2005),
Mekonnen and
Kohlin (2009)

Age of
Household Head

X4

Continous
Number

Agehead

18- 90

Osiolo (2009),
Kippra (2010)

Education of
Head

X5

Continous
Number

Education

Years:
1-21

Ouedraogo
(2005),
Mekonnen and
Kohlin (2009)

Household
income

X6

Income in Kenya
Shillings

Income

Kshs
1000.00300,000.00

Kebede (2002)

Source: Own elaboration.

The data were verified and cleaned. This entailed
deletion of observations missing entries on any of the
variables included within the model. The data were
analysed using a logit model to estimate the probability
of a household selecting an unclean fuel as its main
source of energy versus the probability of selecting
a clean source of fuel. The data were also analysed by
the multinomial logit model to estimate the determinants of household fuel choice. This enabled us, as stated earlier, to determine the probability of choosing one
fuel type over the default type (charcoal) and give the
factors responsible for this probability. It also gave the
marginal effect which is the increase or decrease in
probability of choosing one type of fuel over the de-

Observations
LR chi2(6)
LogLikelihood
Variable
CostMonth
HHMembers
Income

fault given a unit change in one of the variables that
affected fuel choice. Most studies indicate that households use two or more fuels to satisfy the need for energy (Masera et al., 2000; Schlag et al., 2008). Due to
this, only the main source as depicted in the data was
used for the analysis.

Table 3 present the logit analysis result for clean
and unclean energy fuels.

Table 3: Logit regression results for unclean and clean fuels
Logistic Regression
1170.000000
Prob>chi2
0.0000000
533.640000
Pseudo R2
0.0336600
-525.931000
Coeff
Std Error
z
P>IzI
95% Conf Interval
0.0007
0.0001221
5.40
0.000
0.0004207
0.0008995
-0.2343
0.0419659
-5.58
0.000
-0.3165653
-0.1520620
0.0001
0.0000006
10.63
0.000
0.0000507
0.0000737

Education
Agehead
Gender
Cons

0.1561
-0.0088
0.1101
-3.3706

0.0235172
6.64
0.0080377
-1.09
0.1816801
0.61
0.4307729
-7.82
Source: Own elaboration.

The coefficient for amount spent by the household
monthly (cost per month) was positive meaning an increase in the amount that the households spend in
a month would lead to an increase in probability that
the household would choose a clean source of fuel as
its main fuel.

0.000
0.276
0.544
0.000

0.1100448
-0.0245015
-0.2459609
-4.2149260

0.2022306
0.0070059
0.4662121
-2.5263280

more educated the household head, the more likely
she will choose a clean source of fuel as the main
household fuel. Education was the second most significant influence on probability of choosing a clean fuel
source.

The coefficient for household members was large
and negative and this implies that as the number of
persons in the household decreased, the higher the
probability that the household used a clean source of
fuel as its main fuel. Due to its size, it was the most
significant influence on the probability of choosing
a clean source of main fuel.

The coefficient for age of the household head was
negative meaning the older the household head, the
probability was lesser that she was to choose a clean
source of fuel as the main household fuel type. Gender
was the gender of the household head, the positive
coefficient means a male head increases the probability
that the household will utilise a clean source of fuel as
the main household fuel type.

The coefficient for monthly household income was
not as large and was positive and this means an increase in the household income led to an increase in
probability that the household used a clean source of
fuel as its main fuel choice.

Table 4 presents the multinomial logit regression
result.

The coefficient for education attained was also
positive but larger than income and this means the
Table 4: Multinomial logit regression results for main choice of fuels
Multinomial Logistic Regression
Observations
1170.00000000
Prob>chi2
0.0000000
LR chi2(30)
686.11000000
Pseudo R2
0.1923000
LogLikelihood
-1441.09520000
Firewood
Coeff
Std Error
z
P>IzI
95% Conf Interval
CostMonth
-0.0003
0.00025620
-1.33
0.183
-0.0008434
0.0001611
HHMembers
0.1008
0.05341030
1.89
0.059
-0.0039303
0.2054341
Income
-0.0001
0.00001270
-2.56
0.010
5.73E-050
7.63E-07
Education
-0.0502
0.02896270
-1.73
0.083
-0.1069253
0.0066063
Agehead
0.0495
0.01111970
4.45
0.000
0.0276721
0.0712606
Gender
-0.0297
0.02985070
-0.10
0.921
-0.6147279
0.5553992
Cons
-2.7674
0.62557050
-4.42
0.000
-3.9934500
-1.5412590
Kerosene/ Charcoal
Coeff
Std Error
z
P>Izl
95% Conf Interval
CostMonth
0.0001
0.00017570
0.69
0.049
-0.0002233
0.0004656
HHMembers
-0.3434
0.05289180
-6.49
0.000
-0.4470648
-0.2397330
Income
-0.0001
0.00000874
-0.26
0.799
-0.0000193
0.0000149
Education
0.0011
0.02502020
0.04
0.965
-0.0479485
0.0501287
Agehead
0.0033
0.00934270
0.35
0.724
-0.0150153
0.0216072
Gender
0.0992
0.20968250
0.47
0.636
-0.3117830
0.5101574
Cons
0.4755
0.45068870
1.05
0.291
-0.4079163
1.3587510

LPG
CostMonth
HHMembers
Income
Education
Agehead
Gender
Cons
Electricity
CostMonth
HHMembers
Income
Education
Agehead
Gender
Cons
Residues
CostMonth
HHMembers
Income
Education
Agehead
Gender
Cons

Coeff
0.0005
-0.3286
0.0001
0.1599
0.0099
0.1451
-3.7374
Coeff
0.0008
-0.3191
0.0001
0.1434
-0.0159
0.1927
-2.7897
Coeff
0.0005
-0.2366
0.0001
0.0204
0.0668
1.1682
-7.3756

Std Error
z
0.0001545
2.99
0.0541352
-6.07
0.0000662
9.25
0.0304021
5.26
0.0101919
0.97
0.2318660
0.63
0.5743894
6.51
Std Error
z
0.0001464
5.76
0.0530683
-6.01
0.0000663
8.67
0.0293707
4.88
0.0104811
-1.52
0.2273186
0.85
0.5450435
-5.12
Std Error
z
0.0067370
0.68
0.2402668
-0.98
0.0000403
0.15
0.1252294
0.16
0.0367777
1.82
1.0309960
1.13
2.6414070
-2.79
Source: Own elaboration.

The results of the multinomial regression above
reveal the following: The base category was charcoal
and this could have been because more residents used
charcoal in urban areas due to its availability and it was
relatively cleaner and easier to use than firewood.
Thus, the comparisons of the fuel were all compared to
charcoal as the base category.
Seven percent of households chose firewood as
their main source of fuel. The coefficients for firewood
were negative for monthly cost income and education
and this implied that as one or more of these factors
increased, the probability that one chooses firewood
over charcoal decreased. If the household head was
male, the lower the probability was for him to choose
firewood over charcoal. An older household head and
or a large household increased the probability that the
household chose firewood over charcoal as its main
source of fuel.
Almost twenty percent of households chose kerosene as their main source of fuel. The factors that led
to an increase in probability that a household would
select kerosene over charcoal include fewer household
members, increased years of education, increased
monthly cost, increased age of household head and

P>Izl
0.003
0.000
0.000
0.000
0.331
0.531
0.000
P>Izl
0.000
0.000
0.000
0.000
0.129
0.396
0.000
P>Izl
0.050
0.325
0.881
0.871
0.069
0.257
0.005

95% Conf Interval
0.0001593
0.0007650
-0.4347202
-0.2225140
0.0000483
0.0000742
0.1003858
0.2195600
-0.1006190
0.0298897
-0.3093235
0.5995744
-4.8632370
-2.6116730
95% Conf Interval
0.0005561
0.0011301
-0.4231069
-0.2150830
0.0000445
0.0000704
0.0858726
0.2010037
-0.0364739
0.0461150
-2.5278680
0.6382858
-3.8579430
-1.7214120
95% Conf Interval
-0.0008609
0.0017799
-0.7075226
0.2343061
-0.0000729
0.0000849
-0.2250526
0.2658374
-0.0053144
0.1388513
-0.8525566
3.1888740
-12.552630
-2.1985050

male household head. An interesting finding was an
increase in income led to a decrease in probability that
one would choose kerosene over charcoal; this however, was of very low significance.
Liquefied Petroleum Gas (LPG) and electricity were
also found to be popular among the residents. The
most significant factors that encouraged households to
use either of them over charcoal are: increased monthly cost of fuel, increased income, more years of education, male household head and a smaller household.
However, an older household head meant an increase
in the probability that one would choose LPG over
charcoal but a decrease in the probability that one
would choose electricity over charcoal.

The marginal effects show the percentage change
in the odds ratio attributable to a unit change in one of
the variables. An example i in row 1 column 2 -0.997
shows that the odds ratio of selecting firewood over
the default fuel type (charcoal) decreased by 0.99%
after income of the household increased by one unit.
Table 5 present the marginal effect regression result.

Variable
CostMonth
HHMembers
Income
Education
Agehead
Gender
Cons
Variable
CostMonth
HHMembers
Income
Education
Agehead
Gender
Cons

Table 5: Marginal Effects Analysis
Firewood
Kerosene
Change on
Change on
Coefficient
Coefficient
Odds Ratio
Odds Ratio
-0.0003
0.9997
0.0001
1.0001
0.1008
1.1060
-0.3434
0.7094
0.0000
1.0000
0.0000
1.0000
-0.0502
0.9511
0.0011
1.0011
0.0495
1.0507
0.0033
1.0033
-0.0297
0.9708
0.0992
1.1043
-2.7674
0.0628
0.4754
1.6087
Electricity
Residues
Change on
Change on
Coefficient
Coefficient
Odds Ratio
Odds Ratio
0.0008
1.0008
0.0005
1.0005
-0.3191
0.7268
-0.2366
0.7893
0.0001
1.0001
0.0000
1.0000
0.1434
1.1542
0.0204
1.0206
-0.0159
0.9842
0.0668
1.0690
0.1927
1.2126
1.1682
3.2161
-2.7897
0.0614
-7.3756
0.0006
Source: Own elaboration.

LPG
Coefficient
0.0005
-0.3286
0.0001
0.1600
0.0099
0.1451
-3.7375

Change on
Odds Ratio
1.0005
0.7199
1.0001
1.1735
1.0100
1.1562
0.0238

The marginal coefficients of all fuels are all about
1%, this means that monthly cost is quite significant in
households’ decisions on fuel choice. This study found
monthly cost to be important in determining choice of
main fuel. This finding was in line with both Osiolo
(2009) and Kippra (2010) findings though the coefficient value was lower in this study thus less important
compared to the previous studies.

hold selects electricity, LPG and kerosene over firewood. Thus, household income was important in determining whether a household would select a clean
source of fuel as its main fuel type. Osiolo (2009) did
not use income but instead chose household expenditure on fuel and as expenditure increased, so did the
likelihood that a household will select a clean source of
fuel as its main fuel type.

These coefficients are slightly lower than 1% but
are all negative except for firewood. This means that
household size is a significant factor in determining
household fuel choice. The two previous studies Osiolo
(2009) and Kippra (2010) found households with numerous members likely to choose firewood and charcoal while those with fewer members chose LPG and
electricity. This study’s findings are similar to the previous studies thus larger households are more likely to
select unclean fuels as their main fuel choice.

The marginal coefficients of all fuels are above 1%
and all are positive, this means that education is more
significant in households’ decision on the fuel choice
than the other factors (Thomi & Naftaly, 2021). This
study revealed increase in the education in years of the
household head led to an increase in probability of
choosing LPG and electricity over charcoal but led to
a decrease in probability of choosing kerosene and firewood over charcoal. Waweru (2021) found household
heads with more years of education or those who had
completed university were more likely to select LPG
and electricity (clean fuels) over firewood (unclean
fuel).

The marginal coefficients of all fuels are all about
1% and all are positive, this means that monthly cost is
quite significant in households’ decisions on fuel
choice. This study found that increase in the household
income led to an increase in probability of choosing
LPG and electricity over charcoal and a decrease in
probability of choosing kerosene and firewood over
charcoal. Kippra (2010) found that an increase in income led to an increase in the probability that a house-

The marginal coefficients of all fuels are all above
1% and for kerosene, LPG and residues and about 1%
for electricity and firewood are positive, this means
that this variable is quite significant in households’ decisions on fuel choice. It is the second most significant
after years of education of the household head. This

study revealed an older household head was more likely to choose LPG and kerosene over charcoal but less
likely to choose electricity and firewood over charcoal.
Osiolo (2009) did not consider age in the regression but
Kippra (2010) found older household head to be more
likely to choose electricity over kerosene firewood or
charcoal.
The marginal coefficients of all fuels are all above
1%, for all the fuels this is a significant factor in determining household fuel choice ranking just after age of
the household head. This study found a male household head was more likely to choose electricity, LPG or
kerosene over charcoal and less likely to choose firewood over charcoal. Osiolo (2009) found that gender
was not an important determining factor while Kippra
(2010) found that a male head is likely to choose only
electricity over other fuels.

The factors most significant in determining household fuel choice include years of education of the
household head and number of members of the household. These increased the probability of choosing electricity, LPG and kerosene over charcoal. Other factors
include income and monthly cost. As these increased,
the probability that a household chose electricity, LPG
and kerosene over charcoal decreased the probability
that a household will choose firewood over charcoal.

A male household head was more likely to choose electricity, LPG and kerosene over charcoal and less likely
to choose firewood over charcoal.
Due to the fact that some households still used
firewood as their main choice of fuel, it would be advisable to encourage use of more efficient wood stoves.
Education on the availability and benefits of these
stoves will go a long way in ensuring that these stoves
are utilized effectively. Effective use will result in a decreased demand for firewood. This will minimize the
environmental impacts of firewood use. It will also ensure households suffer less from indoor air pollution
since the burning of the firewood will be more efficient
and thus produce less smoke.
The probability of clean fuel use was still about 20
percent lower than unclean fuel use. It is recommended that the county and national government educate
the population on the harmful effects of the unclean
fuels and also make adequate plans to ensure these
clean forms are affordable and available in all areas.
Also, payment plans that ensure the upfront cost of
appliances like gas cookers and electric cookers is reduced will assist the population in utilizing more of
clean forms of energy.

Further research may focus on the effect of household fuel energy choice on environment and health of
household.
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Abstract

The issue of the relationship between financial literacy and entrepreneurship is still not a fully
explored research area. On the one hand, there are common views that financial literacy and
education in finance are necessary in every individual's life, and that an insufficient level of financial literacy may result in erroneous economic decisions. On the other hand, research on the
impact of narrowly defined financial literacy on business start-up decisions is still rare. As a result, there are no clear indications regarding the need for education in the area of finance in order to stimulate entrepreneurial decisions, including the survival of launched economic undertakings. This article deals with the relationship between financial literacy and chosen entrepreneurial aspects such as 1) Phases of Entrepreneurial Activity; 2) Entrepreneurial potential; 3) Motivation; 4) Involvement in the technology sector; and 5) Business exit reasons. All of the above
aspects are embedded in the context of financial literacy. The article sheds light on the relationship between financial literacy and entrepreneurship and creates a background for further
attempts to deepen understanding of this issue.
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The issue of entrepreneurship is multifaceted and,
therefore, complex. Entrepreneurship is a character
trait (Schumpeter, 1934; Kirzner, 1973), the ability to
solve complex problems (Boyles, 2012; Baggen et al.,
2015), and the ability to lead (Colbert, 2003; Antonakis
& Autio, 2007), as well as activities aimed at creating
new business entities (Fritsch & Schmude, 2007; Estrin
et al., 2011; Iftikhar et al., 2020). Looking at entrepreneurship through the prism of the last aspect allows us
to combine all the characteristics presented above.
Hence, the approach in which entrepreneurship is described by the creation of new business entities is
a relatively frequent topic of scientific research. At the
same time, the cross-section of research in this area is
vast and includes, among others, the dynamics of creating new economic entities and their determinants
(Sutaria & Hicks, 2004; Mella, 2006), regional determinants of entrepreneurship (Fritsch, 1992; Davidsson et
al., 1994; Armington & Acs, 2002; Karahasan, 2015),
the influence of institutions on the creation of new
companies (Estrin et al., 2013; Marks-Bielska et al.,
2021), the relationship between entrepreneurship and
social capital (De Clercq & Arenius, 2006; Klyver et al.,
2008) and human capital (Davidsson & Honig, 2003;
Morales & Roig, 2005), instrumentalisation of entrepreneurship support by local governments (Flieger, 2013;
Katimertzopoulos & Vlados, 2017; Skica & Rodzinka,
2021) and others. Although the presented classification
is not exhaustive, it is impossible not to notice that the
multitude of research approaches and the diverse nature of the factors used to explain entrepreneurship is
a function of the lack of a single, consistent and universal definition describing entrepreneurship and thus also
its determinants (Kobia & Sikalieh, 2010). Existing studies confirm this thesis, directly suggesting that the factors determining entrepreneurship are multiple and
cover a broad spectrum of explanations (Levie et al.,
2014).
The analysis of the literature shows that when
dealing with the determinants of the creation of new
business entities, factors that are beyond the influence
of the entrepreneur (e.g. regulatory environment, institutional factors) and factors reflecting individual predispositions, knowledge, competencies and character
traits should be treated separately (Armington & Acs,
2002; Skica, 2020). This position is logically and fully
substantiated (Cunnighan & Lischeron, 1991; Cuervo,
2005). As a result, individual and environmental determinants of entrepreneurship are considered separate-

ly research studies explaining the dynamics of new registrations usually focus on one of these groups or selected individual variables (Grilo & Thurik, 2004).
Bearing in mind the above, in this article, the centre of gravity will focus on one of the features of human capital, namely financial literacy and its impact on
entrepreneurship. If such studies are already conducted, they usually refer to individual factors expressing
the entrepreneur's perspective and include the local
dimension (Timmons & Spinelli, 2007), and omit the
aspect of the relationship between financial literacy
and setting up a business in a regional and national
perspective (Ćumurović & Hyll, 2019). Thus, to fill this
gap, our inquiry is focused on a national level, exploring
the relationships between financial literacy and aggregated national-level entrepreneurship outcomes.
The identified research gap is particularly cognitively significant for at least two reasons. The first concerns
the possibility of answering the question about the
relationship between financial literacy and entrepreneurial activity considered not individually but from
a regional or supra-regional perspective. Such an approach will allow us to capture the relationship between the studied variables in space, making it possible
to indicate patterns of the studied dependence identified in the system of regions or countries.

Financial literacy, also referred to as financial intelligence, is part of human mental intelligence and is related to finding solutions to financial problems
(Kiyosaki, 2008). On the one hand, it is the ability to
make informed judgments and make effective decisions
about the use and management of money (Gavigan,
2010; Klapper et al., 2015). It determines the degree to
which a given person understands key financial terms
and has the ability to manage finances, expressed in
making the right short-term financial decisions and
correct long-term financial planning (Remund, 2010). In
one of its operationalisations (OECD/INFE, 2020), financial literacy is divided into three constructs: financial
knowledge, financial behaviour and financial attitude.
The information system (including knowledge) and the
system of human behaviour (based on its use) remain
in close interaction (Gouws & Shuttleworth, 2009).
Financial literacy is identified with the trait of human capital and acquiring it itself as an investment
(Delavande et al., 2008). It includes not only information but also the ability to use it correctly (Lusardi

& Mitchell, 2014). However, the literature shows no
single standardised measure of financial literacy (Cole
& Fernando, 2008). Nevertheless, its business aspect
includes the ability to use information in making business decisions (McDaniel et al., 2002; Wise, 2013) and
understanding and interpreting financial documents
(Xiao & Porto, 2017). This understanding of financial
literacy gains importance due to the complexity of financial markets, the development of new financial
products and services (Al-Tamimi & Kalli, 2009), the
financialisation of the economy (Kedrosky & Stangler,
2011), as well as the assessment of investment projects
that remain strictly in connection with the decision to
start a business. Although financial literacy plays a role
in the decision-making process of starting a business (Li
& Qian, 2020), analyses dedicated to explaining this
issue are much rarer than studies of financial literacy in
the context of households (Ćumurović & Hyll, 2019).
The studies on the relationship between financial
literacy and entrepreneurship concern many, often
complementary, areas. These include entrepreneurial
potential, phases of entrepreneurial activity, and motivation for starting a business. Relations of financial literacy and new business entry in the technology sector
and business exit are also important in this regard.
The potential of entrepreneurship should be identified, among other aspects, with human capital represented by knowledge and skills (Becker, 1964). Research proves that better-educated people have
a greater potential for pre-entrepreneurship (Kim et al.,
2006). At the same time, human capital (understood as
knowledge) is also shaped outside the formal education
system, which makes capturing the links between human capital and entrepreneurial potential a complex
task (Unger et al., 2011). According to Šubic et al.
(2019), financial literacy determines entrepreneurial
potential. In turn, Betancourt (2021) indicate that lower financial literacy drives the reduction in entrepreneurial potential. Lack of individual financial literacy
affects negatively potential entrepreneurs (Atkinson,
2017). Interestingly, financial literacy as a human capital resource takes different patterns depending on gender. Lusardi et al. (2010) and Bucher-Koenen et al.
(2012) show that men have greater financial knowledge
than women (regardless of whether the analysis covers
younger or older people). Studies by Oggero et al.
(2020) proved that understanding finances only increases the likelihood of being an entrepreneur for
men. Thus, financial literacy as an element of entrepreneurial capital is subject to differentiation due to its
level and other less apparent factors (Czyżewska
& Mroczek, 2020).

Research shows the positive impact of financial
knowledge on entrepreneurial intentions (Bilal et al.,
2020; Tekin & Asar, 2021), especially among students
(Aldi et al., 2019; Hasan et al., 2020; Ahmad et al.,
2021). However, it should be noted that these trends
are conditioned by the chosen field of study and specialisation (Palimąka, 2020). Thus, it cannot be said that
the financial literacy shaped by study programs in various fields will influence entrepreneurial decisions in the
same way (Palimąka & Rodzinka, 2018). For this reason,
the results of some studies showing that financial literacy is not a decisive factor in creating a new economic
entity are fully understandable (Ergun et al., 2018; Nurbaeti et al., 2019). However, this does not change the
fact that financial literacy contributes to building general entrepreneurial skills and can therefore be seen as
a moderator of increased entrepreneurial activity
(Oseifuah, 2010). The research concludes that
knowledge of finance increases entrepreneurial skills
(Suparno & Saptono, 2018). People with a higher level
of financial literacy are more likely to engage in entrepreneurship (Ćumurović & Hyll, 2019; Li & Qian, 2020).
While Herdina et al. (2022) and Fatoki (2014) show that
financial skills have a significant impact on the entrepreneurial intentions of learners, Khairul et al. (2015),
Powell (2015) and Phillips et al. (2016) prove that financial literacy positively affects the entrepreneurial intentions of graduates and Kabo (2021) confirms that financial literacy stimulates the business entry of older people as well.
There is a relationship between financial literacy
and conducted entrepreneurial activity (Yin et al., 2015;
Barba-Sánchez & Atienza-Sahuquillo, 2018), as well as
its specific areas, for example, Internet entrepreneurship (Bayrakdaroğlu & Bayrakdaroğlu, 2017), and entrepreneurship in the creative sector (Abad-Segura & González-Zamar, 2019). On the other hand, digital financial
competencies influence decisions about owning a company, business innovativeness, and obtained financial
results (Luo et al., 2021). The competencies mentioned
are essential components of financial opportunities
and, therefore, impact business activities. This observation is confirmed by international research dedicated to
the relationship between financial knowledge and entrepreneurship. It has shown that financial competencies express the internal ability to act in the best financial interest, which in turn has a lot to do with the decision-making process of entrepreneurs (Perotti et al.,
2013).
Financial literacy helps in making decisions and
starting a business. However, motivation is equally im-

portant in entrepreneurial decisions (Carroll & Mosakowski, 1987). All human activities, including entrepreneurship, result from both motivational and cognitive
factors such as skills (Locke, 2000). The motivational
factors influencing the decisions to start entrepreneurial activity include, among other things, the need for
achievement (Johnson, 1990; Collins et al., 2000), risktaking (Liles, 1974; Venkataraman, 1997), tolerance for
ambiguity (Miller & Drodge, 1986; Sexton & Bowman,
1986), locus of control (Shapero, 1977; Begley, 1995),
self-efficacy (Bandura, 1997; Baum, 1994) as well as
goal setting (Baum et al., 2001). However, some studies
show that people differ in their willingness and ability
to engage in the entrepreneurial process due to nonmotivating individual differences. People's willingness
to take advantage of entrepreneurial opportunities
depends on opportunity cost (Amit et al., 1995), financial capital resources (Evans & Leighton, 1989), social
ties with investors (Aldrich & Zimmer, 1986) as well as
their professional experience (Carroll & Mosakowski,
1987; Cooper et al., 1989).
Research highlights the link between entrepreneurship and technology. Entrepreneurship drives innovation and technical change (Croitoru, 2012). The literature uses the term technology entrepreneurship
(Nathani & Dwivedi, 2019; Kilintzis et al., 2022), as
well as technology-based entrepreneurship (Thomas,
2013), yet the relationship between narrowly defined
financial literacy and technology entrepreneurship is
not well recognised (Singhry & Abd Rahman, 2016).
According to Evers et al. (2020), entrepreneurs must
have the financial literacy to turn their visions into
technology entrepreneurship. Indirectly, dependence
on the line: financial literacy - technology entrepreneurship is indicated by Amerhanova & Seliverstova
(2017). The direct relationship between financial literacy and technology entrepreneurship was proved by
Singhry & Abd Rahman (2016).
Just as financial literacy has a positive effect on
entrepreneurial persistence (Al Issa et al., 2019; Burchi
et al., 2021), a lack of sufficient financial knowledge in
the decision-making process (Wong & Aspinwall, 2004)
is a relatively common cause of business failure (Bosma
& Harding, 2006; Kotzè & Smit, 2008), especially in the
SME sector (Joo & Grable, 2000; Hodges & Kent, 2006;
Ali et al., 2018). Just as financial skills influence the creation of new companies (Kim, 2001) and their financial
results (Oseifuah, 2010), the literature proves that
a lack of financial management knowledge can result in
the failure of business projects (Simcock, 2007). Meanwhile, research shows that entrepreneurs (especially in

the SME sector) are characterised by a low level of financial knowledge, which corresponds to the findings
on the causes of bankruptcies (Nunoo & Francis, 2012;
Plakalović, 2015). This problem is particularly visible in
developing countries (Eniola & Entebang, 2017) and
newly created enterprises (Freiling & Laudien, 2013).
These problems can be overcome by educational
and training activities (Gavron, 1998), especially those
focused on financial issues. Research proves the positive impact of teaching even basic financial concepts on
the functioning of micro-entrepreneurs (Karlan & Valdivia, 2011). At the same time, they confirm the growing
role of financial literacy in influencing the company's
success. Although the level of financial literacy varies
depending on the size of the enterprise, companies
invariably require business and financial skills, including
knowledge in the field of financial management, conditioning both the decision to start a business (Burchi et
al., 2021), its survival and development (Barte, 2012),
as well as the results achieved by the company (Van
Rooij et al., 2011). Research also shows that as financial
literacy grows, so does the number of people who start
entrepreneurial initiatives (Ćumurović & Hyll, 2019),
taking advantage of the many opportunities that financial markets currently offer to finance business projects, even if they are just ideas (Rigolizzo & Amabile,
2015).
The conducted literature review proves several
significant gaps in knowledge about the relationship
between financial literacy (treated as a form of human
capital) and entrepreneurship. They will be the subject
of this article, appropriately expanding and supplementing the state of knowledge on the topic under
study. While there is an agreement in the literature
that financial literacy is positively related to entrepreneurial activity (Albastiki & Hamdan, 2019), there is still
no information about what type of entrepreneurship is
supported by financial literacy to the greatest extent.
The second area that needs to be examined concerns whether entrepreneurship of people characterised by a higher and lower level of financial literacy is
equally motivated by improving their own material
status (Smith & Beasley, 2011; Giacomin et al., 2011).
People with more financial knowledge usually have
a better financial situation. Thus, their motives for
starting a business may differ from people with less
capital or financial knowledge. In the case of the first
group, these may be motives such as autonomy
(independence), recognition, self-fulfilment, and disappointment with a full-time job (Feldman & Bolino,
2000; Carter et al., 2003; Wilson et al., 2004). In the

case of the second group, they set up their business
due to insufficient alternatives in the form of employment (Kautonen & Palmroos, 2010), or due to motivation for the improvement of their material status
(Hessels et al., 2008; Serviere, 2010). The presented
point of view corresponds to a model based on two
phases describing the relationship between human
capital (expressed as financial literacy) and entrepreneurship (Arshed et al., 2021). In the first phase, the
low level of human capital slows down the process of
creating business ideas, which increases the demand
for work. Involvement in business (usually unregistered) is dictated by necessity, not an opportunity (Joo,
1998). In the second phase, when the potential of human capital is properly developed, there is an increase
in involvement in entrepreneurial activities based on
opportunities, motivated by a high level of financial
knowledge. The growth of human capital reduces the
opportunity cost of starting the business. Therefore, we
observe a positive relationship between human capital
and entrepreneurship (Haans et al., 2016). The literature confirms this point of view (Acs, 2006; Desai et al.,
2012), examining two alternative types of entrepreneurship - necessity (push) and opportunity (pull) based entrepreneurship.

This study investigates relationships between financial literacy and different aspects of entrepreneurial
endeavour. Notably, we explore the relationships between financial literacy variables and variables representing phases of entrepreneurial activity, entrepreneurial potential, motivation, involvement in the technology sector, and business exit reasons. In line with
our focus on a country level, these phenomena are
studied at aggregated levels of the studied economies.
For this purpose, we utilise two sources of data: 1)
Global Entrepreneurship Monitor (GEM) data, specifically the Adult Population Survey (APS) Global National
Level Data. GEM APS data are collected annually in
each participating country using a harmonised questionnaire and addressing representative samples derived from adult working-age populations (18-64 years
old), with a minimum sample size of 2000 respondents
in each country). 2) OECD/INFE 2020 International Survey1 data on Adult Financial Literacy collected across 26
countries utilising the OECD/INFE toolkit from individuals aged 18+. In 2020, 125,787 individuals were interviewed (with a minimum sample size of 1000 respondents in each country).
Country inclusion in our analysis depended on data
availability in both surveys (Table 1).
…………………………………………………………………………………………………………………………………………………………………………….
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OECD (2020), OECD/INFE 2020 International Survey of Adult Financial Literacy
www.oecd.orgfinancialeducationlaunchoftheoecdinfeglobalfinancialli
teracysurveyreport.htm (Access 16 05 2022).

Country
Austria
Croatia
Germany
Hungary
Italy
North Macedonia
Poland
Portugal
Romania
Russia
Slovenia
Total

Table 1: Data availability and number of survey participants
OECD/INFE
GEM
Number of
Year of survey
Year of survey
participants
2020
1,418
2020
2020
1,079
2020
2020
1,003
2020
2020
1,001
2021
2020
2,036
2020
2020
1,076
2019
2020
1,000
2020
2020
1,480
2019
2020
1,060
2021
2020
83,478
2020
2020
1,019
2020
95,650
Source: Own elaboration by authors.

Number of
participants
4,538
2,000
3,001
2,014
2,000
2,000
8,000
2,013
1,618
2,000
1,566
30,750

The variables employed in our study reflected the
phenomena under investigation, i.e., the country-level
financial literacy and its components and the selected
aspects of entrepreneurship at the country level. This
study operationalises financial literacy according to the
OECD/INFE (2018) Toolkit. It is defined as "a combination of awareness, knowledge, skill, attitude and behaviour necessary to make sound financial decisions and
ultimately achieve individual financial wellbeing." Overall financial literacy score is obtained as the sum of financial knowledge, behaviour and attitudes scores.
Financial knowledge refers to the knowledge of basic
financial concepts focusing on responses to seven questions designed to test different aspects of knowledge
that are widely considered useful to individuals when
making financial decisions. Financial behaviour refers to
financial practices (through questions regarding saving
and planning, making considered purchases, and tracking cash flow) that improve the individual financial situation. Finally, financial attitudes influence decisions to
act and represent individuals' biases toward financial
activities through statements about money and planning for the future.
The variables representing entrepreneurial aspects
are operationalised through the GEM lens and can be
divided into certain thematic groups, namely: 1) Phases
of Entrepreneurial Activity; 2) Entrepreneurial potential; 3) Motivation; 4) Involvement in the technology
sector; and 5) Business exit reasons. The description of
investigated variables is provided in Annex 1.
Regarding the methods utilised in this study, in the
first phase of our analysis, we use Spearman's correlation analysis to investigate the statistical dependence
between financial literacy indicators and selected indicators representing entrepreneurial aspects using
Spearman coefficients.
In the second phase of our analysis, we implement
K-Means clustering to divide 11 countries into 3 clusters based on the variables representing the entrepreneurial aspects that have been found significantly correlated with the overall financial literacy. We then displayed the individual countries on scatter plots to examine how they are similar or different in selected entrepreneurial aspects and how this relates to financial
literacy. Finally, we conducted the nonparametric independent-samples Kruskal-Wallis test to examine the
significance of differences between the clusters in financial literacy. Our results are discussed in the context
of reviewed literature in the discussion section.

The overall results of Spearman's analysis are included in Annex 2 and 3. The variables that have been
found significantly correlated with overall financial literacy score or the individual components of this composite indicator are shown in Annex 4.
Financial knowledge, representing the average
obtained knowledge score across all individuals surveyed in a country, is significantly positively correlated
with Total early-stage entrepreneurial activity within
the technology sector. The results also show a negative
correlation with the business discontinuance because
of problems getting finance. Furthermore, it seems to
be significantly negatively correlated with the earlystage entrepreneurial activity driven by necessity (the
prevailing motive of earning a living because jobs are
scarce) and established entrepreneurial activities driven by motives of building great wealth, continuing
a family tradition, or earning a living.
According to our analysis, financial behaviour, representing individuals’ actions related to their finances,
is not significantly correlated with the studied entrepreneurial aspects, although it is an important component of financial literacy according to theory and the
OECD/INFE definition.2
Financial attitude stands for the ability to act financially prudently and influence an individual's decision
on whether to act. Financial attitude is significantly
negatively correlated with business discontinuation,
high job expectations within established businesses
and early-stage entrepreneurial activities driven by the
motive to build great wealth or a very high income.
Financial literacy is a composite indicator representing the ability to make sound financial decisions.
The results show that it is significantly positively correlated with the proportion of Total early-stage entrepreneurial activity within the technology sector and negatively correlated with business discontinuance due to
problems getting finance. Furthermore, it is significantly negatively correlated with early-stage entrepreneurial motives to build great wealth or a very high income
and earn a living because jobs are scarce (i.e., necessity
driven entrepreneurship).
In the next stage of our analysis, three clusters
were formed using Agglomerative Hierarchical Clustering (Table 2) based on the variables that represent entrepreneurial aspects significantly correlated with financial literacy (see above).
…………………………………………………………………………………………………………………………………………………………………………….
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Financial literacy is a combination of awareness, knowledge, skill,
attitude, and behaviour necessary to make sound financial decisions.

Cluster
Cluster 1
Cluster 2
Cluster 3

Table 2: Investigated countries grouped into clusters
Cluster member
Austria, Germany, Hungary, Poland, Portugal, Slovenia
Croatia, North Macedonia, Romania, Russia
Italy
Source: Own elaboration by authors.

The resulting average values of variables used for
clustering are presented in Table 3, which clearly illustrates patterns exhibited by the constructed clusters.
For example, countries in Cluster 1 reported a lower
share of problems getting finance among reasons for
business discontinuation, together with a lower occurrence of a desire to build great wealth as well as
a necessity (i.e., need to earn a living because jobs

Cluster 1
Cluster 2
Cluster 3

TEA_20tec
6.6
6.9
0.0

were scarce) among the motives behind the earlystage entrepreneurial activities. Further, Cluster
3 (comprising from only one country – Italy) is characterised by a lack of technology-oriented early-stage
entrepreneurial activity and an even higher prevalence
of motivation to build great wealth and necessitydriven activities among early-stage entrepreneurs.

Table 3: Patterns of constructed clusters
Cluster centres
EX20_RS3
TEA20MOT2
TEA20MOT4
5.5
42.4
58.3
14.1
58.6
74.9
14.0
95.3
82.2
Source: Own elaboration by authors.

Also, looking at the mean value of the financial
literacy indicator across the clusters, we can see a
pattern of increasing financial literacy from Cluster 3 to
Cluster 1. This is in line with our findings from the correlation analysis that indicated a negative correlation
between financial literacy and business discontinuance
due to problems getting finance, necessity-driven earlystage entrepreneurship, and motivation to create great
wealth through engaging in business. Also, in the case
of the constructed clusters, the countries classified in
Cluster 1 (i.e., Austria, Germany, Hungary, Poland, Portugal, and Slovenia) reported, on average, the highest
financial literacy scores and lowest occurrence of the
above-mentioned entrepreneurial aspects. Furthermore, in the next step of our analysis (i.e., the independent samples Kruskal-Wallis test), we confirmed
that countries classified in Cluster 1 demonstrate significantly higher financial literacy scores compared to
countries in Clusters 2 and 3. This further supports our
thesis on the link between financial literacy and qualitative aspects of country-level entrepreneurial activity.

Financial literacy
(mean)
13.58
11.95
11.10

The coherence of the clusters is further demonstrated when exploring the countries' financial literacy
scores compared to the values of the significantly correlated entrepreneurial aspects variables (see Diagrams
1 to 4 below). To better illustrate the patterns, we have
created the visualisations of these relationships while
also visualising the cluster memberships.
Diagram 1 illustrates the relationship between the
financial literacy score and the proportion of earlystage entrepreneurial activity involved in the technology sector. Countries classified in Cluster 1 tend to be
located in the upper-right quadrant, meaning aboveaverage financial literacy and above-average technology-oriented early-stage entrepreneurship. Cluster 2
countries show below-average financial literacy scores,
yet their technology-oriented TEA is quite diverse, with
Croatia outperforming the other cluster members.
Cluster 3 (Italy) is a clear outlier in this pattern due to
low reported technology-oriented TEA. Nevertheless,
the trend line clearly shows that as financial literacy
increases, so does early-stage entrepreneurship in the
technology sector.

Diagram 1: Representation of financial literacy and TEA in the technology sector (scores for investigated countries)

Source: Own elaboration of authors.
Diagram 2 visualises the relationship between the
financial literacy scores and the share of problems
getting finance as a reason for closure among those
entrepreneurs who recently discontinued a business. In
this case, countries grouped in Cluster 1 are located
towards the upper-left quadrant, suggesting that their
(in most cases) above-average country-level financial
literacy scores go hand-in-hand with a low proportion
of business exits due to problems in obtaining finance.
In the case of Cluster 2, with the countries exhibiting

below the average financial literacy scores, we can observe a higher share of business closures due to problems getting finance, with North Macedonia being an
outlier with a rather high share of this particular reason
for business closure. The trend line in Diagram 2 also
shows this trend. Thus, countries that exhibit higher
levels of aggregate financial literacy exhibit lower rates
of business discontinuation due to financing problems
and vice versa.

Diagram 2: Representation of financial literacy and business discontinuance due to problems getting finance
(scores for investigated countries)

Source: Own elaboration of authors.

Diagram 3 displays the relationships between
country-level financial literacy scores and the prevalence of motivation to build great wealth among early-

stage entrepreneurs. There is a very consistent pattern
visible in Diagram 3.

Diagram 3: Representation of financial literacy and TEA motivated by building wealth (scores for investigated
countries)

Source: Own elaboration of authors.
As indicated above, countries classified in Cluster 1
tend to report a lower proportion of great wealthbuilding motives and above-average financial literacy
(thus located in the upper-left part of the diagram).
Cluster 2 countries are located merely towards the lower-right part of the chart, indicating an increasing prev-

alence of a wealth-building motive hand in hand with
lower levels of financial literacy, and Cluster 3 (Italy) is
consistent with this pattern. The trend line in Diagram
3 only confirms this pattern and further highlights
a rather steep trend of increasing motivation to build
great wealth with declining financial literacy.

Diagram 4: Representation of financial literacy and TEA motivated by necessity (scores for investigated countries)

Source: Own elaboration of authors.

Finally, Diagram 4 visualises the relationship between financial literacy and the prevalence of necessity
-driven early-stage entrepreneurship across the analysed countries. Our findings also suggest a rather consistent pattern related to this motivational category.
Cluster 1 countries with above-average financial literacy scores tend to report a lower proportion of necessity
-driven early-stage business activities. In comparison,
Cluster 2 countries, followed by Cluster 3 (Italy), indicate that decreasing financial literacy is accompanied
by an increasing share of early-stage entrepreneurship
out of necessity which is visible also on the trend line.

The consequences of financial literacy are underexplored in entrepreneurship (Graña-Alvarez et al., 2022).
Its positive impact has been explored mainly on an individual level in personal finance (Lusardi & Michell,
2014). A positive impact has been found on a firm-level
in organisational capabilities and (financial and nonfinancial) performance (Graña-Alvarez et al., 2022).
Furthermore, most research on financial literacy has
been done in developing countries (Hung et al., 2009).
Thus, our approach in this study focuses on European
countries applying a country-level perspective using
aggregated indicators of existing robust surveys for
financial literacy, its components, and indicators of
entrepreneurial aspects operationalised through OECD/
INFE and GEM.
We will discuss our results through the thematic
groups investigated.
Phases of Entrepreneurial Activity. Our results showed
no significant correlation between financial literacy and
different phases of entrepreneurial activity, so we
agree with Ergun et al. (2018) and Nurbaeti et al.
(2019) that financial literacy is not a decisive factor in
the creation of new economic entities. However, we
found that a component of financial literacy, namely
financial attitudes, is significantly negatively correlated
with business discontinuation as the last phase of entrepreneurial activity. Financial attitudes relate to individuals’ biases (e.g., risk aversion) toward financial activities. From the previous research, we know that higher financial literacy decreases the individuals' risk aversion and develops a capacity to cope with uncertainty
(Hsiao & Tsai, 2018; Huston, 2010) which is perhaps
reflected in the ability of entrepreneurs to stay active
and not discontinue their business activities. This finding is in line with Meoli et al. (2022), who suggested

a positive correlation between the level of financial
literacy and the survival of SMEs.
Entrepreneurial Potential. Our results suggest that
entrepreneurial potential examined through perceived
suitable opportunities for entrepreneurship, confidence in one's abilities, fear of failure, and subjective
perceptions of the difficulty of starting a business are
not significantly correlated with financial literacy. Thus,
these findings do not confirm the results of previous
research that suggest higher financial literacy leads to
exploiting opportunities of financial markets to finance
business projects (Rigolizzo & Amabile, 2015), selfconfidence plays an important role in the perception of
a level of financial literacy (Bucher- Koenen et al.,
2017), high level of financial literacy leading to increased awareness of the potential risks hence lowering a level of fear of failure and perceived difficulty of
starting a business (Buchdadi et al., 2020).
Motivation. Spearman's correlation analysis showed
a significant negative correlation between financial
literacy and different phases of entrepreneurial activity,
so we agree with Ergun et al. (2018) and Nurbaeti et al.
(2019) that financial literacy is not a decisive factor in
the creation of new economic entities. However, we
found that a component of financial literacy, namely
financial attitudes, is significantly negatively correlated
with business discontinuation as the last phase of entrepreneurial activity. Financial attitudes relate to individuals' biases (e.g., risk aversion) toward financial activities. From the previous research, we know that higher financial literacy decreases the individuals' risk aversion and develops a capacity to cope with uncertainty
(Hsiao & Tsai, 2018; Huston, 2010) which is perhaps
reflected in the ability of entrepreneurs to stay active
and not discontinue their business activities. This finding is in line with Meoli et al. (2022), who suggested
a positive correlation between the level of financial
literacy and the survival of SMEs.
Entrepreneurial Potential. Our results suggest that
entrepreneurial potential examined through perceived
suitable opportunities for entrepreneurship, confidence in one's abilities, fear of failure, and subjective
perceptions of the difficulty of starting a business are
not significantly correlated with financial literacy. Thus,
these findings do not confirm the results of previous
research that suggest higher financial literacy leads to
exploiting opportunities of financial markets to finance
business projects (Rigolizzo & Amabile, 2015), selfconfidence plays an important role in the perception of

a level of financial literacy (Bucher- Koenen et al.,
2017), high level of financial literacy leading to increased awareness of the potential risks hence lowering a level of fear of failure and perceived difficulty of
starting a business (Buchdadi et al., 2020).
Motivation. Spearman's correlation analysis
showed a significant negative correlation between financial literacy and the motives for starting a business,
namely, to build great wealth or high income, and
starting a business out of necessity. We know that financial literacy affects individuals' investment decisions
from the literature, while a positive correlation was
previously found between financial literacy and individual wealth (Van Rooij et al., 2012; Jappelli & Padula,
2013). From our results, we can deduce that more financially literate individuals engage less in early-stage
entrepreneurial activity out of necessity as they can
develop more sophisticated financial planning (Lusardi
& Mitchell, 2011). Hence, they are not reliant on business engagement but can increasingly rely on other
investment projects or employment opportunities. An
interesting finding is a significant negative correlation
between financial literacy and engaging in entrepreneurship to build great wealth. A high level of financial
literacy leads to increased awareness of the potential
risks that ventures face (Buchdadi et al., 2020), which
might discourage individuals from entrepreneurial engagement.
Involvement in the technology sector. Our analysis
found a significant positive correlation between financial literacy and early-stage entrepreneurial activity in
the technology sector. The technology sector can be
characterised by a higher dynamism of change, innovation, and capital intensity. This finding is in line with
previous research claiming that managers with higher
financial literacy have confidence in efficiently managing human and business resources (Egbo et al., 2020),
financial literacy improves skills related to calculating,

managing, and mitigating risks associated with entrepreneurship (Wongso et al., 2020, Burchi et al. 2021),
financial literacy encompasses an understanding of
liquidity needs and causes of volatility which is fundamental for engaging in innovative activities (Illmeyer et
al., 2017) as well as managers with higher financial literacy can convince stakeholders to finance and invest
in their activities (Lema et al. 2021, Tian et al., 2020).
Based on the above, we can conclude that financial
literacy indirectly affects the ability of entrepreneurs to
engage in activities within the technology sector.
Business exit reasons. Another potentially interesting result is the significant negative correlation between financial literacy and business discontinuation
due to financing problems. The existing research suggests that managers with higher financial literacy are
less likely to use informal financial resources (family
resources, internal finances, financial bootstrapping,
and high-cost short term resources) (Nitani et al.,
2020). Also, managers with high financial literacy have
increased access to debt and lower financing costs
(Koropp et al., 2013), resulting from their ability to convince lenders of their venture's viability, as suggested
by Koropp et al. (2013).
A limitation of our research is the availability of
data. We only considered countries that participated in
the OECD/INFE survey (2020) and the GEM survey
(2019-2021). A limitation is also the level of the analysis, which was conducted at the national level, where
the individual level or panel data would have provided
an additional perspective. Also, we have only used the
operationalisation of the OECD/INFE and GEM surveys,
and it could be interesting to consider other groups of
variables. However, to our knowledge, studies at the
national level are very rare; therefore, we believe our
research provides unique insights on financial literacy
in the context of entrepreneurship.
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Group of variables

Financial Literacy

Phases of
Entrepreneurial Activity

Entrepreneurial
Potential

Motivation

Annex 1: Description of investigated variables
Variable name
Description
The composite indicator represents the score and is a sum of the
3
Financial Literacy
three scores of financial knowledge, behaviour, and attitudes.
The score was computed as the number of correct responses to the
2
Knowledge
seven financial knowledge questions.
The score was computed as a count of the number of "financially
savvy" behaviours relating to budgeting, active saving, avoiding borBehaviour2
rowing to make ends meet, choosing products, keeping watch on
financial affairs, striving to achieve goals, making considered purchases, and paying bills on time.
The score was computed as the average response across three atti2
Attitude
tude questions.
Futsup20
% 18-64 pop: YES: Expects to start a new business in the next 3 years
% 18-64 pop: YES: Exited a business in past year, business did not
Disent20
continue
Exitct20
% 18-64 pop: YES: Exited a business in past year, business continued
% 18-64 pop: START-UP/NASCENT (SU): active past year, (part) ownSuboan20
er, no wages yet
% 18-64 pop: BABY BUS OWNER (BB): owns-manages business with
Babybu20
income<3.5 years
% 18-64 pop: ESTABL BUS OWNER (EB): owns-manages business
Estbbu20
with income>3.5 years
% 18-64 pop: Entrepr active: either nascent (SU), baby (BB) or estabAnybus20
lished (EB)
TEA20
% 18-64 pop: Setting up firm or owner of young firm (SU or BB)
% 18-64 pop: YES: Good conditions to start business next 6 months
Opport20
in area I live
Suskil20
% 18-64 pop: YES: Has required knowledge/skills to start business
Frfail20
% 18-64 pop: YES: Fear of failure would prevent starting a business
EASYST20
In your country, it is easy to start a business, agree/disagree
TEA20MOT1
Early-stage entrepreneur motive: To make a difference in the world
Early-stage entrepreneur motive: To build great wealth or a very
TEA20MOT2
high income
TEA20MOT3
Early-stage entrepreneur motive: To continue a family tradition
Early-stage entrepreneur motive: To earn a living because jobs are
TEA20MOT4
scarce
Established business owner-manager motive: To make a difference
EB_20MOT1
in the world
Established business owner-manager motive: To build great wealth
EB_20MOT2
or a very high income
Established business owner-manager motive: To continue a family
EB_20MOT3
tradition
Established business owner-manager motive: To earn a living beEB_20MOT4
cause jobs are scarce

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
2

Financial literacy is a combination of awareness, knowledge, skill, attitude, and behaviour necessary to make sound financial decisions.

3

OECD, (2018). 2018 OECD/INFE Financial Literacy Measurement Toolkit http://www.oecd.org/financial/education/2018-INFE-FinLit-MeasurementToolkit.pdf (Access 16 05 2022).

Involvement in
Technology Sector

Business Exit Reasons

TEA20tec
EB_20tec
EX20_RS1
EX20_RS2
EX20_RS3
EX20_RS5
EX20_RS11

% within TEA: Active in technology sectors (high or medium)
% within EB: Active in technology sectors (high or medium)
% within EXIT: Exit reason is the opportunity to sell
% within EXIT: Exit reason is the business not profitable
% within EXIT: Exit reason is problems getting finance
% within EXIT: Exit reason is exit was planned in advance
% within EXIT: Exit reason is government/tax policy/bureaucracy
Source: Own elaboration of authors.

Annex 2: Results of Spearman analysis I
Futsup20
Disent20
Exitct20
Opport20
Suskil20
Frfail20
Suboan20 Babybu20
Futsup20
1.000
Disent20
0.210
1.000
Exitct20
0.839**
0.503
1.000
Opport20
0.168
-0.224
0.049
1.000
Suskil20
0.399
0.175
0.336
0.566
1.000
Frfail20
0.790**
0.273
0.713**
0.105
0.266
1.000
Suboan20
0.650*
0.182
0.552
-0.084
0.042
0.664*
1.000
Babybu20
0.545
0.189
0.483
-0.140
-0.035
0.559
0.608*
1.000
Estbbu20
-0.049
0.280
0.000
-0.126
0.140
-0.189
-0.049
0.252
Anybus20
0.343
0.552
0.378
0.007
0.357
0.259
0.503
0.615*
TEA20
0.685*
0.301
0.643*
-0.056
0.070
0.643*
0.888**
0.867**
TEA20tec
0.133
0.224
0.133
-0.629*
-0.147
0.231
0.357
-0.189
EB_20tec
-0.259
-0.287
-0.413
-0.399
-0.021
-0.245
0.021
-0.483
EX20_RS1
0.381
0.249
0.459
-0.203
0.139
0.228
0.260
-0.157
EX20_RS2
0.301
0.266
0.420
-0.336
-0.175
-0.007
0.427
0.643*
EX20_RS3
0.077
0.217
0.119
0.133
0.203
-0.028
-0.035
0.070
EX20_RS5
0.193
0.301
0.378
-0.403
-0.007
0.193
0.095
0.098
EX20_RS11
-0.092
-0.606*
-0.085
0.338
0.204
-0.225
-0.430
-0.204
TEA20MOT
0.329
-0.210
-0.028
-0.126
0.007
0.182
0.203
0.608*
TEA20MOT2
-0.140
0.070
0.091
0.287
0.126
-0.028
-0.545
-0.133
TEA20MOT3
0.601*
-0.189
0.427
0.336
0.462
0.252
0.056
0.147
TEA20MOT4
0.056
0.063
-0.049
0.294
0.280
0.091
-0.329
0.196
EB_20MOT1
0.385
-0.105
0.098
-0.301
-0.119
0.343
0.182
0.685*
EB_20MOT2
0.140
0.070
0.343
0.524
0.378
0.189
-0.245
0.098
EB_20MOT3
0.427
0.035
0.140
0.483
0.713**
0.406
-0.084
0.119
EB_20MOT4
0.182
0.105
0.084
0.098
0.035
0.231
-0.119
0.566
EASYST20
-0.538
-0.594*
-0.727**
0.273
0.035
-0.636*
-0.531
-0.755**
Fin. Literacy
-0.032
-0.110
-0.050
-0.507
-0.164
0.032
0.064
-0.174
Knowledge
-0.377
0.046
-0.215
-0.571
-0.406
-0.321
-0.106
-0.462
Behaviour
0.241
-0.077
0.155
-0.205
0.178
0.287
0.050
-0.064
Attitude
0.023
-0.671*
-0.317
-0.257
-0.120
-0.212
0.234
0.115
Note: * Correlation is significant at the 0.05; ** Correlation is significant at the 0.01 level.
Source: Own elaboration of authors.
Anybus20

1.000
0.671*
-0.049
-0.280
-0.025
0.608*
-0.056
0.088
-0.331
0.252
-0.364
-0.042
-0.070
0.231
-0.126
0.098
0.133
-0.434
-0.009
-0.159
0.055
0.000

Estbbu20

1.000
0.706*
0.105
-0.070
-0.161
-0.089
0.503
-0.441
0.238
0.077
0.154
-0.364
-0.133
-0.245
0.252
-0.315
-0.070
-0.028
0.042
0.452
0.275
0.442
0.193

1.000
0.042
-0.315
0.053
0.629*
0.091
0.070
-0.366
0.364
-0.301
0.126
-0.035
0.364
0.014
0.007
0.252
-0.741**
-0.137
-0.370
-0.073
0.120

TEA20

1.000
0.720**
0.452
-0.091
-0.357
0.403
-0.331
-0.231
-0.497
-0.273
-0.524
-0.077
-0.594*
-0.252
-0.524
-0.014
0.653*
0.688*
0.433
0.138

TEA20tec

1.000
0.132
-0.336
-0.259
0.091
-0.007
-0.154
-0.455
-0.259
-0.343
-0.203
-0.559
-0.147
-0.531
0.517
0.571
0.554
0.342
0.497

EB_20tec

1.000
0.135
0.192
0.169
-0.290
0.014
-0.228
0.513
-0.541
-0.021
-0.313
-0.061
-0.584*
-0.228
0.189
0.296
0.406
-0.188

EX20_RS1

1.000
0.070
0.319
-0.141
0.322
-0.357
0.098
-0.245
0.329
-0.161
-0.364
0.098
-0.510
0.032
0.011
-0.032
0.262
1.000
-0.179
-0.380
0.266
0.322
0.371
0.503
0.007
0.357
0.322
0.336
-0.371
-0.799**
-0.596*
-0.569
-0.363

1.000
0.116
-0.224
-0.259
-0.210
-0.151
0.053
-0.042
-0.084
-0.007
-0.214
0.549
0.433
0.523
0.134

Note: * Correlation is significant at the 0.05; ** Correlation is significant at the 0.01 level.
Source: Own elaboration of authors.

Futsup20
Disent20
Exitct20
Opport20
Suskil20
Frfail20
Suboan20
Babybu20
Estbbu20
Anybus20
TEA20
TEA20tec
EB_20tec
EX20_RS1
EX20_RS2
EX20_RS3
EX20_RS5
EX20_RS11
TEA20MOT
TEA20MOT2
TEA20MOT3
TEA20MOT4
EB_20MOT1
EB_20MOT2
EB_20MOT3
EB_20MOT4
EASYST20
Fin. Literacy
Knowledge
Behaviour
Attitude

Annex 3: Results of Spearman analysis II
EX20_RS2
EX20_RS3
EX20_RS5

1.000
-0.190
0.310
0.204
0.056
-0.113
0.416
0.042
0.000
0.465
0.249
0.007
0.276
0.381

1.000
-0.224
0.490
0.280
0.902**
-0.231
0.413
0.469
-0.273
-0.155
-0.466
0.096
0.354

1.000
0.182
0.594*
-0.189
0.839**
0.203
0.427
-0.154
-0.607*
-0.448
-0.510
-0.681*

1.000
0.126
0.350
0.224
0.490
0.063
-0.161
-0.205
-0.476
0.205
0.046

EX20_RS11 TEA20MOT1 TEA20MOT2 TEA20MOT3

Futsup20
Disent20
Exitct20
Opport20
Suskil20
Frfail20
Suboan20
Babybu20
Estbbu20
Anybus20
TEA20
TEA20tec
EB_20tec
EX20_RS1
EX20_RS2
EX20_RS3
EX20_RS5
EX20_RS11
TEA20MOT
TEA20MOT2
TEA20MOT3
TEA20MOT4
1.000
EB_20MOT1
0.245
1.000
EB_20MOT2
0.643*
-0.217
1.000
EB_20MOT3
0.671*
0.357
0.336
1.000
EB_20MOT4
0.881**
0.538
0.517
0.503
1.000
EASYST20
-0.168
-0.378
-0.259
-0.035
-0.413
Fin. Literacy
-0.676*
0.082
-0.584
-0.292
-0.516
Knowledge
-0.758**
-0.286
-0.635*
-0.635*
-0.709**
Behaviour
-0.460
0.319
-0.415
0.159
-0.346
Attitude
-0.280
0.308
-0.437
-0.110
-0.143
Note: * Correlation is significant at the 0.05; ** Correlation is significant at the 0.01 level.
Source: Own elaboration of authors.
1.000
0.301
0.353
0.173
0.432

1.000
0.830**
0.844**
0.476

Annex 3: Results of Spearman analysis III
TEA20MOT4 EB_20MOT1 EB_20MOT2 EB_20MOT3 EB_20MOT4 EASYST20
Fin. Literacy

1.000
0.499
0.240

Knowledge

1.000
0.341

Behaviour

1.000

Attitude

Annex 4: Significantly correlated variables of financial literacy and its components (Observations = 11)
Disent20
EB_20job
TEA20tec
EX20_RS3 TEA20MOT2 TEA20MOT4 EB_20MOT2
Disent20
1.000
EB_20job
0.476
1.000
TEA20tec
0.224
-0.077
1.000
EX20_RS3
0.217
0.329
-0.357
1.000
TEA20MOT2
0.070
0.594*
-0.497
0.322
1.000
TEA20MOT4
0.063
0.294
-0.524
0.503
0.594*
1.000
EB_20MOT2
0.070
0.476
-0.594*
0.357
0.839**
0.643*
1.000
EB_20MOT3
0.035
-0.035
-0.252
0.322
0.203
0.671*
0.336
EB_20MOT4
0.105
0.294
-0.524
0.336
0.427
0.881**
0.517
Fin. Literacy
-0.110
-0.466
0.653*
-0.799**
-0.607*
-0.676*
-0.584
Knowledge
0.046
-0.240
0.688*
-0.596*
-0.448
-0.758**
-0.635*
Behaviour
-0.077
-0.483
0.433
-0.569
-0.510
-0.460
-0.415
Attitude
-0.671*
-0.639*
0.138
-0.363
-0.681*
-0.280
-0.437
EB_20MOT3 EB_20MOT4 Fin. Literacy
Disent20
EB_20job
TEA20tec
EX20_RS3
TEA20MOT2
TEA20MOT4
EB_20MOT2
EB_20MOT3
EB_20MOT4
Fin. Literacy
Knowledge
Behaviour
Attitude

1.000
0.503
-0.292
-0.635*
0.159
-0.110

1.000
-0.516
-0.709**
-0.346
-0.143

1.000
0.830**
0.844**
0.476

Knowledge

1.000
0.499
0.240

Behaviour

1.000
0.341

Note: * Correlation is significant at the 0.05; ** Correlation is significant at the 0.01 level.
Source: Own elaboration by authors.
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Abstract

Scope of the article will cover analysis of special customs procedures and other facilitations that
can be used in MRO business. The two research questions that are answered in the paper are:
what customs procedures can be used, how they work and if those can reduce costs of MRO
operations significantly. There are two research methodological approaches used in this article:
qualitative and quantitative. Results show a great difference in savings between two variants, in
which one would present a very basic level of special customs procedures usage and a variant in
which all presented possibilities would be applied. Research results showed many possibilities
for changes in the customs strategy of a company interested in evolving it and generating savings from many facilitations due to usage of special customs procedures as well as a compact
explanation of how the application of a special procedures process looks. This article may be
interesting for both: scientists and specialists working in the field of customs as well as for the
companies working internationally with a lot of imported materials needed to perform work on
an engine or aircraft. The authors’ conclusion is that even small companies might learn a lot from
the analysis given in this article, due to the fact that the knowledge gathered here can give
a greater understanding of customs knowledge presented in this article, combined with
knowledge about other taxes will give an extraordinary advantage on the market for companies
in MRO, or a similar industry.
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The article will cover the topic of the role of customs procedures in reduction of maintenance, repair
and overhaul costs in the aviation industry. Maintenance means the overhaul, repair, required inspection
or modification of aircraft or the removal of a component from it or its installation on aircrafts. It does not
however include elementary work, servicing or any
work in the course of the production, manufacturing
and attesting of aircraft (Wilczewski, 2018, p. 8). It is
a very interesting matter because there is not much
literature about it or scientific research devoted to this
topic. The scope of the article will cover financial analysis of a few special procedures and different solutions
used to mitigate the cost of operation of such MRO
companies.
Researchers either from aviation or finance do not
cross their field of study, especially in the customs side
of the business. It might be because there is plenty of
law-oriented literature about customs itself, besides
just legislature (Rymarczyk, 2017; Laszuk et al., 2017;
Oktaba, 2019). However, the literature does not give
the knowledge and experience from day-to-day operations. This is something gained over time, after hours of
work, studying and getting opinions from other specialists or customsities. The usage of customs procedures
and other facilitations is a know-how that firms do not
really share (Garud, 1997). It is a strategy built over
years and specialists keep the knowledge to themselves, as it is a very valuable asset on the market. This
is the first reason for bringing this issue to light, so that
more people can find information on the matter to use
either at work or in businesses.
Some research works talk about the topic of smart
usage of customs procedures that allow us to improve
operations of firms but in the case of the aviation industry it requires a custom fit (Desiderio, 2019). Naturally, customs and settlement of VAT is important for
maintenance, repair and overhaul (MRO) companies
due to the fact that most suppliers of spare parts or
tooling are from outside of the EU3. Also, a company
has to be prepared to offer services for aircrafts or engines from third countries. If the company is not prepared for all of that, from the customs point of view, it
exposes itself to unnecessary costs4. That applies to all
European Union (EU) countries, because all of those
………………………………………………………………………………………………………………………………………………………………………….
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https://www.investopedia.com/ask/answers/050415/whatcompanies-are-major-players-airline-supply-business.asp (Accessed
08.12.2020).
4
https://kghcustoms.com/en/insight/special-customs-proceduresneed-become-standard-business-practice/ (Accessed 08.12.2020).

under the same customs union (Gormley, 2009). Certainly, regulations on the country level also have to be
considered, but basics are the same for all in the EU5.
Overall, the customs issue is important for all MRO
companies, because aside from the fact that it is necessary to operate, it can prevent unnecessary spending
on customs duties and VAT. One of many ways to mitigate needless spending is giving necessary attention to
customs issues, since not obeying the law can generate
even more costs6. Naturally, if the company wants to, it
can treat all goods under customs supervision the same
as released for free circulation. But then, the entity
would have to prepare for huge additional costs. That is
why special procedures were invented, to help companies in importing goods from outside of the EU to reduce costs of operation (Popa et al., 2015).
Another reason for choosing this topic is because
this case seems to be overlooked and not talked about
enough in comparison to how important of an issue
customs in the aviation industry are. The aim of the
article is to show how a smart application of customs
procedures could reduce the operating costs of the
company representing the MRO industry. There is no
special way of using the procedures themselves, because there is only one customs code mentioned before and everyone has to obey those rules. Smart usage
is more about knowing the possibilities and reaping
from those, that is why know-how is significant.
Scope of the article covers analysis of special customs procedures and other facilitations that can be
used in MRO business. The main objectives of the article are the following:
1) to analyze the costs in MRO business resulting from
operations on foreign aircrafts or parts of the aircrafts.
2) to analyse and identify materials used during MRO
and logistics.
3) to research and discuss whether companies can use
special customs procedures to mitigate costs of operation and of what size is the saved amount of
monetary resources.
4) based on the research analysis and results to provide
research based on simulation that will show the possibilities of limitation of costs connected to operation of MRO companies by application of special

…………………………………………………………………………………………………………………………………………………………………………..
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“The Union Customs Code (UCC) defines the legal framework for
customs rules and procedures in the EU customs territory, adapted
to modern trade models and communication tools.” https://
ec.europa.eu/taxation_customs/union-customs-code-uccintroduction_pl (Accessed 29.03.2022).
6
Act of September 10, 1999, Tax Offenses and Fiscal Violations
(Journal of Laws, No. 83, item 930).

customs procedures and other facilitations, which are
admission to trade, inward processing, admission to
trade after outward processing and airworthiness certificates.
The research is relevant and has novelty, because
in this work analyzing methods used in different industries are interesting, especially in the case of aviation.
Wilczewski (2018) presented how those possibilities could be used to lower costs of the company operations and proved it by performing simulations. This
author was focused on differences between Switzerland and the EU. It might seem that it has higher purpose than comparing the EU and Poland, because Switzerland is not a member of the EU. However, it is necessary to remember that law on a country level also
makes a difference even when in theory the standards
should be the same over the entire EU (Traversa
& Flamini, 2015). Sadly, this is not the case which can
be clearly seen on the example of art. 324 Commission
Implementing Regulation (EU) 2015/24477. This article
allows special cases of discharge of the inward processing IM/EX procedure. This article was supposed to
level competitive chances of aviation companies in actual simplification of customs formalities. Unfortunately, simplification of EU protocol was not followed by
national VAT law, which effects an impossibility of practical use of that article. The problem is connected to
Polish VAT law. Art. 324 paragraph 1 of Commission
Implementing Regulation, which states that “(…) for the
purposes of discharging the inward processing IM/EX
procedure, the following shall be regarded as reexport: (…) the delivery of aircraft8”. According to point
3 of the article:
“In the case of paragraph 1(c), the supervising customs office shall allow the inward processing IM/EX
procedure to be discharged once the goods placed under the procedure have been used for the first time for
the manufacture, repair including maintenance, modification or conversion of aircraft or parts thereof, on
condition that the records of the holder of the procedure are such as to make it possible to verify that the
procedure is being correctly applied and operated9.”
…………………………………………………………………………………………………………………………………………………………………………….
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Commission Implementing Regulation (EU) 2015/2447 of 24 November 2015 laying down detailed rules for implementing certain provisions of Regulation (EU) No 952/2013 of the European Parliament
and of the Council laying down the Union Customs Code OJ L 343
29.12.2015, p. 558.
8
Commission Implementing Regulation (EU) 2015/2447 of 24 November 2015.
9
Commission Implementing Regulation (EU) 2015/2447 of 24 November 2015.

Customs Office allows closure of the procedure, if
goods under this procedure will be used for the first
time. Following additional explanations from the European Commission, application of art. 324 means that
imported goods in the agreed time of its use, according
to customs regulations, is already found as in free circulation. Following that interpretation, there is a clear
legal fiction in which a piece of an aircraft is at the
same moment seen as exported and as good in free
circulation. As claimed by the Commission, “delivery of
aircraft/first use” moment can be recognized as the
moment of submitting a procedure settlement declaration. That would be the ending of the inward processing procedure and at the same moment a point in
which tax liability arises10.
Article 33, paragraph 1 and 2 of the VAT Act obligates taxpayers to calculate and report the tax in a customs declaration or wait for a decision on the amount
of tax from the Customs Office11. Settlement of procedure following art. 324 is done by settlement receipt
which has not been recognized in the VAT Act as a document suitable to calculate and report tax12. It must be
inferred that in this situation the only option is a decision provided by the Customs Office basis on art. 33
paragraph 3 of the VAT Act, which once again allows
the decision of the Customs Office, but only after submission of the ending settlement. In the given situation
the taxpayer is responsible for unintentional and faulty
delay in settlement of tax liabilities which generates
additional interest. What is more, the present situation
makes it impossible to settle VAT, the taxpayer is
forced to pay the whole amount of VAT and interest in
ten days from the day of receiving the decision from
the Customs Office13. In practice it means that what
was meant to be a facilitation is an obstacle in the cashless import VAT settlement. The entity is forced to bear
additional costs of VAT with interest that cannot be
settled. Aircraft parts are terribly expensive, no MRO
company would use this solution in the form that it has
today because it is completely unprofitable. In this context, the authors have no doubts that due to the VAT
Act, art. 324 is unusable, which significantly decreases
the competitive chances of Polish companies on the
international market.
…………………………………………………………………………………………………………………………………………………………………………….
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https://ec.europa.eu/taxation_customs/sites/taxation/files/
simplified_discharge_en.pdf (Accessed 28.03.2021).
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Act of March 11, 2004, on Tax on Goods and Services (Journal of
Laws No. 54, item 535).
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Commission Implementing Regulation (EU) 2015/2447 of 24 November 2015 laying down detailed rules for implementing certain
provisions of Regulation (EU) No 952/2013 of the European Parliament and of the Council laying down the Union Customs Code OJ
L 343 29.12.2015, p. 558.
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Act of March 11, 2004, on Tax on Goods and Services (Journal of
Laws No. 54, item 535).

Consideration of prior, relevant literature is essential for all research disciplines and all research projects
(Snyder, 2019). In the case of customs in MRO business, there is little to no literature focused specifically
on this issue of the aviation business. Wilczewski (2018)
paper performed a deep analysis of all possible procedures that might be used in a country that is outside of
the EU but at the same time is strongly connected to it
by many bilateral agreements. At the same time the
literature does not mention airworthiness certificates
and art. 324 of Commission Implementing Regulation
(Church, 2007, p. 15). Another problem is that the literature does not show the financial possibilities connected with usage of special customs procedures and other
facilitations which is cost limitation. This would be another place for improvements that can be filled by the
authors’ work.
A paper by Radžiukynаs (2007) is related to this
topic and expresses the purpose, economic rationale
and main features of customs procedures with an economic impact on the example of the Lithuanian market.
It analyses the application of these customs procedures
after Lithuania’s accession to the EU (Radžiukynаs,
2007). Although Lithuania’s legal status is not the same
as Poland’s, it could be compared on level of impact of
customs procedures on the business since the core
procedures within the EU are the same. Rymarczyk
(2017) focused on customs in MRO as a system of customs relief. EU regulations give a lot of possibilities to
entrepreneurs and three of them are using 0 customs
rate, tariff quota and tariff ceiling (Rymarczyk, 2017).
Due to one particular regulation, aviation parts used for
building or renovating whole aircrafts or parts of them
are released from customs duty to facilitate growth of
aviation related companies based in the European
Union14. At the same time Rymarczyk (2017) only explains the system of tariff relief and three options provided by the legislators. The authors are referencing the
Union Customs Code15 and explain the meaning behind
pages of legislature in a short and approachable way.
Procedures discussed are: transit, export, admission to
trade, inward processing, outward processing, temporary admission and a few more less relevant items for
the topic of customs in maintenance, repair and overhaul.
…………………………………………………………………………………………………………………………………………………………………………..
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Act of March 11, 2004, on Tax on Goods and Services (Journal of
Laws No. 54, item 535).
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The Union Customs Code (UCC) defines the legal framework for
customs rules and procedures in the EU customs territory, adapted
to modern trade models and communication tools. https://
ec.europa.eu/taxation_customs/union-customs-code-uccintroduction_pl (Accessed 29.03.2022).

Again, it is a very general knowledge, not concentrated on any kind of particular business and for sure
not for aviation. It presents options but it does not give
a custom fit to problems faced in MRO. Not to even
mention the financial aspect of the article, this will only
cover worked out know-how that is not presented in
this publication. In this case, the authors’ paper is going
to fill in another gap in the current state of knowledge
on custom fit solutions financial benefits.
To sum up, the authors did not find any other researches devoted to cost reduction in MRO business.
After the literature review, the conclusion is that the
topic of optimization of customs usage in businesses is
not a common subject in the world of customs. That is
because, despite the customs union in the EU, most of
the time local law is changing standards to the point
that only local authorities and specialists will be able to
cover it by personal experience.

Choice of research methodology should be careful
and based on many aspects. The basic ones are the
authors’ beliefs and interests. Although it cannot be
the main reason to choose some kind of method because it might turn out that this research will give no
sufficient results. That is why other important factors
are: aim of the research, epistemological concerns and
norms of practice of the researcher and other previous
work in this area.
There are two research approaches used in this
article. Since the beginning of the work is theoretical,
the research methodology was qualitative, “(…) that
helps to address questions that cannot be answered by
way of quantification.” Qualitative methodology is focused on various sources or information like a focus
group, interviews or observations (Ahmed et al., 2016).
Next, the research method was desk research. “Desk
research is not about collecting data. Instead, your role
as a user researcher carrying out desk research is to
review previous research findings to gain a broad understanding of the field” (Travis, 2016). This type of
research is a secondary type of research, and it requires usage of already existing data, that later is collected and summarized to conduct some overall conclusions. It includes materials from literature, articles,
databases and other research. However, desk research
has its downfalls. “Secondary research is much more
cost-effective than primary research, as it makes use of
already existing data, unlike primary research where

data is collected first-hand, by organizations or businesses nesses or they can employ a third party to collect data on their behalf16.” Desk research is rather simple if proper order is obeyed and from the start there is
a straight objective and plan. Following that, another
form of research can be added since it might enrich the
work and give even more credibility.
In the case of introduction and literature review,
desk research made it possible to create a wider perspective for the analysis and opportunity for investigation of whether customs have a big impact on operation of MRO companies. Similar to the case of criminology and criminal justice, qualitative research provides
“depth of understanding” much more that statistical
analysis (Tewksbury, 2009). That allowed us to understand how special customs procedures and other facilitations can improve the customs strategy of a company
That option of research methodology and research
method was very effective since it presented a background for further analysis in a simulated data base.
For the research results analysis, the methodology is
changed to a more suitable approach, since the result
will
have to be calculated. The first contrast is that the
……………………………………………………………………………………………………………………………………………………………………………
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https://www.questionpro.com/blog/secondary-research/
(Accessed 27.05.2021).

research methodology is changing from qualitative to
quantitative. “Quantitative research, however, involves
a systematic scientific investigation of quantitative phenomena and their relationships by employing mathematical models to test theories and hypotheses pertaining to the natural world” (Ahmed et al., 2016).
What is more, the research method changed from desk
research to simulation. “A simulation is a (…) model in
which experiments can be conducted, creating a higher
level of completeness than a normal experiment. Simulation models can assist in both complex and simple
experiments, and they can be used with almost any
social process17.” Simulation might be a solution when
the point is to show an impact of an outside factor on
sample data and the access to original data is impossible. But it does not make any difference whether the
data should be historical or random, it would not work
if the authors had to perform some kind of analysis
based on true data. However, in this research the point
is to show possibilities of savings, not the real historical
data from some company that is already applying such
solutions (Hill & Malone, 2004).
…………………………………………………………………………………………………………………………………………………………………………….
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https://methods.sagepub.com/video/what-is-simulation
(Accessed 29.05.2021).

Figure 1: Research process
Research
question

Conceptual
design:
abstraction

Simulation
in software

Verification

Validation

Analysis

Source: Own work based on https://www.slideshare.net/laurieloranta/simulation-in-social-sciences-lecture-6-inintroduction-to-computational-social-science (Accessed 29.05.2021).
The tool used in the research is a simulated data
base of 200 parts values needed for the repairs, from
the range $ 1,000.00 – $ 1,000,000.00. Based on mathematical processes, it will allow to gather results of the
research easily and analyze it quickly18. Such a way of
performing research is very popular in science.
“Scientists first understand the physical laws that govern the phenomenon. It is exactly what the authors are
performing on the simulated database prepared for
this paper. Phase 1 of creating the database was collection of the data that would be used later for calculations. Phase 2 focused on data organization in Excel
files. Actual calculations on a group of variables will be
Phase 3 and findings would become Phase 4 (Saunders,
2009).
…………………………………………………………………………………………………………………………………………………………………………….
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https://www.questionpro.com/blog/quantitative-research-vsqualitative-research/ (Accessed 05.01.2020).

Summed up values for both variants of calculations
will show a difference proving the authors’ research
goal. Data gathered by this type of research has high
validity and reliability, because the dataset is accurately
measured, and the calculations could be easily replicated by others19. In this way the authors will be able to
thoroughly analyze whether the assumptions made are
reflecting reality and it is really possible to save monetary resources by application of special customs procedures and other facilitations. Moreover, this type of
research shows immediate results and precise values
that might be saved, so it is not an imaginary thing that
may or may not happen due to actions taken. It shows
reliable data, possible values, that might be used as
a…………………………………………………………………………………………………………………………………………………………………………….
sample analysis for any company trying to find out
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https://www.questionpro.com/blog/quantitative-research-vsqualitative-research/ (Accessed 05.01.2020).

whether it is worth getting through the stages of planning and authorizations.
Simulation research definitely helped the authors
to perform trustworthy analysis that confirmed the
statement presented in the first two sections of the
paper and prove that customs issues can have a tremendous, positive or negative, impact on a firm’s finances and overall operation in business. What is
more, this type of research may be applicable in many
other fields and gives a lot of possibilities.

Overall, customs are a necessary thing in every
company that operates worldwide due to a lot of import and export, but for MRO businesses customs issues are more complicated than for the typical manufacturing company. When the needs of MRO are analyzed, we need to go through each step of operation.
First a whole airplane or only an engine, depending on
the company’s services, has to be imported to the MRO
facility. At this point there are two options: the plane /
engine is in free circulation and there are no formalities
connected with customs, or the plane/engine is under
customs control and is imported to the facility first with
the use of T1 document (Rymarczyk, 2017), that allows
us to move such goods20, then it is placed under the
inward processing procedure, that as stated in the first
section, allows us to carry out maintenance, repair or
other necessary operations (Rymarczyk, 2017).
If the company could not use the inward processing procedure, it would have to pay for customs
duties. Those values are huge, since the price of an
engine can vary from 12 to 35 million dollars21
and a whole aircraft can cost even 89 million dollars
(Bodell, 2021). If the value of the customs duty, which
is around a few percents, and 23% VAT22 were calculated from the value of the aircraft or even only an engine, and then had to be paid, it would be an enormous
financial strain for the company, even if this value
could be later deducted from the tax statement. That is
one of many reasons to get an authorization and actively use it in operation of the company.
…………………………………………………………………………………………………………………………………………………………………………….
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Convention between the European Economic Community, the Republic of Austria, the Republic of Finland, the Republic of Iceland, the
Kingdom of Norway, the Kingdom of Sweden and the Swiss Confederation, on a common transit procedure OJ L 226, 13.8.1987, pp.
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(Accessed 28.04.2021).
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https://extisztar4.mf.gov.pl/taryfa_celna/
MeasurecnCode=8411110010&country=&date=20210522&lang=PL&
page=1 (Accessed 22.05.2021).

If the company got through all formalities connected to transporting the aircraft / engine to the facility,
then there are a few scenarios that might happen during MRO of that machine. The authors will analyze possible situations and provide explanation on how customs are integrated in the process of maintenance. The
first situation that most probably will happen is that
new exchange parts for the ones that are taken out will
be needed for this engine or aircraft. Most aviation
parts manufacturers are outside of the European Union23, so most likely new parts will require customs
clearance. This time there is only one possibility, if the
company is buying such new parts, no matter what
customs status the engine / aircraft has, those have to
be set for free circulation. Here the best possibility is to
apply 0% duty rate based on European regulations that
allow such facilitation for aviation parts24. The authors
already discussed this topic in section one, in this way
the company will not pay duty on those parts, only
VAT. This also is not an issue since VAT in this situation
can be settled25. After all, the cost that the company
has to bear is only the cost of the part itself.
Another scenario to consider is when the company
wants to send some parts for repair. Now, there are
four scenarios, presented below.
1) Part from engine/aircraft in free circulation is sent
for repair to a facility in the EU. This situation obviously does not require any action.
2) Part from engine/aircraft under customs control is
sent for repair to a facility in the EU. Only required
document is T1.
3) Part from engine/aircraft in free circulation is sent
for repair to a facilit outside of the EU. Then the
export for outward processing procedure is required. It allows us to show that the company is
sending the part outside of the EU and shows exact
value of the part. Because when it will be coming
back the company will place it under admission to
trade after outward processing and be able to leav
the value of the part out of the equation, customs
duties will be paid only for the value of the service.
Certainly, if the repair was under warranty, then
additional proof can be attached to the customs
declaration that will allow us to suspend any liabilities. In the case of the outward processing procedure, the given part has come back from repair, that
…………………………………………………………………………………………………………………………………………………………………………….
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Consolidated version of the Treaty on European Union OJ C 202
7.6.2016, p. 13.
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https://poradnikprzedsiebiorcy.pl/-nie-wszystkie-faktury-dajaprawo-do-odliczenia-vat (Accessed 08.05.2021).

is a mandatory rule. Because if the company sends
the part for outward processing, it kind of declares
that it will come back. If the part will not come back,
then a customs declaration correction is required.
Procedure needs to be changed from export after
inward processing procedure to typical export26.
4) Part from engine/aircraft under customs control is
sent for repair to a facility outside of the EU. The
proper procedure is export after inward processing.
That is because if a whole engine/aircraft is placed
under inward processing procedure, then accordingly the part removed from that engine is also under inward processing procedure. It actually ends
the history of that part and it does not have to
come back from repair, differently than in the case
of the outward processing procedure. If it does, it is
just simply placed under the inward processing procedure once again. What is interesting, if a good is
placed under inward procedure, and the service was
done under warranty, an invoice for $ 0 cannot be
used because in this case there always has to be
some kind of value. The reason for that is rather
simple. Goods under inward processing procedure
are entrusted goods. The Customs Agent calculates
customs duty based on the value of the material
that is decelerated on the invoice and secures it on
the guarantee. If the Agent would use only an invoice for service that has $ 0 value on it, the Agent
would not be able to calculate customs duties. Opposite to outward processing, in the case of warranty $ 0 invoice is not a problem because the value
of the material is taken from the export invoice that
is always attached to the customs declaration27.
After the repair the aircraft/engine has to be exported. If it was in free circulation and no parts under
inward processing procedure were mounted into it
then no additional action is needed. If the whole machine was under inward processing procedure, then
settlement of inward processing procedure is needed
and export under T1 document.
One more interesting special procedure that can be
useful in this type of business is temporary admission.
Every future specialist has to start from basics and
work on becoming a better professional in their field.
There
are no great mechanics or engineers straight
…………………………………………………………………………………………………………………………………………………………………………….
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from school, knowledge gained in school and training is
important but one thing that is truly valued in any
branch is experience gained over time. And what is
needed to gain experience and become a real professional is lots of training. That is the moment when temporary admission comes into the picture, because it
allows us to bring an engine or aircraft from outside of
the EU for various purposes from exhibition to training.
The key is that the state of the imported good cannot
be improved or degraded.
Finally, there is the topic of 0% duty rate and art.
324 of Commission Implementing Regulation28. Usage
of both of those solutions was covered in the previous
section. Simply, if airworthiness certificates are available and used, the duty rate equals to 0%. It is a great
way to save resources by cutting off costs of customs
duty. The case of art. 324 is much more complicated,
due to the fact that practical use of this solution is almost impossible due to very high costs as explained
earlier. There is not much that can be done about this
matter unless proper authorities will not take a close
look at it and propose some changes in legislation. That
would enable entrepreneurs to take full advantage of
this article just like it is possible for companies in other
countries of the European Union. Actually, in the authors opinion the only thing that can be done is putting
endless pressure on legislators by writing letters to the
Ministry of Finance. It might be too small and complicated of an issue to engage the press and public opinion. However, until this happens companies have to
take as much as they can from other procedures or
facilitations that will make their work easier.
In the research done by the authors there are three
scenarios. The first one - admission to trade (4000), the
second - inward processing (5100), and the last one admission to trade after outward processing (6121). In
each of those scenarios the authors provided a simulated database, with appropriate factors influencing it, to
perform an analysis and find the difference between
costs to be covered by the company before and after
application of special customs procedures and suspension from customs duty. The authors will now go
through each scenario and discuss what factors were
taken under consideration during the calculations and
why. After that, two versions of calculations will be
explained, and finally those two versions will be compared to each other by usage of graphs, in order to
draw conclusions.
…………………………………………………………………………………………………………………………………………………………………………….
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Commission Implementing Regulation (EU) 2015/2447 of 24 November 2015 laying down detailed rules for implementing certain
provisions of Regulation (EU) No 952/2013 of the European Parliament and of the Council laying down the Union Customs Code OJ L
343 29.12.2015, p. 558.

The first scenario to examine is admission to trade
with and without usage of tariff suspension. Factors
taken into calculations are value - random value from
range $ 1,000.00 - $ 1,000,000.00 VAT 23% - amount of
VAT to be paid, rate - rate of customs duty connected
to given HS Code, certificate - certificate of airworthiness that allows us to apply 0% duty rate. Now, two
versions of calculations are meant to be considered.
First one assumes that there are no certificates available, or the entity chose to not use them in the customs
declaration. The second one assumes that usually certificates are available, to keep it more reliable the authors decided to leave a few values without the certificates as it might happen in real life that not every part
will have those, for example if it is scrap. To calculate
values of customs duties, the authors developed a formula in the Excel file that is taking all factors under
consideration.
Value  VAT 23% + Value  Rate = Variant 1

Version 1 calculates value of customs duties by
multiplying value by 23% of VAT and adding to it multiplied value by rate (%). This gives the precise value of
customs duties without application of tariff suspension
based on the airworthiness certificate.

Value  VAT 23% or Value  VAT 23%
+ Value  Rate = Variant 2

(2)

Version 2 has an additional condition of certificate
availability, value of custom duty obtained by multiplication of value and rate percentage is added to calculated value of VAT only in the case where a certificate
is not available. Next step in the analysis will be summing up values for variant no 1 and variant no 2 and
comparing it to check whether the authors’ hypothesis
will be proven.

(1)

Table 1: Legend for sample HS Codes rates used in simulation
(4000) Admission Trade
Examples of HS Codes Rate
8411910090
2.70%
9033009000
3.70%
7317159590
3.70%
Source: Own work.

Variables
Value
VAT 23%
Rate
Certificate
Variant 1 (4000)
Variant 2 (4000)

Table 2: Data variables for simulation no 1: Admission to trade (4000)
Characteristic
Random value from range $ 1,000.00 - $ 1,000,000.00
Amount of VAT to be paid
Rate of customs duty connected to given HS Code
If certificate of airworthiness that allows us to apply 0% duty rate
When there is no certificate used, so total amount of duty to be paid is equal to amount of VAT
and customs duty
When there are certificates used, so total amount of duty to be paid is equal to amount of VAT
only
Source: Own work.

Above the authors presented sample HS codes and
rates assigned to those, these are just giving an idea of
how big those percentages are. Next there is a table
that presents all aspects that were needed to perform
calculations.

As can be seen, all aspects were used in the table
below, starting with basic aspects like value and rate of
VAT and ending with two variants of calculations.

No.
1
2
3
4
5
6
7
8
9
10
…
198
199
200

Value
$ 871,020.00
$ 18,631.00
$ 730,373.00
$ 238,989.00
$ 766,929.00
$ 544,822.00
$ 978,909.00
$ 666,380.00
$ 171,559.00
$ 309,447.00
…
$ 391,935.00
$ 864,236.00
$ 393,885.00

Table 3: Calculations for admission to trade procedure (4000)
VAT
Rate
Certificate
Variant 1
23%
2.70%
YES
$ 223,852.10
23%
2.70%
YES
$ 4,788.16
23%
2.70%
YES
$ 187,705.90
23%
2.70%
YES
$ 61,420.17
23%
2.70%
YES
$ 197,100.80
23%
2.70%
YES
$ 140,019.30
23%
2.70%
YES
$ 251,579.60
23%
2.70%
YES
$ 171,259.70
23%
2.70%
YES
$ 44,090.66
23%
2.70%
NO
$ 79,527.88
…
…
…
…
23%
2.70%
YES
$ 100,727.30
23%
2.70%
YES
$ 222,108.70
23%
2.70%
YES
$ 101,228.40
SUM:
$ 26,043,567.00
Source: Own work.

Variant 2
$ 200,334.60
$ 4,285.13
$ 167,985.80
$ 54,967.47
$ 176,393.70
$ 125,309.10
$ 225,149.10
$ 153,267.40
$ 39,458.57
$ 79,527.88
…
$ 90,145.05
$ 198,774.30
$ 90,593.55
$ 23,379,038.00

Figure 2: Comparison of values for variants no 1 & 2

Source: Own work.

As it can be seen very clearly, the amount of customs duties to be paid for variant no 1, that did not
take availability of certificates under consideration, is
much higher than value of duties with applied tariff
suspension based on airworthiness certificates. After
calculations, variant no 1 is actually higher by
$2,664,529.14, that is a 10,2% difference. What we
have to remember is that VAT usually can be settled, so
those costs will be even lower. For an amount of 200
values this difference in duties to be paid is huge and
may seriously impact finances of the company. It
should be underlined that for a big company the number of deliveries in a month can be even bigger.

The second scenario to cover is inward processing,
that might have even bigger impact on the saved resources. That is because, as stated in the first section,
payment of duty and VAT is not needed in the case of
inward processing procedure (Gwardzińska et al.,
2017). Variant no 1 of the calculations looks completely
the same as in the case of admission to trade. Customs
duties are calculated as if no suspensions or special
procedures were used, nothing changes, so the first
column from the chart will remain the same. However,
in the case of variant no 2, the situation is completely
different. As explained before, in the case of inward
processing the entity is not paying for duty or VAT be-

cause it is suspended, it only is placing the amount of
duty that would have to be paid in the form of a guaranty. This money will be given back at the moment of
export (Rymarczyk, 2017). The following analysis will
contain three variables that will conclude with two variants, the first is variant no 1, then there is variant no 2
which is simply equal to 0 and last there is a position

that will show the amount of money that would have
to be placed under guaranty and later that would be
given back. The last variable is shown only to visualize
the situation, the formula for the last variable looks as
follows:

Value  VAT 23% or Value  VAT 23%
+Value  Rate = Variant 1
and
Variant 2 = 0 (3)
Only in the case of no certificate : Value  Rate = Guarantee

Table 4: Data variables for simulation no 2: Inward processing (5100)
Variables
Value
VAT 23%
Rate
Certificate
Variant 1 (4000)
Variant 2 (4000)
Guarantee

Characteristic
Random value from range $ 1,000.00 - $ 1,000,000.00
Amount of VAT to be paid
Rate of customs duty connected to given HS Code
If certificate of airworthiness that allows us to apply 0% duty rate
Amount of money to be paid if all materials were treated as admissioned to trade
No payments needed
Shows amount of money that needs to be subtracted from the guarantee, no other payments
Source: Own work.

In the case of inward processing (5100) all payments are suspended. If there is a certificate that can
be used, no additional steps are needed. But if there is
no certificate then only the amount of duty should be
taken from the guarantee. After export, the amount of

No.
1
2
3
4
5
6
7
8
9
10
…
198
199
200

Value
$ 871,020.00
$ 18,631.00
$ 730,373.00
$ 238,989.00
$ 766,929.00
$ 544,822.00
$ 978,909.00
$ 666,380.00
$ 171,559.00
$ 309,447.00
…
$ 391,935.00
$ 864,236.00
$ 393,885.00

duty will come back to the guarantee. All aspects can
be seen, plus additional value for the guarantee.
Again, all aspects presented before are listed next
to each other and then calculated in last three columns
of the table: variant no 1, guarantee, variant no 2.

Table 5: Calculations for inward processing procedure (5100)
VAT
Rate
Certificate
Variant 1
Variant 2
23%
2.70%
YES
$ 200,334.60
$ 0.00
23%
2.70%
YES
$ 4,285.13
$ 0.00
23%
2.70%
YES
$ 167,985.80
$ 0.00
23%
2.70%
YES
$ 54,967.47
$ 0.00
23%
2.70%
YES
$ 176,393.70
$ 0.00
23%
2.70%
YES
$ 125,309.10
$ 0.00
23%
2.70%
YES
$ 225,149.10
$ 0.00
23%
2.70%
YES
$ 153,267.40
$ 0.00
23%
2.70%
YES
$ 39,458.57
$ 0.00
23%
2.70%
NO
$ 79,527.88
$ 0.00
…
…
…
…
…
23%
2.70%
YES
$ 90,145.05
$ 0.00
23%
2.70%
YES
$ 198,774.30
$ 0.00
23%
2.70%
YES
$ 90,593.55
$ 0.00
SUM:
$ 23,379,038.00
$ 0.00
Source: Own work.

Guarantee
$ 0.00
$ 0.00
$ 0.00
$ 0.00
$ 0.00
$ 0.00
$ 0.00
$ 0.00
$ 0.00
$8,355.07
…
$ 0.00
$ 0.00
$ 0.00
$ 153,795.00

After the performed analysis, it can be clearly seen
that costs that would have to be covered by the company in variant no 1 are the same as in case of variant
no 1 in previous calculations. However, costs in the
case of variant no 2 are completely different because
those are equal to $ 0. The last step is the guarantee

value that is equal to $ 153,794.97 but it should be underlined once again that this amount is not lost, only
temporarily frozen. Those possible savings are huge
and would provide a tremendous help for any company
not only those connected with maintenance of aircrafts.

Figure 3: Comparison of values for variants no 1 & 2 and customs guarantee

Source: Own work.
The last scenario to cover is admission to trade
after outward processing. In this case there is one more
factor to be taken under consideration in this research
and that is value of repair that sent material went under in the outside vendor facility. As a reminder, customs duties in the case of outward processing procedure are calculated based only on value of repair since
value of material is not added into calculations
(Rymarczyk, 2017, pp. 320-321). Again, variant no 1 will
be a bit different, due to the fact of additional cost of
repair. That is why the formula also had to be changed
a bit, now it looks as follows:

the company. Besides 23% of VAT that has to be paid
there is still duty to be paid. Duty is calculated from
added value of repair30. However, aviation MRO have
possibility to use those special preferences due to certificates so usually value of duty would be still equal to
0. If certificate for aircraft parts is not available, then
duty rate is equal 2,7%31.

(Value + Value of repair )  VAT 23% = Variant 1 (4)

…………………………………………………………………………………………………………………………………………………………………………….
30

Variant no 2 for the calculations will be focused
only on value of repair, value of the materials is subtracted because this is material that already belongs to

(Value + Value of repair )  VAT 23%
+ (Value + Value of repair )  Rate = Variant 2

(5)

https://puesc.gov.pl/documents/10180/19224/Instrukcja+wype%
C5%82niania+zg%C5%82osze%C5%84%
20AISIMPORT+AESECS2+NCTS2+wersja+2.0.pdf/27c6c55c-d28f-4d0f86ef-eb835a017b94 (Accessed 30.04.2021).
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https://extisztar4.mf.gov.pl/taryfa_celna/Measure?
cnCode=8411910090&country=&date=20210602&lang=PL&page=1
(Accessed 02.06.2021).

Table 6: Data variables for simulation no 3: Admission to trade after outward processing (6121)
Variables
Characteristic
Value
Random value from range $ 1,000.00 - $ 1,000,000.00
VAT 23%
Amount of VAT to be paid
Rate
Rate of customs duty connected to given HS Code
Certificate
If certificate of airworthiness that allows us to apply 0% duty rate
Value + value of

If certificate of airworthiness that allows us to apply 0% duty rate

Variant 1 (6121)

What would happen if all materials were treated as they are once again admissioned to trade
What would happen if outward processing was used and customs duty was calculated only on
the basis of value of repair
Source: Own work.

Variant 2 (6121)

Admission to trade after outward processing in the
case of this procedure. Customs duty is generated from
the value of repair. Table above presents all necessary
aspects to take into consideration for simulated calculations.

No.
1
2
3
4
5
6
7
8
9
10
…
200

All aspects listed present as below, this simulation
required the greatest number of calculations to perform. Also, each simulation has summed up values for
variant no 1 and no 2 that later were used for making
the graphs.

Table 7: Calculations for admission to trade after outward processing procedure (6121)
Value + value
Value
Value of repair
VAT RATE
Variant 1
Variant 2
of repair
$ 871,020.00
$ 238,989.00 $ 1,110,009.00 23% 2.70%
$ 255,302.07
$ 54,967.47
$ 18,631.00
$ 420,360.00
$ 438,991.00 23% 2.70%
$ 100,967.93
$ 96,682.80
$ 730,373.00
$ 682,566.00 $ 1,412,939.00 23% 2.70%
$ 324,975.97
$ 156,990.18
$ 238,989.00
$ 379,258.00
$ 618,247.00 23% 2.70%
$ 142,196.81
$ 87,229.34
$ 766,929.00
$ 417,763.00 $ 1,184,692.00 23% 2.70%
$ 272,479.16
$ 96,085.49
$ 544,822.00
$ 774,065.00 $ 1,318,887.00 23% 2.70%
$ 303,344.01
$ 178,034.95
$ 978,909.00
$ 401,845.00 $ 1,380,754.00 23% 2.70%
$ 317,573.42
$ 92,424.35
$ 666,380.00
$ 135,010.00
$ 801,390.00 23% 2.70%
$ 184,319.70
$ 31,052.30
$ 171,559.00
$447,655.00
$ 619,214.00 23% 2.70%
$ 142,419.22
$ 102,960.65
$ 309,447.00
$ 28,566.00
$ 338,013.00 23% 2.70%
$ 86,869.34
$ 6,570.18
…
...
...
…
…
…
…
$ 393,885.00
$ 458,317.00
$ 852,202.00 23% 2.70%
$ 196,006.46
$ 105,412.91
$ 45,389,101.33 $ 21,885,341.57
Source: Own work.

As can be clearly seen, the difference is tremendous, it is equal to $ 23,503,759.76 which is above the
50% mark. It might be due to the fact that repair is
much less expensive than a new part, if the cost was
similar or the same nobody would bother to repair. By
usage of used parts and repair of them, companies are
minimizing costs that could be generated due to buying
only new parts. In conclusion, if this cost can be minimized even more, admission to trade after outward
processing is the way to do it, of course only if parts

have free circulation status. This proves again that usage of special customs procedures makes a significant
difference for finances of the company.
Analysis performed in the previous part of the paper has shown many possibilities for MRO companies in
the aviation industry. To round off the whole analysis,
the authors will present a graph that shows gathered
together all saved costs for the three procedures, and
will conclude with the findings based on the research.
This will provide a suitable closure of the article.

Figure 4: Comparison of calculations outcomes resulting from variant 1 & 2

Source: Own work.

First, opportunities connected to usage of certificates of airworthiness undoubtedly give a huge advantage for the company. Those are useful in all three
variants of this research: admission to trade, inward
processing and admission to trade after outward processing. In all three aspects tariff suspension based on
certificates are the reason for savings, in the case of
admission to trade and admission to trade after outward processing it cuts duty liabilities, and in the case
of inward processing it simply is not forcing the company to use a guaranty or to apply for a one-use guaranty.
In the authors opinion if the company has a lot of material turnover with non-EU countries, airworthiness
certificates are essential for highly efficient operation.
In conclusion if both scenarios would have to be compared, the second one with application of certificates
without a doubt is more profitable for an aviationbased MRO company.
The second investigation is the inward processing
special procedure. Except from the fact that inward
processing gives an opportunity to perform maintenance on non-EU machines, as stated before, it also
gives an opportunity to suspend all liabilities. Overall,
this procedure looks the most effective due to zero
connected costs. Differently than in the case of admission to trade and admission to trade after outward processing, even VAT payment is suspended. This is possible due to a special declaration of no arrears in the
payment of taxes confirmed by the Customs and Tax
Office32. Even though inward processing requires authorization from Customs Authorities it might still be
worth it to investigate all possibilities.
…………………………………………………………………………………………………………………………………………………………………………….
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Act of July 7, 2020, Announcement of the Marshal of the Sejm of
the Republic of Poland on the publication of a uniform text of the Act
- Tax Ordinance (Journal of Laws 2020, item 1325).

Last but not least is admission to trade after outward processing which is the most complicated procedure of all because it requires a lot of activities as mentioned in sections one and two. As shown previously it
also could bring a lot of savings, of course it would be
easier to use services from companies located in the
EU. However, unfortunately it is usually not possible
especially in the case of aviation. That matter was also
covered previously in the article. So, if it is not possible
to avoid such situations the company has to learn how
to deal with it. As shown on the graph when two scenarios of approaches are being compared, Variant no 2
looks much better from the financial point of view.
It could be argued that those calculations are too
simple, that those do not take every possible alternative under consideration, and it is true. For example, in
the case of admission to trade after outward processing
there is a possibility that value of repair might be equal
to zero due to warranty or any other obligations of the
manufacturer. However, those were not meant to perform very complicated and exact financial analysis.
Those were meant to show the overall situation, possibilities and more or less the financial savings, to show
that there might be a different way of action or another
approach that might open up new doors for the company. If those possibilities will be taken advantage of or
if there is a need for those solutions, depends on the
company and their percentage of different procedures
in day-to-day operation. Each entity has to decide
based on their business characteristics and needs. Maybe even one of those solutions will be enough to facilitate growth of the company in the international market
as well as to help with the firm’s financial situation.

Figure 5: Comparative analysis of obtained results for all three scenarios

Source: Own work.

It is difficult to show any practice because the customs strategy is something that companies do not
share so easily, it is understandable since it contains
a lot of sensitive data like finances, material flow within
the company, and authorizations as well as flaws of the
whole system that should not be easy to find out either
by competitor or customs authorities. Also, those solutions presented have some limitations. First of all, customs are a very complicated issue that requires a lot of
knowledge and experience in this field. Secondly, it
could be that the operation in the way proposed by the
author and getting all authorizations and other necessary documents to fulfill requirements of customs
office will be extremely expensive. Thirdly, customs
affect material flow in the whole company, such a big
MRO or manufacturing company for sure will need
a program like SAP33 to coordinate material flow so
that every part under customs control could be easily
found by request of the customs office. One tip that the
author can give is to use services of companies that
work in the field of customs and tax consultancy. An
example of such a company is Deloitte, which between
many different services offers also help for companies
in the customs field34. It may be hard for a new company or one that is just starting to know what customs is
all about to start getting into the topic. With the help of
such companies, it may be easier. Also, they are always
very well informed, sometimes it is hard to keep up
with changes so an additional pair of eyes is always
valued. Overall, the author has shown and proved that
customs procedures and other facilitations can remarkably change finances connected to import of parts or
whole engines or aircrafts onto the territory of the European Union.

In the author’ opinion the research done throughout the article was highly effective due to the type of
research applied and very straight forward results obtained by it, which cannot be undermined. However,
let’s start with the theoretical part that laid the foundations for further analysis of the issue. Starting with the
inward processing procedure, to sum up it creates
great opportunities for companies that use goods imported from outside of the Union customs territory to
carry
out repairs, preservations or who simply do not
…………………………………………………………………………………………………………………………………………………………………………….
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know at the time if the finished product will be sold in
a third country or not. It requires a certain type of authorizations and possibly support from the Customs
Agency. Next there is the outward processing procedure that has a few main points: designed to give businesses the possibility to take advantage of benefits
such as lower labor costs or specific technical expertise
in non-EU countries, allows businesses to place Union
goods under processing operations that are not available in the European Union; in European Union countries we can often observe a lack of sophisticated, highly-developed and unique technologies available in
countries like the USA, Switzerland or Japan.
Following that, there are suspensions: suspensions
allow us to skip additional costs of inward processing,
outward processing or end use for parts that will be
later used in the process of repair of an aircraft or engine alone. The case of art. 324 is unfortunately lost,
because of the fact that practical use of this solution is
almost impossible due to very high costs as explained
in section one.
In the second section the authors underlined the
importance of calculations and awareness of how cost
generating MRO business is, especially in the case of
aviation. Then there was an extensive analysis of how
customs procedures and other facilitations might be
used in MRO business, how those affect various situations that might happen in such a company. The last
issue covered in the second section are factors justifying usage of special customs procedures where the
authors carefully analyzed highs and downfalls of usage. The authors also touched on the topic of how beneficial it can be for an aviation MRO to invest in customs. However, another important topic are dangers
that might fall onto the company if it will neglect customs law, this was also covered in second section.
Last but not least, the third section started with
analysis of the methodology used in the whole paper
with division offer the theoretical part and practical
part. Next the main research was conducted in the
form of analysis of results obtained from simulation.
The authors presented three scenarios of calculations
for each procedure: admission to trade (4000), inward
processing procedure (5100) and admission to trade
after outward processing (6121). Each scenario was
continued with a short analysis that showed great results that could be obtained by usage of customs procedures. All conclusions were later summed up in the

last section where the authors explained financial results presented on charts and all-important information
about procedures. The results show a great difference
between variants when only admission to trade was
used, which is the most basic procedure, and when
more sophisticated solutions were applied. As expected
by the authors, the difference was in favor of application of special customs procedures and tariff suspension. However, it should be underlined that those are
results obtained from a simulated database. Every
company that is considering application of such solutions should perform analysis based on actual financial
data coming from their company, due to the fact that
a simulated database will not show the actual situation
of the company. It is just an example of how costs and
savings can change. All of that is an answer to the first
research question formulated in the Introduction.

Actual mitigation of costs connected to operations is
possible due to application of special customs procedures and other facilitations. The answer to the second
question about the amount can be conducted based on
the research and results analysis part where all financial analysis are presented. Those show a huge impact
and impressive financial results.
In a nutshell, the research touched on theoretical
topics as well as brief practical analysis. It showed
many possibilities for changes and generating savings
as well as a compact explanation of how the process
looks. Possibilities were shown as well as explanation
of why it is even worthing on customs within the company, followed by practical research showing possible
percentages of savings. Most importantly, the paper
fulfilled the assumptions made in the article’s aim.
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Abstract

The collapse of the USSR significantly affected the economic and political situation of all the republics which gained sovereignty as a result. Among them were countries such as Estonia and
Kazakhstan. This article considers whether these countries have coped with the new political
conditions. Using known economic indicators, a comparison was made of the economic and financial situation of both countries, pointing to the potential causes of diversification of their
socio-economic development. Currently, Estonia is considered the most developed country of
the 15 former members of the USSR, and Kazakhstan is in 5th place. The research carried out in
this paper shows that the current economy of Kazakhstan is clearly moving away from that Estonia needs radical measures to achieve economic acceleration. The authors, analyzing the strategic activity of Estonia and Kazakhstan and the independence of financial management, concluded that these have had a significant impact on the current state of economic and financial development of the countries in question.
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Thirty years ago, a declaration on the selfdissolution of the USSR was signed, the effect of which
was to restore independence to its member states. The
emerging, new geopolitical order also meant that these
countries had to launch the concept of their own economic system and that they attempted to cut themselves off from the idea of a centralized Soviet command economy.
The fall of the Soviet Union was accompanied by
economic chaos: the lack of basic goods, and a decline
in production and hyperinflation (Pomfret, 2014). This
state of affairs had an impact on the financial structure
of the newly created countries: GDP at a constant price
and GDP per capita fell shortly after these countries left
the Soviet Union (Staehr, 2015), the consumer price
index was at a very low level, most countries, during
the fall of the USSR, had no foreign direct investment
(Waikar et al., 2011). Due to these factors, the employment rate, which was always 100% in the Soviet Union,
began to decline after 1991, and thus the unemployment rate increased (Zakirova et al., 2019).
During the fall of the Soviet command economy,
only a few countries knew how to plan the transformation of a controlled economy towards a free market
economy. The shock related to the transition from
communism to an open economy was revealed, among
other aspects, by many ineffective industries, in which
large tangible and intangible assets were concentrated.
There were also significant differences in how the creators and beneficiaries of the "new economy" perceived
the functioning of the market, which was reflected, for
example, in numerous unsuccessful investments (Gillies
et al., 2002). As a result, the transformation in the individual countries of the former USSR proceeded with
varying degrees of luck.
In Estonia, the strategy of transition from a command economy to a market economy adopted by its
political leaders in the 1990s was relatively successful
(Gillies et al., 2002). Estonia is currently one of the
leading transition countries. The state's economic strategy was based on the development of new technologies (Coulibaly, 2012). A different approach was adopted by Kazakhstan, which sought sources of development in the oil and gas industry (Coulibaly, 2012). However, the strategies employed by the two countries
have not proved to be equally effective.
The purpose of this article is to analyze the development paths of Estonia and Kazakhstan after the col-

lapse of the Soviet Union. The indicators illustrating the
economic and financial situation of both countries in
the years 1989-2020 were subjected to detailed studies, which allowed for the assessment of the transformation strategies adopted by them.

The genesis of the USSR collapse and the economic
transformation assessment of the former Eastern bloc
countries is currently of interest to scientists and practitioners all over the world (Paladi et al., 2016). Researchers are gradually trying to explain how and what
factors determine the effective transformation of the
political, economic and financial system in the postSoviet countries. According to Birch (2003) electoral
systems are crucial in political transformation. It is important to understand that the economic and financial
structure of a country depends on the politicians who
shape the directions of the country's development
(Birch, 2003). A good example of research on the importance of the electoral system in political transformation can be the Baltic states, which jointly carried
out all the most important reforms and, more importantly, parliamentary elections in a comprehensive,
timely and radical package (Birch, 2003). These countries are ripe for full democracy and radical economic
and financial reforms.
Among the post-Soviet countries, Estonia stood out
with a high degree of cohesion compared to other Baltic countries. It is worth noting that in this country the
greatest economic and institutional progress took place
during the transitional period (Birch, 2003). The impetus for this can be found in solid standards, introduced
in the late 1990s, regulating property rights and market
activities (Abrams et al., 2015). Early Estonian governments, notably Laar’s, implemented a bold agenda of
hard budget constraints that crippled the rising class of
political capitalists. Even in several nations that were
generally recognized as reform pioneers, the installation of hard budget constraints (HBCs) was half-hearted
and took second place to other reform goals, making
these policies relatively atypical in the post-communist
area (Abrams et al., 2015).
An important discovery concerning the evaluation
of the effectiveness of transformation systems was the
theory of two paths of transformation of the postcommunist economy by Papava (2005). In their opinion, both practicing reformers and economic theorists
fall into two main groups: supporters of "shock" eco-

been identified as one of the two major postcommunist transition trends.
Roland argues that in the period of political and
economic transformation, governments should strive
to implement legislation as quickly as possible, while at
the same time making these reforms irreversible
(Roland, 2002). This should lead to stable economic
growth of the country.
Most researchers limited their analyzes of economic transformation to the study of economic and political
factors, ignoring institutional, structural, identity, and
cultural-ethnic changes (Ferraro, 2021). As some authors point out, comprehensive knowledge of the factors determining the directions of development is important for the evaluation of the process of socioeconomic changes (Roland, 2002). In many countries, it
helps to understand the success factors of successful
reforms as well as the reasons for their failure.

According to the research of Pomfret and Anderson (2021) made one decade after the collapse of the
USSR, the Central Asian republics were nearly completely unprepared for the Soviet Union's abrupt disintegration in 1991. At the end of that year, they faced
three big economic shocks as newly independent
states: the move away from central planning, the disintegration of the Soviet Union, and hyperinflation. Hyperinflation was fueled by attempts to maintain current
economic, commercial, and political ties by keeping
a single currency.
Gillies et. al. (2002) noted that the successful transition from a command to a market-driven economy
depended on many factors. These included, inter alia,
the institutions of laws that establish private property
ownership, the sanctity of contracts, and the institutional framework that allows for the orderly transfer of
property at the macro level. It also required the establishment of a macroeconomic framework of taxes and
government spending to ensure social stability and
justice, as well as the implementation of a monetary
strategy that ensured currency stability. Authors conclude that if policies like those established and implemented in Estonia are followed, economies may be
transitioned from a “command state” to “market driven” in a decade without a collapse of the social and
financial system and with a general rise in well-being
for all residents (Gillies et al., 2002). The Estonians
chose to review business strategies and plans, invest-

ment predictions, and job possibilities in terms of their
ability to increase long-term GDP growth. Furthermore,
they eliminated the possibility for corruption, which so
often thwarts privatization plans, by using an open and
transparent tendering process (Gillies et al., 2002; Domanska et al., 2018).
Estonia's transition to a market economy began in
1987, when Gorbachev's market-oriented reforms
opened the door to unprecedented levels of autonomy
with capitalist countries (Stöcker, 2016). In the course
of adopting a more radical pro-market agenda, creating
networks with Western firms and economists, particularly from the neutral Nordic neighbors Finland and
Sweden, played a vital role (Stöcker, 2016). Swedish
and Finnish businesses, investors, and consultants created many linkages to the expanding Estonian commercial climate, unrestricted by diplomatic restraints. Estonian state officials, academics, and entrepreneurs
showed a remarkable capacity to form alliances with
Western partners and advisers, relying on the structural advantages of pre-existing networks as well as the
critical attention of possible investors in Finland and
Sweden (Stöcker, 2016). Stöcker claims that the relevance of geographic closeness as the “most essential
source of western connectivity” is therefore reaffirmed
in the Estonian situation.
Kattel and Mergel (2019) indicate that the driving
force behind the Estonian economic transformation
should be sought in the development of the technology
industry. In 2001, the country introduced two main
pillars that essentially focused on creating a digital
state and digital citizens: the X-Road data infrastructure
and the mandatory national digital ID, which made Estonia successful in the international market. It opened
the way to foreign direct investment and, from the
point of view of enterprises, it was beneficial, with the
launch of new companies in the country, both local and
foreign. X-Road is used by more than 2,300 government and private services, and the digital signature has
been used almost 350 million times by 1.3 million Estonian residents. The digital technology development
path has had an impact on the general household sector and the public sector (Mussagulova, 2021).
The fate of Kazakhstan, a country with a bright future as a middle-income country with a large amount
of human capital and natural resources, was somewhat
different. Pomfret noted that when the country gained
independence, in the medium term it faced major challenges related to nation-building and ethnic diversity
(Pomfret, 2005). Political mistakes in the 1990s, such as

(the flawed privatization of large companies and the
corrupt process of allocating oil and mineral rights,
made it difficult to establish a well-functioning market
economy and threatened to establish a form of crony
capitalism in the country that was anti-righteous
(Pomfret, 2005). Kazakhstan's economy performed
poorly during this period; wages fell, and inequality and
poverty rose. Failure to establish the institutions necessary for an efficiently functioning market economy resulted in the collapse of all sectors of the economy,
despite prospective oil deposits and other natural resources (Pomfret, 2005). The overall economic situation improved after 1999, when a large devaluation
increased production and, more importantly, oil prices
rose as new oil fields began to emerge and oil transportation problems began to fade away.
The oil boom of the 21st century was an excellent
opportunity to rectify the mistakes and missed opportunities of the 1990s (Pomfret, 2005). It not only provided the government with substantial revenues
through crude oil exports, but also spurred growth in
many other related areas of the economy, including
construction, transport, etc., which resulted in the creation of many new jobs (Matcharashvili, 2021). Indeed,
the IMF (2003) estimated that crude oil and gas production and related economic activities accounted for
about half of Kazakhstan's GDP growth and two-thirds
of its exports between 1999 and 2002. Thanks to
“crude oil money”, from 2003, the government was
able to reform the social security system, significantly
extending social support to citizens. At that time, it
helped to reduce poverty (Agrawal, 2007). In his research, Agrawal (2007) mentions that minerals, oil and
gas helped the country attract huge amounts of investment to the financial sector and generally increased
GDP, but due to the corrupt government, these investments were misused.
The literature review shows that authors have focused on a comprehensive analysis of the transformation effects of the post-Soviet countries (Szymańska,
2021). On the other hand, there are no publications
comparing individual countries that have adopted
a different strategy of departing from a centrally
planned economy. Therefore, the analysis of the economic data of Estonia and Kazakhstan proposed in this
paper allows for a more detailed assessment of the
effects of the most important determinants of growth –
foreign direct investment, GDP, public debt and budget
deficit.

The effects study of the economic transformation
of the former USSR countries, Estonia and Kazakhstan,
will be carried out on the basis of selected measures of
financial and economic potential. In order to compare
the two countries, indicators were selected that allow
for a comprehensive analysis of the effects of the transformation: the public sector, the private sector and
households.
Both qualitative and quantitative methods of analysis were used in the research. Qualitative analysis,
based on the method of content analysis and case
study, was used to examine documents, analyze strategic plans, and evaluate the assumptions for the economic development in each country. The quantitative
analysis concerned the selection and comparison of
statistical data describing the condition of each country
separately, as well as the dynamics of changes in the
macroeconomic parameters describing them. The data
used in this study derives from the World Bank – World
Development Indicators and countryeconomy.com database. The period covered by the analysis in this study
is the years 1989-2020. The use of both research methods has a chance to provide an interesting dose of new
information on the inputs (activities undertaken in order to achieve economic independence) and the effects
in the form of the currently achieved level of socioeconomic development. Therefore, this analysis will
allow for the formulation of conclusions and evaluation
of the effectiveness of the developed and implemented
development policies.
The first part of the compared measures of financial development is FDI and investment expenditure, in
the analyzed period in Estonia and Kazakhstan. Foreign
direct investment (FDI) plays a significant and growing
role in global business, particularly when considering its
relevance in the process of becoming a sovereign nation. It can open up new markets and marketing channels for companies, as well as lower production costs
and access to new technology, goods, talent and financing. It can also provide a source of new technology, money, processes, products, organizational technologies and management skills to the host country or
foreign business receiving an investment, and therefore
can provide a powerful impetus to economic development. In its most basic form, FDI is described as a corporation from one country making a physical investment to build a plant in another country (Graham
& Spaulding, 2005). Buildings, machinery and equipment are examples of direct investment. Investment

outlays are outlays on the so-called primary investments, as well as financial or material outlays for the
creation of new fixed assets or improvement
(reconstruction, enlargement, reconstruction, modernization) of existing fixed assets.3
In the further part of the research comparison, we
will focus on the private sector from the perspective of
households in Estonia and Kazakhstan. According to the
World Bank, per capita gross domestic product (GDP)
per capita quantifies a country's economic output and
is calculated by dividing a country's GDP by its population. GDP per capita is the global measure of a country's prosperity that economists use in conjunction with
GDP to assess a country's wealth based on its economic
growth. In turn, the Gini index, sometimes called the
Gini coefficient, is a statistical measure of the income
distribution of a population. It was created in 1912 by
the Italian statistician C. Gini as a measure of economic
inequality, assessing the distribution of income or, less
typically, the distribution of wealth among a population
(Ceriani & Verme, 2012). The coefficient is a number
from 0 (or 0%) to 1 (or 100%), with 0 being perfect
equality and 1 being complete inequality (U.S. Census
Bureau, 2021). According to the United Nations, poverty is defined as a state of extreme deprivation of fundamental human requirements such as food, clean
drinking water, sanitation, health, housing, education
and information. This is determined not only by wealth,
but also by the availability of services.
Finally, the public sector, namely the public debt
and budget deficit of Estonia and Kazakhstan, should
be compared and analyzed. Budget deficit and government debt are closely related because a budget deficit
occurs when government spending on goods, services,
or transfer payments exceeds tax revenues. Governments borrow money to cover budget shortfalls and
increase their public debt every time. Low public debt
is common in a country with a budget surplus. On the
other hand, countries with fiscal deficits need additional sources of spending financing and borrowing both
nationally and internationally would seem a simple
solution, but the result would be an increase in public
debt (Li, 2017). As a result of such actions, inflation and
a decline in economic activity may occur.
…………………………………………………………………………………………………………………………………………………………………………….
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The years selected for the analysis of the economic
and financial condition of Estonia and Kazakhstan after
the collapse of the Soviet Union may differ due to the
lack of continuity of data.

In 1991, after the collapse of the Soviet Union,
most post-Soviet countries began liberalizing their
economies. One of the manifestations of such activities
was a wider openness to foreign direct investment
(FDI). It was considered to be a significant external
source of capital expenditure on the development of
modern technologies and human capital, determining
the economic growth of the state (Waikar, 2011).
Data from 1992-2020 on foreign direct investment,
presented in Figure 1, show a significant amount of FDI,
given as net inflows to Kazakhstan's economy, which is
much higher than FDI received by Estonia. It is worth
noting that since 1991 Kazakhstan has been in the forefront of the countries that are the largest recipients of
FDI among the countries of the former USSR. The main
area of foreign investments was the oil and metallurgical industries, which were also key export areas. Nevertheless, as some analysts indicate, although FDI had
a generally positive impact on Kazakhstan's economic
development and per capita income, it cannot be considered satisfactory (Waikar, 2011). Significant amounts
of FDI were not reflected in the share of these investments in Kazakhstan's GDP. According to data from the
World Bank, although Kazakhstan can boast a share of
FDI in GDP in the years 1996-2020 at the level of even
12.5%, the average value is slightly above 7%
(Worldbank, 2022).
We see a different situation in the case of Estonia.
Integration with the West and the departure from Russia were the main factors driving the country's political,
economic and financial trajectory. The cooperation
with Sweden and Finland, which contributed a significant amount of FDI to the Estonian economy, played
a special role here. Real estate, renting, commercial
activities and financial intermediation are the most
attractive activity categories for FDI in Estonia (Lumiste
et al., 2008). Figure 1 shows that these investment areas provided the stability of FDI inflow to Estonia. According to the World Bank, their share in 1996-2020
was on average almost 8% of GDP (Worldbank, 2022).

Figure 1: Foreign direct investments between 1992 and 2020, net inflows (Balance of Payment, in millions USD)

Source: Compiled by the authors based on the sources: https://data.worldbank.org/indicator/BX.KLT.DINV.CD.WD?
locations=EE-KZ (Accessed 20.04.2022).
The main challenge for the analysis, which allows
us to assess the effectiveness of the adopted state development strategy, is not only taking into account the
size of the FDI inflow, but also investment outlays, i.e.
government expenditure. According to the Kazakhstan
government report for each year, the main spending
sectors were social assistance and social security, education and health care. In the case of Estonia, these
were: education, healthcare and defense.
The values presented in Figure 2 are given as a percentage, so they clearly show us the dynamics of the
expenditure-to-GDP ratio (100%). In Estonia, expenditure on education, health care, defense and other categories was around 40-46% of GDP, while in Kazakhstan
only around 20-25% of GDP. The conducted research
has opened many questions about the real government
budgets of countries and their real spending. In the

case of Kazakhstan, the main disclosure was the fact
that since 2010 the Ministry of Economy and Finance of
Kazakhstan declared a threefold increase in the state
budget, but when converting this amount into US dollars, it turned out that the country actually had no
budget increase and it was maintained unchanged.
With a growing population and decaying infrastructure,
state structures were not even able to maintain the
standard of living in Kazakhstan's cities that they provided ten years earlier.4
Estonia had a higher percentage of government
spending in its budget, which is explained by the fact
that the country spent a large part of its budget, in addition to the education and health sectors, such as Kazakhstan, also on cost-intensive defense.
…………………………………………………………………………………………………………………………………………………………………………….
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Figure 2: General Government Expenditure between 1995 and 2020 (% GDP)

Source: Compiled by the authors based on the sources: https://countryeconomy.com/government/expenditure/
kazakhstan (Accessed 22.04.2022).
The effectiveness of the development policy adopted by Estonia, based on innovation, is reflected in the
values of GDP per capita, one of the most frequently
used indicators in the world measuring the welfare of
the society. The analysis of data from 1993-2020
(Figure 3) shows a systematic and strong increase in the
index for this country. Such a state of affairs can be
seen in the direction of the development strategy towards the development of new technologies that are

characterized by an increase in production and income
with almost the same size of the population (Kattle
& Mergel, 2019). In the case of Kazakhstan, we see
a similar trend of changes in the size of GDP per capita
in the analyzed period. However, its size is significantly
lower than that of Estonia. The adopted strategy for
the development of an economy based on natural resources is not reflected in the growth of citizens' welfare.

Figure 3: GDP per capita between 1990 and 2020 (in USD)

Source: Compiled by the authors based on the sources: Artige, L. (2000). Transition report 2000: Employment, skills and
transition. Transition report. London: European Bank for Reconstruction and Development, p. 65.

Economists often use the Gini coefficient when
they analyze the degree of inequality in any one country, or compare different countries on this parameter.
Due to the unavailibity of data for Kazakhstan and Estonia in some years, the research result is based on available data on official websites of those countries. According to the Gini coefficient, the degree of inequality
is decreasing in almost all post Soviet Union countries
(Grimalda, et al., 2010), in particular during the research it was identified that Kazakhstan has been having a lower index compared to Estonia, which can be
seen in Figure 4. According to UNICEF Estonia has an
adequate equality 0.3-0.4 index and Kazakhstan is
a relative equality country with an index of 0.2-0.3.5
However, there is a widespread perception in Kazakhstan
of a growing gap between the wealthy and the
…………………………………………………………………………………………………………………………………………………………………………….
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https://data.unicef.org/country/est/ (Accessed 11.06.2022).

disadvantaged, and consequently of growing social
discontent. The Gini coefficient is in most cases based
on the level of income, not the level of total assets or
wealth. Therefore, the research result states that in
a country with a low income-based Gini coefficient,
there may still be extreme inequality in terms of overall
wealth. This is especially the case in the post-Soviet
countries in Central Asia and the Caucasus, where most
wealthy social groups often operate outside of the official tax regime, and significant wealth is underreported
or even not reported at all. In addition, many wealthy
households refuse to participate in population surveys
that serve as the basis for calculating the Gini coefficient, or significantly underestimate their assets in
these surveys. This leads to a significant deviation of
the Gini scores towards a lower level of inequality
(Falkingham, 2005).

Figure 4: Gini coefficient between 2001 and 2020 (in %)

Source: Compiled by the authors based on the sources:
https://countryeconomy.com/demography/gini-index/estonia (Accessed 26.04.2022)
https://countryeconomy.com/demography/gini-index/kazakhstan (Accessed 26.04.2022).
Kazakhstan has made significant progress in reducing poverty over the last two decades, albeit this development is still fragile. Between 2006 and 2015, both
national poverty estimates and worldwide poverty
rates – defined as the percentage of a country's popu-

lation living on less than $5.5 a day at the revised 2011
Purchasing Power Parity (PPP) - fell sharply, owing
mostly to rising wage employment incomes (Agrawal,
2007). The poorest 40% of the population saw higher

consumption growth than the national average due to
low unemployment rates and growing real incomes.
However, due to the economic crisis in 2015, there was
a modest reversal in poverty and inequality reduction
gains in 2016. This reversal underscores the dangers of
an economy that is heavily reliant on oil, as well as how
it impacts the most disadvantaged households. The
decrease of poverty resumed in 2017 as a result of increased economic growth.6 In 2020, the country will be
hit by two major shocks: the COVID-19 epidemic and a
sharp drop in oil prices. The poor and vulnerable are
likely to be disproportionately affected by the combined
consequences of these shocks (see Figure 5).
…………………………………………………………………………………………………………………………………………………………………………..
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https://databank.worldbank.org/data/download/
poverty/987B9C90-CB9F-4D93-AE8C-750588BF00QA/AM2020/
Global_POVEQ_KAZ.pdf (Accessed 26.04.2022).

Looking at the case of Estonia, we can see that during the period under review, the country managed to
reduce the percentage of PPPs and now has a very low
ratio compared to Kazakhstan. Despite this, in the Gini
coefficient figure Estonia overall has a higher coefficient, the reason behind this as mentioned above is the
fact that in Kazakhstan the calculation of the Gini coefficient was not made under strong supervision and
the collected data is not enough to generally analyze
the situation of those countries in terms of the private
sector, from a household perspective. The previous
economic crisis in 2008 significantly increased the poverty level, but since 2014, poverty has decreased substantially. The reduction of the poverty level was particularly rapid in 2014-2016, with significant increases in
family benefits and the subsistence level (see Figure 5).

Figure 5: Poverty level between 2001 and 2020 (in %)

Source: Compiled by the authors based on the sources: World Bank, Macrotrends database.
https://www.macrotrends.net/countries/KAZ/kazakhstan/poverty-rate (Accessed 24.04.2022)
https://www.macrotrends.net/countries/EST/estonia/poverty-rate (Accessed 24.04.2022).

For last 20 years, Kazakhstan's public debt has increased 10 times since 2002 to 45.092 millions of US
dollars, or 26% of GDP (see Figure 6). The structure of
public debt is formed by the debt of the government,
the obligations of companies, banks and other organizations for which the state acts as a guarantor. But the
final payer of the public debt remains the citizens who
repay it with the help of tax payments. Under these
conditions, it becomes important to ensure the transparency of the structure of the debt portfolio and to
maximize the effectiveness of the loans received. The
World Bank notes that Kazakhstan's current level of
debt is sustainable in the face of high oil prices and
a reduction in the non-oil deficit. If the first condition is
beyond government’s control, then the second was not
achieved, in part because of the 2020 pandemic. The
World Bank notes that the country needs to revise its
public debt policy towards greater sustainability of
public finances. This requires more transparent and
thorough management of public debt, especially its
external part. The growth of debt entails an increase in
budget spending on debt servicing and the need for
a more thorough assessment of the potential of budget
revenues. Steadily growing public debt, lack of sufficient information about the structure of debt and its
impact on the economy require the development of
a holistic policy. The research proposes that such policy

that can be implemented through the development of
a single document – a public debt management strategy that will bring together the norms and regulations
from different documents and reflect an unambiguous
and understandable approach to keeping debt at a safe
level and reducing the debt burden, mainly external
(Kapparov, 2016).
In the case of Estonia, the country had very low
public debt compared to Kazakhstan. While working on
the research it was determined that the country’s overall public debt never increased from 10% of GDP, however compared to 2019, the debt has doubled, and this
is the highest figure in the last 25 years (see Figure 6).
At the same time, the level of debt obligations in Estonia is still significantly below the upper limit of the
Maastricht criteria. According to Maastricht criteria the
public debt should not be more than 60% of GDP. 7 In
2020, the situation in the government sector was significantly less favorable than a year earlier. The rapid
growth in spending is driven primarily by measures
related to the coronavirus, such as subsidies.
…………………………………………………………………………………………………………………………………………………………………………….
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https://www.bundesbank.de/en/statistics/public-finances/
maastricht-deficit-and-debt-level/maastricht-deficit-and-debt-level793140#:~:text=The%20Maastricht%20Treaty%20specifies%
20reference%20values%20for%20the,of%20GDP%20for%
20government%20debt%20%28the%20Maastricht%20criteria%29
(Accessed 11.02.2022).

Figure 6: Public debt between 2002 and 2020 (in milions USD)

Source: Compiled by the authors based on the sources:
https://countryeconomy.com/national-debt/kazakhstan (Accessed 26.04.2022)
https://countryeconomy.com/national-debt/estonia (Accessed 26.04.2022).

Analyzing the budget deficit of Kazakhstan and
Estonia, we have got an interesting situation in both
countries. The budget of Kazakhstan has not received
as much as it spends for many years. Every year Kazakhstan borrows huge sums from the National Fund.
Transfers from the National Fund to the budget in official reports are called income. But these revenues are
not based on domestic production or any other real
segment of the economy. They rely solely on the accumulations of the National Fund, which are rapidly declining. The illusion of growth in budget revenues is
created due to the constant depreciation of the national currency against the dollar. Real dollar incomes
(excluding transfers) balance at a very modest level and
depend entirely on mineral prices. The growth of budget revenues in Kazakhstan is a myth. The country's
budget is in deficit. Kazakhstan annually needs huge
(up to 30% of the total budget) injections from the National Fund. Every year the country will be forced to
take more and more from it, as the population grows,
and real budget revenues do not increase. If oil prices
had not jumped in the past decade (the National Fund
was formed through the sale of oil), the economy of
Kazakhstan would most likely have collapsed during the
economic crisis of 2020.8

From Figure 7 it is clearly visible that in Kazakhstan
budget deficit (surplus) fluctuates from year to year,
whereas in Estonia it is stable. It has never increased
from 3% of GDP, only in 2020, the value was 5.60% of
GDP9, and 1.7 billion US dollars, which is the maximum
percentage of the deficit in terms of its relation to GDP
(see Figure 7). From the analysis it was determined that
the government did not set quantitative limits on the
budget deficit in 2020-2021, since the implementation
of budgetary rules in the European Union was temporarily suspended. The sharp increase in the budget deficit of Estonia in 2020 to -5.60% of GDP10 and to 1.7 billion US dollars is explained by Covid-19. Overall, since
its independence the country has been showing good
performance in terms of the government revenue, government spending and public debt as well as budget
deficit, unlike Kazakhstan. Kazakhstan also has many
gaps in the correctness of the data provided by the
government, which could use closer scrutiny.
…………………………………………………………………………………………………………………………………………………………………………….
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https://countryeconomy.com/deficit/kazakhstan
(Accessed 26.04.2022).
10
https://countryeconomy.com/deficit/estonia
(Accessed 26.04.2022).
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https://longreads.cabar.asia/kazakhstan_budget
(Accessed 10.06.2022).

Figure 7: Budget deficit between 2002 and 2020 (in milions USD)

Source: Compiled by the authors based on the sources:
https://countryeconomy.com/deficit/estonia (Accessed 26.04.2022)
https://countryeconomy.com/deficit/kazakhstan (Accessed 26.04.2022).

To conclude the study, the authors outline that
initially after the collapse of the USSR, thirty years ago,
Kazakhstan and Estonia had experienced the breakup
of the Soviet Union with economic turmoil, including
a shortage of critical products, a drop-in production,
and hyperinflation. By analyzing the development path
of the two countries in the economic and financial sectors, the authors highlighted the key results from the
research:
Firstly, from the enterprise side the authors conclude that these countries had a wider openness to
foreign direct investment after entering the market
economy. Kazakhstan has been at the center of the
former Soviet Union's major receivers of foreign direct
investment (FDI) since 1991. Nonetheless, despite the
fact that FDI had a generally good influence on Kazakhstan's economic development and per capita income,
the results of the analysis cannot be regarded satisfactory. Significant sums of FDI were not represented in
Kazakhstan's GDP share of these investments. In the
case of Estonia, we observe a different situation. Integration with the West, as well as strong collaboration
with Sweden and Finland, which provided major FDI to
the Estonian economy, played a key part in the country's political, economic, and financial development.
According to the findings, Estonia has a consistent FDI
inflow, and the efficacy of Estonia's development policy, which is centered on innovation, is reflected in GDP
per capita numbers. Another key factor that allowed
the authors to assess the effectiveness of the adopted
state development strategy was the government expenditure. From the perspective of government expenditure, the conducted research has brought up
many questions about the real government budgets of
Kazakhstan and its real spending. The authors conclude
that Kazakhstan's government constantly exaggerates
and do not reveal the real situation with the country's
economic and financial state.
Secondly, from the household perspective of the
affluence of society, the Gini coefficient and the poverty level were analyzed. In Kazakhstan, the size of GDP
per capita has changed in a similar pattern throughout
the same time period as Estonia’s. However, its size is
significantly lower than that of Estonia. Based on the
analysis, it is concluded that the selected approach for
developing a natural resource-based economy has not
resulted in an increase in citizen wellbeing. The fact
that Kazakhstan has a lower Gini coefficient than Estonia is an interesting finding, which can be explained in
part by the fact that many wealthy households refuse

to participate in population surveys, which are used to
calculate the Gini coefficient, or significantly underestimate their assets in these surveys. As a result, the Gini
values deviate significantly towards a lower degree of
inequality. Another significant factor in this analysis is
the level of poverty in society, and over the previous
two decades, Kazakhstan has achieved great progress
in eliminating poverty, however this progress is still
fragile. It emphasizes the hazards of a heavily relied on
oil economy, as well as how it affects the most vulnerable households. When we compare Estonia to Kazakhstan, we can observe that the nation managed to lower
the proportion of PPPs over the time under consideration, and today has a very low ratio.
Finally, in describing the public sector, including
the public debt and budget deficit, the authors conclude that Kazakhstan's public debt has expanded tenfold since 2002. According to the World Bank, the government needs to reform its public debt strategy to
provide stronger fiscal sustainability. This, according to
the authors, necessitates a more open and thorough
management of public debt, particularly its external
element. The research suggests a policy that can be
implemented by creating a single document – a public
debt management strategy – that will bring together
the norms and regulations from various documents and
reflect an unambiguous and understandable approach
to keeping debt at a safe level and reducing debt burden, primarily external debt burden. Other nations,
including Estonia, might implement this approach as
well. In terms of the budget deficit, Kazakhstan's budget has not received as much money as it spends for
several years. The authors come to the conclusion that
Kazakhstan's budget income increase is a myth, and the
country's budget is in deficit. Due to the ongoing depreciation of the national currency versus the dollar, the
government creates the appearance of increased budget receipts. The only thing keeping the country's economy from collapsing is the rise in oil prices. By comparing the percentage of budget deficits in the two countries, the authors discovered that the budget deficit
(surplus) in Kazakhstan fluctuates from year to year,
whereas the budget deficit in Estonia has never risen
above 3% of GDP, except in 2020, when the indicator
increased due to Covid-19.
Overall, the deep analysis in measures of financial
development showed that Estonia has been improving
and developing since its independence in a way that is
beneficial for the nation and the country itself was prepared for changes, whereas Kazakhstan has been trying
to keep up with the world’s financial developments.
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