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ABSTRACT
Objective: The objective of the article is to assess financial situation and debt repayments in households of
self-employed individuals and compare them to these of other types of households. The article aims to identify
the determinants of over-indebtedness.
Research Design & Methods: The study focuses on households of self-employed. The results are based on a
nationwide CATI survey conducted among 1107 Polish indebted households. Theoretical models of the income
distribution (log-logistic, Burr Ill) and the power-exponential model were used to achieve the research goals.
Findings: The economic status of indebted households differentiates income and debt repayments distributions.
Self-employed households have a better financial situation and greater inequalities than households of the paid
employees and individuals sustaining themselves from other sources of income. The debt repayments of entre-
preneurs are higher than in households of paid employees but lower than in other groups of households. The
determinants of over-indebtedness are essentially similar regardless of the work status, but the impact of in-
come, number of loans, and debt type on over-indebtedness is greater for self-employed households.
Implications & Recommendations: The results on the debt repayments distribution and determinants of over-
indebtedness may be helpful in creating regulations that preventing household bankruptcies and policies
aimed at combating social exclusion.
Contribution & Value Added: Introducing the issue of self-employment into the discussion on income and debt
distribution and identifying the over-indebtedness among households of self-employed. To assess the debt repay-
ments, we adopt theoretical income distributions and unique source of data on Polish households in debt.
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INTRODUCTION

The financial standing of households is one of the basic factors impacting satisfaction of needs and the
living conditions that determine the needs. With access to loans, current consumption may be increased
above the level of income generated at a given time. Hence, debts constitute an important source of
financing for household consumption. In 2009-2019, the gross debt-to-income ratio of households in
Poland increased by over nine percentage points to 57.67%. As in other countries of Central and Eastern
Europe, this value is about 1.5 to two times lower than the average for the European Union. Moreover,
this difference is almost fourfold in relation to the most debt-burdened households in the Nordic coun-
tries (Eurostat, 2020). The growing level of household indebtedness affects the ability to meet the needs,
for example, by purchasing durable goods and real estate. This trend, however, carries the risk of over-
indebtedness — the burden of debt repayments may have a negative influence on the economic situation
of households (Betti et al., 2007; Fatoki, 2015; Mutsonziwa & Fanta, 2019); their well-being (Bialowolski
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et al., 2021; Brown & Gray, 2016; Coste et al., 2020; Tay et al., 2017) and, more broadly, on the stability
of the banking system (Ciukaj & Kil, 2020).

While the issues related to household income, or more precisely the distribution of income, have
been addressed in numerous studies (Jedrzejczak, 2009; Jedrzejczak & Pekasiewicz, 2020; Kosny,
2013; Trzcinska, 2020; Ulman, 2020), the indebtedness of Polish households at the microeconomic
level remains under-researched (Aniota-Mikotajczak, 2017; Biatowolski, 2019; Watega & Watega,
2021). The present study focuses on households with income based on self-employment, which has
not raised much interest so far. In our opinion, what deserves attention is the feature of households
ran by entrepreneurs, which manifests itself in volatile income and propensity to use external
sources of financing. We employ a unique dataset on Polish indebted households. Data obtained
from over 1100 respondents in a nationwide CATI survey allowed for a detailed analysis of the finan-
cial situation of households sustained by self-employed persons. Moreover, to the best of our
knowledge, the proposed adaptation of theoretical income distributions to the assessment of debt
repayment distribution is a novel methodological approach.

The purpose of the article is threefold. Firstly, it aims to assess financial situation in households
of self-employed individuals and compare it to that of other types of households with the use of
theoretical models of income distribution. There, the subject of interest is also the level of income
inequality in households of self-employed individuals. Secondly, our goal is to compare the amount
of household debt repayments in Poland between the self-employed, the employees, and individuals
with other sources of income. Income and debt burden determine the purchasing power of house-
hold. On the basis of the above considerations, the degree of over-indebtedness in various types of
households was determined. The third and final goal of the article is to identify the determinants of
over-indebtedness with the use of regression modelling.

The article is organised as follows: firstly, we will review the literature with regard to income,
indebtedness, and over-indebtedness in order to formulate research hypotheses. In the next section,
we will present the data source and research methodology in detail. Then, we will discuss the results
of our empirical research. What follows will be the presentation of income and debt repayment
distributions, along with an exploration of their similarities. We identify the determinants of over-
indebtedness using the power-exponential model. The last part of the study will be a summary in
which we refer to the hypotheses. In this part, we will present the broader implications of our re-
search and outline its further directions.

LITERATURE REVIEW

Income inequalities have been the subject of many analyses by economists and statisticians. In re-
cent years, these issues have gained importance due to their role in economic development. With
knowledge about income distribution in society, we can now measure the quality of life, poverty,
and welfare both in time and space (tukasiewicz et al., 2018; Jedrzejczak & Pekasiewicz, 2020; Kot,
2020). Apart from individual factors such as gender, age, abilities, talent, and health, the income
inequality is influenced by external factors, among which assignment of household members to a
specific socio-economic group plays an important role (Landmesser, 2019). Such nature of inequality
requires that income distributions at the microeconomic level be analysed and compared between
different types of households.

A review of previous studies indicates that households of self-employed individuals in Poland
achieve relatively higher incomes than those of paid employees or other socio-economic groups
(Szczygiet & Piecuch, 2016; Ulman & Watega, 2013). A similar situation is observed, for example, in
the Czech Republic (BartoSovda & Bina, 2009). The advantage of the self-employed can be explained
by their distinctive entrepreneurial personality traits, which determine the profitability of business
(Sarwoko & Nurfarida, 2021).

Many individuals want to become self-employed due to the autonomy and flexibility it brings (Binder
& Blankenberg, 2021). A very common reason for undertaking business activities by individuals is profit,
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which not only enables the development of their firms but also guarantees funds for supporting them-
selves and their families. Profit is the entrepreneur’s compensation for the risk of losing not only com-
pany assets but also private capital resources in the event of bankruptcy. Previous research results show
that there is a significant positive relationship between self-employment and happiness, life satisfaction
(Crum & Chen, 2015; Johansson Seva et al., 2016), and job satisfaction (Benz & Frey, 2008; Blanchflower,
2004). These relations are especially obvious for younger groups of employed which prefer higher inde-
pendence to plan and maintain the work-life balance instead of incomes stability (Tvaronaviciené et al.,
2021). On the other hand, some studies indicate the opposite effect: self-employment is associated with
predominantly negative well-being effects (Bencsik & Chuluun, 2021).

The work status is important considering that different labour groups are likely to differ in job se-
curity, flexibility in labour supply, and access to credit. It is justified especially for the groups of self-
employed and paid employees. These groups may experience different types of income fluctuations
and deal with them in distinct ways. This is relevant for the income inequality in these groups (Albarran
et al., 2009). Research on employment status and income inequality shows that the proportion of self-
employed in the labour force increases income dispersion (Halvarsson et al., 2018). Schneck (2020)
confirmed also that self-employment is a source of income inequality. This can be associated with the
attitude towards risk indicated by Friedman (1953). However, the impact of self-employment on in-
come is more complex. Entrepreneurship has an indirect impact through employment creation, which
seems to reduce income inequality, especially in regard to surviving companies (Gawet, 2020).

One of the most important factors that determine the level of household debt is income. In general,
higher income is accompanied by a higher level of indebtedness, which can be explained by the positive
correlation between the income, consumption aspirations, and creditworthiness. The inevitable conse-
qguence of higher indebtedness is a higher repayment burden, which in turn, increases the risk of over-
indebtedness. However, with rising income households borrow less relative to their income and also
use a smaller proportion of their income for repayments (Wildauer, 2016). There are also many studies
(Anderloni & Vandone, 2008; Bridges & Disney, 2004) that point to low-income levels as the cause of
over-indebtedness, as they require more expensive forms of debt (e.g. loans from pawnbrokers and
non-bank financial institutions) and result in lower resilience to consequences of unexpected events.
Therefore, the relationship between the amount of debt repayment and income may be ambiguous:
the financial situation of a household may have different effects on the level of debt.

The risk of over-indebtedness is also related to employment status. Yilmazer and DeVaney (2005)
proved that self-employment has significant effects on the probability of holding both secured and
unsecured debt. The work status affects not only the possibility to generate income but also deter-
mines its stability over time. Stable employment allows access to a greater number of credit instru-
ments and enables obtaining more favourable interest rates. However, the above circumstances may
encourage excessive indebtedness in absolute terms (Anderloni & Vandone, 2008). Therefore, the
amount of income may not be as decisive for the risk of over-indebtedness as employment stability
and the cash flow it generates. Kempson (2002) indicates that financial difficulties are strongly associ-
ated with low and unstable incomes. These links are obvious during the pandemic period, when finan-
cial risks and their negative outcomes became more perceptible (Cepel et al., 2021). Magri (2007) ar-
gues that the reason for greater debt among the self-employed, despite the higher uncertainty of in-
come and risks involved in their business activity, may stem from lesser perceived importance of pre-
cautionary saving in this group. Apart from the economic situation of entrepreneurs, the debt-related
problems are also affected by socio-demographic characteristics. For instance, some researchers pro-
pose evidence that state support of microfinance programs aimed at widening the access to credit
positively affects self-employment of women (Haque et al., 2019). Other stress that the risk of debt
service difficulties in households of the self-employed increases if the household’s head is poorly edu-
cated or is a woman (Sanchez-Martinez et al., 2016).

The work status affects not only the debt burden but also the types of credit instruments used.
Debt among the self-employed is driven by the needs of small businesses, not by consumer and house-
hold finances (Castronova & Hagstrom, 2004). This was confirmed, among others, by Kim (2017) who
working on data from South Korea, indicated that the increase of self-employed business debt is closely
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linked to intensifying competition in the self-employed sector and the rise in business costs. It is a
determinant that does not occur among other types of households.

Therefore, diagnosis of the income distribution in the self-employed households is of great im-
portance if we are to better understand the distribution of debt repayments and thus over-indebted-
ness. The above-mentioned previous empirical results suggested the following research hypotheses:

H1: Households of the self-employed have a better income situation than other socio-economic
groups, but their income distribution is characterised by greater inequality.

H2: Households of the self-employed have a higher level of debt burden and a higher risk of
being over-indebted than those of other socio-economic groups.

H3: The main determinants of debt burden among the self-employed are the level of income,
the number of loans, and the number of persons in a household.

RESEARCH METHODOLOGY

The study was based on a unique dataset obtained from the nationwide CATI survey conducted among
Polish households in the second quarter of 2018. The CEM Market and Public Opinion Research Insti-
tute, a professional market and opinion research agency, partnered in the data collection phase of the
survey. All the respondents were at least 18 years old and had one or more loan commitments (secured
or unsecured). Finally, 1107 individuals from all over Poland were interviewed. The use of random
sampling and sample size enabled us to generalise the results on indebted households in Poland.

The unit of analysis was the indebted household, not the individual respondent. The reason was
that many decisions, such as the work status of family members and debt, are made at the household
level. A household was classified as self-employed when the respondent obtained income from self-
employment or his own business.

The subject of analyses were the monthly income and the debt repayments per a household
member. To describe the distribution of income per capita and debt repayments per capita, we em-
ployed the log-normal distribution, the log-logistic distribution, and the Burr Il distribution. The es-
timation of income distribution parameters was performed by adjusting the selected theoretical dis-
tribution model to the actual data. We were able to compare the properties of theoretical models
for the analyzed income in separate groups using descriptive statistics.

Let us note that since research on income distribution has over a hundred years of history in eco-
nomic theory, many theoretical solutions have already been proposed for this problem. Using a mathe-
matical function to describe income distribution was first proposed by Pareto. In the literature, the fol-
lowing distributions often appear: the log-normal distribution popularised in the area of research on in-
come by Aitchison and Brown; distributions of the Burr type, namely the Burr Type Xll described by Singh
and Maddala in 1976 and the Burr Type lll described by Dagum in 1977; along with the log-logistic distri-
bution (Fisk distribution). A classification of the majority of theoretical frameworks used to model empir-
ical income distributions is available in the work of McDonald and Xu (1995). On the basis of family in-
come data, the above-mentioned researchers conclude that the generalised Beta distribution of the sec-
ond type best approximates empirical income distributions. However, the Dagum distribution (Burr I1I)
turns out to be only slightly worse according to the statistical fitting measures. The Dagum distribution is
recognised in the income research literature as one of the best income distribution models (tukasiewicz
& Ortowski, 2004). This is also confirmed by Bandourian, McDonald, and Turley (2002) who found that
the Dagum distribution is the best among the three-parameter distributions and better than the two-
parameter distributions studied. The frequency of its use and its usefulness have been confirmed in many
works, as documented in the study by Kleiber and Kotz (2003). The distribution was used also in Poland,
for instance by Jedrzejczak (2009), Jedrzejczak and Pekasiewicz (2020), Ulman (2015), Watega and
Watega (2017). Let us emphasise that a better fitting of a given theoretical distribution to specific empir-
ical data does not mean that this distribution would also be the best model for other datasets (for a
different sample, in a different period, or for different variables).
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In this study, the best results in the statistical sense (the lowest value of the Akaike information cri-
terion) were obtained by the use of the two-parameter log-logistic Fisk model and the Burr Il distribu-
tion. The density function in the Dagum distribution can be recorded as follows (Kleiber & Kotz, 2003):

ch exp(— a)y~+D
f) = — (1)
[1+exp(—a)y™"]
in which a, b, and c are distribution parameters.
The ordinary moment of order r in this distribution is expressed as follows:

mr=B(1—%,c+%)exp(_Ta)rc (2)

in which B is the Euler’s beta function. Using the formula (2), the average value of income can be
determined as the ordinary moment of order r = 1, while the standard deviation is obtained using
the formula:

D(Y)? = my — (my)? (3)
The formula for the Gini coefficient is as follows:
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in which I' is Euler’s gamma function.
In the log-logistic distribution, the density function can be recorded as follows (Kleiber & Kotz, 2003):
bexp(—
fo) = P @ DI (5)
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in which a and b are distribution parameters.
The expected value in this distribution is obtained using the formula:

(4)

E(Y) = Lexp (— E)
b sin (%) b (6)
and the standard deviation:
D(Y) = J (E(Y))? [% tg (g) - 1] (7)

The income distribution inequality can be assessed using the Gini coefficient, which is given by the

formula:

1
G=E (8)

The fundamental issue for the practical application of the theoretical functions as models of in-
come distributions is the knowledge of distribution parameters. Among many estimation methods, the
most frequently used is the maximum likelihood estimation (MLE), which provides consistent, asymp-
totically unbiased, asymptotically efficient, and asymptotically normal estimators of parameters. To
assess the matching rate of the theoretical distribution and the empirical income distribution values
of the Akaike information criterion were applied.

The Sen index (9) was used to determine the measure of well-being (Ulman, 2015):

Ws =u(l-G) (9)

The difference between the analysed distributions was measured by the Bhattacharyya (Ds) dis-
tance (Bhattacharyya, 1943). It is based on a comparison of the density function of two distributions
according to the formula (Ulman & Cwiek, 2019):

Dg(f1, f2) = —In(p) (10)
inwhich p = [ /fi()f2(y)dy and p € [0, 1].

The Bhattacharyya distance ranges from 0 to oo. The value of zero indicates a perfect match
between distributions, whereas the higher the value of this distance, the greater the difference be-
tween compared distributions.

Income and debt repayments were compared using the debt service to income ratio (DSTI). This
ratio is commonly used as an objective criterion for determining which households are recognised as
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over-indebted (D’Alessio & lezzi, 2013; Ntsalaze & lkhide, 2016; Sanchez-Martinez et al., 2016). Con-
currently, regression modelling was used to assess the determinants of over-indebtedness. The anal-
yses included linear, exponential, and power-exponential models. The best results (the highest coeffi-

cient of determination R?) were obtained through the use of the power-exponential model:
N

Vi = Qg nxijaj cexp(Asp1Xist1 + Asp2Xisrot . FapX + &) (11)
j=1
where:
y; - debt service to income of the i-th household,
Xij - j-th independent variable for the i-th household,
@; - parameter for the j-th independent variable,
&; - value of the random component for the i-th household.

The variable selection method was the stepwise regression, and the parameters were estimated
using the least squares method. Among the independent variables for the model, the characteristics
of the respondents (gender, age, education level) and their households (income, subjective assess-
ment of the financial situation, number of persons, place of residence, floor area of the flat or
house), but also variables characterising the household debt were used (number of loans, type of
debt: bank (ref.), non-bank, mixed).

RESULTS AND DISCUSSION

Table 1 presents those results of estimation of theoretical models of income distribution per capita
and debt repayments per capita, which were most relevant in a statistical sense (the lowest level of
the Akaike information criterion), namely the Fisk logistic distribution and the Dagum distribution. In
each of the presented models, all parameter estimates turned out to be statistically significant. This
enabled the presentation of the studied distributions in two ways: by calculating their descriptive char-
acteristics (Table 2) and by drawing graphs of density function (Figure 1).

The comparison of the density function graphs presented in Figure 1 allows us to conclude that
both the distribution of debt repayments as well as the distribution of income are right-skewed. In
both cases, the function for households of the self-employed is shifted to the right which means that
they have, on average, higher incomes and higher debt repayments. The functions are also more flat-
tened which indicates a greater dispersion around the mean, and thus their greater differentiation.

The information presented in Table 2 corroborates the findings obtained from the graphs analysis.
Characteristics of income distribution indicate a significant difference between average values for the
per capita income in households of the self-employed and paid employees compared to individuals
sustaining themselves from other sources of income, in favour of the former. However, the difference
between the dominants is not a major one. This is probably caused by very high incomes in some
households of the self-employed, significantly exceeding both the incomes of the paid employees and
the average level of entrepreneurs’ earnings. This shifts the average income value towards its higher
end without changing — in comparison to the range — the dominant value. This suggests that the in-
come within the group of households of the self-employed is more diverse compared to the group of
households of the paid employees and others. This is confirmed both by the coefficient of income
variation and the Gini coefficient, which are significantly higher for households of the self-employed
than other types of households. This agrees with the previous research by Merz (2000). Compared to
the paid employees, the self-employed show greater income volatility because they are over-repre-
sented at both the left and right tails of the total income distribution (Carter, 2011). These inequalities
also result from the heterogeneity of the self-employed as a group (Parker, 1997).
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Table 1. Estimation results for the distributions of income per capita and debt repayments
. Standard i Likelihood | Bayesian infor- Akaike
Parameter | Estimator Z statistics p-value . . . .
error ratio mation criterion | criterion
income per capita
self-employed*
a -17.039 1.334 -12.770 <0.0001
b 2.247 0.173 12.973 <0.0001 -1289.96 2589.89 2583.91
employees*
a -20.036 0.698 -28.705 <0.0001
b 2.714 0.094 28.920 <0.0001 -5607.25 11227.51 11218.50
others**
a -28.180 4.173 -6.752 <0.0001
b 3.735 0.508 7.347 <0.0001 -1574.59 3164.96 3155.17
c 0.492 0.130 3.778 0.0002
debt repayments per capita
self-employed**
a -12.722 2.458 -5.177 <0.0001
b 2.079 0.343 6.061 <0.0001 -1165.84 2347.02 2337.68
c 0.509 0.149 3.426 0.0006
employees**
a -10.833 1.019 -10.627 <0.0001
b 1.908 0.145 13.169 <0.0001 -4879.87 9779.46 9765.73
c 0.668 0.104 6.425 <0.0001
others*
a -8.334 0.563 -14.812 <0.0001 1442 27 2895.26 2888.54
b 1.582 0.107 14.799 <0.0001

* — Fisk log-logistic distribution; ** — Dagum (Burr ) distribution.
Source: own elaboration of CATI survey data.
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A conglomerate of average incomes and their inequality included in the Sen index formula indi-
cates that self-employment generates higher social welfare than income from hired work. Better
financial situation of households of the self-employed in Poland are confirmed by Kosny (2013). The
upper groups of income are dominated by households declaring paid employment and self-employ-
ment as their main source of income, while in the lower groups of income the share of such house-
holds is significantly lower. On the other hand, Szczygiet and Piecuch (2016) found that running a
business by the head of a household contributes to higher average income than in other socio-
economic groups. The better financial position of self-employed individuals (compared to those
relying on other sources of income) is also confirmed by studies conducted for the household as a

whole by Ulman and Watega (2013) and separately for women and men by Ulman (2015).

Table 2. Characteristics of the distribution of income per capita and debt repayment per capita

Measure | Self-employed Employees Others
income per capita
Mean (PLN) 2786.18 2032.88 1592.03
Median (PLN) 1963.26 1608.32 1398.43
Mode (PLN) 1282.45 1209.53 1189.85
Third quartile (PLN) 3201.10 2410.91 2011.66
Gini coefficient (%) 44.50 36.85 33.27
Coefficient of variation (%) 176.04 98.51 3.95
Sen index (PLN) 1546.30 1283.80 1062.37
debt repayments per capita

Mean (PLN) 449.19 370.16 421.74
Median (PLN) 272.56 213.36 194.27
Mode (PLN) 67.63 84.97 75.72
Third quartile (PLN) 519.37 404.21 389.10
Gini coefficient (%) 55.01 56.09 63.22

Source: own elaboration of CATI survey data.

The distribution of debt repayment reveals higher inequalities than in the distribution of income.
The values of the Gini coefficient exceed those calculated for income, with the largest inequalities
in debt repayments occurring in households sustained from other sources of income. Repayments
in households of the self-employed are, on average, higher than in other households, but the ine-
qualities in this group are among the lowest.

Therefore, it becomes reasonable to determine whether the income and debt repayment distribu-
tions differ between the studied groups of households. For this purpose, the differences between
these distributions in the surveyed household groups were assessed using the Bhattacharyya distance
(Table 3). Generally, the distance between the distributions is not large, but the greatest differences
can be noticed between the income distribution within households of the self-employed and those
sustained from other sources of income. On the other hand, the greatest distance separates the dis-
tribution of debt repayments in households of the self-employed and the paid employees.

The more favourable income situation means that households of entrepreneurs generally have
higher nominal monthly debt repayments, which nevertheless does not translate into a much greater
debt burden in relation to income. This agrees with the findings by Wildaeur (2016), which show that
with rising income, households use a smaller proportion of their income for debt repayments. The
average debt service to income ratio (DSTI) in these households is about 20%, while it amounts to
about 18% for households of the paid employees and to 25% for other groups of households.
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Table 3. Bhattacharyya distance (DB) between the distributions of income per capita and debt repayment
per capita for selected groups of households

Income per capita Debt repayments per capita
Specification
self-employed | employees others self-employed | employees others
Self-employed 0 0.0200 0.0470 0 0.0214 0.0128
Employees 0.0200 0 0.0257 0.0214 0 0.0187
Others 0.0470 0.0257 0 0.0128 0.0187 0

Source: own elaboration of CATI survey data.

A greater debt burden increases the risk of over-indebtedness. Considering the DSTI ratio, regard-
less of the adopted threshold, the financial situation of households sustained from other sources of
income is the worst (Figure 2). However, we should note that the higher the DSTI level is adopted as
the threshold of over-indebtedness, the smaller the difference in share of over-indebted households
between the group of the self-employed and others. The percentage of over-indebted households in
the self-employed group is higher than in the paid employees, albeit by no more than 1.8 percentage
points. Assuming that over-indebted households have DSTI > 30% (D’Alessio & lezzi, 2013, 2016; Mi-
chelangeli & Pietrunti, 2014; Tiongson et al., 2009), the self-employed group included 16.3% of such
households, the paid employee group — 14.6%, while other work status groups —24.5%. These results
are consistent with the findings from previous research using the DSTI as a measure of over-indebted-
ness. Self-employed households are generally more likely to be over-indebted compared to those in
which the head is a paid employee (D’Alessio & lezzi, 2016; Du Caju et al., 2016). Moreover, Yilmazer
and DeVaney (2005) confirm that self-employment has significant effects on the debt ratios but only
for other types of credit (other than mortgage, credit cards, and instalments). Furthermore, other re-
search indicates that self-employment may be associated with a more serious debt repayment prob-
lem: mortgage arrears (Duygan-Bump & Grant, 2009) or insolvency.

DSTI50
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40%
30%
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DSTI20 DSTI40
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e Self-employed === Employees Others

Figure 2. Over-indebtedness according to the DSTI ratio for selected groups of households
Source: own elaboration of CATI survey data.

Figure 3 presents the empirical DSTI distribution ratios for the analysed household groups. Within
each group, the distribution of this ratio can be defined as multimodal. For households sustained from
other sources of income, but also among the self-employed, we notice outliers as the ratio exceeds 100%.
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Figure 3. Empirical distribution of the DSTI ratio
Source: own elaboration of CATI survey data.

Due to the fact that an excessively high share of debt repayments in income may lead to over-
indebtedness, it seems reasonable to identify the factors determining this relationship and to examine
whether they differ depending on the type of household. For this purpose, we estimated the parame-
ters of the power-exponential model for the DSTI (dependent variable). Among the independent vari-
ables, we considered the characteristics of the respondents, their households, and their debt, for
which we used backward stepwise regression. Following this approach, only the statistically significant
variables that determined the DSTI ratio remained in the model.

Table 3. Power-exponential model: estimation results

Self-employed Employees Others

Specification Standard Standard Standard

Parameter p-value | Parameter p-value | Parameter p-value

error error error
Constant 7.462 0.816 0.0000 6.778 0.424 | 0.0000 6.242 0.747 |0.0000
Education - - - 0.147 0.041 |0.0003 - - -
No. of persons| -0.245 0.065 0.0002 -0.285 0.029 |0.0000 -0.191 0.051 | 0.0002
In(income) -0.620 0.094 0.0000 -0.543 0.054 | 0.0000 -0.475 0.096 | 0.0000
Flat area - - - 0.001 0.001 |0.0249 - - -
No. of loans 0.595 0.101 0.0000 0.343 0.042 |0.0000 0.432 0.080 | 0.0000
Non-banking -1.294 0.166 0.0000 -0.960 0.063 | 0.0000 -0.872 0.127 |0.0000
Mixed -0.464 0.235 0.0501 -0.183 0.092 |0.0480 - - -
Model fitting

R? 0.4615 0.4073 0.3633
F statistics F(5.141)=24.17 p<0.001 F(7.657)=66.18 p<0.001 F(4.187)=28.25 p<0.001
Standard error 0.8263 0.6953 0.7859
N 147 665 192

Source: own elaboration of CATI survey data.

The results in Table 3 show that the increase in the DSTI ratio, and thus the risk of over-indebted-
ness, is influenced by the number of loans (in any analysed group of households) and, in the case of
paid employees, also by the level of education and the floor area. Generally, the factors determining
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the level of DSTI ratio do not differ substantially between the analysed groups of households. However,
we should note that the impact of income, number of loans, and type of debt (non-bank and mixed) in
households of the self-employed is stronger than in other groups.

CONCLUSIONS

The analysis of income distribution and income inequality has a long history. The novelty of the present
study lies in introducing the perspective of self-employment into the discussion on income and debt
distribution and the problem of over-indebtedness.

The research carried out on a sample of Polish indebted households shows that the economic sta-
tus differentiates distributions of income and debt repayments. Therefore, it is justified to study these
household groups separately. The self-employed households have a better financial situation than
households of paid employees and individuals who support themselves from other sources of income.
On the other hand, the Gini coefficient confirms the occurrence of greater inequalities in distribution
of income for households of entrepreneurs compared to other analysed groups. These results agree
with expectations and confirm greater income inequality for this group of households. Thus, the con-
ducted analyses allow us to positively verify hypothesis H1. The households of entrepreneurs exhibit
the income debt burden higher than those of paid employees but lower than households of individuals
who support themselves from other sources of income. This may suggest that greater income fluctua-
tion leads to over-indebtedness. In this context, we may assume that hypothesis H2 is partially con-
firmed. On the other hand, the identification of the variables that determine the extent to which in-
come is encumbered with repayments did not show any fundamental differences: the determinants
are essentially similar regardless of the work status. However, the impact of income, credit, and type
of debt on the over-indebtedness is greater for households of the self-employed.

The limitation of this study is that the analysis concerned only a single year. A longitudinal study
focused on the situation of the self-employed would certainly prove valuable. Moreover, the group of
self-employed households is very heterogeneous, which results in high income inequality. Therefore,
future analyses should distinguish more homogeneous types of self-employed households (e.g. free-
lancers, entrepreneurs, etc.). Moreover, future research should scrutinise the characteristics of the
debt held by self-employed households because — as Castronova and Hagstrom (2004) and Yilmazer
and DeVaney (2005) indicate — the type of their debt is different from other households. However, this
would require gathering more detailed data and a different research methodology based on in-depth
interviews with entrepreneurs. Such an approach would shed light on self-employment and perhaps
challenge the findings made in this study. Given that the situation of self-employed workers depends
on the local context and the conditions in which they operate (Erkut, 2016; Onwe et al., 2020), we
believe future scholarship should prepare an international comparative study on income and debt
among households of the self-employed. It would also be valuable to compare the financial situation
of indebted and non-indebted households of self-employed.

The use of debt increases the range of consumer choices and is a necessary function in the modern
economy. At the same time, as long as borrowing is available, some people will get into difficulties
with debt. However, as is the case with poverty, appropriate policies can reduce the risk. Research
results on debt distribution and its determinants may help to create regulations that prevent house-
hold bankruptcies and policies aimed at combating social exclusion. Identifying the characteristics of
over-indebted households could also allow for designing better solutions that would increase stability
of the financial system and provide debt counselling for groups prone to over-indebtedness.
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