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Abstract: The COVID-19 pandemic not only caused a global health crisis but also had a huge
impact on household finances. This research aimed to examine the financial situation of rural and
urban households in Poland between 2018 and 2022 from a multidimensional perspective. In a
unidimensional approach, the financial situation of households was analyzed separately for their
income, expenditures, savings rate, and shares of fixed expenses. In a multidimensional approach,
the analysis used a synthetic index constructed for all these variables combined, employing the
TOPSIS method and drawing on microdata from the Polish Central Statistical Office that totaled
approximately 150,000 households. It was found that despite the pandemic outbreak, which led
to major changes in the labor market, government-introduced organizational and legal measures
protected the income of Polish households from decline. Indeed, income was increasing up until 2021,
with a modest fall in 2022, which was less severe in rural households (by about 2%) than in urban ones
(by 6%). A more immediate response to the outbreak was observed in consumer spending, which
fell sharply, while the food share in consumption increased at similar levels in rural and urban areas.
Regression analysis showed that compared to 2019, the pandemic worsened the financial situation
of Polish households, but only in 2020 and 2022 were these changes statistically significant. In 2021,
the financial situation improved slightly, but the change was not statistically significant. Before the
pandemic, the synthetic assessment of the financial situation in rural areas was lower than in urban
ones, and the pandemic period did not reduce these differences, showing no convergence between
poorer rural areas and richer urban ones. Diagnosing and monitoring the household financial
situation are crucial steps for achieving the social dimension goals of sustainable development.
Research on the pandemic’s effects on household finances provides valuable information that can
help develop effective strategies to counter future crises while supporting the social dimension of the
sustainable development strategy.

Keywords: rural households; urban households; financial situation; TOPSIS; the social dimension of
sustainable development; COVID-19 pandemic

1. Introduction

The COVID-19 pandemic appeared in Europe in February 2020, with the first case in
Poland reported in early March. Later that month, a state of epidemic was introduced [1],
which remained in force until May 2022. The state of epidemic was downgraded to a
state of epidemic emergency in May 2022 [2], which was finally revoked in July 2023 [3].
Unprecedented in the modern world, the dynamic spread of the virus SARS-CoV-2, high
mortality rate, and lack of vaccines in the early stages of the pandemic caused a global
health crisis. Governments worldwide introduced strategies to limit the spread of the
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virus [4], which in most European countries, including Poland, consisted of strict restric-
tions on population movement and the need to maintain social distance (Sweden did not
replicate the solutions introduced in other European countries; there were no restrictions
on movement, only recommendations to maintain social distance and, if possible, move to
remote work. As Hologa and Winiarski [5] highlighted in their study, Sweden’s unique
way of combating the pandemic was based on specific social, organizational, and legal
resources, as well as society’s pragmatic approach to the pandemic’s social reality. The
implemented strategy proved successful, but as the authors pointed out, its implementation
in another country would likely have been a failure.). The restrictions and lockdowns put
in place to limit the spread of the disease had the side effect of halting service-providing
activities in several industries: hospitality, tourism, entertainment, leisure, hairdressing,
and private health care [6-8]. In other industries, including transportation and catering,
activities were severely curtailed. Schools, universities, and government offices closed
and began to operate remotely. The abrupt changes in the operation of industries, public
institutions, and businesses contributed to creating a socio-economic crisis on top of the
medical one [9-17].

In Poland, as in other European countries, the pandemic caused major changes in
the labor market. On the one hand, the temporary closure of some industries (which not
infrequently led to bankruptcies), restrictions on the activities of others (take-out rather
than on-premises catering), and border closures (which limited trade and consequently
production and service value) may have contributed to a diminished demand for labor
and reduced household income. On the other hand, the new reality created conditions for
the dynamic development of some industries (delivery services), transformations of others
(Al revolution), and a different (remote) form of work. As indicated by Korzeniowska
et al. [18], the pandemic accelerated the transformation of Poland’s economy from tradi-
tional to digital, increasing the popularity of online shopping, e-commerce, e-banking,
digital administration, and remote medical services, among others. These changes, along
with government support programs for businesses and households, potentially protected
the income and financial situation of Polish households. The pandemic not only altered
households’ ability and means of generating income but also contributed to changes in the
type and level of expenditures and savings [19,20], although the pace and nature of these
changes depended on several household characteristics.

In Poland, place of residence is an important factor that differentiates income opportu-
nities and household spending patterns. Rural areas are still characterized by lower income
levels and higher income inequality than urban ones [21,22].

However, the last eight years have seen a public policy context characterized by an
aversion to economic inequality, with generous redistributive programs and public in-
vestment strategies targeting less developed rural areas. Combined with a long period of
economic growth and a low unemployment rate, this context helped less affluent house-
holds, including rural ones, bridge the gap with the better-off. However, the outbreak of the
pandemic and the legal and organizational solutions introduced in 2020 must have changed
the reality in which Polish households operated and maintained their financial situation.

Poland implemented several anti-crisis measures, much like other EU nations. The
Anti-Crisis Shields—a set of business policies and employee help programs—were among
the most effective in Central and Eastern Europe, evidenced by Poland experiencing one
of the shallowest recessions in the EU and maintaining a low unemployment rate during
the pandemic. Therefore, studying the effects of this support on household finances
and comparing them across countries are crucial steps to developing effective anti-crisis
strategies for the future.

The primary objective of the research was to conduct a multidimensional (composite)
evaluation of the financial situation of rural and urban households in Poland and to
diagnose its changes from 2018 to 2022. The study emphasized the pandemic years of
2020-2022 and compared them to the pre-pandemic period of 2018-2019. The evaluation
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was preceded by unidimensional assessments of selected financial indicators. This approach
aimed to address the following research questions:

RQ1: was the household financial situation, as quantified by the synthetic index, rated
lower in 2020 through 2022 than in the pre-pandemic period?

RQ2: was the pre-pandemic difference in the synthetic index between urban and rural
households reduced during the pandemic years?

Assessing the financial situation of households is an important research concern from
both macroeconomic and microeconomic perspectives. Macroeconomically, a poorer av-
erage financial situation poses threats to the banking sector, aggregate demand, capital
accumulation, and the overall health of the economy [23]. Microeconomically, a worsening
financial situation translates into lower living standards with all attendant social implica-
tions. The research addresses the gap created by the scarcity of studies on the relationship
between COVID-19 and household financial situations. Despite numerous papers on the
pandemic’s effects on national economies, there is a lack of detailed, multidimensional,
microeconomic-level analysis of the financial situation of rural households in Poland,
particularly in the context of their adapting income levels and consumption patterns.

Poland, like other European Union countries, pursues sustainable development, one
of the modern world’s most significant challenges. This concept integrates economic devel-
opment, environmental protection, and social justice. The UN Resolution, “Transforming
our World: the 2030 Agenda for Sustainable Development”, defines these goals. All coun-
tries, regardless of socio-economic development level, must implement actions to improve
residents” quality of life and increase prosperity while caring for the environment.

In Poland, socio-economic development goals are outlined in three dimensions of
sustainable development and included in the 2017 “Strategy for Responsible Development”
(SOR). The social dimension prioritizes reducing social exclusion, poverty, and inequalities,
including territorial disparities, ultimately improving citizens’ quality of life.

From a household perspective, income plays a crucial role in enhancing quality of life
by satisfying various needs. As Leszczyriska [24] notes, “household income is not only
an economic category but also a social one” because it influences social status. During
economic crises, such as the COVID-19 pandemic, household savings gain significant
importance, improving economic security and resilience to financial shocks.

These financial and economic variables contribute to the overall financial situation of
households. Diagnosing and monitoring this situation are essential steps for achieving the
social dimension goals of sustainable development. Research on the pandemic’s effects on
households provides valuable information for developing effective strategies to counter
future crises while supporting the social dimension of the sustainable development strategy.

2. Financial Situation of Households—Literature Review

The concept of household financial situation has not been clearly defined in the
literature and is not easy to define [25]. Thus, the concept is often presented intuitively
without a formal definition. However, two approaches prevail in socio-economic research:
broad and narrow. The broad definition includes not only the household’s current financial
streams, such as income, savings, and debt, but also the net worth of financial assets, at
least to the extent that a household needs to survive economic shocks like job loss, health
issues, or other events involving unexpected expenses. This approach is used in studies of
both financial stability and the resilience of household finances [26-28].

In narrow terms, a household’s financial situation is identified with the level of
disposable income or the amount of consumer spending. However, neither of these financial
categories alone fully captures the concept of financial situation, despite the fact that
consumption expenditures reflect the main purpose of households, which is to meet the
needs of their members. At the same level of income, a higher share of consumer spending
may imply a worse financial situation due to a lower savings rate [29]. However, a lower
share of expenditures in income may also be associated with the need to service debt
obligations. Additionally, assessing the financial situation requires accounting for the
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broader environment, since the same level of income and spending may reflect different
financial situations for households in a large metropolis versus a peripherally located
village [25]. Thus, in the opinion of the authors of this study, it seems reasonable to
include the burden of fixed expenses, such as food and housing (including energy), in
the assessment. The rationale is that at the same income level, a higher share of fixed
expenditures reduces a household’s fund for discretionary spending, which is a clear
indicator of a worse financial situation.

Another problem with using income as the sole indicator of financial situation is the
stability of its sources. Hired casual labor, self-employment, and farm work generate less
stable income streams than other sources [21,30,31]. For example, farmer households, which
cannot be as certain of their income as full-time worker households, tend to accumulate
much greater savings in a financial reserve to offset anticipated income shocks.

The income or consumption level alone does not reveal how much a household
saves (and even less how much it invests), leaving the long-term picture of the financial
situation incomplete. The particular importance of savings in assessing household financial
situations is highlighted in the research of Szustak et al. [19], which describes savings
as the cornerstone of a household’s financial development. Consequently, Wereda and
Prokopowicz [32] consider savings an integral part of the financial situation as a complex
concept. Moreover, a survey by Pazdzior and Majek [28] reveals that, in the prevailing
opinion of Polish respondents, savings accumulation is the surest way to hedge against
crises, shocks, and adverse events that could potentially ruin household finances.

When a household exceeds its financial capacity, it can turn to external sources of
financing for current consumption, investment, or recovery from external shocks. However,
households already burdened with loans may find it difficult to cover various expendi-
tures [33]. Thus, the financial situation of a household budget burdened with debt should
be considered worse than that of a household without any liabilities. However, this rela-
tionship is not necessarily linear: the literature points to the existence of a tipping point in
household liabilities, beyond which debt ceases to build wealth (through investment) and
begins to destroy it [34].

When assessing the financial situation, it is necessary to analyze the sources and levels
of income, consumer spending, savings, and debt, as well as accumulated financial or
physical assets that serve as a financial cushion against income and expense shocks [35].
A similar definition of financial situation is provided by other researchers [18,25,29,36],
as well as the National Bank of Poland [37], which, until 2017, published assessments of
household financial situations in separate sections devoted to income generation, private
consumption, savings and investment, and assets and liabilities.

Different lifestyles of rural and urban residents have long translated into different
income generation, spending, and saving habits. Ongoing modernization of rural areas
has bridged the gap to some extent, but some differences remain. These changes have
resulted from the decline in the importance of agriculture in the rural economy. Conse-
quently, there has been a shift away from multi-generational family farms and agriculture
in general, along with an evolution in residents” demographics and patterns of economic
activity [31]. Accelerating suburbanization also means that the countryside within the
sphere of influence of larger urban centers is losing its agricultural functions, taking on
a residential and service character [38]. Whether these changes impacted the financial
situation of rural households in the short span of the study period seems doubtful, but
they provide important background for understanding the impact of the pandemic on the
financial situation dynamics of rural and urban households.

3. Materials and Methods

The primary source of information on the financial situation of Polish households
is the Household Budget Surveys (BBGD in Polish) conducted by the Central Statistical
Office, which also cover the living conditions of the population. BBGD surveys are using
a representative method, which allows the results to be generalized to all households
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in Poland [39].These surveys focus on household budgets, including the monetary and
non-monetary amounts of income and expenses of all household members. Unfortunately,
the BBGDs do not report objective measures of household assets or liabilities, but only
respondents’ opinions on financial reserves in case of income and expense shocks, and
subjective assessments of debt severity. The reluctance to answer questions about these
aspects of their financial situation leads to a lack of reliable measures. Consequently, the
study adopted a simplified, narrow definition of financial situation. The literature explores
a concept broader than the objective financial situation studied in this paper—a concept
that includes subjective assessments; it is covered under the term of financial satisfaction or
financial well-being [40,41].

The study drew mainly on unidentifiable microdata from the Household Budget
Survey conducted by the Central Statistical Office [42]. The survey reported on more than
30,000 households each year in two groups of urban and rural place of residence over five
years between 2018 and 2022. Thus, a total of more than 150 thousand households were the
study objects.

The research was conducted in three stages (Figure 1). Stage I provides a background
for subsequent analysis, showing changes in the macro-environment of Polish households,
which could have possible bearing on their financial situation.

Stage I Macroeconomic background of Polish households

Analysis of selected macroeconomic determinants in 2018-2022:
e  organizational and legal regulations of the Anti-Crisis Shield.
e unemployment rates.

Stage II One-dimensional assessment of the household financial situation

Application of descriptive statistics methods:

e  weighted means—with representative weights used to obtain
sample structure consistent with the census structure in terms of
household demographics and place of residence [39],

e measures of the dynamics—absolute and relative growths.

to the analysis of one-dimensional subindices (Xi):
Xi1—real equivalent income (PLN),

Xz—real equivalent consumption expenditures (PLN),
Xs—savings rate (%),

Xs—food share in consumption expenditures (%),
Xs—housing share in consumption expenditures (%).

Stage III Multidimensional assessment of household financial situation

1. Compute the synthetic (composite) index (qi) of each household’s
financial situation,

2. Assign each household a class of financial situation assessment fol-
lowing fixed boundary approach,

3. Determine households’ percentage structure with respect to their
assessment classes for each year of the study period,

4. Formulate a typology of the classes grounded in the average values
of the synthetic index.

Analysis of the effects of year and residence location on the synthetic

Stage IV
age index of household financial situation

Figure 1. Schematic of research stages. Source: own elaboration.
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Stage Il evaluates selected one-dimensional indicators of the financial situation—an
approach often used in the literature [see [11,19]]. The indicators include real (adjusted
for inflation) per capita income, real per capita consumption expenditures, savings rate,
share of food (with non-alcoholic beverages), and of housing (including energy) in total
consumption expenditures. The household savings rate was defined as the ratio of the
difference between disposable income and expenditures to disposable income [43].

Stage III combines partial indices from the previous stage (with income and consump-
tion expenditures deflated by equivalence scales instead of household size) to compute
the synthetic (composite) index for each household (Figure 1) using the TOPSIS method
(Technique for Order Preference by Similarity to an Ideal Solution). Equivalence scales
that account for scale effects are necessary when comparing incomes of households with
different size and demographic composition [44]. A modified OECD scale recommended
by EUROSTAT assigns the first adult in the household a weight of 1, other adults 0.5, and
children 0.3.

Socio-economic research often examines complex phenomena characterized by several
simple features. Examples include material deprivation [45], socio-economic develop-
ment [46], and quality of life [47]. Applying synthetic (composite or multidimensional)
indicators for their assessment aids in interpretation and simplifies the complexity of si-
multaneously analyzing many simple features. Naive non-ideal methods or, in recent
years, ideal methods such as the Hellwig [48] or TOPSIS method [49,50] are employed in
constructing synthetic indicators. Obtained values of the index are then used to assess the
level and changes in the financial situation for the 2018-2022 period.

Construction of a synthetic index with TOPSIS [45-47,49,50]:

1. normalizing partial indices (X;) with min-max method:

xij — min{x;;}

for stimulants : z;; = :
1] miax{xij'} — mm{xi]-}

1

mlax{xi]-} — Xi]‘

()

for destimulants : z;; =
g mlax{xij} — min{x;; }
i

where: x;;—is the value of the j-th partial index in the i-th household;

2. finding ideal and anti-ideal values for every partial index in the set of households
across the years [51,52].

ideal:
AT = <mgx(zi1),m(1x(zi2),. : .,max(ziK)> = (zf,2z9,...,zf) = (1,1,...,1) 3)
1 1 1
anti-ideal:

A = (min(zil),min(zQ),...,‘min(z,'K)) = (z1,25,...,2¢) = (0,0,...,0) 4)

1

Reference (ideal) values for partial indices were determined from a restricted set of
households—omitting those outside the range:

(Q1 —1.5-IQR; Q3 + 1.5-IQR) (5)

where Q1, Q3—are the first and third quartiles and IQR—is the interquartile range.

3.  calculating Euclidean distance from the ideal (di+) and anti-ideal (d;"):
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af = -2 ©)
d; = \/ Yooz —z)° (7)

4. computing the synthetic index (g;):

d;i
d- +d’

1

gi = where i is the household number. (8)

The multidimensional assessment was based on a set of partial indices analyzed in a
unidimensional analysis. Only two indices—the share of food and the share of housing
expenses in household consumption expenditures (%)—were considered as destimulants of
the financial situation; the rest were stimulants. The fixed boundary approach distinguished
five classes of household financial situation (Table 1) based on the values of the synthetic
index (g;).

Table 1. Classes of household financial situation from the values of the synthetic index.

Class Assessment of Household Financial Situation Range of Synthetic Index (gq;)
I very high (0.8;1.0)
I high (0.6;0.8)
I medium (0.4;0.6)
v low (0.2;0.4)
\Y% very low (0.0; 0.2)

Source: own elaboration based on [46].

Stage IV: The analysis of the effects of year and residence location on the synthetic
index of household financial situation employed regression with binary predictors, a
method often used in socio-economic research (cf. [53,54]).

Regression formula for binary regressors:

g = Bo + B1Y2020 + B2Y2021 + B3 Y2022 + BaCLy + B5Y2020C Ly + B6Y2021CLy + B7Y2020CL; + € )

where
g—synthetic index of a household’s financial situation,
Y;—indicator variable of the j-th year; these variables assign 0 to 2019 (the year before
the outbreak), which serves as the reference year,
CL,—indicator variable of a rural household; assigns 0 to urban households,
e—error term.

4. Results
4.1. Macroeconomic Determinants of the Financial Situation of Polish Households During the
COVID-19 Pandemic

The macroeconomic factors that affect a household’s environment and consequently
its functioning and financial situation can be classified in various ways [35,55], but the
general consensus distinguishes the following factors:

1.  environmental conditions (geographic and climatic)—the presence of fertile soil,
mineral deposits, or environmental hazards (natural and anthropogenic);

2. demographic, social and cultural background—the age structure, migrations, social
norms, traditions and values; this category includes place of residence—urban or
rural studied in this paper;

3. economic fundamentals—country’s economic situation, unemployment, wage lev-
els, inflation;

4.  political, legal and administrative framework—fiscal and redistributive policy, degree
of economic freedom.
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Following the outbreak of the pandemic, governments in many countries focused on
protecting public health and limiting the spread of the disease. However, curtailing popula-
tion mobility inevitably led to upheavals in the labor market. Many companies were forced
to reduce their operations, halt them temporarily, or even declare bankruptcy. In many
countries, the pandemic contributed to rising unemployment, although the impact varied
across different industries. Job losses and forced shutdowns caused financial problems for
many households and contributed to the deterioration of their financial situation.

An analysis of the unemployment rate in Poland (Table 2) shows that the outbreak
did not cause an immediate increase; in fact, a slight drop to 3.2% was recorded in 2020. In
2021, the rate rose to 3.4%, but a year later, it dropped again by 0.5 percentage points. As
Adamowicz’s [20] research indicated, in most European countries, the rate exceeded 5% in
2020, reaching 15.5% in Spain [56].

Table 2. Poland’s unemployment rate in 2018-2022 across urban and rural areas.

Unemployment Rate in Quarters Unemployment Rate in Years
Year Quarter
Urban Rural Poland Urban Rural Poland
I 3.7 4.8 4.2
I 3.5 3.8 3.6
2018 I 35 43 38 3.6 4.3 3.8
v 3.5 4.2 3.8
I 3.7 4.3 3.9
I 3.0 3.5 3.2
2019 I 30 30 31 3.2 34 3.3
v 3.0 2.7 2.9
I 3.0 3.3 3.1
I 3.1 3.2 3.1
2020 I 31 35 33 3.1 3.3 3.2
v 3.0 3.2 3.1
I 4.0 4.0 4.0
I 3.5 3.5 3.5
2021 I 3.0 31 3.0 3.3 34 3.4
v 2.7 3.2 2.9
I 3.0 3.2 3.1
I 2.5 2.8 2.6
2022 I 27 32 29 2.7 3.1 2.9
v 2.6 3.3 2.9

Source: own elaboration based on [57].

In Polish cities, the unemployment rate was lower than in rural areas (Table 2). The
difference was 0.7 percentage points in 2018, but in the following years, until 2021, it
narrowed to only 0.1 percentage points. In 2022, the urban rate fell more than the rural rate,
and the urban-rural gap widened again.

To mitigate the effects of the economic crisis caused by the pandemic, the Polish
government introduced various legal and organizational solutions, starting with a package
of shielding measures to support job retention and provide economic security for workers.
These solutions, collectively known as the Anti-Crisis Shield [58], included subsidies for
employees’ salaries, coverage of social security premiums (previously paid by employers),
and additional childcare benefits to compensate for the closure of nurseries, kindergartens,
and schools [18,59].

Further solutions introduced by the government aimed to help entrepreneurs and
ensure the financial continuity of companies. These were followed by measures in health
care, financial system, and public investment. By the end of 2020, six Anti-Crisis Shields
had been introduced, followed by others implemented the next year. Selected solutions
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that may have directly contributed to improving the financial situation of households are

summarized in Table 3.

Table 3. Legal and organizational solutions of the Anti-Crisis Shields with potential impact on

households’ financial situation.

For Employees

For Employers

Subsidies for employee wages (in case of downtime or
reduced working hours)

Standstill benefit for employees

One-time standstill benefits for the self-employed and
those working under specific contracts (commission and
task-specific contracts)

Possibility of re-granting the standstill benefit

Possibility to offset losses incurred in 2020 by individuals
whose revenues drop by half, in the PIT and CIT
adjustments for 2019 and subsequent years

Extension for PIT submissions

Care allowance for parents of children under 8 due to the
suspension of kindergartens and school activities

Standstill support for small and medium-sized enterprises
and the self-employed

Non-repayable loan for micro-companies up to 5000 PLN
3-month exemption from Social Security (ZUS) premiums
for micro-entrepreneurs and the self-employed

Extension of the possibility of exemption from Social
Security (ZUS) premiums

Support for rail transport, culture, education, gastronomy;,
tourism, and entertainment sectors

3-month deferral of loan repayments, up to 5000 PLN

Source: own elaboration based on [58-64].

Kanduta and Przybylska’s research [65] also highlights anti-crisis measures taken by
local authorities to support residents and small entrepreneurs. These measures, which
included tax exemptions, installment plans for tax payments, and reductions in selected
local fees, could have impacted the financial situation of households. Dvorak’s research [66]
on the Baltic countries also emphasizes the importance of a decentralized approach to crisis
management, due to the fact that municipalities “can respond to the needs of residents and
entrepreneurs more quickly and flexibly”.

Adamowicz’s [20] research shows that the anti-crisis measures introduced in Poland
effectively mitigated the negative effects of the economic shock caused by the pandemic.
However, these measures were more appreciated by entrepreneurs than by employees.

4.2. Unidimensional Assessment of Household Financial Situation

Disposable income of Polish households, both urban and rural, increased continuously
from 2018 to 2021. The outbreak of the COVID-19 pandemic in 2020 did not alter this trend.
Restrictions on service sectors such as trade, transport, gastronomy, tourism, entertainment,
and employment limitations due to illness or quarantine compelled entrepreneurs to reduce
working hours, jobs, or wages. However, in Poland, the outbreak did not cause an increase
in the annual unemployment rate; it only slowed its decline to 3.2% (Table 2). In the first
two quarters and the fourth quarter, it stood at 3.1%, with a slightly higher value of 3.3% in
the third quarter [cf. [67]]. A significant increase was recorded only in the first quarter of
2021, but subsequent quarters saw a systematic decline to a level lower than in 2020.

It can be argued that government measures to counteract the effects of the pandemic
also contributed to shielding the incomes of urban and rural households (Table 3). Between
2019 and 2021, real disposable income per capita in rural and urban households increased
by 4% and 4.4%, respectively (Figure 2). It was not until 2022 that income of urban and
rural households deteriorated, the decline being more severe in cities than in rural areas,
with urban incomes falling by 5.7% compared to the previous year, three times higher than
the decline in rural areas (Figure 2).
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Figure 2. Trends in income, consumption expenditures, and savings rates in households: all (a), urban
(b) and rural (c). Source: own elaboration based on non-identifiable microdata from BBGD [42].

Throughout the study period, real disposable income per capita was lower in rural
households than in urban households. It was about 30% lower in 2018 and 28-29% lower
in 2019-2021. In 2022, the difference decreased to just under 24%. Thus, one can observe
income convergence between urban and rural households, as the initial disadvantage of
rural households diminished substantially over four years.

Throughout the study period, the real level of consumer spending was also lower
in rural households, with the disadvantage being slightly larger than for income—33%
in 2018-2020 and 26% in 2022 (Figure 2). The larger consumption disparities are atyp-
ical because, in general, inequality in consumption is smaller than in income. For the
rural-urban divide, the reason may be reduced access to cultural and hospitality facili-
ties, such as cinemas, theatres, restaurants, and cafes, as well as different consumption
patterns [68]. Additionally, this group includes farmer households with unstable incomes
and a greater propensity to save [21,30].

In the dynamics of consumer spending, a sudden drop was observed in 2020 (over
6% in both urban and rural households), which resulted from the imposed lockdowns
(Figure 2). It was not so much due to the need for savings in uncertain times but rather to
the limited opportunities for spending (closed shops, restaurants, hotels, entertainment
venues, and other service facilities). Another fall in consumer spending was recorded in
2022 (2.8% in urban and only 0.3% in rural areas), but now it was a consequence of the
income decline, especially in urban households.

The savings rate of Polish households before the pandemic, specifically in 2018-2019,
remained relatively stable at 33-34%. In this period, it increased by only 0.8 percentage
points in urban areas and by 1.7 percentage points in rural areas. The outbreak saw a surge
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in the savings rate—over 5 percentage points in both urban and rural households, reaching
38.5% and 41%, respectively. This increase primarily followed a lockdown-induced drop
in expenditures, further bolstered by a slightly rising income level. In subsequent years,
however, growing access to services led to higher consumption, which, coupled with a
decline in income levels in 2022, contributed to decreasing savings rates. Throughout the
study period, the savings rate was higher in rural than in urban households—by as much
as 2.5 percentage points in 2020, decreasing to below 1 percentage point in the second and
third years of the pandemic (Figure 2). Savings accumulated during the pandemic could
have resulted from precautionary reasons and the need to safeguard against unexpected
expenses or income loss, but they could also have been a consequence of lockdowns,
leading to forced savings. In the subsequent years of the pandemic, the rate decreased in
both urban and rural households (by 2.1 and 3.3 pp, respectively). These results align with
the findings of Szustak et al. [19], which indicate that Polish households are more inclined
to use their savings to compensate for lower incomes rather than taking on debt in the form
of credit or loans.

Before the pandemic, over half of Polish households saved irregularly, while one
in five households regularly set aside part of their income (Figure 3). In cities, a higher
percentage of households saved regularly: 21.5% in 2018 and 22.6% in 2019, compared to
16.6% and 18.3% of rural households. Conversely, a higher percentage of rural households
saved irregularly: 54.5% and 59.1%, compared to 48.1% and 53.1% in urban areas.
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Figure 3. Trends in saving behaviors in households: all (a), urban (b), and rural (c). Source: own
elaboration based on non-identifiable microdata from BBGD [42].

The pandemic did not reverse the upward trend in the percentage of saving households
but only slightly slowed it down. In 2022, 83.4% of Polish households were saving, with
the majority (60%) saving irregularly and 23.4% regularly. Differences between urban and
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rural areas persisted. In 2022, 57.6% of urban households saved irregularly, compared to
63.8% in rural areas. The percentage of households regularly saving was 6.8 pp higher in
cities, standing at 26%. During the study period, the percentage of households that could
save but did not decreased. Nationally, this was 7.5% in 2018, dropping to about 5% by
2022. This percentage was similar in both urban and rural areas, though slightly lower in
rural households by about 1.1-0.5 pp. At the beginning of the study period, about 22% of
households could not save due to low-income levels. However, this percentage steadily
declined throughout the study period, reaching below 5% in 2022. This percentage was
similar in both urban and rural areas (Figure 3).

It is worth noticing that rural households, despite having lower income, accumulated
savings more frequently, had a smaller percentage of those declaring they could not afford
to save, and had higher savings levels. These behaviors were observed both before and
during the pandemic. As mentioned earlier, the reasons for this phenomenon can be
attributed to the lower availability of recreational, leisure, and private medical services, as
well as greater frugality of rural households due to less stable income sources, exacerbated
in the uncertain times of the pandemic.

In 2018, two-thirds of Polish households were not indebted. The pandemic did not
increase debt levels; on the contrary, due to improved income conditions (Figure 2), the
percentage of households without loans or credits increased by 2.5 pp in 2021, and the
percentage of households that did not meet their repayment obligations on time decreased
by 1.7 pp. Only in 2022 was there a slight deterioration, with a 0.3 pp decrease in the
percentage of households without debt and a 0.3 pp increase in the percentage of households
not meeting loan or credit repayment deadlines (Figure 4).
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Figure 4. Trends in debt behaviors in households: all (a), urban (b), and rural (c). Source: own
elaboration based on non-identifiable microdata from BBGD [42].
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Rural households exhibited greater debt aversion, with the percentage of debt-free
households ranging from 71.7% in 2018 to 74.3% in 2021, before decreasing by 2.5 pp in
2022. In urban areas, this percentage increased throughout the study period, from 63.4%
to 66.8%. Among urban households, the deterioration in income conditions in 2022 was
reflected in a slight increase (by 0.4 pp) in the percentage of households struggling with
timely debt repayments. These results confirm the findings of Szustak et al. [19], which
indicate that the decline in savings among Polish households may be due to their reluctance
to incur debt during uncertain times.

The share of food (and non-alcoholic beverages) in consumption expenditures was
higher in rural than in urban households throughout the studied period (Figure 5). This
directly results from the poorer income conditions of rural households. Before the pandemic,
the food share was 24-25% in urban households and about 5 pp higher in rural ones. In
2020, the shock caused by the pandemic, concerns about food access, and the perceived
need to stockpile food increased the food share in both urban and rural households by
about 2.5 pp. However, this increase did not translate into a rise in total consumption
expenditures due to significant declines in other types of expenditures, including culture
and recreation, gastronomy and hotels, clothing and footwear, etc. [68].
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Figure 5. Trends in the shares of fixed expenditures in households: all (a), urban (b), and rural (c).
Source: own elaboration based on non-identifiable microdata from BBGD [42].
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In contrast, the share of housing (and energy) in consumption expenditures was lower
in rural than in urban households throughout the studied period. This mainly results from
the absence of rent payments, including administrative fees of housing cooperatives, which
are more prevalent in urban multi-family buildings. Additionally, the phenomenon of
renting apartments, along with the associated rental fees, occurs more frequently in urban
than in rural areas.

4.3. Multidimensional Assessment of Household Financial Situation

The value of the synthetic indicator was calculated for each household, which led to
the assessment of its financial situation according to the classification presented in Table 1.
Since the percentage of households with a “very low” financial situation did not exceed
0.2% each year, it was decided to combine the two lowest financial assessment classes, i.e.,
“low + very low” (Figure 6).
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Figure 6. Classification of urban and rural households based on the synthetic assessment of their
financial situation. Source: own elaboration based on non-identifiable microdata from BBGD [42].

Throughout the study period, which includes two years before and three years during
the pandemic, the financial situation of rural households was consistently worse than that
of urban households (Figure 6). Each year, rural households had a higher percentage of low
or very low assessments, 14-17%, compared to 10-12% in urban areas. Conversely, urban
areas had a higher percentage of high or very high assessments—35-39% versus 24-27% in
rural areas.

Year 2019, before the outbreak of the pandemic, saw the greatest improvement in the
financial situation of both urban and rural households of the entire study period (Figure 6).
Back in 2018, 12.2% of urban household financial situation was assessed as low or very low,
31.5% as high, and 3.9% as very high. In rural areas, the respective figures were about 5 pp
higher, and 9 pp and 2 pp lower. In 2019, the percentage of households with a low or very
low assessment decreased (in urban areas by about 2 pp and in rural areas by about 3 pp),
the percentage of households with a high assessment increased (by about 3 pp and 2 pp,
respectively), and with very high assessment (by 0.4 pp in both urban and rural areas).
Thus, improvement was greater in rural than in urban areas and was in general driven
by the improved income situation of both urban and rural households (Figure 2). This
favorable income dynamics for Polish households persisted since Poland’s accession to the
EU, with a slight slowdown in 2011-2013 [21,32]. The growing income also contributed to
the increase in consumption expenditures and in the savings rate.

The 2020 year brought a slight deterioration in the household financial situation, due
mainly to its worsening among wealthier households, and affecting urban more than rural
(Figure 6). Both types of households saw a 2 pp decrease in the percentage with high or
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very high assessment, and a slight increase of 0.2 pp in the percentage with a low or very
low assessment. The introduction of movement restrictions and social isolation in the
first months of the pandemic contributed to a decline in small business income, mainly
in catering, hospitality, recreation, beauty and hairdressing. This reduced the income of
business owners, thus affecting mainly the wealthiest of self-employed households. The
introduction of a number of legal and organizational measures in the Anti-Crisis Shield
(Table 3) allowed business owners to maintain their companies afloat and also to keep
the jobs, possibly shielding employees more than the owners. As a result, despite the
outbreak, average household income actually increased by about 2% (Figure 2). The biggest
contribution to the deterioration of the financial situation assessment in 2020 was a decline
in consumer spending of more than 6% and a 2 pp increase in the share of food expenses
(Figure 5). The reason for these changes was a completely changed consumer spending
structure [68]. The lockdowns cut down on shopping in stationary stores, shrank service
spending in general, and all but eliminated leisure travel, catering, or private dental services.
At the same time, households increased at-home consumption of food and non-alcoholic
beverages, partly due to fear of food shortages, partly because they had no other choice. As
a result, the food share in total consumption also increased.

In 2021, the effects of state financial backing for businesses and households, along with
the easing of social restrictions, significantly improved financial assessments (Figure 6). In
cities, the second year of the pandemic saw a 2 pp increase in the percentage of households
with high or very high assessments, exceeding 38%. In rural areas, this increase was
higher—about 3 pp, reaching 28%. Simultaneously, there was a slight decrease (below
1 pp) in the percentage of households with low or very low assessments, down to 10%
in cities and 14% in rural areas. This improvement was driven by the continuing rise in
real household income, increased consumer spending, and a shrinking share of household
budgets spent on food and non-alcoholic beverages (Figures 2 and 5).

The state of epidemic ended in May 2022 [60]. Polish economy was then already
facing another crisis of the Russian-Ukrainian war that broke out in February. The year
2022 was the first year in the study period when real household income dropped down
from the previous year—as did consumer spending and savings rates (Figures 2 and 5).
Consequently, the financial situation of both urban and rural households deteriorated. The
percentage of urban households with high or very high assessments dove down by 2.5 pp,
while the percentage with low or very low assessments increased by 1.4 pp. Among rural
households, the changes were smaller—the percentage with high or very high assessments
decreased by only 0.7 pp, and the percentage with low or very low assessments increased
by 1.3 pp.

The impact of the said factors—namely the year of the study and the class of residence—
on the synthetic index of the household financial situation was examined through the
regression analysis described by formula (1). It was found that in 2020 (the first year of the
pandemic) and in 2022 (its last year), the value of the synthetic index decreased significantly
from the pre-pandemic year of 2019 (Table 4). In 2020, the index was 0.0084 lower, and
in 2022—0.0062 lower. In 2021, however, the change from the reference year of 2019 was
statistically insignificant. Therefore, during the pandemic, only in 2020 and 2022 was the
household financial situation significantly worse than in the pre-pandemic year.

In 2019, the synthetic index of the financial situation was 0.037 lower for rural house-
holds than for urban ones. This difference was statistically significant and increased
significantly only in 2021—to the level of 0.042 (=0.037 + 0.005). Conversely, the observed
contraction of the difference in 2022 was not significant (Table 4).

Among all categories, households with the very high assessment of financial situation
exhibited, unsurprisingly, the highest values of stimulants and the lowest of destimulants
(Table 5).
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Table 4. Results of the regression analysis.
Term Estimate Standard Error t-Statistic p-Value
(Intercept) 0.5789 0.0009 643.2698 0.000
Y020 —0.0084 0.0013 —6.5805 4.71x10~11
Yoo1 0.0014 0.0013 1.0589 0.290
Y02 —0.0062 0.0013 —4.8529 1.22x107%
CL,yral —0.0370 0.0014 —25.7186 1.73x107145
Y2020:CLural 0.0002 0.0020 0.0888 0.929
Y2021:CL1ural —0.0050 0.0020 —2.4638 0.014
Y2022:CLyral 0.0037 0.0020 1.8349 0.067
R-squared 0.0216
Adjusted R-squared 0.0215
Sigma 8.6081
AIC —127,029.05
Descriptive statistic (mean + standard deviation)
Location class 2019 2020 2021 2022
rural 0.542 + 0.118 0.534 +0.114 0.538 + 0.115 0.539 + 0.118
urban 0.579 + 0.129 0.570 + 0.129 0.580 + 0.131 0.573 +0.132
all 0.564 £ 0.126 0.556 + 0.124 0.564 + 0.127 0.560 + 0.128
Source: own elaboration.
Table 5. Characteristics of the classes of financial situation assessment.
1 f Fi ial Si ion A
o Class of Financial Situation Assessment All Households
Partial index I II 111 v (2018-2022)
Very High High Medium Low
real equivalent income (PLN/equivalent unit) 8953 4881 2948 1470 3645
real equivalent consumption expenditures
(PLN/equivalent unit) 4423 2980 1835 1359 2250
savings rate (%) 45.2 33.6 30.5 -2.0 28.9
share of food and. non—alcohf)hc be\i)erages in 163 244 347 41.0 313
consumption expenditures (%)
share of housing and energy in consumption 9.9 15.2 29 8.1 201

expenditures (%)

Source: own elaboration based on non-identifiable microdata from BBGD [42].

Compared to the general population of households, this category had 2.5 times higher
equivalent disposable income, 2 times higher equivalent consumption expenditures, and
1.5 times higher savings rates (45%). Additionally, their food and housing shares were both
half the general averages, constituting 16% and 10%, respectively (Table 5). This category
showed a left-skewed distribution of income and consumption expenditures (Figure 7).
The distributions of the savings rate and the shares of fixed expenditures had the smallest
range compared to other categories. Moreover, only in this category did the distribution of
the savings rate not include negative values (Figures 7 and 8).

Households with high assessment had approximately one-third higher incomes
and consumer expenditures (Table 5), with right-skewed distributions similar to Class I
(Figure 7). The distribution of the savings rate included negative values and exhibited
left-skewed asymmetry, similar to the other two classes with lower assessments (Figure 7).
The shares of fixed expenditures in consumer spending was about 25% lower than the
overall average for households from 2018 to 2022 (Table 5).

Households with medium assessment were the most numerous each year, comprising
51% to 53% of urban and 58% to 61% of rural households. The partial indices in this class
were closest to the overall average values. Indeed, the real incomes and expenditures
were only 20% lower, the savings rate about 2 pp higher, and the two shares of fixed
expenditures also 2-3 pp higher (Table 5). The distribution of the savings rate was strongly
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left-skewed (Figure 7), while the distributions of food and housing shares varied widely
with the broadest range of all classes (Figure 8).
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Figure 7. Distribution of partial indices—income (a), expenditures (b), and savings (c) across financial
situation assessment classes. Source: own elaboration based on non-identifiable microdata from
BBGD [42].
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Figure 8. Distribution of partial indices—share of food and non-alcoholic beverages in consumption
expenditures (a) and share of housing and energy in consumption expenditures (b) across financial
situation assessment classes. Source: own elaboration based on non-identifiable microdata from
BBGD [42].

Households with low or very low assessments had lower values of stimulants and
higher values of destimulants compared to the general population. The real disposable
income in this category was only 40% of the overall average, and consumer expenditures
were just 60% (Table 5). The distribution of incomes and the savings rate was strongly
left-skewed (Figure 7). In this class, food expenditures accounted for 41% of consumer
spending, and housing expenditures for another 28%.

5. Discussion

The COVID-19 pandemic had far-reaching effects on the financial situation of house-
holds worldwide. Numerous studies indicate that the pandemic caused abrupt changes
in income levels, consumption patterns, savings, and debt. In response to the ensuing
economic crisis, governments of many countries implemented extensive financial sup-
port measures aimed at alleviating the pandemic’s negative consequences, including aid
programs and stimulus packages [14,69-71].

A series of household surveys conducted in April, June, and September of 2020
by Kalinowski et al. [72] revealed growing worries about worsening financial situations
and rising poverty but only in the April round, scarcely two months after epidemic was
declared in Poland. In the June and September rounds, respondents” optimism increased.
It is easy to imagine that the unprecedented spread of the pandemic and the fear of its
consequences likely increased worries about households” economic future. Soon, however,
despite the initial shock and lockdowns, the favorable labor market conditions (decline in
unemployment) and rising income levels improved social sentiments [18,20,67].
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As shown in this paper, the income situation of Polish households improved steadily
until 2021. Research by Dudek and Landmesser-Rusek [73] confirms that average real
incomes of Polish households increased in 2019-2020, unlike their decline in the EU-27. The
rapid implementation of organizational and legal measures under the Anti-Crisis Shield
undoubtedly contributed to this favorable development in Poland. Adamowicz’s [20] re-
search shows that these measures effectively mitigated the negative effects of the economic
shock caused by the pandemic. Poland’s broad and successful anti-crisis measures warrant
further study in the context of inevitable future health crises.

The increase in savings, one of the most visible effects of the pandemic, stemmed from
two distinct reasons. One was the forced reduction in consumption due to lockdowns, and
the other—a precautionary motive arising from uncertainty about the future [18,74-76].
Limited access to goods and services, such as travel and dining out, led many households
to reduce their spending, which clearly boosted their savings.

The pandemic period created conditions that made it easier to break the consumption
lock-maintaining current consumption despite declining income by using accumulated
savings or incurring new obligations. As highlighted by Kalinowski et al. [72], during a
crisis, all households face the same constraints, making it easier to accept their economic
downturn, lower aspirations, and in the process boost savings, or at least prevent further
debt accretion. During economic prosperity, households have higher aspirations and are
more likely to view their standard of living unfavorably, at least relative to that of their
neighbors. However, during the pandemic, widespread information about deteriorating
economic conditions makes it easier to reassess their situation as comparatively comfortable.
Additionally, pandemic restrictions—such as limited access to leisure services—allow
wealthier households to lower their aspirations for luxury services, while poorer households
that never used these services before the pandemic do not feel worse off. Indeed, one of the
main results of this study is that, in Poland, the percentage of households saving regularly
or irregularly increased after the outbreak, while the percentage of those who could save
but did not decreased, reflecting a growing awareness of the need for savings triggered by
the pandemic.

The literature also highlights the problem of rising debt during the pandemic, espe-
cially among households that experienced job losses or reduced wages. As households
faced declining incomes and growing living costs, many resorted to loans to finance their
consumption [70]. The rise in debt during difficult times is particularly concerning, as it
can lead to long-term financial problems if not addressed. However, this problem did not
significantly affect Poland, where the percentage of households without loans or credit
increased after the outbreak. According to Szustak et al. [19], this phenomenon is due to
the stronger aversion to debt, long observed among Polish households.

Korzeniowska et al. [18] note that the COVID-19 pandemic led to factors that could
negatively impact household incomes. These included repeated lockdowns, temporary
closure of some industries, reduced wages and working hours. However, after comparing
2019 and 2020 data, the authors found an improvement in income levels across all residential
locality classes. The research conducted in this study aligns with these findings, indicating
a systematic improvement in the income situation of urban and rural households from 2018
to 2021, with only a slight decline in 2022.

Revealed rural-urban differences in unidimensional indicators find their confirma-
tion in literature. Many studies on Polish households continue to highlight the place of
residence as a significant factor differentiating income acquisition opportunities, income
distribution, and income inequalities [21,22,77], expenditure patterns [68], consumption
deficiencies [78], material deprivation, and poverty [73,79]. These studies consistently
show that, compared to urban households, rural ones still experience lower income levels,
higher inequality, consumption deficiencies, and poverty—all despite the dynamic trans-
formations in rural areas [80,81] and noticeable convergence processes [21,77]. Perhaps the
novel result obtained in this study is the convergence-inducing impact of the pandemic.
Indeed, its slump years were less detrimental and the recovery year more beneficial to the
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rural households. These findings resonate with the most critical aspects of socio-economic
cohesion—a priority among national policies and a cornerstone of the European Union’s
sustainable development strategy.

6. Conclusions

With the onset of the COVID-19 pandemic, Polish households grew increasingly
concerned about their future financial situation, and the looming specter of poverty [18].
Korzeniowska et al. [71] emphasized that repeated lockdowns during the pandemic could
negatively impact household incomes. Government measures to curb the pandemic focused
on maintaining social distance and limiting mobility. Consequently, restrictions on certain
activities (e.g., tourism, entertainment, gastronomy, cosmetic and hairdressing services),
ensuing stoppages, shift work, and reduced working hours could lead to a significant
reduction in household incomes. Additionally, individuals who came down with the
disease or were quarantined also would earn less.

This study shows that, compared to 2019, the pandemic caused a statistically signifi-
cant deterioration of household financial situation in 2020 and 2022. Conversely, the slight
improvement in 2021 was not statistically significant. It is important to note that in 2022, the
pandemic crisis was compounded by the outbreak of the Russia-Ukraine war in February.
Thus, the results only partially answered the first research question (RQ1) positively.

A unidimensional analysis of selected financial indicators did not yield clear results in
assessing changes in household financial situation during the pandemic. Some indicators
implied an improvement, while others suggested deterioration. Positive changes included
an increase in real disposable income (2018-2021, with a decline in 2022), a rise in the
savings rate (only in 2020), and growing percentage of households saving regularly or
irregularly, or having no debt throughout the study period. Conversely, negative changes
encompassed an increase in budget shares spent on food and non-alcoholic beverages in
the first year of the pandemic, which decreased in subsequent years but remained higher
than pre-pandemic levels. This was mainly the ripple effect of panic buying and stockpiling
caused by fears of supply chain disruptions and food shortages. Limited access to various
catering services also led to increased food expenditures in household budgets.

A multidimensional analysis of the financial situation revealed a slight deterioration
in household finances in 2020. Both urban and rural areas saw fewer households with high
or very high financial assessments and more households with low or very low assessments.
An improvement in 2021 temporarily reversed those changes, showing an increase in
households with high or very high financial assessments and a slight decrease in those with
low or very low assessments. The year 2022 brought more substantial adverse changes
than 2020, indicating a pronounced deterioration in the household financial situation.

Although rural households consistently presented a worse financial situation than
urban ones throughout the study period, the difference did not remain constant. In 2020, the
rural-urban gap changed very little from its pre-pandemic level. It widened significantly
in 2021 but shrank in 2022 to a level beyond what was observed in 2019. However, this last
change was not significant at the 0.05 p-value level. This allowed a negative answer to the
second research question (RQ2).

The authors contributed to the literature by identifying the impact of the COVID-19
pandemic on the financial situation of urban and rural households in Poland. The added
value of the research lies in the use of large databases (over 150,000 records) and the
individual synthetic assessment of the financial situation using the TOPSIS method for
each analyzed household. Previously, in the literature, this method was applied to data
aggregated across various dimensions.

7. Limitations and Recommendations

Studying complex phenomena—such as the assessment of household financial
situations—requires the use of composite indicators whose construction is based on multi-
dimensional methods, as unidimensional explorations may often yield ambiguous results.
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Through the multidimensional analysis of household financial situations, this study con-
tributes to the understanding of the pandemic’s overall effects on household finances, and
the varying exposure of rural and urban households to those effects. This contribution may
constitute a first step on the road to a systematic effort of developing effective strategies to
counteract the effects in the future.

The research, however, is not without weaknesses. Given that in household budget
surveys it is often easier to obtain respondents’ subjective opinions than values of objective
indicators, those subjective factors play an increasingly important role in analyzing house-
hold financial behavior [82]. Further research, possibly borrowing some methods from
behavioral economics, should also focus on developing schemes for constructing synthetic
indicators that incorporate subjective factors, often measured on weak scales.

Indeed, limited data availability, caused by respondents’ reluctance to answer ques-
tions about their objective assets or debt levels, and the lack of a clear definition of financial
situation, necessitates further research to standardize the set of financial situation indicators.
This standardization would reduce the arbitrariness of approaches to studying this complex
concept in the future.

Given the significant heterogeneity of urban and rural households, future research
should consider the degree of urbanization in these areas. This approach would explore the
differences in financial situations between households in smaller towns and metropolises,
and in functionally distinct rural areas. The diversity of the latter is so important that the
Central Statistical Office introduced in 2023 HBS an additional classification criterion.
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Appendix A

# This is a (simplified) TOPSIS function coded in R
library(tidyverse)

TOPSIS <- function(X, stims){

# X holds all partial variables

# stims identifies which variables in X are stimulants

# Transform X to get normalized Z

X %>%

# winsorize 5% top & 5% bottom of the variables
mutate(across(everything(), DescTools::Winsorize)) %>%

# perform min-max normalization

mutate(across(all_of(stims), ~ (.x-min(.x))/(max(.x)-min(.x)))) %>%
mutate(across(-all_of(stims), ~ (max(.x)-.x)/(max(.x)-min(.x)))) -> Z
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# The ideal in Z is now a vector of 1’s and the anti-ideal is a vector of 0’s

# Calculate distances from the anti-ideal and ideal

Z %>% mutate(across(everything(), ~ (.x-0)"2)) %>%

mutate(dminus2 = rowSums(.)) %>% pluck(“dminus2”) %>% sqrt -> dminus
Z %>% mutate(across(everything(), ~ (:x-1)"2)) %>%

mutate(dplus2 = rowSums(.)) %>% pluck(“dplus2”) %>% sqrt -> dplus

# Calculate and return the synthetic index q

dminus/(dminus + dplus) -> q

q

}

# Example execution:
X %>% TOPSIS(stims = ¢(1,2,3))
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