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Abstract: The aim of this study was to identify and evaluate the factors influencing the propensity
of farm households to accumulate savings, which in this work are treated as a source of financial
energy, taking into account socioeconomic characteristics relating to the farmer and their household,
as well as farm characteristics. Classification and regression tree analysis (CRT) was used to achieve
this goal. The study was conducted on a group of farms in Central Pomerania (Poland) participating
in the Farm Accountancy Data Network. Data on 348 farms, obtained through a survey carried out
in 2020 using a direct survey questionnaire, were used for the analyses. On the basis of the applica-
tion of the classification-regression tree method, it was found that income (INC) was the key factor
differentiating the studied population in terms of savings, followed by the agricultural area (AREA)
and the level of education of the head of the household (EDU). It was also found that, in the case of
households representing a lower income class, when the head of the household had at most second-
ary education and was over 34.5 years of age, having a successor (SUC) was also a factor influencing
the accumulation of savings; however, the direction of this relationship was negative.

Keywords: financial energy; savings; farm household; classification and regression tree analysis;
Central Pomerania; Poland

1. Introduction

Accumulation of savings is one of the research areas undertaken in the field of finan-
cial decisions of agricultural households. Researchers take into account their various as-
pects, which proves the importance, topicality, complexity, and multidimensional aspect
of this research area. This paper focuses on the concept of household financial energy [1].
Taking into account the approach in which money is treated as a source of energy [2], it
was assumed that household savings are a source of financial energy necessary to launch
processes related to agricultural activity [3].

Saving is the sacrifice of current consumption, which leads to the accumulation of
capital [4]. This capital is a source of additional income that can potentially be used for
future household consumption or for financing agricultural activities, including financing
farm investments; therefore, it is a source of financial energy on the farm. This is con-
firmed by the results of research, which show that household savings can stimulate in-
vestment processes in a farm [5]. Gikonyo et al. [6] found that household savings were the
key contributor to farm investment in rural households, being a source of financial energy
on the farm.

An Important issue in the discussed area is the identification of factors influencing
the accumulation of savings by agricultural households. The results of empirical research
presented in the literature show that there are a number of factors determining the pro-
pensity of households to save, and they can be divided into two main groups: endogenous
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factors (socioeconomic, sociodemographic, and social), which are related to the character-
istics of the household, and exogenous factors, independent of the household. This work
fits into this current trend of research while focusing on the first, endogenous group of
factors and household characteristics, as well as those related to the farm. The adopted
research assumption results from the integral relationship between a household and a
farm. As a result, decisions made within the agricultural household are aimed at both
maximizing the satisfaction of individual and common needs of its members, i.e., fulfilling
the basic goal of the household, and striving to ensure the development of the farm, which
is the basic source of income of these entities [7].

The aim of this research was to identify and evaluate the factors influencing the pro-
pensity of agricultural households to accumulate savings, which in this study are treated
as a source of financial energy, taking into account socioeconomic characteristics relating
to the farmer and their household, as well as farm characteristics. Classification and re-
gression tree analysis (CRT) was used to achieve the purpose of the study.

The agricultural sector is an important part of the Polish economy; in the last 20 years,
the value of exports of Polish agri-food products has increased 12-fold, to the level of 37.5
billion USD [8]. A particular increase in agricultural production was observed after Po-
land’s accession to the European Union. In the years 2004-2020, the productivity of farms
in Poland doubled, and the number of people working in agriculture decreased to 10% of
total employment, but it remains three times higher than in the EU [8]. According to the
results of the Agricultural Census 2020 [9], the total agricultural area in Poland was ap-
proximately 14,637 thousand ha, while the total number of farms was approximately 1317
thousand. The average agricultural area per farm was 11.1 ha. Polish agriculture has been
changing in recent years, which can be confirmed by the following phenomena: the in-
creasing specialization of farms with a progressive concentration of agricultural input, a
decrease in the number of farms, an increase in the average farm area and the number of
livestock per farm, and progress in farm modernization, along with farm specialization
[9]. However, the structure of Polish farms is still dominated by small farms, which deter-
mines the development of agriculture in Poland (the share of smallest farms with up to 5
ha of agricultural areas amounted to 52.5% in 2020) [9]. Slightly more than 20% of farmers
in Poland are under 40, which makes them, next to Austrians, the youngest in Europe;
hence, the replacement rate is very high—over eight times higher than the EU average [8].
Young farmers usually manage an area of 20-50 ha, have good agricultural qualifications,
and often take part in further training courses [8]. Moreover, farmers in Poland are in-
creasingly better educated compared to 10 years ago; nevertheless, the percentage of farm-
ers with university education is significantly higher in the case of owners of larger farms
(over 50 ha) [8]. The income situation of farms in Poland depends on their size and type
of production; for some, direct payments and other financial support are the main sources
of income, for others, it is only a minor addition [8].

The remainder of this paper is organized as follows: Section 2 provides a literature
review, which is the basis for empirical research. Section 3 presents the research method-
ology and data sources. Section 4 presents the results of empirical research. First, the char-
acteristics of the researched farms are established (Section 4.1). Then, the results of the
analyses on the savings of the surveyed agricultural households are presented, taking into
account the forms, motives, and goals of saving (Section 4.2). Next, the factors influencing
the propensity to save are identified and assessed (Section 4.3). Classification and regres-
sion tree analysis (CRT) is used for this purpose. The last section presents a summary of
the obtained results and outlines directions for further research.

2. Determinants of Farm Households’ Savings— Literature Review

In general, savings are defined as the difference between income and consumption
expenditure [10,11]; therefore, the basic factor that influences the possibility of making a
decision to save is the level of total income and the level of income per capita obtained by
members of an agricultural household. Previous research results showed a positive
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relationship between the income level and households’ propensity to save [12]. In the case
of agricultural households, the basic source of income is the income obtained from agri-
cultural activity, which is characterized by seasonality and instability [13]. Uncertainty
about income levels due to limited ability to predict factors, such as weather, prices, and
biological responses to different farming practices [14], results in farmers taking actions
aimed at limiting changes in the amount of income and for securing rural livelihoods. One
of the most important strategies implemented in this area is the diversification of income
sources [15-17], which consists of obtaining income not related to agricultural activity. It
is often indicated that this is a strategy primarily intended to offset risk [18]. Taking into
account the fact that this strategy makes it possible to minimize the volatility of income
and guarantee a potentially high level of income for the household, having more than one
source of income should have a positive impact on the household’s ability to accumulate
savings. Income volatility may also encourage farmers to save as a precautionary measure
[19].

By analyzing the current research results in the field of factors influencing the savings
of agricultural households, it was established that there is a relationship between the pro-
pensity to save and socioeconomic characteristics such as development phase, size and
composition of the household, and gender, age, and education of the head of the house-
hold [20-24]. The first group of features is related to the household composition, which is
influenced by the number of people in the household, the share of people providing in-
come to the household, and the share of children and other household dependents who
generate expenses and do not provide income. On the one hand, having children may
encourage saving to finance their needs (e.g., education); on the other hand, it may nega-
tively affect the possibility of saving (lower per capita income) [25]. With regard to house-
hold characteristics, it was also found that having a successor who will take over the farm
in the future encourages farmers to invest [26]. This is related to the expectations of con-
tinuation of agricultural activity, especially with respect to family farms [3]. Implementa-
tion of investment processes on a farm requires the involvement of financial capital (fi-
nancial energy), which may come from, among others, household savings. Therefore, hav-
ing a successor should positively influence the propensity to save in order to raise capital
for additional investments. Moreover, as demonstrated by Harris et al. [27], farms with a
designated successor are characterized by higher profit margins and higher returns to eq-
uity; therefore, succession planning is positively related to a farm’s business performance.
As a consequence, this should result in obtaining higher income by an agricultural house-
hold, thus increasing the potential for savings.

Referring to the assumptions of the Ando and Modigliani [28] life-cycle hypothesis,
among the factors potentially influencing savings, the age of the household head should
also be indicated —which is related to the developmental phase of the household. At the
same time, the results of studies presented in the literature, which take into account this
research aspect, are not unambiguous. For example, Nwosu, Anumudu, and Nnamchi
[23] showed that savings increased up to a certain stage (79 years), and then decreased, at
which point the household used previously accumulated savings. Brounen, Koedijk, and
Pownall [29], on the other hand, showed in the course of their research that there is a
negative relationship between age and the tendency to save.

Another factor that may influence decisions on saving is the level of education of the
head of the household. More educated people tend to be more knowledgeable about re-
source allocation and investment opportunities [30]. A positive relationship between the
level of education and household savings has been demonstrated, among others, by Cebi-
Karaaslan, Oktay, and Alkan [25]. With regard to the accumulation of savings by the
household, the importance of financial literacy is also emphasized. The results of research
in this area show that people with greater knowledge of finances are characterized by a
greater propensity to save [29,31,32]. This is related to the fact that savings decisions are
complex and require significant economic knowledge and information from the decision
maker [33].
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In the course of the research, it was established that the decisions of farm households
in terms of savings may also be determined by factors relating to the farm used by the
farmer’s family. In particular, features affecting the amount of income from agricultural
activity, which is the basic source of household income and constitutes the potential for
making savings decisions, should be taken into account. The production potential of a
farm (land, machinery, and equipment) and the efficiency of its use are among the factors
determining the amount of income from a farm [34]. Research results prove that there is a
positive relationship between the area of agricultural land and the propensity of house-
holds to save [12,24]. The level of income obtained from agricultural activity, which con-
stitutes the potential for savings, is also affected by the specialization of a farm [35-37], as
well as the value of the manufactured production [38,39].

3. Materials and Methods

The study used primary data obtained in the course of a survey conducted in the
second quarter of 2020 among farms covered by the European Farm Accountancy Data
Network (FADN). The study on “financial exclusion of farm households and its im-
portance for the development of financial services in the region of Central Pomerania”
was carried out on the basis of a project financed by the Polish Ministry of Science and
Higher Education. The spatial scope of the study covered the area of Central Pomerania
(Poland). A total of 361 farms participated in the study, representing 88% of all entities
covered by FADN agricultural accounting in the analyzed area. After substantive verifi-
cation, the results concerning 348 entities were accepted for analysis. The survey was car-
ried out by advisors from the Agricultural Advisory Centers through personal contact
with the farmer and supplementary telephone contact (methods: PAPI and CATI). The
obtained data concern 2019 (some of the questions also concerned the period from 2004,
i.e., from the moment of Poland’s accession to the European Union). The questionnaire
included a total of 69 questions, divided into three main sections: (A) general information
about the household (nine questions), (B) information about financial management in the
household (40 questions), and (C) information about the farm (20 questions). In the course
of the research, it was assumed that a farm household is an entity that obtains income
from agricultural activity.

The first part included questions relating to the head of the household. The questions
concerned age, gender, level of education, household size, number of persons engaged in
gainful employment in and outside the household, number of children, and the stage of
development of the household.

In the second part, relating to financial management in the household, the questions
related to the financial situation of the household, average monthly net income per capita,
household income structure, changes in income, opinions on the amount of income in the
context of expenses, the amount and structure of expenses savings (i.e., their amount, the
method of allocating funds, and the purpose and motives of saving), household debt, the
purpose of debt, the amount of debt, and costs related to its servicing. This part also in-
cluded questions relating to financial liquidity and timely repayment of bills. In the next
part, the respondents were asked about their knowledge of the concept of financial exclu-
sion, difficulties in accessing financial services and products, and the reasons for financial
exclusion. The questions also referred to financial services and/or products used by the
household, detailed reference was made to the use of banking services and possible rea-
sons for not using the services. Respondents also answered questions relating to the meth-
ods of payment for everyday purchases and various types of bills. An attempt was made
to find answers to the questions relating to the reasons for the financial exclusion of farm-
ers.

The third part of the survey referred to information on the status of a farm (self-sup-
ply/production for sale), production specialization, acreage size and structure, production
value, asset structure, profitability of production (including the effect of Poland’s acces-
sion to the EU), direct payments in income from agricultural activity and their spending,
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methods of farm management (education, including agricultural education, age, gender
of the person managing the farm, and number of years of farm management), number of
people employed on the farm, and method of taking over the farm by successors.

The questionnaire made it possible to obtain data aimed at achieving the goals set in
the research. In the course of the research, it was assumed that a farm household is an
entity that obtains income from agricultural activity. An agricultural household is, there-
fore, understood as a group of people who live together and combine their income ob-
tained from various sources, including agricultural activity. An agricultural household
may also be created by a person living alone who obtains income from agricultural activity
and possibly from other sources [7].

Classification and regression tree analysis (CRT) was used to identify the key features
of the farmer and his household, as well as farm-related features affecting the propensity
to accumulate savings. It is one of the most popular and effective methods of data mining,
very often used for prediction. The CRT method has many advantages over alternative
methods such as logistic regression. Among other things, it does not require the assump-
tion of a statistical distribution in relation to the variables used; thus, there is no need to
transform the data [40]. The classification tree method consists of the sequential division
of the L-dimensional space of X" variables into Rk subspaces (segments), until the depend-
ent variable Y reaches the minimum level of differentiation in each of them, which is meas-
ured by the appropriate loss function [41]. In the study, the dependent variable (Y) was
the accumulation of savings in a farm household, which was defined as follows:

M

This dependent variable may take two values: Y = 1—when the studied agricultural
household saves (191 entities), and Y = 0—in the opposite situation (218 households). The
Gini index was used to assess the degree of differentiation of the R* subspace [42—44]. In
order to obtain a simplified form of a classification and regression tree and to identify the
key features affecting the accumulation of savings by a household, the recruitment divi-
sion was stopped before segment homogeneity was obtained, using the FACT (fast algo-
rithm for classification trees) direct stop rule for a given fraction of objects [45]. Cross-
validation was used in the classification and regression tree (CRT) analysis [40,46].

Explanatory variables for the model were selected on the basis of literature studies.
Twelve independent variables relating to the socioeconomic characteristics of the farmer
and their household, as well as the characteristics of the farm, were adopted to assess the
studied phenomenon. Their characteristics and hypothetical impact on the propensity of
the surveyed Central Pomeranian households to save, determined on the basis of research
results presented in the literature, are presented in Table 1.

yi = { 1 when the household saves

0 when the household does not save’

Table 1. Set of potential variables adopted for the study.

Variable Description of the Yarlable Exp.e cted Impact Confirmed by Scientific Research
and Its Categories Sign
SAV Dependent variable: household savings (yes; no)
Household characteristics
Brounen, Koedijk and Pownall (2016) [29
AGE Age of the head of the households —/+ Nwosu, Anumuéu and Nnamchg (202)0)[ [2]3]
(years) Cebi-Karaaslan, Oktay and Alkan (2022) [25]
GEND Gender of the head of the household: . Deksisa and Bayissa (2020) [12]
female =1, male =2 Cebi-Karaaslan, Oktay and Alkan (2022) [25]
Education of the head of a household:
EDU 1—basic; 2—basic vocational; + Cebi-Karaaslan, Oktay and Alkan (2022) [25]

3—secondary; 4—post-secondary;
5—higher
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Economic education of the head

Mahdzan and Tabiani (2013) [31]

EDU_EC of the household: yes; no " Brounen, Koedijk and Pownall (2016) [29]
(Refers to formal economic education)
SHARE_C The share of dependent children e Lidi, Bedemo and Belina (2017) [24]
HILD in the household Strzelecka (2019) [7]
SUC Having a successor who will take over e Harris, Mishra and Williams (2012) [28]
the farm: yes; no Strzelecka (2019) [7]

Average monthly net income per person

INC

in a household: up to PLN 500, PLN
501-1000; PLN 1001-1500; Deksisa and Bayissa (2020) [10]
PLN 1501-2000; above PLN 2000

Strzelecka and Zawadzka (2020) [47]

Diversification of sources of income
DIV in a household —more than one type +/- Strzelecka and Zawadzka (2020) [47]
of source of income (yes = 1; no = 0)

DEBT Household debt: yes; no +/— Bachas et al. (2021) [48]
Farm characteristics
A 1 i 1
PROD_ fua Productlon Va_ ue Czyzewski, Grzelak and Kryszak (2018) [38]
VALUE of an agricultural holding: + Strzelecka (2019) [7]
<PLN 100,000; >PLN 100,000
Lidi, Bedemo and Belina (2017) [24]
AREA F h
arm area (ha) " Deksisa and Bayissa (2020) [12]
SPEC Farm specialization: yes; no + Yang and Liu (2012) [36]

“u_nw

Note: “+” —positive impact of a given characteristic on accumulation of savings, “~” —negative im-
pact of a given characteristic on accumulation of savings. Source: own study based on [7,12,23—
25,28,29,31,36,47,48].

When starting the construction of the classification and regression tree, all the varia-
bles included in the study were taken into account in the first stage of the analysis (Table
1). The aim of this stage was to determine which variables (characteristics of the farmer,
household, and farm) are crucial in identifying the propensity to save of the surveyed
entities. The obtained results proved that, at a certain point in the classification, all char-
acteristics of farms were similar to each other, and there were only single cases in the leaf
nodes. Therefore, in order for the model to better reflect the reality and enable the identi-
fication of key factors influencing the propensity to save of the surveyed agricultural
households, the model was simplified in the next stage of the analysis. For this purpose,
the FACT-style direct stopping rule was used. This made it possible to obtain a simplified
form of the classification and regression tree, and to identify the most important features
that may affect the propensity of the surveyed entities to save.

In the course of the research, a two-tailed equality test for column proportions was
also used. These tests are designed to determine the relative ordering of the categories of
the categorical variable in the columns, according to the proportion of the categories of
the categorical variable in the rows. For each significant pair, the category with the lower
column proportion appears in the category with the larger column proportion. The signif-
icance level adopted in the study was 0.05. Tests were adjusted for all pairwise compari-
sons within each internal sub-table using the Bonferroni correction [49]. This is a statistical
tool to counter the problem of multiple comparisons by reducing the nominal significance
level of each set of related tests in direct proportion to their total number. Statistical anal-
yses were performed using the Statistica 13.3 package (C&RT algorithm).
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4. Results
4.1. Characteristics of the Surveyed Households

Table 2 presents the descriptive statistics of the variables included in the analysis, on
the basis of which the characteristics of the surveyed agricultural households were made.

Table 2. Descriptive statistics of independent variables considered in the model.

Continuous Variables

Variable Average Median Minimum Maximum Star}dérd
Deviation
AGE 46.93 47.00 23.00 73.00 11.66
AREA 56.75 38.02 0.88 430.00 56.53
SHARE_CH 23.48 20.00 0.00 75.00 24.88
ILD
Discrete variables
Number of households in particular classes of education level
Variable Average 1 2 . 3 4 5
basic bas.lc secondary post- higher
vocational secondary
No. Share  No. Share  No. Share No.  Share No. Share
EDU 15 431 123 35.35 129 37.07 10 2.87 71 20.40
Number of households in particular classes of net income per one person in a household
INC 1 2 3 4 5
up to PLN500 PLN 501-1000  PLN 1001-1500 PLN 1501-2000 above PLN 2000
No. Share  No. Share  No. Share No. Share No. Share
3 0.86 67 19.25 70 20.11 97 27.87 111 31.90
Dichotomous variables
Variable Occurrences 0 Occurrences 1
No. Share No. Share
EDU_EC 326 93.68 22 6.32
GEND 61 17.53 287 82.47
SuC 177 50.86 171 49.14
DIV 99 28.45 249 71.55
DEB 208 59.77 140 40.23
SPEC 99 28.45 249 71.55
PROD
VALUE 192 55.17 156 44.83

Note: No.—number of farms; Share—share of farms in total number of farms (%). Source: own
study.

In the analyzed population, the dominant group (40.22%) involved households
whose average monthly income in 2019 did not exceed PLN 1500 per person, with every
fifth household having less than PLN 1000 per person. Every third household had an in-
come exceeding PLN 2000 per person. For 27.87% of the surveyed entities, the amount of
this income was between PLN 1501 and PLN 2000 per person. The amount of income of
the surveyed units changed most often without clear trends (40.1%); however, in every
third farm, it was constantly growing. Almost one-fifth of households did not record
changes in income over the last 15 years. The main source of income of the surveyed enti-
ties was agricultural activity —75.9% of total income on average. This was followed by
income from hired work, which constituted 11.14% of total household income on average.
The third position was occupied by income from pensions, accounting for 3.64% of
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income. The shares of other sources did not exceed 3% in the total income of the analyzed
agricultural households.

For 28.45% of the surveyed households, farming was the only source of income. Thus,
71.55% of respondents diversified their sources of income, with 38.22% of households hav-
ing income from two sources, three sources of income indicated by every fourth house-
hold, and 7.76% of entities declared having income from four or more sources. On aver-
age, 38.6% of the income of the surveyed farms from agricultural activity constituted di-
rect subsidies. Six out of 10 of the surveyed households declared no debt.

Among the surveyed population, units where the head of the household was a man
definitely dominated (82.47%). The average age of the household head was 47 years. The
predominant individuals were those whose head of household had secondary education
(37.07%) and basic vocational education (35.35%). One in five respondents (20.4%) de-
clared having higher education by the head of the household. The average level of the
share of children in the total number of household members was 23.48%; for half of the
population, it did not exceed 20%. Nearly half of the respondents have a successor who
will take over running the farm in the future.

The average farm area was 56.75 ha, of which, on average, 54.12 ha was agricultural
land. In 2019, the average area of a farm in Poland was 10.95 ha; hence, the farm house-
holds included in the study had a higher average area of agricultural land than the na-
tional average [50]. In the surveyed population, the largest group consisted of farms with
a production value between PLN 32,001 and PLN 100,000 (37.8%), and the smallest group
(6%) constituted farms whose production value exceeded PLN 500,000. Most of the farms
were clearly focused on plant production; they accounted for almost half of the entities
included in the analysis. There were 28.7% multidirectional (mixed) farms and 23.2% spe-
cializing in livestock production. In the analyzed period, the surveyed farms allocated on
average 79.04% of their total agricultural production to official sale on the market. Sec-
ondly, 13.45% of the manufactured products were allocated to farm stocks. Other pur-
poses, such as unofficial sale to the market or household consumption accounted for a
small percentage of the value of agricultural production (total 7.51%).

4.2. Savings of the Surveyed Agricultural Households—Forms, Motives, and Goals

More than half (54.9%) of the surveyed agricultural households declared saving
money. Using the two-tailed equality test for column proportions (Table 1), it was found
that people with higher education accumulated savings much more often (66.2%) than
people with vocational or lower education (47.4%). In addition, 56.8% of people with sec-
ondary or post-secondary education declared savings. It was also established that a higher
monthly net income per person in the household correlated with a greater propensity to
save (Table 3). Among the surveyed population, 60.8% of households with income of PLN
1501-2000 per person and 76.8% of households with income above PLN 2000 per person
were saving. In the case of entities whose income did not exceed PLN 1500 per person,
every third household declared savings.
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Table 3. Accumulation of savings and selected characteristics of the surveyed agricultural house-
holds (n =191).

o . Savings (SAV)
Specification Yes No
Vocational or lower (A) 47.50% 52.5% C
The level of education of the household’s head (EDU) Secondary or post-secondary (B) 56.80% 43.20%
higher (C) 66.2% A 33.80%
Up to PLN 1000 (A) 34.30% 65.7% CD
. PLN 1001-1500 (B) 32.90% 67.1% CD
Average monthly net income per person (INC)
PLN 1501-2000 (C) 60.8% A B 39.20%
Above PLN 2000 (D) 76.8% A B 23.20%

Note. A two-tailed equality test was used for column proportions. For each significant pair, the
category with the lower column proportion appears in the category with the larger column propor-
tion. The significance level for capital letters (A, B, C, D) is 0.05. Source: own study.

When analyzing the saving rate of the surveyed entities, defined as the ratio of sav-
ings to total income, it was observed that the surveyed agricultural households allocated
13.9% of their total annual income on average to savings. The maximum savings rate rec-
orded was 40% of total income, and the minimum was 1%. It was also found that every
tenth household in 2019 allocated more than 20% of their total income to savings. The
largest part (33.9% and 34.9% of households, respectively) allocated 6-10% or 11-20% of
their annual income to savings, and every fifth household saved less than 5%. Data on the
forms of collecting financial savings by the surveyed entities are presented in Table 4.

Table 4. The structure of financial savings of the surveyed agricultural households (%, n = 191).

Specification Mean (%) SD Min Max
Savings account 62.29 41.78 0 100
Cash 26.39 36.94 0 100
Bank deposits 10.55 25.54 0 100
Stocks, bonds 0.00 0 0 0
Others 0.77 5.48 0 70
Total financial savings 100.00 - - -

Source: own study.

The structure of financial savings of the surveyed agricultural households was dom-
inated by funds accumulated in savings accounts (on average 62.29%). This was followed
by cash (on average 26.39% of all financial savings) and bank deposits (10.55%). Savings
in the other forms account for a negligible percentage (0.77%). None of the households
covered by the study had savings in the form of stocks or bonds. Then, the frequency of
collecting savings by the surveyed entities was assessed, and the results obtained in this
regard are presented in Figure 1.

once a year [N 32.30%6
once per quarter NG 26.60%
once a month NG 20.80%
once every six months [N 20.30%
0% 5% 10% 15% 20% 25% 30% 35%

Figure 1. The frequency of collecting savings by the surveyed agricultural households. Note: scale
0-1; 0—variable is not important; 1 —variable is very important. Source: own study.
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One-fifth of the surveyed agricultural households declared regular monthly savings
of part of their income. In turn, saving once a quarter was indicated by 26.6% of the sur-
veyed entities, while saving once every 6 months was indicated by 20.3%. Every third
household declared that they set aside part of their income for savings once a year. One
of the features of agricultural households is the seasonality of their income. Income from
agricultural activity, depending on the business profile, may occur, for example, once a
quarter or even once a year, which may affect the household’s ability to save regularly.
Subsequently, using a two-sided equality test for column proportions, it was found that
the frequency of allocating income to savings was statistically significantly related to the
age and level of education of the head of the household (Table 5).

Table 5. The frequency of collecting savings and selected characteristics of the surveyed agricul-
tural households (1 = 191).

Frequency of Allocating Part of Income to Savings

Specification Once a Once Every Oncea

Once Per Quarter

Month Six Months Year
Below 35 (A) 41.2% D 26.50% 8.80% 23.50%
Age of the household’s 3645 (B) 21.90% 31.30% 26.60% 20.30%
head (AGE) 46-55 (C) 19.50% 26.80% 17.10% 36.60%
Over 55 (D) 7.50% 20.80% 22.60% 49.1% B
Level of education of Vocational or lower (A) 9.10% 25.80% 21.20% 43.90%
the household’s head  Secondary or post-secondary (B) 25.3% A 29.10% 20.30% 25.30%
(EDU) Higher (C) 29.8% A 23.40% 19.10% 27.70%

Note. A two-tailed equality test was used for column proportions. For each significant pair, the
category with the lower column proportion appears in the category with the larger column propor-
tion. The significance level for capital letters (A, B, C, and D) is 0.05. Source: Own study.

Using a two-tailed test for column proportions, it was found that younger people (up
to 35 years of age) more often than other age groups regularly (monthly) set aside part of
their income for savings (Table 5). This characteristic was noted for 41.2% of respondents
at this age, compared to 7.5% of people over 55 (a statistically significant difference) and
19.5-21.9% of people between 36 and 55 (a directional difference). The frequency of allo-
cating income to savings is also statistically significantly related to the level of education
of the head of the household. The results of the analyses have shown that only one in 10
people with basic vocational or lower education regularly allocated part of their income
to savings every month; this is statistically significantly less than people with secondary
or post-secondary education (25.3%) or with higher education (29.5%).

In the next stage of the analysis, changes in the level of income and savings of the
surveyed entities in the years 20042019 were assessed. The results obtained in this regard
are presented in Figure 2.

changed without clear trends I 45.3%
steadily increased NN 26.5%
remained unchanged NN 18.2%
constantly decreased | 6.3%
increased after 2009 W 2.1%

declined after 2009 M 1.6%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
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Figure 2. Changes in the level of savings of the surveyed agricultural households in the years 2004—
2019 (n = 191). Source: own study.

The amount of savings accumulated in the surveyed agricultural households in the
years 2004-2019 changed most often without any clear trends (45.3% of responses); how-
ever, in every fourth household, their steady increase was recorded (26.6%). It was also
found that almost one-fifth of households did not change the amount of savings over the
15 year period under consideration, and 6.3% of respondents observed their steady de-
cline. The next stage of the analyses included setting of savings goals by the surveyed
agricultural households (Figure 3).

Investments on the farm | EEEG—_— L, 590

Health (financial security in case of illness) | NG 553

Future pension [ R S .0+
Household equipment | S EEEEEE .5
Education of children [ R R />

Renovation, reconstruction of a house/apartment [ R B . :4
Financial security for children (leaving an inheritance) | NRNRERMEEEE .43

Car purchase [ 25
Debt repayment [ R .03
Going on vacation | NRLEEE .96

Purchase/construction of a house, purchase of an apartment | NN .34

0.0 1.0 2.0 3.0 4.0 5.0

Figure 3. Goals for collecting savings by the surveyed agricultural households (1 = 191). Note: as-
sessment using a five-point Likert scale; 1 —unimportant goal, 5—most important goal. Source: own
study.

The primary purpose of collecting savings by the surveyed agricultural households
was to finance investments in the farm (M = 3.90). Nearly 40% of entities indicated this
goal as the most important (5 on a five-point Likert scale), and another 30% as a very
important goal (4). This confirms the research assumption that household savings are a
source of financial energy for a farm. Subsequently, the surveyed entities saved as an in-
surance in case of illness (health, M = 3.58) and for the period after the end of professional
activity (future retirement, M = 3.04). The three least important goals, buying or building
a house or an apartment (M = 1.84), going on holiday (M = 1.96), and repaying debt (M =
2.08), were characterized by low variability of responses (SD =1.242, 1.146, and 1.465, re-
spectively), which means that their low significance is constant between the surveyed
farms.

In the course of the research, the motives for saving were also established, referring
to the catalog of motives proposed by Keynes [8]. The results obtained in this regard are
presented in Figure 4.
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precaution | .09
improvement [ NREGE 6
enterprises I ..
independence [N 538
foresight | 530
pride . N 20
calculation [N 207
avarice [ NG 172

0.00 050 1.00 150 200 250 3.00 350 4.00 450

Figure 4. Motives for saving money by the surveyed agricultural households (1 =191). Note: assess-
ment using a five-point Likert scale; 1—unimportant motive, 5—most important motive. Source:
own study.

Among the surveyed farm households, the dominant motive was the desire to pro-
tect themselves against unforeseen events (precaution, M = 4.09). Half of the respondents
indicated that this was the most important theme (5 on a five-point Likert scale), and an-
other 30% indicated it as very important (4). The second most important motive for saving
money was the desire to improve one’s living conditions (improvement, M = 3.56). Re-
spondents also indicated that they save to have capital for investment (enterprises, M =
3.47), to have a sense of independence and the ability to carry out plans (independence,
M = 3.38), and to meet the future needs of the household (foresight, M= 3.30). Among the
least important saving goals of the surveyed households were the desire to leave an in-
heritance (pride, M = 2.09), obtaining additional income, e.g., in the form of interest (cal-
culation, M =2.07), or simply unwillingness to spend money (avarice, M = 1.72).

4.3. Savings and the Features of Household and Farm—A CRT Analysis

The results of the classification (savings accumulation criterion) of the surveyed ag-
ricultural households based on classification and regression trees (CRT) and the im-
portance of independent variables included in the analysis are presented in Scheme 1 and
Figure 5.
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Scheme 1. Classification and regression tree (CRT). Source: own study.

SPEC f
GEND f
DIV | ]
EDU_EC | |
DEBTF ]
PROD_VALUEF ]
SHARE_CHILD [
SuUC |
EDU | |
INC £ |
AGE f |
AREA i i X _TT—

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Importance of independent variables

Figure 5. Importance of independent variables. Note: scale 0-1; 0—variable is not important; 1—
variable is very important. Source: own study.

Decision rules are designed in root (ID 1), branch (IDs 2, 3, 5, and 7), and leaf (IDs 4,
6, 8,9, 10, and 11) views. The tree consists of five split nodes and six terminal nodes. The
certainty of the forecast is 74.7%. The divisions result from the algorithm that searches for
the classification of the population into possibly homogeneous subsets.

The first division of the surveyed population of agricultural households was made
on the basis of the INC variable. As a result of the classification, two groups were ob-
tained: agricultural households with an average annual income per person up to PLN 1500
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(ID 2) and households with an income exceeding PLN 1500 per person (ID 3). It was found
that among entities characterized by a lower level of income, the majority (66.43%) did
not save. On the other hand, among households with an income exceeding PLN 1500 per
person, 69.2% of entities declared that they accumulate savings. The most important var-
iable differentiating farms characterized by a higher level of income (ID 3) was the farm
area (AREA). The obtained results prove that users of farms with an area exceeding 17.8
ha (ID 11) are more willing to accumulate savings than users of farms with a smaller area
(ID 10); 74.29% of units from node 11 were characterized by savings, while, in node 10,
less than half of the farms had this feature (42.42%). Then, the entities from node 2 (ID 2)
were further divided on the basis of the education level of the head of the household
(EDU). As a result of the classification, two groups were obtained: entities whose head of
household had post-secondary or higher education (ID 4), more than half of which
(563.13%) allocated part of their income to savings, and those whose head of household
had at most secondary education (ID 5), of which 27.78% of households declared that they
were saving. Next, households from node 5 (ID 5) were divided on the basis of the AGE
variable. As a result of the classification taking into account the age of the head of the
household, two groups were obtained: farmers aged up to 34.5 inclusive (ID 6), among
whom the vast majority (95%) did not save, and farmers aged over 34.5 (ID 7), where every
third respondent (32.95%) declared that their household allocates part of their income to
savings. Subsequently, the entities from node 7 (ID 7) were further divided using the SUC
variable. It was found that among farmers with a successor who will take over the farm
in the future (ID 8), the vast majority (78%) declared that they did not save. In the second
group (without a successor, ID 9), nearly half (47.37%) of the respondents indicated that
they set aside part of their income for savings.

5. Discussion and Conclusions

The aim of the research was to identify and evaluate the factors influencing the pro-
pensity of farm households to accumulate savings, which, in this work, were treated as a
source of financial energy, taking into account socioeconomic characteristics relating to
the farmer and their household, as well as farm characteristics. Classification and regres-
sion tree analysis (CRT) was used to achieve the goal. The study was conducted on a group
of farms in Central Pomerania (Poland) participating in the system of collecting and using
data from farms (FADN). Data on 348 farms, obtained through a survey carried out in
2020 using a direct survey questionnaire, were used for the analyses.

On the basis of the analysis of the research results presented in the literature, 12 in-
dependent variables were adopted to identify the characteristics affecting the propensity
of the surveyed agricultural households to save—those relating to the characteristics of
the farmer’s household (AGE, GEND, EDU, EDU-EC, SHARE_CHILD, SUC, INC, DIV,
DEBT) and of the farm (PROD_VALUE, AREA, SPEC).

During the research, it was established that more than half of the surveyed entities
declared savings, allocating on average 13.9% of their total annual income for this pur-
pose. The main purpose of collecting savings was to finance investments in a farm, which
confirms the research assumption that household savings are a source of financial energy
for a farm. When considering the motives for saving, it was found that the surveyed enti-
ties set aside part of their income primarily guided by the motive of precaution, i.e., the
desire to protect themselves against unforeseen events. This is consistent with the research
results presented in the literature so far [51]. As indicated by Andnan et al. [19], precau-
tionary saving is one of the farm’s risk management strategies, used when future income
is uncertain. Agricultural activity is exposed to various types of risk, including climatic
risk, which affects changes in the amount of income obtained. In a situation where the
income resulting from agricultural activity is lower than planned, the source of financial
energy on the farm may be household savings. They can be used to finance both expenses
related to current agricultural activity and investments in a farm.
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Taking into account the forms of saving, it can be noted that the surveyed agricultural
households invested their savings primarily in the bank. Four out of five respondents in-
dicated that they put their savings on a savings bank account, and every fifth respondent
preferred bank deposits. It was also established that savings accumulated on bank ac-
counts accounted for an average of 62.29% of the financial assets of the surveyed entities,
and funds on bank deposits accounted for 10.55% on average. Keeping savings in the form
of cash was declared by more than half of the respondents (55.5%), with its average share
in the structure of financial assets amounting to 26.39% on average. The obtained results
indicate that farmers decide to accumulate money to a greater extent than to multiply it
on the basis of financial products and services. Kozera et al. [52] obtained similar results
in terms of the forms of saving preferred by farmers in Poland. They found out that house-
holds of farmers are characterized by conservative attitudes to savings; thus, they do not
diversify their savings portfolio. The basic forms of savings in studied households were
bank deposits (in PLN) and cash [52]. The results of our research have also shown that an
important role in this respect is played by the reluctance to use financial services and
products, as well as the lack of knowledge of the surveyed entities about the existing pos-
sibilities of using financial services and products. This confirms the need to take action in
the field of financial education in rural areas, as well as striving to increase farmers’ access
to financial products and services. This seems to be crucial for creating rural development
strategies, especially in the context of eliminating the phenomenon of farmers’ financial
exclusion. Financial education programs should include, among others, knowledge about
various financial assets and the advantages/disadvantages of investing savings in the
available forms of financial assets [31].

On the basis of the application of the classification and regression tree method, it was
found that the key factor differentiating the studied population in terms of savings is the
level of the average monthly net income per person in the household (INC). Next, the
agricultural area (AREA) and the level of education of the head of the household (EDU)
were of significant importance. The direction of influence of these variables turned out to
be consistent with the assumed one, which confirms the results of previous studies (e.g.,
Deksisa and Bayissa [12], Lidi, Bedemo, and Belina [24], and Cebi-Karaaslan, Oktay, and
Alkan [25]). It was also established that, in a situation where the level of average income
per person does not exceed PLN 1500, and the head of the household has at most second-
ary education, the vast majority (95%) of respondents aged 34.5 did not save, while, in the
second age group (above 34.5 years), every third respondent declared that part of their
household income is allocated to savings. This demonstrates that the age of the head of
the household (AGE) is also a factor influencing the accumulation of savings, and the di-
rection of this relationship is positive. Our results serve as a confirmation of the research
results of Obalola et al. [53]. Further analyses have shown that, in the case of households
representing a lower income class (up to PLN 1500 per person), when the head of the
household has at most secondary education and is over 34.5 years of age, having a succes-
sor (SUC) is also a factor influencing the accumulation of savings; however, the direction
of this relationship is negative.

The obtained results contribute to the theory of science, constituting a thread in the
discussion on the factors determining the financial decisions of farm households. In prac-
tical terms, the obtained results may contribute to the formulation of postulates regarding
the creation and effective implementation of measures by institutions, including financial
institutions, which are interested in supporting the development of farm households and
local development, as well as entities supporting the reduction in poverty and financial
exclusion among farm households. The research results can also be an important source
of information for financial institutions that are interested in the best possible adaptation
of financial services and products for households and acquiring new customers.

The limitation of the study is that the results of our research concern the period before
the COVID-19 pandemic. Therefore, in the next stage, financial decisions of agricultural
households under conditions of uncertainty will be taken into account. Changes in the
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economic environment—as a result of the global COVID-19 pandemic, unstable geopolit-
ical situation, and high inflation—caused the conditions of financial decisions of house-
holds to change overnight, increasing the risk and uncertainty of actions and decisions
taken by these entities related to the financial management of the household. Current re-
search results show that, during the pandemic, households reduced consumption (alt-
hough, in the first months, there was an increase in consumption expenditure) [54],
showed a higher propensity to save [55], and presented higher risk aversion [56]. Atten-
tion should also be paid to behavioral (psychological) and cultural factors, because, as
research results show, the behavior of individuals in the sphere of finance depends only
to a certain extent on their financial resources [57]. All the abovementioned aspects will
be taken into account in the next stage of research. The timeliness and importance of the
indicated research issues make it justified to continue research in the field of savings ac-
cumulation processes by farm households.
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