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Abstract: Savings are a catalyst for capital creation and are the driving force behind economic growth
and development. The degree of development achieved by farms will largely depend on their
ability to accumulate income and their way of spending. The aim of the article is to determine the
savings-generating potential of small farms in Poland and the impact of savings on their sustainable
development. In this article, firstly, the literature on savings in small farms and their role in sustainable
development is synthesized. Secondly, presents empirical research that was conducted considering
the economic and social characteristics of 1485 small farms to help understand saving behaviors in
the chosen context. The research material consisted of data on entities participating in the Polish
Farm Accountancy Data Network (FADN) in 2017. The factors influencing the generation of savings
were identified using the logit regression model. The results of the research indicate great diversity in
the scale of savings generated by small farms in Poland. Moreover, the study showed that 4 out of
21 variables characterizing small farms were significant, with a good fit of the model as evidenced by
the model quality assessment measures used (coefficient R2

count and ROC curve). It was found that
two variables, namely area of farmland and gross value added, each had a statistically significant
positive influence on the probability of generating higher savings by small farms in Poland. On the
other hand, the possession of liabilities and gross investment each had a statistically significant
negative influence on the accumulation of higher savings. The research reveals some limitations that
may hinder the mobilization of savings by small farms and thus affect their sustainable development.
Therefore, as recommendations, we present measures that can increase savings by small farms
in Poland.

Keywords: savings; small farms; sustainable development

1. Introduction

Sustainable farm development is a process of structural transformation, changing the relations
of production factors within a farm, the structure of economic activity, or the nature of its relations
with the market towards achieving a new point of balance at a higher level of economic efficiency in
accordance with external conditions, including the need to protect natural resources [1]. It depends
largely on the capital accumulated in the farm and the use of these resources in the form of savings
for further improvement of the farm’s performance. Saving is undeniably considered a strategic
variable in the theory of economic growth, determining both individual and national well-being [2].
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The level of savings of farms, especially small ones, is low, which limits their development possibilities.
Poor capacity to save is a result of low real income achieved by these individuals. In recent decades,
the income problems of small farms have become an important problem in many countries in
Europe and worldwide. Looking at the current economic situation in the agricultural sector,
which is dominated by global markets, farm specialization, growth in scale, and decoupling between
rural communities and agricultural enterprises, small farms may seem inefficient and irrelevant to
modern agriculture [3,4]. Many proponents emphasize the importance of “smallholder farming” or
“family farming”, often claiming that smallholders or family farms are responsible for a significant
proportion of global food production [5,6]. However, importantly, these farms not only carry out
agricultural activities using different production methods, but also provide numerous public goods
and contribute to maintaining the diversity of the landscape. Their existence helps to maintain
the population of rural areas. From a social point of view, they importantly favor cultivating folk
traditions and customs. The functioning of small farms is connected with the life of numerous
families, often living in the countryside for many generations [6–17]. Small farms, therefore, play a
significant role in the process of sustainable agricultural development in three key aspects: economic,
social, and environmental [18–20]. Efficient organizational structures and effective management,
durable income stabilization and growth systems, and access to (micro)loans will increase the capacity
and resilience of small farmers, thus driving sustainable development. According to Nib et al. [21],
capital accumulation is the main condition for farm development, and if the amount of savings is
insufficient to meet income requirements, serious bottlenecks in the process of capital formulation and
development efforts are likely to emerge. This problem becomes particularly important for small farms.

In the literature, the definition of a small farm usually refers to a farmer with a small area of land,
with limited resources, direct involvement of the family labor force in farming, poor market connection,
and low level of technology applied in the production process [22–26]. In general, small farms make up
about 80% of all farms in the EU, covering 25% of the total utilized agricultural area [27,28]. In Poland,
small farms account for 76% of all farms, of which more than half are farms with an area below
5 ha. A similar area structure of agricultural holdings to Poland is characteristic of such European
countries as Austria, Estonia, Spain, Lithuania, Latvia, Slovenia, and Italy [29]. Thus, small farms are
an important element of European agriculture. These farms, most of which are family farms, face major
challenges due to current trends such as migration to cities, aging population, and climate change.
As savings are crucial for the welfare, sustainability, increased competitiveness, and development
of small farms [30–34], an understanding of what makes them more diverse and higher can help to
identify appropriate support schemes set up by all public and private institutions for which sustainable
agriculture and rural development are important. The aim of this research was to determine the
savings-generating potential of small farms in Poland and the impact of savings on their sustainable
development. This study serves as an attempt to answer two questions: (1) What is the size of
savings in small farms and what determines them? (2) Are the savings of small farms sufficient for
theirparticipation in the process of sustainable development?

Saving in general can be related to the part of the income that is not immediately consumed,
but is stored for future investments, consumption, or unforeseen expenses [35]. The capacity for
generating savings is therefore an important part of the decision-making process in farms. Theamount
of savings determines several decisions related to the activity conducted and the farmer’s household.
According to Gokhale [36], savings have two basic functions. Firstly, savings provide economic security.
Savings are a safety buffer. By transferring resources from the present to the future through savings,
people are prepared for unexpected and irregular financial conditions. Secondly, savings lead to
an accumulation of wealth that enables people to improve their living standards and respond to
new opportunities.

Savings and their efficient transformation into effective investments are a factor in building the
economic capacity of farms and accelerating their sustainable development [37]. Savings allow farm
resources to be increased both in terms of quantity and quality, as well as ensuring the increase of
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efficiency in the use of physical and human capital [38]. The ability to accumulate savings and their
level determines farmers’ investment decisions related to farm size and level of innovation [39–41].
Farmers with the ability to accumulate income are more likely to implement and use the latest
technologies in the production and apply digital solutions, facilitate the conditions for creating
high-quality products, strengthen the ability to adapt to climate change, and gradually improve soil
and land quality. Moreover, savings, especially in small farms, are part of a risk management strategy
that consists of self-financing losses resulting from various risks [35,42–45]. Income accumulation
contributes to strengthening the resilience of farms to threats, i.e., reducing their vulnerability in
relation to extreme climatic events and other economic, social, and environmental shocks. However,
in addition to being a catalyst for capital creation [46], savings are also important for smoothing
future consumption in the face of variable and unpredictable agricultural income. This is especially
important now, when the world is fighting the COVID-19 pandemic and the economy and livelihoods
are disrupted.

According to previous literature, savings of small farms and the level of their mobilization
are conditioned by several social, economic, and institutional factors. These include age, gender,
and level of education of a farm manager; agricultural experience; number of people in a family;
size of an agricultural holding; land ownership; type of production; income from agricultural activity;
nonagricultural income; costs of agricultural activity; debt; size of production assets; and aversion to
risk [47–65]. The income is considered the most important factor determining the savings of farms.
Different empirical studies based on diverse methodologies carried out in various parts of the world
showed a positive relationship between income and savings. This is in line with the Keynesian theory
of consumption, which postulates a positive relationship between income and savings, where income
levels have a direct impact on savings. Nayak [62] proved that the number of people in a family and
their ability to work has an impact on generating surplus financial resources. Farms with more active
members involved in business have relatively higher savings than other farms. Ahmad and Asghar [63]
indicated that a larger number of family members is related to a lower savings. Girma et al. [64]
pointed out that the diversification into nonagricultural activities increases the savings of small farms.
Gedela [65], in her study, showed a positive relationship between the age of the head of the farm
and savings. The increase in age resulted in an increase in savings, but only until a certain point,
after which savings fell. This is consistent with the life cycle theory that explains the importance of
age in saving. This theory shows that people are likely to earn and save more at working age until
they reach their maximum retirement age; i.e., savings are likely to fall when they reach retirement
age [43]. Kolandavel and Nigatu [60] proved that land ownership affects the level of savings generated.
The amount of land owned affects income and income affects savings. Farmers with larger acreage
not only produce for their own needs but also provide part of the yields to the market. Moreover,
a larger area helps farmers to benefit from economies of scale and higher production. Obayelu [50]
showed that farms with owned land were able to save relatively more than others. Land owned by
a farmer can increase savings by generating additional income in the form of rent. The land owned
by a farmer is also collateral for loans granted to farmers. These, in turn, can be effectively used
to improve land productivity and increase income levels, resulting in higher savings. Kolandavel
and Nigatu [60] also showed a statistically significant positive relationship between the level of
savings and the debt of small farms. The reason for this relationship may be that a higher amount of
savings naturally leads to a higher amount of debt. Another reason is that higher indebtedness allows
farmers to earn more, and increased income can be converted into savings. Odoh et al. [49] showed
that the variability of farmers’ savings pattern was caused by their level of education and farming
experience. As farmers gain higher education, they are more likely to adopt higher saving patterns.
The relationship with agricultural experience is similar: more experience gained by the farmer over the
years translates to higher savings. As Adeyemo and Bamire [48] proved, with increasing agricultural
experience, farmers are more efficient in their farming activities, thus generating more income and
increasing their savings. The level of savings generated by small farms is a result of both economic and
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social factors. It is difficult to grasp the role of a single factor in research on the factors determining
the savings of small farms, as these factors are interrelated and influence the level of savings in a
synergic way. The complexity and multifaceted determinants influencing the level of generated savings
require the judgment of the accuracy of the identification of individual factors. Endogenous factors
related to the social and economic potential of farms affect the level of savings, which determines the
processes of change in farms towards sustainable development. Even under very favorable external
circumstances, it is difficult to imagine that these changes will be implemented on farms that do
not have the capacity to generate savings. It should be assumed that farms with a higher ability to
self-finance and generate savings will achieve the objectives of economic, social, and environmental
sustainability faster and easier.

The above discussion highlights several factors that have been identified in several previous
studies as important determinants of savings. However, the endogenous factors observed are contextual
in nature and are not always similar. There is a lack of studies in which, apart from social and economic
factors (in particular, income, farm size, or production volume), factors reflecting the technical and
economic efficiency of the farm are used to explain the saving behavior of small farms. Moreover,
most of the studies to date are of a fragmentary nature. They were conducted mainly on a regional
rather than national level. Most of them concerned regions from developing countries. This issue is
less often considered in developed countries. Therefore, this study aims to fill this gap and contribute
to the knowledge of the savings-generating potential of small farms.

2. Materials and Methods

2.1. Materials

The study is based on the data set from the Polish Farm Accountancy Data Collection and Use
System (FADN). The study covered 1485 agricultural holdings, each with an agricultural area of up
to 10 ha and an economic size no larger than EUR 8000. According to the FADN, these holdings
are classified as very small and small. The analyzed entities accounted for 12.27% of all agricultural
holdings participating in the FADN in Poland in 2017.

Among the analyzed group of small farms, 97% declared the ability to self-finance their activities
and create savings within the operating activity. The average farm area in the analyzed group was
7.22 ha. Most of the small farmers carried out multidirectional production (30.91%). A high percentage
of the analyzed small farms were also farms specializing in field crops (21.01%) and horticultural crops
(18.25%). Only a few small farms conducted animal production. The reason for this situation may be
the extensive and nonfunctional EU administrative and veterinary regulations, especially concerning
the breeding of livestock and local trade in animal products. In practice, direct sale of agri-food
products from farms, especially of animal origin, is blocked [66]. The increase in the value of goods
produced in small farms, the so-called gross value added, was PLN 32,660 (EUR 8166). The gross value
added is influenced by, among other factors, the costs related to conducted agricultural activity. In the
agricultural holdings under analysis, costs related to plant and/or animal production in half and more of
small agricultural holdings amounted to PLN 16,080 (EUR 4022). On the other hand, costs related to the
involvement of foreign production factors (labor, changes, and capital) in the production process were
small, constituting PLN 500 (EUR 125) in most small agricultural holdings. Small farms reached PLN
2030 (EUR 500) in profit per hectare of agricultural land. Income earned from agricultural production
in these farms constituted 31.31% of the total income. The effectiveness of the use of total assets stood
at the level of 15%. This means that the assets owned by these farms made it possible to generate
a profit of PLN 0.0015. It also proves the low efficiency of property resources management related
to maintaining redundant property assets or low level of their use. In most small farms, the value
of production exceeded the costs of production. The production profitability index in more than
one-half of small farms amounted to 114%. The profitability of production of small farms was low.
This is related to the small scale of production, which does not allow for the accumulation of financial



Agriculture 2020, 10, 525 5 of 18

resources for the investment and technological development of farms, which may result in the low
profitability of production [67]. The type of production or the amount of costs incurred in connection
with the conducted activity [68–71] is also important. Labor productivity per full-time employee was
PLN 35,190 (EUR 8875). The average age of managers of small farms was 47 years. This indicates
that small farmers in the surveyed area were mostly of middle age and were still economically active.
This has an impact on agricultural production due to the ability of these people to cope with changes
in agricultural activity. The analyzed group of small farmers was characterized by small differences
in terms of age (coefficient of variation: 27.19%). Experience in agriculture is also related to age,
which is used as a measure of management capacity. More experienced the farmers are more likely
to make effective decisions which will increase production and income. Most of the small farmers
had secondary education (43.30%) or basic vocational education (38.59%). The least numerous group
consisted of farmers with primary education (4.65%). Higher education was declared by 13.36% of
small farmers. As many as 15.21% of small farmers had liabilities to financial institutions. Investments
consisting in the purchase of fixed assets and the enlargement of the basic stock were implemented in
38.32% of small farms.

2.2. Method

In this study, a logit regression model was used to determine the factors influencing the capacity
of small farms to generate savings. The logit model made it possible to describe the relationship
between the dichotomous qualitative variable “having savings” (Y) and a set of independent variables
(X1, . . . , Xk). In linear regression models, a linear relationship is assumed between the dependent
variable (Y) and the explanatory variable (X). The dependent variable is a continuous type. However,
in the case of logistic regression, it is assumed that the dependent variable is dichotomous or binary,
i.e., Yi= 0 or 1 for all i = 1, . . . ,n. The regression model using the logistic function has the following form:

pi =
exp(β0 + β1Xi)

1 + exp(β0 + β1Xi)
(1)

where β0 and β1 are model parameters; Xi are independent variables that can be both qualitative and
quantitative; and pi is the probability that Yi = 1.

After linearization of the equation, we obtain [72]

pi

1− pi
= exp(β0 + β1Xi) (2)

In this case pi
1−pi

is called odds, and the log odds function is called logit.
The form of the logit-based model is as follows:

p′i = ln
(

pi

1− pi

)
= β0 + β1Xi (3)

Odds are defined as the ratio of the likelihood of an event of occurring to the probability of an
event not occurring. Since the logistic function is nonlinear, the direction coefficient βi represents the
change in logit caused by the change of X by one unit. In the context of odds, the interpretation of the
directional coefficient is as follows: for X variable having a continuous value, exp (βi) is an increase in
odds that Y = 1 for each unit of growth of X variable; for X variable having the dichotomous value,
exp (βi) is an increase in the odds that Y = 1, when X = 1 in relation to the situation when X = 0.
The quality assessment of the model was based on the value of the coefficient R2

count and the Receiver
Operating Characteristic Curves (ROC curve) (see [73]).
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2.3. Data

The variables adopted in the model were quantitative and qualitative. The selection of variables
was based on the available database and analysis of existing research in the field of generating savings
by farms and on the analysis of correlations between variables. A set of explanatory variables was used
in the model, and level of savings Y (0—savings below the median; 1—savings above the median) was
assumed to be the dependent variable. The distribution of the examined variables was asymmetric;
therefore, their values were categorized in relation to the median, creating two categories of values:
values smaller or equal to the median and values above the median. There were 21 explanatory
variables used in the model, and they referred to the socioeconomic characteristics of the farmer and
the farm (Table 1).

Table 1. Set of variables applied in the study.

Variables Category

X1
production type:

fieldcrops (yes—1; no—0)

X2
production type:

horticulture and permanent crops (yes—1; no—0)

X3
production type:

animal production (yes—1; no—0)

X4
production type:

mixed (yes—1; no—0)

X5 utilized agricultural area (ha)

X6 direct costs (PLN ‘000)

X7 general costs(PLN ‘000)

X8 costs of external factors (PLN)

X9 rural development support (PLN)

X10 payments to operational activity (PLN)

X11 total liabilities (yes—1; no—0)

X12 gross investment (PLN)

X13 gross value added (PLN ‘000)

X14 farmer’s age (years)

X15

farmer’s education level:
1—primary education

2—nonagricultural basic vocational education
3—agricultural basic vocational education
4—nonagricultural secondary education

5—agricultural secondary education
6—nonagricultural tertiary education

7—agricultural tertiary education

X16 land income generation rate (PLN ‘000/ha)

X17 production income generation rate (%)

X18 land productivity rate (PLN ‘000/ha)

X19 labor productivity rate (PLN/AWU)

X20 profitability of production (%)

X21 return on assets (%)
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3. Results and Discussion

3.1. Magnitude Savings of Small Farms

The amount of savings of small farms was determined by several factors of both social and
economic nature. Farmers from farms with an area of up to 5 ha of farmland were able to mobilize
higher savings. In this group, more than one-half of small farmers achieved savings of PLN 38,922
(EUR 9730). This group was characterized by remarkably high diversity in terms of the amount of
savings generated (coefficient of variation: 276%). On the other hand, in farms with an area of 5–10 ha
of agricultural land, more than one-half of farmers declared the amount of accumulated savings to
be at the level of PLN 23,895 (EUR 5973). These farms, similar to farms with an area of up to 5 ha of
farmland, were characterized by great diversity in the amount of generated savings (coefficient of
variation: 177%).

The largest group of the analyzed farms were entities diversifying crops (30.91%). Maintaining
crop diversity in small farms is usually associated with strategies for dealing with risk [74–78],
optimizing production [79], providing trade opportunities in many local markets [76], improving food
security [80,81], and reducing vulnerability to market and climate variability [76,82].

Small farmers, like others, makethe production decisions that will provide them with the greatest
opportunities for income growth, survival, and development. The highest level of savings was generated
by farmers from holdings specializing in horticulture. In more than one-half of these farms, the level of
savings was PLN 61,131 (EUR 15,282). Farms specializing in the breeding of grain-eating animals were
characterized by a level of savings like that of horticultural farms (PLN 58,266/EUR 14,566). The lowest
generation of savings was recorded in small farms with diverseproduction (PLN 16,730/EUR 4182).
This may result from the fact that the specificity of mixed production forces farmers to invest in
various assets necessary for production. Using their own resources, they purchase seed or plant
protection products in small quantities, sometimes paying more than farmers from farms with
a larger production scale. They also need diversified machinery and equipment, the purchase,
modernization, or maintenance of which is covered by the savings generated. A low level of savings
(PLN 17,791/EUR 4447) was also generated by farms specializing in breeding animals fed in the grazing
system (without dairy cows). In dairy farms, the level of savings in more than one-half of small farms
oscillated at the level of PLN 28,671/EUR 7167, while in farms specializing in field crops it amounted to
PLN 25,881/EUR 6470.

In more than one-half of the analyzed small farms, the farm managers were 50 years old or older.
In the group of the youngest farmers, most of them generated savings of less than PLN 25,849
(EUR 6,462); a similar trend was observed in farms managed by farmers over 61. Higher savings
were generated in farms managed by farmers aged 30 to 60 (Table 2). The low level of savings
generated in the group of the youngest farmers may result from the fact that these are farmers who
have recently taken over the farms or have just started to see their future in agriculture and started to
accumulate their own life capital. It should be expected that their profitability will increase over the
next few years, which will translate into higher savings. The introduction of subsidies for small farms
is intended to help achieve such results. The problem of low savings in this group of farms should
also be seen in the specificity of farm succession in Poland. Farmers who acquired pension rights
or wanted to take advantage of early retirement gave the farms to their children who work outside
agriculture. Formally, they are the owners of these agricultural holdings, but they have no influence
on the decisions made on these farms in terms of production or investment activities generating
higher income. On the other hand, farmers between 31 and 60 years of age, together with the acquired
experience related to the conducted agricultural production, make more rational decisions in terms of
production or investment. A higher level of savings in this group may result from a greater awareness
of the threats connected with conducting agricultural production. For small farms, the use of other
methods of risk management, including insurance, is not beneficial, mainly from the point of view
of costs they must bear in connection with the transfer of risk to a specialized insurance institution.
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A higher level of savings in this age group may also result from obligations related to the education of
children [83]. It may also be thought that this group of small farmers has mobilized savings to make
future investments. Farmers over 61 years of age mostly generated lower savings. Xiao and Fan [84]
proved that older people save less for investment but are more likely to save for retirement. At different
stages of the life cycle, farmers may have different saving needs, so the motives for saving and the
level of saving may vary. The results obtained are in line with the anticipated life cycle hypothesis,
which predicts a high proportion of savers in the active age range of 30–65 years [85].

Table 2. Age of the farmer and the level of savings generated by small farms in Poland.

Level of Savings (PLN) Age (Years)

Up to 30 31–60 61 and More

Below the median * 53.77% 48.80% 56.40%
Above the median * 46.23% 51.20% 43.60%

Note: * median value PLN 25,849 (EUR 6462). Source: Author’s own analysis based on study material.

Having higher savings was characteristic for farmers with at least secondary education.
Small farmers with secondary or tertiary education more often declared savings above PLN
25,849 (EUR 6,462) (Table 3). Higher education may foster the growth of economic awareness of
small farmers, understanding of risk and the need to accumulate capital for future investments, and thus
influence decisions to postpone consumption. Similar conclusions were reached by Girma et al. [64]
and Lidi et al. [86], among others, who demonstrated that savings increase as farmers’ education
levels increase. This is theoretically justified by the fact that education can raise awareness about the
mobilization of savings.

Table 3. Level of education of the farmer and the level of savings generated by small farms in Poland.

Level of Savings (PLN)
Education Level

Primary Basic Vocational Secondary Tertiary

Below the median * 59.42% 52.53% 49.46% 41.50%
Above the median * 40.58% 47.47% 50.54% 58.50%

Note: * Median value PLN 25,849 (EUR 6462). Source: Authors’ own analysis based on study material.

The generation of savings by small farms is also made possible by subsidizing agriculture and
rural areas. Small farmers can benefit from public funds spent under the Common Agricultural Policy.
On the one hand, there are direct payments, which, as a form of social protection, are often
considered an important means of improving agricultural productivity in low- and middle-income
countries [87].On the other hand, support under the Rural Development Programmes is aimed at
restructuring agricultural holdings; increasing competitiveness; improving human capital, innovation,
and provision of basic services in rural areas and related infrastructure; and improving the quality
of agricultural products, support for sustainable use of agricultural land, diversification of the
rural economy, compensation of income losses, and support for environmental improvement [88–90].
Studies carried out by Ciaian et al. [91] show that in terms of farm income and the possibility to
mobilize higher savings, the most transparently effective instrument of the CAP appears to be the RDP,
followed by the Single Payment Scheme. In the analyzed group of small farms, the annual income
from direct payments increased in more than one-half of farms by PLN 268 (EUR 67). Such an
increase in income will not significantly affect the increase in the level of generated savings, and thus
it will not change investment opportunities in these farms. The research has also shown that in the
analyzed group of small agricultural holdings declaring the creation of savings within the framework
of operating activity, more than one-half (53.89%) benefit from subsidies for rural development.
The average value of public support was PLN 1535 (EUR 383). In more than one-half of small
agricultural holdings, the value of subsidies for rural development amounted to PLN 614 (EUR 153).
Over 60% of small farms benefited from rural development subsidies. This means that the lower
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level of savings from operating activities somehow forces them to undertake activities aimed at
multifunctionality and thus improve their profitability and create nonagricultural jobs. Small farmers
who achieved a higher level of savings from their operating activities more often (52.56%) indicated
that they did not benefit from rural development subsidies.

The level of savings generated is thought to have an impact on the possibility of using external
sources of financing. This is confirmed by the results of the conducted research. In the group of small
owners of agricultural holdings declaring the use of external sources of financing, over 72% indicate
having savings at the level above PLN 25,849 (EUR 6462) (Table 4).

Table 4. Liabilities and the level of savings generated by small farms in Poland.

Level of Savings (PLN) Liabilities

Yes No

Below the median * 27.88% 45.99%
Above the median * 72.12% 54.01%

Note: * Median value PLN 25,849 (EUR 6462). Source: Authors’ own analysis based on study material.

In more than one-half of small farms, the gross investment value amounted to PLN 642 (EUR 160).
Investments related to the purchase and production of fixed assets and the change in the value of the
basic herd were more often implemented in agricultural holdings which generated a higher level of
savings (Table 5).

Table 5. Gross investments and the level of generated savings of small agricultural holdings in Poland.

Level of Savings (PLN)
Gross Investment

Yes No

Below the median * 47.28% 51.75%
Above the median * 52.72% 48.25%

Note: * Median value PLN 25,849 (EUR 6462). Source: Authors’ own analysis based on study material.

An additional regression analysis showed that the value of gross investments increases with the
increase in savings possessed by small farms. The increase of savings by PLN 1 results in the increase
of investments by PLN 0,13. This small increase in the value of gross investments in small agricultural
holdings may suggest that these holdings are not able to reproduce their production potential.
Investments made by them are not very innovative and are not aimed at strengthening agricultural
holdings and their innovativeness, but only at improving work safety or modernizing their assets.

3.2. Determinants of Savings of Small Farms

In the initial model, the probability of generating higher savings by small farms in Poland
considered all variables listed in Table 1. According to the adopted methodology, only those variables
that have a significant impact on the variable Y—the level of savings—were left in the model using
the backward step regression method. The analysis of the results of estimating the parameters
of the probability model of higher savings collection by small farms in Poland showed statistical
significance of four variables: X5—agricultural area; X11—total liabilities; X12—gross investment;
X13—gross value added. Empirical results obtained from the logit model estimation are presented
in Table 6. The estimated final model defining socioeconomic factors influencing the probability of
generating higher savings by small farms in Poland has the following form:

pi =
e3.4671+1.0211x5−1.2184x11−0.9476+1.7548x13

1 + e3.4671+1.0211x5−1.2184x11−0.9476x12+1.7548x13
(4)
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Table 6. Evaluation of logit model parameters.

Variable
Variable Name Parameter

Evaluation p-Value Odds Ratio

Constant 3.4671 - -

X5
utilized

agricultural area 1.0211 0.0083 2.7764

X11 total liabilities −1.2184 0.0027 0.2956
X12 gross investment −0.9476 0.0083 0.3876
X13 gross value added 1.7548 0.00008 5.7827

Source: Authors’ own analysis based on study material.

The quality assessment of the model was based on the value of the coefficient R2
count and

the ROC curve (Figure 1). The results indicate that the classification based on the model is much
better than random. The results of the Hosmer–Lemeshow test indicate that there are no significant
differences between the empirical and theoretical numbers that result from the estimated logistic
regression models.

Figure 1. ROC curve for the model.

The area under the ROC curve is 0.78 and it is significantly greater than 0.5 (at a significance level
greater than 0.000001).

The results suggest that in the model, a statistically positive influence of agricultural area (X5)
and gross value added (X13) is observedon the dependent variable. This means that a larger area of
agricultural land results in agreater probability of collecting higher savings by small farms. The survey
results are consistent with those obtained by Rurangwa et al. [53], Chowa et al. [92], Odoh et al. [49],
Kolandavel and Nigatu [60], Uhuegbulem et al. [54], and Tukela [52]. The area of an agricultural
holding determines its development potential [93]. The increase in acreage translates into an increase in
the scale of production, resulting in increased income and thus savings. Furthermore, having a larger
area at their disposal, small farmers, apart from production for their own needs, carry out production
thatis intended for sale, mainly direct sales. This may result in higher income and thus contribute to
generating higher savings. If the other factors considered in the model remain unchanged, the chance of
having higher savings will increase by 177% for agricultural areas above 7.22 ha. Statistically, a higher
gross value added also had a positive impact on a higher level of savings mobilization. The chance for
accumulating higher savings in small agricultural holdings in Poland will increase by 478% for farms
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with gross value added of above PLN 32,660 (EUR 8166). Gross value added is a key productivity
category of agricultural activity. It illustrates the income situation of agricultural holdings [94].
With low income, the accumulation of capital from existing incomes is difficult. The accumulation of
capital will depend on the amount of income and economic surpluses generated within the framework
of agricultural activity, as well as the development of an individual demand curve for agricultural
production factors. Various empirical studies based on different methods carried out in different parts
of the world have shown a positive relationship between the level of income achieved and savings [95].

The following variables have a statistically significant negative impact on the dependent variable:
total liabilities (X11)and gross investment value (X12). Therefore, having liabilities or a higher value
of gross investment in the holding decreases the probability of savings accumulation. Using foreign
capital to finance activities reduces the chance of collecting higher savings in small agricultural holdings
by 71%.

Having liabilities may involve the necessity to cover current expenses related to the costs
of functioning of an agricultural holding or the implementation of investments in agricultural
holdings. It can be expected that agricultural holdings with economic surpluses within agricultural
activity have greater access to the financial market [96] and thus co-financing of economic activity,
including investment activity financed with credits and loans. The cost of capital incurred in connection
with a loan or credit is covered by the surplus generated by the agricultural activity, resulting in a
reduction or even lack of savings [58,97], especially when a lower than expected return on investment
is achieved.

The same applies to the increase in gross investment. If the value of gross investment in small farms
increases above PLN 642 (EUR 160), the chance for accumulating higher savings will decrease by 62%.
Therefore, investment expenditures are negatively connected with maintaining savings. Although the
negative sign is contrary to a priori expectations, it seems probable, as increasing investment requires
greater financial outlays, which will more likely reduce the amount saved, especially in the short
term [47]. Such a relationship enhances the borrowing capacity to make such outlays and undercuts
the requirement of cash holding [98].

4. Conclusions

4.1. Diversity

Savings are an important aspect of the functioning of agricultural holdings, as they allow farmers
to have a direct influence on the development and changes in their economic activity, as well as being
a vital element of financial security in case of unforeseen events. This study provides evidence of the
diversity of savings in small farms and the impact of several factors determining their level. In 2017,
more than 97% of small individual farms in Poland were able to self-finance and generate savings from
their core business. Although the size of savings generated by small farms may suggest the rather
limited importance of savings in the cash flow of the analyzed farms, the social and economic roles of
savings are essential. In Poland, but also in other countries, savings are important for strengthening the
position of small farms and improving the quality of life of the farmer families. They thus contribute
to the achievement of sustainable development. However, the limitations experienced by small
farms resulting from low profitability and lack of ability to self-finance and generate savings will
make it much more difficult for them to meet the expectations of becoming promoters of sustainable
development [99]. As the demand for sustainable agriculture increases, small farmers are increasingly
required to maintain access to global markets. The low savings of small farms generated by their
operations are a demotivator for any future action. How can small farmers get involved in an
ever-evolving sustainability process when they lack the resources to make the necessary investments?

There are large differences in the scale of generated savings among the studied farms. The study
shows that more than one-half of small farms in Poland generate savings of PLN 25,849 (EUR 6462).
The level of savings generated by small farmers is low. This level of savings creates not only potential
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problems related to long-term financial uncertainty, but also short-term concerns about households’
ability to cover unexpected expenses related to their current needs [100]. With such a low accumulation
of income, sustainable development in this group of farms will not be possible in the nearest future.

An in-depth study reveals that there is a visible variation in the level of savings generated,
depending on age, education, or type of production. Middle-aged farmers and ones with higher
education levels achieve a much higher level of savings than others.

The capacity of generating higher savings within the conducted agricultural activity in small farms
depends on many social and economic factors, as evidenced by literature studies and empirical research
carried out. Based on the conducted study, it can be concluded that the area size and gross value
added reflecting the profitability of farms have a significant positive impact on generating savings by
small farms. The chance for mobilization of savings by small farms in Poland increases by 177% with a
larger area and by 478% with a higher gross value added. On the other hand, the amount of liabilities
and the value of undertaken investments have a significant negative impact on the generation of
savings in small agricultural holdings. An increase in liabilities or a higher value of gross investments
reduces the chance for mobilization of savings by small agricultural holdings.

4.2. Dilemmas

There are several dilemmas concerning the possibility of increasing the generated savings in the
studied farms and in small farms in Poland in general. Firstly, it would not be possible to increase
the savings of small farms, and thus increase their role as promoters of sustainable development,
without public support. It is not possible to make progress towards sustainability unless the economic
resilience and well-being of farmers are improved first. Subsidies granted under the agricultural and
rural development policy are a good start, but they must be supported by a range of institutional
activities. These activities include, among others, the establishment and promotion of comprehensive
advisory services on sustainable development, the improvement of farmers’ education, and the
improvement of university courses and other training programs [101]. In most of the analyzed
agricultural holdings, farmers benefited from various measures aimed at increasing their profitability
and improving their competitiveness. This should be positively assessed. Fast and successful
development of small farms thanks to public support may motivate other farmers to take advantage
of this support. Secondly, it is necessary to increase access of small farmers to preferential loans.
Preferential credits and loans specifically targeted at small farmers will result, among other things,
in investments in equipment or modern facilities which, in themselves, generate lower costs and allow
significant savings. Thirdly, one of the most important challenges facing small farms is increasing
their profitability. This dilemma is gaining in importance especially today when many countries
are fighting the COVID-19 pandemic, an event that will have a huge impact on the economy. The
period in which the pandemic appeared in Poland was the busiest one, especially in horticultural
farms supplying fruit and vegetables to the market. The lockdown of the economy in many countries
will have a negative impact on the sale of products and thus on incomes, which will translate into a
limited capacity of generating savings, not only for small farms but also for medium and large ones.
Reduced orders are not the only problem for small farms, especially those operating in horticulture.
There are also problems related to production, especially the problem of the lack of an adequate number
of workers. Most people working seasonally in agriculture are mainly from Ukraine. The pandemic
has forced them to return to their home country. The closure of borders prevents them from returning
to work. It can also be expected that because of the pandemic many people who lose their jobs outside
agriculture will return to the countryside. Therefore, some of the savings owned by small farms maybe
used for current consumption and not for investments. Another dilemma is that of mobilizing savings.
Studies indicate that savings are increasing but expenditures related to gross investments in small
farms are decreasing. These farms are not able to reproduce their production potential. For small farms,
savings are accumulated due to transactional motives, i.e., they serve to satisfy consumption needs
or they are maintained mainly due toprudential motives. Their small share is allocated to increase
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the value of farm assets. The analysis shows that the value of savings allocated to investments in
small farms is negligible. On this basis, it can be suggested that investments in small farms are not
very innovative and rarely aim at strengthening farms and innovation. Most of them will be aimed at
improving work safety or modernizing basic infrastructure.

4.3. Implications

The results of the research enable formulating recommendations for future policy, which should
support measures facilitating an increase in the profitability of small farms. The income generated by
small farmers leads to the accumulation of a low level of savings, as shown by the research results.
State policy in favor of small farmers should focus on enabling small farms to increase their acreage
and supporting development (investment) activities mainly by increasing access to external financing.
This would enable owners of small farms to increase the scale of production and to modernize or
purchase fixed assets necessary to expand or diversify their activities. Support for small farms also
means the reconstruction of the institution of a cooperative market for sale and direct sale of agri-food
products and the liberalization of administrative and veterinary regulations and procedures [66].
It is also important to support advisory services, which can significantly increase education in the
field of economic awareness, market and climate change, and investments, especially those of an
innovative nature.

4.4. Future

Future studies should repeat existing ones to identify the factors that determine the possibilities of
saving in small farms in terms of other factors not yet analyzed. This is important because of the high
variability of conditions in which small farms operate and the forces and catalysts of these changes.
It is worth analyzing how the COVID-19 pandemic has affected the size and mobilization of savings in
small farms. It may turn out that small farms, due to their poor connection to the market, did not feel
the economic effects of the pandemic significantly. Moreover, it seems useful to carry out a similar
analysis which, instead of considering small farms, would focus on farms with different sizes of acreage
or different types of farming. Finally, there is also a need for a more in-depth study of the impact of
savings on farm sustainability, which is often a long-term outcome.
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