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Abstract: The objective of this study was to assess the level of financial security of farms and identify
its determinants based on factor analysis. The data used in this research were obtained from the
European FADN (Farm Accountancy Data Network). Factor analysis (FA) was employed to reduce
the number of variables that potentially determine the financial security of farms. The results indicate
that the surveyed entities maintained financial security between 2014 and 2021. This study suggests
that it is necessary to examine these factors separately for farms engaged in crop farming and animal
production. The results obtained for all farms were less satisfactory than those that took into account
the specifics of agricultural production. This study addresses a gap in the literature by including
highly correlated variables in the analysis of the determinants of financial security. Factor analysis
is used to reduce the number of variables without losing important information. Firstly, seventeen
variables related to the financial security of all farms were assigned to six factors. These were income
and self-financing of operations; area and subsidies; long-term investments and financial decisions consequences;
economic size, taxes, and non-breeding livestocks; investment activity; and inputs, stock, short-term loans, and
labor. Then, the determinants of the financial security of farms were examined, taking into account
the specialization of activities. For crop-producing farms, six factors were identified, including three
that were identical to those for all farms: income and self-financing of operations; long-term investment
and financial decisions consequences; and investment activity. In addition, the following items were
specified: area, subsidies, non-breeding livestocks, and taxes; economic size, inputs, and labor; and stock and
short-term loans. The correlated variables in the case of livestock production combined into factors
in a different way. In this case, four factors were distinguished: economic size, non-breeding livestocks,
income, and self-financing of operations; operational activities of animal production; long-term investment and
financial decisions consequences; and investment activity. Financial security is a complex matter that can
be affected by a range of factors related to agricultural activities.

Keywords: financial security; determinants of financial security; factor analysis; farms; European

Union

1. Introduction

Financial security can be understood as the state of financial resources that ensures
the effective (profitable) operation of a given entity, secures its financial interests, provides
its ability to maintain financial liquidity and solvency, and its financial capability in the
face of various risks and threats [1]. The financial security of a farming enterprise refers to
its ability to withstand events that disrupt or have the potential to disrupt its production
activities and impede its growth [2]. In the literature, another approach equates financial
security to a company’s capacity to maintain the ability to meet current obligations and
operate efficiently [3]. Therefore, financial security is closely related to the level of financial
liquidity and working (turnover) capital of a given entity [4].
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Financial security can be defined as the ongoing process of reducing and eliminating
monetary risks to ensure capital adequacy according to the risk and preference profile of
the subject [5]. The results of studies presented in the literature show that diversification of
production, among other things, plays an important role in reducing the risk of agricultural
activities and thus increasing the financial security of farms [6,7]. An essential concern
within the discussed scope is the identification of factors affecting the financial security of
farms, including those related to the financial resources of a particular entity. Accessing and
mobilizing financial resources, i.e., access to capital, its cost, possibilities, and limitations in
obtaining it, are vital parts of farm development at every stage [8]. Decisions made in this
area inevitably influence the financial security of a given entity.

The study of Rys-Jurek [2] investigated the financial security of farms across four areas
that were measured by five indicators. These areas included (1) property and capital rela-
tions, which were measured by the financial security indicator, (2) liquidity and debt, which
were measured by the accelerated liquidity indicator and general debt ratio, (3) operational
efficiency, which was measured by the asset coverage ratio with net working capital, and
(4) financial efficiency, which was measured by the profitability ratio. The farms’ financial
security ratio is presented in the following manner (Formula (1)) [2]:

FS =GB + QR — DR + NWCTA + PEC 1)

where:

FS—financial security ratio;

GB—golden balance sheet rule (equity/fixed assets);

QR—quick ratio (current assets — inventory — non-breeding livestock)/current liabilities);
DR—total liabilities to total assets (total liabilities/total assets);

NWCTA—-coverage of assets by net working capital ((current assets — current liabili-
ties)/total assets));

PEC—oprofitability of equity capital (farm net income/equity).

A score < 0 indicates no financial security, [0.0-2.0) indicates a risk of losing financial
security, [2.00-5.0) indicates financial security, [5.0-7.0] indicates high financial security,
and a score >7.0 indicates above-threshold financial security.

The financial security level impacts the risk of bankruptcy for entities. Discriminatory
models are commonly used to evaluate the financial condition of enterprises. E. Altman is
a pioneer in this field and created widely used models for assessing the financial condition
of enterprises, with a focus on the risk of collapse [9,10]. These models have been used
for enterprises engaged in agricultural production [11]. However, there is a debate in the
literature regarding the universality of the use of discriminatory models for enterprises
with different business profiles, as well as those operating in different countries [12]. It is
important to note that conducting research on agricultural farms has significant limitations
due to data availability. Rys-Jurek [2] proposed a financial security index that considers
both the areas frequently found in the literature affecting the financial security of farms
and the financial categories created by the FADN system. The FADN system is the only
system that collects data for EU farms according to uniform standards [13].

Referring to the construction of the aforementioned indicators, financial security is
linked to factors including the level and structure of assets, equity, and liabilities (including
short-term ones), as well as the financial result (i.e., the level of farm net income).

The initial three factors specified pertain to the farm’s production capacity and funding
sources. A characteristic feature of agricultural farms is their substantial self-financing and
a comparatively minor proportion of debt in their financing source structure [14,15]. The
research results affirm that farmers are characterized by a relatively high propensity to
save, and they use the accumulated savings mainly to finance investments carried out on
the farm [16]. On the one hand, a significant proportion of equity in the financing sources
structure enhances the financial security of the entity, concerning aspects such as the golden
rule of balancing, liquidity ratios, and profitability ratio. Therefore, it acts as the main
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source of financing to carry out all the processes related to agricultural activity [8]. On the
other hand, debt can act as an additional source of financing, potentially impacting the
investment behavior of farmers [17,18].

Regarding assets, these units mainly consist of fixed assets, with a particular emphasis
on land that plays a significant role in agricultural activities [19]. Crop production and
animal husbandry both require ownership of agricultural land, buildings, and structures
for the storage and raising of produce and animals. In addition to land, farms’ production
potential heavily relies on capital invested in other production assets, both fixed and current.
The proper management of inventories, receivables, and liabilities is vital in increasing the
financial security for a farm since it is interconnected with financial liquidity [20].

In farming, where production is primarily supported by the work of household
members and the assets of the farmer, determining the financial surplus—equivalent to
net profit in enterprises—is challenging [21]. Farm net income serves as a measure of the
financial outcome obtained from agricultural activity. The level of income, as demonstrated
by the literature research findings, may be influenced by several factors. Important factors
for a farm’s production potential (including land, machinery and equipment, and labor)
and financing sources are crucial [22-26]. The research results demonstrate that the impact
of some factors can vary depending on the economic size of a farm [27] and the direction of
production [28,29]. Direct payments are a significant portion of farm income [30,31] and can
shape the financial surplus from agricultural activities. Therefore, it is essential to consider
the impact of direct support systems when studying farms located within the European
Union. These systems represent a substantial source of funding for agricultural entities.

In studies of agricultural finance, a significant constraint is the strong correlation
of potential variables [32]. Consequently, researchers often apply factor analysis, one of
several methods used to analyze financial phenomena in farming [33]. This allows for the
reduction in correlated variables without a significant loss of underlying information [34].
Taking into account the above, the aim of the study was to assess the level of financial
security of farms and identify its determinants based on factor analysis. The study had
three specific objectives assigned to it. (1) Assessing the financial security of an average EU
farm from 2014 to 2021. (2) Identifying the determinants of financial security for all farms.
(3) Identifying the determinants of financial security for farms, considering the specificity
of their activities.

The implementation of specific research objectives contributes to the literature of
financial security among EU farms. The first objective will analyze the level of financial
security using Rys-Jurek’s proposed indicator [2]. Objectives 2 and 3 provide an innovative
approach and important research on the determinants of farms’ financial security. This
study employs factor analysis to include variables that are highly correlated with each
other. When assessing financial security, it is crucial to consider four key factors. Firstly,
property and capital relations, which are measured by the financial security indicator.
Secondly, liquidity and debt, which are measured by the accelerated liquidity indicator
and general debt ratio. Thirdly, operational efficiency, which is measured by the asset
coverage ratio with net working capital. Finally, financial efficiency, which is measured
by the profitability ratio [2]. Factor analysis is used to reduce highly correlated variables
without losing important values, which are crucial in assessing financial security.

The structure of this paper is as follows: Section 2 provides an outline of the re-
search methodology and data sources. Section 3 presents the empirical research findings,
which include an evaluation of the financial security of farms within the European Union
(Section 3.1). The subsequent section examines the connections between the determinants of
farms’ financial security using factor analysis (Section 3.2). The last two sections summarize
the results and propose potential areas for future research.

2. Materials and Methods

The survey utilized information obtained from the FADN (Farm Accountancy Data
Network) system to enable a comparison of agricultural operations in EU countries. The
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system covers farms that make an important contribution to the creation of added value in
agriculture [13]. The data are collected and published according to consistent principles,
with the sample selection process designed to ensure representativeness. The FADN
system considers the selection of farms based on their economic size, agricultural type,
and geographical location (individual EU countries and regions in member states). The
provided data pertain to an average farm.

This study analyzed data extracted according to geographical location and agricultural
type across the European Union and specific regions of EU countries. This study excluded
data from Great Britain. The subjective scope is an average European Union farm and
average farms separated in individual regions and according to individual agricultural
types. To determine the agricultural type, the share of the value of Standard Production
(SO) from different agricultural activity groups is calculated, and this value is divided by
the total value of SO of the farm. This stratification into agricultural types enables the
specificity of agricultural activity to be taken into account when assessing financial security.
The FADN system recognizes the following agricultural types: Fieldcrops, Horticulture,
Wine, Other permanent crops, Milk, Other grazing livestock, Granivores, and Mixed. The
FADN system classifies farms by economic size. The research indicates that economic
surpluses from farming activities depend on the economic size class achieved [35,36]. In
future stages of this study, factor analysis will be applied to isolate the determinants of
financial security of economically weak, medium, and strong farms. The current study
includes the variable Size (SE005 Economic size; €'000), which reflects the economic size of
farms (see Table 1).

The period during which the financial security level of an average farm is evaluated
spans from 2014 to 2021. To ascertain the factors that contribute to the financial security
level of farms, information on regions and agricultural types identified during 2014, 2017,
and 2020 was analyzed. The use of a three-year timeframe was intentional, as agriculture is
known to be affected by high environmental risks that can lead to significant variations in
prices and production values [37].

This study consisted of three phases. Firstly, we assessed the level of financial stability
of an average farm in the European Union, using the indicator proposed by Rys-Jurek [2]
(Formula (1)).

The second stage of this study was to identify the links between the determinants
of farms’ financial security. For this purpose, data on average farms of separate agricul-
tural types in individual EU regions were obtained from the FADN system. A total of
2125 observations were considered. During this stage of the study, the variables potentially
determining the financial security of the farms were reduced for all the surveyed units. In
the third stage of this study, the specificity of the agricultural activity was taken into account
in the assessment of financial security by grouping the types identified in the FADN system
into two groups. The first is crop production (Fieldcrops, Horticulture, Wine, Other perma-
nent crops). The second is animal production (Milk, Other grazing livestock, Granivores).
The mixed type was not included in this study. The analysis included 990 observations for
crop production and 835 for livestock production.

Factor analysis (FA) was used to reduce the number of variables potentially determin-
ing the financial security of farms. Factor analysis is a data reduction technique that entails
creating a smaller number of new composite dimensions to represent the original variables
instead of eliminating them [38]. The technique involves two main methods, principal
component analysis (PCA) and factor analysis (FA) [32]. PCA replaces the original variables
with an orthogonal set of their linear combinations (components) and arranges them based
on their information content, from highest to lowest. The arrangement of components
allows for preserving only a limited number of recently developed components while
maintaining significant variation. FA suggests the existence of few latent variables, with
each measured variable representing a portion of one or more of these factors.
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Table 1. Catalog of variables accepted for factor analysis with their description from the FADN

system.

Variable Name

Description According to the FADN System

Explanation of Variables

Area
Inputs
Taxes

Netlncome

Fixed Assets

Livestock

Stock

CircCapital

LoMeLoans
ShLoans

GrossInv
Netlnv
CashFlow1
CashFlow?2

Subsidies

Size

Labor

(SE025) Total utilized agricultural area (ha)
(SE270) Total inputs (£)
(SE390) Taxes (€)

(SE420) Farm net income (€)

(SE441) Total fixed assets (€)

(SE470) Non-breeding livestock (€)

(SE475) Stock of agricultural products (€)

(SE480) Other circulating capital (€)

(SE490) Long- and medium-term loans (£)
(SE495) Short-term loans (€)

(SE516) Gross investment on fixed assets (€)
(SE521) Net investment on fixed assets (€)
(SE526) Cash flow 1 (€)

(SE530) Cash flow 2 (€)

(SE605) Total subsidies—excluding on
investments (€)

(SE005) Economic size (€'000)

(SE010) Total labor input (AWU)

Total utilized agricultural area of holding.

Specific costs + overheads + depreciation + external factors.
Farm taxes and other dues (not including VAT and the
personal taxes of the holder) and taxes and other charges on
land and buildings.

Remuneration to fixed factors of production of the family
(work, land, and capital) and remuneration to the
entrepreneur’s risks (loss/profit) in the accounting year.
Agricultural land and farm buildings and

forest capital + buildings + machinery and

equipment + breeding livestock, intangible

assets, and other non-current assets.

Closing valuation.

Value at closing valuation of all livestock

except breeding livestock (SE460). Closing valuation.
Value at closing valuation of all crop and

livestock products (except young

plantations).

Cash and other assets that can be easily

converted to cash, short-term assets,

amounts owed to the holding, normally

arising from business activities, any other

assets that are easily sold or expected to be paid within a
year. Closing valuation.

Loans contracted for a period of more than one year.
Loans contracted for less than one year and outstanding
cash payments.

Purchases—sales of fixed assets + breeding livestock change
in valuation.

Gross investment on fixed assets—depreciation.

The holding’s capacity for saving and self-financing.
The holding’s capacity for saving and

self-financing.

Subsidies on current operations linked to

production (not investments).

Payments for cessation of farming

activities are therefore not included.

Entry in the accounts is generally on the

basis of entitlement and not receipt of

payment, with a view to obtaining coherent

results (production/costs/subsidies) for a

given accounting year.

Economic size of holding expressed in 1000

euro of standard output (on the basis of

the community typology).

Total labor input of holding expressed in

annual work units = full-time person

equivalents.

Source: own study based on EU FADN data [Agriculture-FADN: E. A. D. N.-FADN PUBLIC DATABASE
(europa.eu), accessed on 1 April 2023] and http:/ /fadn.pl/wp-content/uploads /2022 /07 /RICC_1750_Standard_
Results-v-Jun-2022.pdf (accessed on 28 December 2023].

The factor analysis model assumes that each of the observed variables X; can be
represented as a linear function of unobservable variables F; (hypothetical variables ob-
tained by analysis from a set of observed variables) and a single random factor U; (spe-
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cific factor) [32,34,39]. The model can be written in scalar or matrix form, as shown in
Formulas (2) [34,40] and (3) [34].

Xy =anbk +apbh+...+a F + bl 2)

Xpo =apFi +apF + ...+ ayF + bl

Xp = aplFl + aszz +...+ akak + bpllp
where:

k<p; X;fori=1,2,..., p—real variables subject to observation;

F; forj=1,2,..., k—searched unobservable variables called common factors;

a;j fori=1,2,...,pandj=1,2, ..., k—linear combination coefficients (factor loadings) of
the j-th factor; Fjin the i-th observed variable F jin the i-th observed variable X;;
U;fori=1,2,...,p thei-th random factor, characteristic of the i-th variable.

The second way of writing the factor analysis model is shown in Formula (3) [34]:
X=AF+BU 3)

where:

X—vector of variables;

A = (a;)—matrix of coefficients of linear combinations called factor loadings;
F—vector of common factors;

U—vector of specific factors;

B—diagonal matrix of factor loadings of specific components.

The applicability of factor analysis is frequently assessed using Bartlett’s Test of
Sphericity and/or the Kaiser-Meyer-Olkin measure, which both rely on the correlation
matrix [41], while the results are considered robust to non-normality [42,43]. The results
were considered statistically significant at p < 0.05. Analyses were performed using the
statistical program R, ver. 4.3.0.

On the basis of the results presented in the literature and of the research carried out in
previous periods [1-4,6,44-46], a catalog of variables shaping the financial security of farms
in the European Union was indicated (Table 1). The variables were tested in the second
and third stages of this study.

3. Empirical Results
3.1. Assessment of the Financial Security of Farms in the European Union

In the first stage of this study, the level of the financial security ratio of an average
European Union farm in the years 20142021 was assessed. The Formula (1) proposed
by Rys-Jurek [2] was used for the calculations. The obtained results, together with data
characterizing an average farm in the European Union, are presented in Table 2.

According to the standards given in the literature [2], the average EU farm was
financially secure from 2014-2018. Since 2019, the indicator has increased and exceeded
the level defined as high financial security. One of the reasons for this situation is the
low tendency of farmers to take on debt [15]. This is due, among other things, to the
characteristics of agriculture, which include, first and foremost, high capital intensity
relative to the level of sales and guaranteed cash surplus; having mainly fixed assets in the
asset structure, which are inflexible and closely tied to the unit; long production cycles; and
limitations in raising capital in the securities market [47]. Throughout the period, equity
capital accounted for approximately 83% of the sources of the financing structure. The
share of current liabilities in total liabilities has remained relatively stable, ranging from
3.76% in 2014 to 4.20% in 2018, despite an increase in their overall value since 2019. At the
same time, fixed assets dominate the structure of assets. However, their share of assets
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decreased from 81.43% at the beginning of the period to 74.96% at the end of the period.
This was due to the fact that current assets grew faster than fixed assets, especially in times
of economic uncertainty. This fact led to an increase in the quick ratio, which had the
greatest impact from 2019-2021 on the increase in the value of the financial security ratio to
the level known as high financial security.

Table 2. Data required to calculate the financial security ratio, components of financial security ratio,
and financial security ratio of an average farm in the European Union in 2014-2021.

Year

2014 2015 2016 2017 2018 2019 2020 2021

Data required to calculate the financial security ratio

(SE441) Total fixed assets (€)
(SE465) Total current assets (€)

229,569 236,976 239,632 244,487 305411 308,117 310,349 315,166
52,362 55,851 57,583 59,725 79,273 85,781 93,180 105,258

(SE470) Non-breeding livestock (€) 7281 7543 7812 7797 9360 9859 9673 9787
(SE475) Stock of agricultural products (€) 8184 8538 8125 8374 11,144 11,161 11,218 12,255

(SE485) Total liabilities (€)
(SE495) Short-term loans (€)

(SE501) Net worth (€)

(SE420) Farm net income (€)

(SE436) Total assets (€)

48,132 51,462 51,892 52,395 67,519 68,188 68,950 70,549
10,611 11,330 11,828 11,979 16,168 15,857 16,133 16,839
233,799 241,365 245323 251,817 317,165 325,710 334,579 349,875
17,053 17,427 18,006 21,026 25,063 27,365 27,000 32,685
281,931 292,827 297,215 304,212 384,685 393,898 403,529 420,424

Components of financial security ratio

Golden balance sheet rule 1.02 1.02 1.02 1.03 1.04 1.06 1.08 1.11
Quick ratio 3.48 3.51 3.52 3.64 3.63 4.08 448 494
Total liabilities to total assets 0.17 0.18 0.17 0.17 0.18 0.17 0.17 0.17
Coverage of assets by net working capital 0.15 0.15 0.15 0.16 0.16 0.18 0.19 0.21
Profitability of equity capital 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.09

Financial security ratio

Financial security ratio

4.55 4.58 4.60 4.73 474 523 5.66 6.19

Source: own study based on EU FADN data [Agriculture-FADN: E. A. D. N.-FADN PUBLIC DATABASE
(europa.eu), accessed on 1 April 2023].

3.2. Identifying Links between Factors That Determine the Financial Security of Farms

In the second stage of this study, the initially isolated variables shaping the financial
security of farms (Table 1) were reduced for all the surveyed units by means of factor
analysis. Table 3 presents the descriptive statistics of the variables for all farms, as well as
for farms specializing in crop production and animal production.

According to the descriptive statistics, farms engaged in livestock production generate
a higher economic surplus (income from the family farm). However, this requires them to
invest in fixed assets of a higher value and incur higher capital expenditure. These farms
exhibit a higher average value of short-term liabilities, which may negatively impact their
financial security. However, they also demonstrate a higher average ability to self-finance
their activities compared to farms engaged in crop production and all farms, without
specialization. This is also linked to their larger average farm size, which affects the amount
of operating subsidies received.

As might be expected, the variables that were selected for this study on the basis of
substantive reasons are highly correlated with each other (Figure 1).
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Table 3. Descriptive statistics of the variables.

Variabl All Types of Farms (All) Crop Production (Crops) Animal Production (Livestock)
ariable

Median Mean SD Median Mean SD Median Mean SD
Area 28.17 61.11 106.4 14.22 38.28 64.34 46.52 71.08 101.6
Inputs 74,571.0 167,813.4  287,241.4 45,494.5 107,927.6  153,254.4  128,599.0  218,837.9  322,144.1
Taxes 886.0 1970.0 4700.5 793.0 1474.4 2337.5 1044.0 2253.1 5705.6

NetIncome  25,511.0 36,360.9 44,922.3 22,232.0 30,402.9 32,566.8 30,975.0 46,625.8 59,319.5
FixedAssets 222,845.0  395,021.0  562,297.5 174,097.0  282,500.8  351,866.0  302,491.0  480,929.7  650,514.7
Livestock 3881.0 19,620.9 38,649.6 70.0 957.7 2761.0 24,578.0 38,318.6 51,267.1
Stock 3668.0 16,583.4 44,778.5 2849.0 20,889.5 58,873.3 4050.0 10,889.3 22,082.4
CircCapital 59,817.0 93,526.9 126,789.6 51,361.5 76,475.9 91,717.7 71,336.0 111,070.0 148,765.4
LoMeLoans 14,856.0 98,324.2 257,034.7 8527.0 55,425.5 126,629.4 35,176.0 137,596.9  348,068.5

ShLoans 4282.0 35,411.3 74,614.3 2614.5 25,311.7 46,166.3 7337.0 41,315.0 84,254.1
Grosslnv 8433.0 24,070.8 43,293.0 5624.5 16,633.4 26,155.6 14,078.0 29,105.5 47,656.9
Netlnv —632.0 3685.4 20,225.8 —883.0 2105.8 14,618.1 —284.0 4750.5 23,671.7

CashFlowl  38,455.0 53,958.9 54,992.0 30,634.5 43,277 4 41,2349 49,305.0 67,418.3 65,892.0
CashFlow2  23,541.0 32,630.8 48,939.2 21,534.0 28,640.7 33,206.5 27,506.0 40,133.2 63,134.8
Subsidies 12,186.0 24,8189 43,093.4 6762.0 13,780.4 20,771.3 19,960.0 32,612.5 45,913.1
Size 83.8 179.1 277.3 55.25 112.0 145.4 129.8 253.6 3524
Labor 1.69 2.321 2.394 1.63 2.208 1.657 1.8 2.408 2.675

Source: own study based on EU FADN data [Agriculture-FADN: E. A. D. N.-FADN PUBLIC DATABASE
(europa.eu), accessed on 1 April 2023].

Area 076 067 0.11 062 041 033 056 052 078 075 036 043 0.01 092 054 0.66
Inputs — 0.76 073 042 0.77 065 042 079 071 089 086 045 076 028 0.81 084 080
— 0.8
Taxes —{ 067 0.73 035 061 047 035 063 050 064 068 042 062 020 067 072 0.55
Netincome —{ 0.11 042 0.35 032 055 022 065 025 027 030 020 081 070 0.17 059 0.37 L 06
FixedAssets —{ 062 077 061 0.32 052 032 062 083 067 076 047 064 021 064 067 048
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Figure 1. Correlation matrix. Source: own study based on EU FADN data [Agriculture-FADN: F. A.
D. N.-FADN PUBLIC DATABASE (europa.eu), 1 April 2023].
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The highest correlation coefficients were found between the variables Area and Sub-
sidies (0.92), Inputs and ShLoans (0.89), and Inputs and GrossInv (0.86). The correlation
between the selected variables results, among other things, from the specificity of agricul-
tural production. The Kaiser-Meyer—-Olkin test revealed that the sampling adequacy (SMA)
to factorability is 0.88 for all types of farms, 0.83 for “Crops”, and 0.88 for “Livestock”; the
individual SMAs are in Table 4. Bartlett’s Test of Sphericity also stated the applicability of
factor analysis (p < 0.001 in all 3 cases).

Table 4. The measure of sampling adequacy for each variable (Kaiser-Meyer—Olkin test).

Variable All Types of Farms Crops Livestock
Area 0.89 0.84 0.90
Inputs 0.91 0.88 0.90
Taxes 0.95 0.96 0.93
NetIncome 0.73 0.73 0.76
Fixed Assets 0.92 0.86 0.92
Livestock 0.86 0.93 0.88
Stock 0.86 0.57 0.91
CircCapital 0.96 091 0.95
LoMeLoans 0.90 0.89 0.84
ShLoans 0.94 0.90 0.93
GrossInv 0.81 0.73 0.82
Netlnv 0.64 0.51 0.65
CashFlow1 0.82 0.76 0.85
CashFlow2 0.88 0.91 0.90
Subsidies 0.89 0.85 0.88
Size 0.93 0.90 0.94
Labor 0.88 0.92 0.89

Source: own study based on EU FADN data [Agriculture-FADN: F. A. D. N.-FADN PUBLIC DATABASE
(europa.eu), accessed on 1 April 2023].

This study used a non-orthogonal oblimin rotation [48] because most of the variables
considered are related in one way or another to the scale of farms in a given region, making
the assumption of factor orthogonality unjustified.

In the further part of this study, factor analysis was used to reduce the correlated
variables to a smaller number of factors without a significant loss of information on financial
security for all EU farms. Parallel analysis suggested six factors. The loadings of variables
with values above 0.1 in individual factors are presented in Table 5.

Table 5. Factor loadings of variables, all types of farms.

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Area 0.883

Inputs 0.115 0.242 0.325 0.446
Taxes 0.375 0.528 0.139

NetIncome 0.927

Fixed Assets 0.204 0.656 0.114

Livestock 0.148 0.611

Stock 0.127 0.217 —0.179 0.139 0.355
CircCapital 0.422 0.149 0.234 0.268
LoMeLoans 0.942

ShLoans 0.158 0.29 0.112 0.526
GrossInv 0.237 0.176 0.568 0.184
Netlnv 0.976

CashFlow1 0.691 0.176 0.13 0.137

CashFlow?2 0.828 —0.151

Subsidies 0.933

Size 0.804 0.126
Labor 0.128 —0.103 0.781

Source: own study. The font of the loadings defining the assignment to factors has been bolded.
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Factor 1 includes the variables NetIncome (highest loading in this factor), CircCapital,
CashFlow1, and CashFlow?2. Factor 2 includes the variables Area, Subsidies; Factor 3—
FixedAssets and LoMelLoans. Factor 4 includes Taxes, Livestock, Size, while factor 5
includes GrossInv and NetInv. Factor 6 includes Inputs, Stock, ShLoans, and Labor. The
factors obtained were given the names shown in Figure 2.

Netincome 93
CashFlow2 —08 Factor1:

Income and self-financing

CashFlow] —————— i
ashFlow M of operations
CircCapital

i 0.93
Subsidies e Factor2:
Atsa __ 088 __—— Area and subsidies
0.94 Factor3:
LoMeloans ———=—___ | ong-term investments
FixedAssets — 22— and financial decisions
consequences
Size 80 '
. 0.61 Factor4:
Livestock Economic size, taxes and
T M non-breeding livestocks
axes
0.98
Netinv ~ ——=___ Factor5:
Brosslpy —————— Investment activity
Labor 78
ShLoans —2038  —0 Factor6:

| 04— Inputs, stock, short-term
nputs M loans and labor
Stock

Figure 2. Assignment of variables to factors and appropriate loadings, all types of farms. Source:

own study based on EU FADN data [Agriculture-FADN: E. A. D. N.-FADN PUBLIC DATABASE
(europa.eu), 1 April 2023].

From seventeen isolated variables shaping the financial security of farms from regions
of EU countries, six synthetic factors were obtained through factor analysis. Factor 1, which
explains most of the phenomena studied, is income and self-financing of operations. This
factor thus provides an inflow of financial resources. The level of financial security of farms
depends on the high share of internal sources in the process of financing operations. The
second factor is area and subsidies. On the one hand, land is the basic factor of production in
agriculture, but on the other hand, due to legal regulations, it also largely determines the
amount of subsidies that farms receive. The third factor reflects the long-term investments
and financial decisions consequences. The financial resources acquired by the farm over a
long period of time (long-term liabilities) are generally allocated to investment in fixed
assets. The high share of fixed assets in the asset structure and the high involvement of
constant capital (equity plus long-term liabilities) have a positive impact on the level of
financial security. Investment activity is also reflected in the fifth factor, which reflects the
value of investments. The remaining two factors reflect the operational activities of the
farms. These are economic size, taxes, and non-breeding livestocks, and inputs, stock, short-term
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loans, and labor. On the one hand, short-term liabilities reduce financial liquidity, which
is crucial for the level of financial security. On the other hand, factor analysis makes it
possible to use the information contained in them in combination with other variables. It
can be concluded that capital from short-term external financing sources leads to increased
production, which in turn leads to increased costs, employment, and the value of stock.
Therefore, the impact on financial security can be positive. The cumulative variance index
for the extracted factors is 0.60, which is an acceptable level in the social sciences [49].

In the final stage of this study, the specificity of agricultural activity was taken into
account in the study of factors determining the financial security of farms in EU regions.
Firstly, data on farms engaged in crop production were examined. A parallel analysis
suggested six factors. The loadings of variables with values above 0.1 in individual factors
are presented in Table 6.

Table 6. Factor loadings of variables, crop production (Crops).

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Area 0.979

Inputs 0.128 0.767 0.16

Taxes 0.511 0.208 0.139 0.107 0.11
Netlncome 0.91 0.158

Fixed Assets 0.891 —0.122
Livestock 0.733

Stock 0.189 —0.131 0.114 0.68
CircCapital 0.114 0.569 0.149 0.233

LoMeLoans 0.135 0.854 0.155
ShlLoans 0.237 0,.469 0.498
Grosslnv 0.193 0.234 0.155 0.644

Netlnv 0.926

CashFlow1 0.715 0.201 0.114 0.167

CashFlow?2 0.888 —0.229

Subsidies 0.885

Size 0.113 0.708 0.157

Labor —-0.1 0.166 0.803 —0.118

Source: own study. The font of the loadings defining the assignment to factors has been bolded.

Factor 1 includes the variables Area, Taxes, Livestock, and Subsidies; factor 2—
NetIncome, CircCapital, CashFlow1, and CashFlow?2. Factor 3 includes Inputs, Size, and
Labor. Factor 4 included FixedAssets and LoMeLoans; in factor 5—GrossInv and NetInv.
In factor 6—Stock and ShLoans. The meaning of the factors is shown in Figure 3.

In the case of farms specializing in crop production, the first factor is area, subsidies,
non-breeding livestocks, and taxes. Sources of financing for large farms are among other
subsidies for operating activities, including subsidies directly related to the number of
hectares of land they own. This factor may also be crucial for maintaining financial security.
It should also be noted that this factor includes a variable: Livestock. Despite their chosen
specialization, farms very often diversify their activities in order to reduce the operational
risk. It is likely that the liquidation of the non-breeding livestock provides an additional
source of capital for farms specializing in crop production, which is used to improve current
financial liquidity. Factors 2, 4, and 5 contain exactly the same variables as for all farms.
Factor 3 is economic size, inputs, and labor, and factor 6 is stocks and short-term loans. Both
factors are related to operating activities. The cumulative variance index of the results of
the factor analysis carried out for the farms specializing in crop production is 0.67, which is
higher than that obtained for all farms.

In the case of farms with animal production, the parallel analysis suggested four
factors. This may indicate that the group of farms with animal production are more
homogeneous, as the number of factors for all farms and for animal production was six.
Loadings of variables with values above 0.1 in individual factors are presented in Table 7.
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Figure 3. Assignment of variables to factors and appropriate loadings, crop production (Crops).
Source: own study based on EU FADN data [Agriculture-FADN: F. A. D. N.-FADN PUBLIC
DATABASE (europa.eu), 1 April 2023].

Table 7. Factor loadings of variables, animal production (Livestock).

Variable Factor 1 Factor 2 Factor 3 Factor 4
Area —0.139 0.91

Inputs 0.341 0.521 0.275 0.11
Taxes 0.36 0.414

NetIncome 0.949 —0.146

Fixed Assets 0.175 0.109 0.677 0.104
Livestock 0.679 0.125

Stock 0.513 0.448

CircCapital 0.709 0.344

LoMeLoans 1.003

ShLoans 0.615 0.272 0.119
GrossInv 0.382 0.151 0.632
Netlnv 0.993
CashFlow1 0.826 0.145 0.124
CashFlow2 0.844 —0.136

Subsidies 0.92

Size 0.694 0.15 0.209

Labor 0.22 0.846 —0.153

Source: own study. The font of the loadings defining the assignment to factors has been bolded.
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The following variables were qualified for factor 1: NetIncome, Livestock, CircCapital,
CashFlow1, CashFlow2, and Size. Factor 2 includes Area, Inputs, Taxes, Stock, ShLoans,
Subsidies, and Labor. Factor 3 includes FixedAssets and LoMeLoans; and in factor 4—
GrossInv and NetInv. The factors obtained were given the names shown in Figure 4.

Netlncome o5
CashFlow2 84
0.83 Factor1:

CashFlow1 71\ Economic size, non-breeding

i . 0 livestocks, income and
e et M self-financing of operations
Size

¥

0.68
Livestock
Subsidies
92
Area 91
Labor 85
0.61 Factor2:
ShLoans ‘ Operational activities
M of animal production
Inputs 0.51
Stock 04
Taxes
Factor3:

1.00
LoMeLoans L e Long-term investment
FixedAssets __ 08—  andfinancial decisions

consequences

0.99
Netlnv ~ ——=___ Factor4:
Grossliy ————— Investment activity

Figure 4. Assignment of variables to factors and appropriate loadings, animal production (Live-
stock). Source: own study based on EU FADN data [Agriculture-FADN: F. A. D. N..FADN PUBLIC
DATABASE (europa.eu), 1 April 2023].

The first factor is economic size, non-breeding livestocks, income, and self-financing of
operations. This factor mainly includes variables that represent access to financial resources.
The highest value of the load was obtained by the farm net income and cash flows, which
shows the ability to self-finance. Therefore, as in the case of all farms, if a farm generates
financial resources in the form of equity, it is financially secure. The second factor reflects
the operational activities of animal production. The variables include Subsidies and ShLoans,
which also generate financial resources, which should have a positive effect on the level of
financial security, although short-term liabilities themselves reduce financial liquidity. As
for all farms and farms specializing in crop production, the last two factors are the long-
term investment and financial decisions consequences and investment activity. The cumulative
variance index is 0.67. It is therefore at the same level as for animal production. The research
carried out has therefore shown that it is justified to take account of the specific nature of
agricultural activity when studying the financial security of these units.


europa.eu

Agriculture 2024, 14, 119

14 0f 18

4. Discussion

The aim of this study was to assess the level of financial security of farms and identify
its determinants based on factor analysis. The research was carried out on European
Union farms that participated in the FADN (Farm Accountancy Data Network) system.
Initially, the financial security level of EU farms was evaluated. The obtained findings
align with the previous literature [2,3,46]. The research findings demonstrate that the
entities under survey demonstrated financial security from 2014-2021. This was primarily
due to the conditions of operation of farms. Our results indicate that these entities have
a strong inclination for self-funding their activities [50], financing both operational and
investment activities primarily from equity capital, significantly limiting the inflow of
financial resources in the form of external capital, especially short-term liabilities. Thus,
maintaining high financial liquidity is a key aspect of financial security. Additionally, due
to the crucial role of farms in the food supply chain and the need to ensure its sustainability,
institutional support is provided in the form of subsidies for operating activities, which
serve as a source of financing for these entities. Subsidies form a substantial portion of
farm income [30,31] and have a significant impact on financial security. During the second
and third stages of this study, factor analysis was employed to reduce the variables that
could potentially impact the financial stability of farms in the European Union. As a result
of this study, it was concluded that factor analysis can be effectively utilized to evaluate
factors that contribute to farms’ financial security. It is important to acknowledge the high
correlation among certain variables in research on farms’ finances, which serves as an
important limitation [32]. Factor analysis is one of the methods used to analyze financial
phenomena in agriculture [33], which reduces the number of correlated variables without a
significant information loss [34]. Firstly, seventeen variables related to the financial security
of all farms were assigned to six factors. These were income and self-financing of operations;
area and subsidies; long-term investments and financial decisions consequences; economic size,
taxes, and non-breeding livestocks; investment activity; and inputs, stock, short-term loans, and
labor. Then, the determinants of the financial security of farms were examined, taking into
account the specialization of activities.

For crop-producing farms, six factors were identified, including three that were iden-
tical to those for all farms: income and self-financing of operations; long-term investment and
financial decisions consequences; and investment activity. In addition, the following items were
specified: area, subsidies, non-breeding livestocks, and taxes; economic size, inputs, and labor;
and stock and short-term loans. The correlated variables in the case of livestock production
combined into factors in a different way. In this case, four factors were distinguished: eco-
nomic size, non-breeding livestocks, income, and self-financing of operations; operational activities
of animal production; long-term investment and financial decisions consequences; and investment
activity. Analyses carried out considering the orientation of farm activities were more
satisfactory than those conducted for all farms. This finding confirms the need to consider
the specificity of agricultural activity when conducting research on the financial security of
farms.

In conclusion, it can be stated that studying the financial security of all farms is not
crucial in determining the factors that influence it. The results obtained for all farms were
less satisfactory than those that took into account the specifics of agricultural production.
For farms that specialize in crop production, six factors were identified, with land and
operating subsidies being key. Land is the foundation for crop production, and the value of
subsidies received depends primarily on the farmland area. The inclusion of rotating stock
in factor 1 may seem surprising, but it may be due to the unique nature of crop production.
The land available to farms includes farmland that is used directly for the production of
grains, vegetables, fruits, or other crops. However, farms often have meadows and pastures
that can be used for grazing livestock. In addition, crop production is more seasonal than
livestock production. Thus, vegetable farms diversify their production, which can affect
their financial security. For farms specializing in livestock production, only four factors
were identified as potentially determining financial security. This may indicate that this
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group of farms are more homogeneous. It is necessary to take into account the specificities
of agricultural activities in the research on the determinants of agricultural holdings.

5. Conclusions

The research findings contribute to both the literature and practice. Regarding the first
aspect, the results obtained constitute a thread in the discussion on factors affecting the
financial security of farms. This underscores the importance of the careful consideration
of financial factors for sustainable farming. The findings of this study indicate the need
to investigate these factors separately for farms engaged in crop farming and animal
production. It has been shown that financial resources play a significant role in determining
the financial security of European Union farms. In particular, the advantages of using factor
analysis to assess the financial security of farms should be emphasized. Previous studies
lacked the application of this method, resulting in a reduction in variables in the modeling
and a loss of relevant information [2]. Financial security is a complex phenomenon, as
evidenced by the number of areas considered in its measurement. Factor analysis enables
the inclusion of highly correlated variables in further modeling.

Thus, the results of our study can act as an informative source for institutions con-
cerned with the financial safety of farms, which form a crucial element in the food supply
chain, and the preservation of their financial security is vital to guarantee its continuity.
Furthermore, given the tight linkages between the farm and the farmer’s household [51],
ensuring the financial security of these entities is of utmost significance.

The obtained results contribute to determining the direction of further research, which
will include, among others, examining the strength and direction of the influence of isolated
factors on the level of financial security of farms focused on plant and animal production.
Due to the specific nature of the activities of agricultural entities, the variables describing
financial security are correlated, which makes it difficult to test them in order to determine
their impact on the level of financial security. Factor analysis allowed for the reduction in
these variables into specific groups (factors) without a significant loss of the information
contained in them. The next stage of research will therefore include assessing the strength
and direction of their impact on financial security. Moreover, it is also planned to take into
account economic size in research on the financial security of farms. Previous studies have
shown that farms using external capital [17,52] have higher levels of investment activity.
These farms generally achieve a higher economic size. In further stages of research, it is
necessary to verify the importance of an increase in economic size for the level of financial
security. However, the conducted research has a significant limitation due to the difficult
access to individual data characterizing farms from individual countries. Additionally, the
data collected in the FADN system are published with a delay, making it difficult to analyze
the impact of the current economic situation on the financial security level of farms. Future
research plans to use individual data obtained during a survey among farms participating
in the FADN system, which will constitute the next stage of the research.
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