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The viability of agricultural holdings is a key concept 
in  assessing's economic stability and sustainability, 
particularly regarding the design and implementation 
of  the Common Agricultural Policy (CAP). Promot-
ing a  'viable farm income' is  one of  the main objec-
tives of  the CAP (European Commission n.d.), with 
various definitions of  viability emphasising different 
aspects. Agricultural viability is primarily understood 
as the ability to generate sufficient long-term income 
from farming to  support the livelihood of  the farm-
ing household and to  provide a  return on  land and 
capital. It is measured in terms of income, often using 
the Farm Accountancy Data Network (FADN) and, 

if available, supplemented by return on assets and op-
portunity costs (Vrolijk et al. 2010; Barnes et al. 2015; 
Allanson et  al.  2017; Hlavsa et  al.  2020). It  is  in-
fluenced by  structural factors (Barnes et  al.  2016; 
Leonard et  al.  2017), biophysical conditions (Acs 
et al. 2010; Simensen et al. 2018) and spatial factors 
(Lange et al. 2013; Barnes et al. 2016).

In the European context, viability is  often under-
stood as the assurance of reasonable welfare for farm 
households or as a reflection of the opportunity costs 
(Vrolijk et  al.  2010; Poczta-Wajda 2020; Hloušková 
et  al.  2022). From a  business economics perspec-
tive, viability can be defined as the long-term ability 
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to maintain operational objectives and fulfil its mis-
sion despite changing external conditions (Barnes 
et al. 2015, 2020). Long-term viability in a changing 
economic context is  also perceived as  sustainability 
(Latruffe et  al.  2016; Ribašauskienė et  al.  2024) and 
is  often associated with the serious phenomenon 
of agricultural land abandonment and rural depopu-
lation (Quintas-Soriano et  al.  2022; Calafat-Marzal 
et al. 2023). Although the causes of this phenomenon 
are numerous, the decisive factor is the persistently low 
level of economic viability (Barnes et al. 2020; Rome-
ro-Díaz et al. 2024; Fantechi et al. 2026). The growth 
of economic viability and sustainability of agricultural 
production is  directly related to  investments (Kelly 
et al. 2018), their support (Czubak et al. 2021) and ac-
cess to credit (Varga 2017; Ribašauskienė et al. 2024).

Empirical studies often focus on  profitability, sol-
vency or  liquidity when assessing viability (Coppola 
et  al.  2020). According to  Slavickiene and Savickiené 
(2014), a more effective assessment of farm economic 
viability can be  achieved by  combining methods. Fi-
nancial indicators offer an  incomplete picture, failing 
to  incorporate the opportunity costs associated with 
labour, capital, and land (Poczta-Wajda 2020). There-
fore, they are often supplemented with productivity 
indicators that reflect the efficiency of used production 
factors (Argilés 2001; Latruffe et  al.  2016). Given the 
high volatility of income, it is important to use multi-
year data to draw meaningful conclusions about farm 
viability (Barnes et al. 2020). In the case of family farms, 
viability is also closely linked to the ability to maintain 
generational continuity, i.e. passing the farm to succes-
sors (Latruffe et al. 2016; Barnes et al. 2020), and to re-
silience to  shocks and threats in  crisis years (Hooks 
et al. 2017; Loughrey et al. 2022). In contrast, for large 
corporate enterprises, profit maximisation and growth 
strategies are at the forefront (Špička et al. 2019).

Although there is  a  significant body of  empirical 
work, there is a lack of a unified conceptual framework 
for systematic comparisons across regions and farm 
types (Loughrey et al. 2022). This limitation is also ap-
parent regarding the impact of  farm size on  its eco-
nomic viability. Farm size is  considered one of  the 
determinants of  productivity, environmental impacts 
and resource efficiency (Ren et al. 2024). Small farms 
are often valued for their flexibility, importance in en-
suring food security and role in supporting rural com-
munities (Mugera et al. 2016), but at the same time they 
face problems with insufficient economies of  scale, 
lower technical efficiency (Bojnec and Latruffe 2013) 
and weaker innovation potential (Lafuente et al. 2020). 

On  the contrary, large enterprises can adopt mod-
ernisation more quickly and benefit from large-scale 
production, but often at the cost of greater sensitivity 
to market fluctuations and negative environmental im-
pacts (Ren et al. 2024).

Farm size can be defined in various ways – from the 
area of cultivated land, the area of arable land or har-
vested area (MacDonald et  al.  2013), to  the number 
of  employees and the value of  production, herd size, 
or economic size expressed in sales or assets (Guiomar 
et al. 2018). Given this heterogeneity, the choice of cri-
terion is crucial, as it can lead to different conclusions 
when designing agricultural policy, especially regard-
ing degressive support and redistributive payments 
(Lososová and Zdeněk 2023). 

Several models have been developed to predict vari-
ous economic phenomena, but models for predicting 
farm economic viability based on accounting data are 
less common. Argilés (2001) combined agricultural 
and accounting variables to  predict non-viability, 
Savickienė and Miceikienė (2021) tested the estimation 
of farm viability using bankruptcy models, and Aggelo-
poulos et  al.  (2007) investigated the relationship be-
tween socio-economic indicators of young farmers and 
their financial viability. Zdeněk et al. (2024) indicated 
a connection between viability measurement and firm 
value creation using the IN99 model. The IN99 model 
(Neumaierová and Neumaier 2002) was primarily de-
signed to estimate firm value creation (the model's out-
put accounts for the cost of capital).

From the above overview, the following hypotheses 
can be formulated:

H1: There are significant differences in economic via-
bility between farm size categories.

H2: The methodology used to define farm size influ-
ences the results of the assessment of economic viability. 

H3: The economic viability of farms can be predicted 
using financial ratios based on accounting data.

This article aims to  analyse the economic viabili-
ty of Czech farms between 2015 and 2023 and assess 
the influence of  farm size on  their ability to  survive 
in  a  changing market and subsidy environment. Al-
though the concept of  farm economic viability has 
been previously applied in  Czech conditions (Hlav-
sa et  al.  2020), existing studies rely predominantly 
on FADN data and a single definition of farm size. This 
paper extends the literature in three main ways. First, 
it  applies the Farm Economic Viability (FEV) concept 
to a large panel of accounting-based data covering farms 
managing approximately half of the Czech utilised ag-
ricultural land area (UAA) over the period 2015–2023. 
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Second, it  explicitly compares two fundamentally dif-
ferent definitions of farm size (land-based vs. economic 
classification) and shows that they yield contradictory 
conclusions about farm viability. Third, it integrates the 
FEV concept with a modified IN99 model and empiri-
cally verifies that accounting-based financial ratios can 
reliably predict farm economic viability.

MATERIAL AND METHODS

Data for this study were sourced from the public fi-
nancial statements of  farms with primary economic 
activities falling within NACE categories 0110 to 0160, 
covering the 2015–2023 period. The data were supple-
mented with publicly available data on subsidy recip-
ients (SZIF 2024). UAA was estimated based on  the 
area payment paid, i.e.  the area for which the Single 
Area Payment Scheme payment was paid. After ex-
cluding entities that did not receive direct payments 
or had incomplete data, the final annual sample ranges 
from 1 443 to 2 211 farms, covering 44–65% of the total 
utilised agricultural land in Czechia (Table 1).

In this article, we use a classification based on the 
thresholds for redistributive payments and the degres-
sivity of payments for less-favoured areas (Lososová 
and Zdeněk 2023). Due to  a  specific heterogeneity 
of agricultural production, the UAA may not be ful-
ly related to  the economic size. For comparison, the 
classification according to the EU standards [Annexe 
I of Commission Regulation (EC) No. 800/2008] was 
additionally used to categorise micro, small, medium 
and large enterprises (Table 2). It  is  important given 
the fact that enterprises focused on  breeding grani-
vores may operate with little or no agricultural land, 
which could distort the results for groups of  farms 
with small areas. 

To assess the economic viability of  farms, we apply 
the methodology proposed by  Hlavsa et  al.  (2020). 
They analysed data from FADN and developed the 

FEV indicator derived from the Modified Farm Net 
Value Added (MFNVA) approach. MFNVA is intended 
to  cover employee wages, the imputed remuneration 
of unpaid labour, and the opportunity costs of equity 
and owned land. Taking the opportunity costs of capi-
tal, labour, and land into account, a farm is considered 
viable under condition:

( ) ( )– –  FNVA IP OCC RP OCL W UL+ + >  +  	 (1)

where: FNVA – farm net value added; IP – interests paid; 
OCC – opportunity costs of equity (non-land); RP – rent 
paid; OCL – opportunity costs of own land; W – wages; 
UL – expected wages for unpaid labour. 

Hlavsa et al. (2020) further define the FEV indicator as:

( ) ( ) ( ) – – /FEV FNVA IP OCC RP OCL W UL =  +   + +

        ( ) ( ) ( ) – – /FEV FNVA IP OCC RP OCL W UL =  +   + + 	
(2)

FEV varies in the interval (–∞, +∞), with FEV = 1 
indicating that MFNVA covers employees' wages, in-
cluding the opportunity cost of unpaid labour (Hlavsa 
et al. 2020). Consequently, a farm with FEV > 1 is con-
sidered economically viable, whereas a farm with FEV 
< 1 is not.

The sample on  which we  process the evaluation 
differs from the FADN data for which the FEV in-
dicator was derived by Hlavsa et al. (2020). It relates 
to the necessary adjustments in the definition of the 
content of Net Value Added, which is based on the 
published accounting statements. Net Value Added 
is  determined as  profit after tax + interest expens-
es + personnel expenses. The result is a relationship 
(Zdeněk et al. 2024):

( )– /FEV PAT W OCC W= +  	 (3)

where: PAT – profit after tax. 

Table 1. Characteristics of the average farm

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023

Number of farms 2 211 2 042 1 951 1 714 1 732 1 740 1 694 1 674 1 443
UAA (ha) 1 034 973 1 010 1 038 1 028 998 1 102 1 064 1 081
Assets (thousand EUR) 3 863 4 313 4 789 5 148 5 418 5 566 6 142 7 360 7 260
Profit (thousand EUR) 162 190 206 213 205 214 285 466 221
UAA (% of Czechia) 65 57 56 51 51 49 53 51 44
UAA – utilised agricultural land area
Source: Calculation on a sample of farms
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The simplified FEV formulation, compared to Hlav-
sa et al. (2020), omits the opportunity costs of owned 
land and unpaid labour. It reflects the structure of the 
analysed sample, which is dominated by legal entities 
that predominantly operate on  rented land (Vomáč-
ka and Leichmann 2022). From an  accounting per-
spective, when land is  owned and financed through 
equity, its opportunity costs are implicitly reflected 
in the costs of equity. Explicitly deducting opportunity 
costs of owned land in such cases could lead to dou-
ble counting of capital costs. Moreover, as unpaid la-
bour plays only a marginal role in corporate farms [in 
Czechia, commercial corporations (non-family farms) 
have a fundamental influence on employment in agri-
culture (Zavadil and Jančák 2024)], its omission is un-
likely to have a material impact on the results.

OCCs are determined by the product of equity and 
the cost of equity rate. Mařík et al. (2018) recommend 
deriving risk premiums from global or, even better, 
US market data when applying the capital asset pric-
ing model. Therefore, we adopt the cost of equity rates 
from Damodaran (2025) online, specifically following 
the values for European farming/agriculture sector, 
which are shown in Table 3.

ROC (receiver operating characteristic) curves 
will be used to evaluate the ability of the IN99 model 
to  classify farms. These curves relate sensitivity and 
false positivity (Fawcett 2006). Sensitivity (Se) is  the 
relative frequency of  correct classification of  pos-
itive cases (farms with FEV  >  1), and false positive 
rate (FPr) is  the relative frequency of  incorrect clas-
sification of negative cases. The area under the ROC 
curve (AUC) is a quantity describing the ROC curve 
that can be  used to  compare several ROC curves 
(Fawcett 2006); its statistical testing is performed ac-
cording to Hanley and McNeil (1982, 1983). The pos-
sibility of modifying the IN99 to achieve the highest 
possible concordance with farm economic viability 
will be  investigated. New discrimination coefficients 
will be  estimated using linear discriminant analysis. 
The possibility of simplifying or extending the model 
to include farm size and the impact of these modifi-
cations on accuracy will be verified. To determine the 
cut-off point, an  approach known as  the point clos-
est-to-[0, 1] corner in the ROC plane, which defines 
the optimal cut-point as the point with minimum dis-
tance (Euclidean) between the ROC curve and the [0, 
1] point, is used (Unal 2017).

Table 2. Distribution of farms by utilised agricultural land area (UAA) and economic size

Category Frequency (%)
1 (to 4 ha) 1.9
2 (4–150 ha) 18.4
3 (150–300 ha) 6.5
4 (300–500 ha) 11.1
5 (500–900 ha) 17.9
6 (900–1 800 ha) 26.3
7 (1 800–2 500 ha) 9.6
8 (over 2 500 ha) 8.1
Micro 35.7
Small 46.3
Middle 17.1
Large 0.9
Source: Calculation on a sample of farms

Table 3. Costs of equity

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023
Cost of equity (%) 8.31 7.09 6.55 7.94 6.56 4.59 5.08 10.08 8.57
Source: Damodaran online (2025)
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RESULTS

The share of  economically viable farms (i.e.  with 
FEV > 1) ranged from 16.6% to 46.9% between 2015–
2023. Regarding viability, the worst year observed was 
2023, and the most favourable year was 2020. It con-
firms the high sensitivity of  farms to external factors, 
especially price developments and subsidy policies. 
A detailed analysis by size group (Table 4) showed sig-
nificant differences (Kruskal–Wallis H test) between 
size groups in the breakdowns by UAA and econom-
ic size in  most years, which supports hypothesis H1. 
The importance of the chosen categorisation is demon-
strated, e.g. in 2021, there are highly significant differ-
ences in the economic viability of farms broken down 
by UAA, while when broken down by economic size, 
the differences are insignificant (which supports hy-
pothesis H2). When classified by  UAA, small farms 
(up to 150 ha) showed higher average FEV values, while 
for farms over 900 ha, the share of viable farms was be-
low average (Table 5). On the contrary, the breakdown 
by  economic size showed relatively higher viability 
of  large farms, while small and medium-sized farms 
were among the most vulnerable groups in most years.

Table  5 shows the share of  farms where FEV  >  1. 
The  below-average share of  viable farms occurs 
in  most monitored years in  groups with UAA ex-
ceeding 900 ha. By  economic size, the lowest share 

of  viable farms in  most years is  among small and 
medium-sized enterprises. According to both break-
downs, an above-average share of viable farms is ev-
ident in the groups of the smallest farms in all years 
except 2022 and among large enterprises in all years 
except 2017. Table  5 shows that the share of  viable 
farms decreases with increasing UAA, most signifi-
cantly in  the last year. In  contrast, the breakdown 
by  economic size indicates a  higher threat to  small 
and medium-sized farms. More detailed results show 
that farms over 2 500 ha had a lower average FEV (Ta-
ble 4) and a lower proportion of viable farms than the 
average in 8 out of 9 years. On the contrary, according 
to economic size, large farms showed above-average 
viability in 5 out of 9 years (Table 4). This difference 
confirms that the choice of size criterion (area vs. eco-
nomic size) can lead to contradictory conclusions.

Particular attention should be  paid to  farms with 
a  negative FEV, whose share reached an  average 
of  8.4%. The  decrease in  farms with a  negative FEV 
occurs in the more successful years of 2020 and 2021, 
and, on the contrary, a more significant increase is ob-
served in  the last two monitored years. When cate-
gorised by  UAA, the share of  farms with a  negative 
FEV decreases as farm area increases in all monitored 
years. The  differences are not so  noticeable for the 
breakdown by economic size; however, it  seems that 
the smallest share of farms with a negative FEV value 

Table 4. Economic viability of the average farm by size

Category 2015 2016 2017 2018 2019 2020 2021 2022 2023
1 0.84 0.91 0.97 0.64 0.96 1.25 1.05 0.70 0.81
2 0.93 1.04 1.24 1.06 1.23 1.12 1.07 0.90 0.87
3 0.99 0.94 0.91 0.94 0.98 1.14 1.39 0.94 0.61
4 0.89 1.03 0.92 0.83 0.80 1.05 0.97 0.72 0.66
5 0.88 0.92 0.92 0.85 0.92 1.03 1.11 0.93 0.73
6 0.81 0.90 0.89 0.83 0.86 1.00 1.01 0.93 0.65
7 0.80 0.88 0.91 0.80 0.87 0.99 1.01 0.92 0.64
8 0.81 0.90 0.92 0.83 0.85 0.96 1.02 0.89 0.71
K–W P-level 0.003 0.012 0.097 0.106 0.588 0.001 < 0.001 < 0.001 0.001
Micro 0.94 1.01 0.86 0.87 0.89 1.10 1.04 0.81 0.60
Small 0.83 0.91 0.89 0.84 0.88 1.01 1.02 0.92 0.63
Middle 0.83 0.90 0.98 0.82 0.90 1.00 1.03 0.90 0.72
Large 0.86 0.98 1.07 1.16 1.01 1.05 1.18 0.91 0.84
K–W P-level < 0.001 < 0.001 0.033 0.105 0.016 0.179 0.506 < 0.001 0.003
Total 0.84 0.92 0.95 0.85 0.90 1.02 1.04 0.90 0.70
K–W – Kruskal–Wallis H test
Source: Calculation on a sample of farms
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occurs in  medium-sized and micro farms (Table  6). 
If we compare the average farm with a negative FEV 
with the average of the entire sample, these are farms 
with a smaller UAA, which is also associated with low-
er operating subsidies. Total assets reach 50 to  75% 
of  the average farm, and current assets reach 27 
to 55%. Long-term receivables are significantly high-
er than the average farm, and debt is below average. 
Sales for own products and services are significantly 
lower, ranging from 17.8 to 34% of average sales. Most 
cost items are also at  a  third of  the average, except 

for interest expenses, which are close to the average. 
The  most striking difference is  in  the profit(loss), 
while the average farm is profitable in all monitored 
years and groups, the average farm with a  negative 
FEV realised a  loss in most years and groups except 
for large enterprises.

Before analysing the suitability of  the IN99 for as-
sessing viability, it is appropriate to test its individual 
components for the equality of means between viable 
and non-viable farms (t-test). Viable farms showed 
higher profitability of  assets, assets efficiency and 

Table 5. Proportion of viable farms by size (%)

Category 2015 2016 2017 2018 2019 2020 2021 2022 2023
1 35.3 53.9 47.6 33.3 48.8 70.7 60.9 28.6 33.3
2 44.5 44.9 47.9 38.4 37.8 40.6 39.3 26.7 29.6
3 40.1 48.4 41.3 38.9 31.1 52.1 45.5 30.7 17.1
4 42.0 51.8 39.2 32.4 27.8 50.2 44.6 28.7 15.9
5 37.1 38.6 40.7 33.1 34.8 49.3 55.3 41.2 11.9
6 25.1 32.1 31.6 23.9 23.2 47.1 45.9 36.3 12.3
7 18.2 24.2 32.5 19.5 24.5 43.7 42.3 30.4 9.2
8 25.8 30.1 35.1 21.4 21.8 41.8 43.2 34.3 8.9
Micro 42.8 47.4 43.4 37.9 36.5 51.7 47.5 30.7 23.9
Small 26.7 34.2 34.2 26.7 24.9 44.7 45.2 36.2 13.9
Middle 22.9 28.6 39.6 20.3 26.6 43.8 44.4 31.0 11.5
Large 60.0 40.0 36.4 38.5 52.9 55.0 57.1 40.0 30.4
Total 33.5 38.8 38.6 29.9 29.6 46.9 45.9 33.5 16.6
Source: Calculation on a sample of farms 

Table 6. Proportion of farms with negative Farm Economic Viability (FEV) by size (%)

Category 2015 2016 2017 2018 2019 2020 2021 2022 2023
1 17.6 17.9 21.4 26.7 20.9 7.3 13.0 28.6 20.5
2 21.5 17.5 16.6 14.6 18.2 16.9 19.8 24.5 23.5
3 15.8 14.2 17.4 9.7 11.7 10.3 13.4 17.5 28.6
4 10.0 7.1 8.3 13.1 14.4 5.2 8.7 18.7 26.2
5 6.8 4.9 7.5 5.4 5.3 2.9 3.4 7.3 15.0
6 3.2 1.8 3.5 2.9 2.7 0.5 0.8 3.0 10.1
7 1.4 1.1 2.7 3.7 0.6 1.3 0.6 1.2 7.2
8 1.6 0.0 2.6 1.4 1.4 0.0 0.7 2.9 3.3
Micro 5.0 4.3 5.3 4.8 4.9 2.5 2.8 8.0 13.1
Small 14.3 11.4 14.1 12.8 15.1 11.7 13.6 20.4 25.7
Middle 4.2 3.6 3.0 3.0 2.3 1.6 1.8 1.7 4.5
Large 10.0 10.0 18.2 15.4 5.9 5.0 4.8 12.0 21.7
Total 9.0 7.1 8.4 7.4 8.0 5.3 6.0 10.5 15.2
Source: Calculation on a sample of farms
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debt ratio (P < 0.001). On the contrary, the UAA was 
significantly higher in  non-viable farms, which con-
firms that a larger area does not guarantee economic 
viability. Current ratio did not differ significantly.

Table 7 presents the results of the IN99 in identify-
ing non-viable farms and its modification. The IN99 
shows an  AUC of  0.84, while for a  cut-off of  0.53 
(as the closest point to [0, 1]), the hit ratio is 78.6%. 
Using the cut-off points originally set for classifying 
bankrupt and value-creating enterprises to  classify 
viable farms would be  inappropriate (Figure  1) due 
to their low sensitivity. After estimating the new dis-
crimination coefficients for the original ratios (mod-
el M1), the AUC increased to 0.87 and the reliability 
to 81.2%. Due to the low discriminatory power of the 
Assets/Total debt ratio, this ratio was replaced by its 
inverse form. After this modification, the AUC of the 
model increased to  0.90 and the overall reliability 
to  83.3% (model M2). Current liquidity was statisti-
cally insignificant in these models; after its exclusion 
from the model, its parameters almost did not change 
(model M3). By including the UAA, the classification 
power of the model decreased, AUC = 0.89, and the 
overall reliability was 81.7% (model M4).

The ROC curves show that all models are signifi-
cantly above the main diagonal, which confirms their 
good classification ability (Figure 1). The lowest per-
formance is shown by the IN99, all its modifications 
show clearly better results. The best discriminatory 
power was achieved by the modification with three 

indicators (model M3), whose curve is closest to the 
upper left corner, indicating high Se with a relative-
ly low FPr. The modifications based on  four ratios 
(M2, its ROC curve is almost identical to the ROC 
curve of  M3) and UAA (model M4) also achieved 
improved results compared to the IN99, but lag be-
hind M3. Although models M1–M4 showed a high-
er AUC than IN99, the improvement is statistically 
significant at P = 0.20 (IN99 vs. M3). The graph also 
shows the optimal cut-offs. These points confirm 
that M3 and M4 models achieved Se exceeding 0.8 
with an  acceptable FPr (0.15–0.20), demonstrating 
their practical applicability and high robustness. 
The  ROC results showed that the farm economic 
viability can be  predicted with sufficient accuracy 
using accounting financial ratios. All tested models 
showed strong discrimination ability, providing em-
pirical support for hypothesis H3. The  IN99, after 
modifications, has proven to be a valuable tool for 
predicting viability, but it  has limitations in  con-
sidering structural characteristics such as  UAA. 
The discriminant models were estimated and eval-
uated on  the full sample to  maximise statistical 
power. Although cross-validation or out-of-sample 
testing could further strengthen robustness, the 
primary objective of  the analysis was to  compare 
model performance rather than prediction in an op-
erational setting. The consistently high AUC values 
across model specifications indicate stable discrim-
inatory power.

Table 7. Coefficients of discriminant functions and their properties

IN99 M1 M2 M3 M4

Assets/Total debt –0.000 3
Operational profit/Assets 9.523 4*** 10.283*** 10.274*** 10.398 6***
Revenues/Assets 0.748 3*** 0.715*** 0.712*** 0.664 1***
Current assets/Short-term liabilities 0.000 7 0.000 6
Total debt/Assets 0.378 6*** 0.377 6*** 0.360 0***
UAA –1.7e–4***

AUC
(SEAUC)

0.841***
(0.003 53)

0.873***
(0.003 21)

0.902***
(0.002 85)

0.902***
(0.002 84)

0.893***
(0.002 97)

Minimum distance to [0, 1] 0.313 0.274 0.240 0.239 0.257
Optimal cut-off 0.535 0.953 1.125 1.116 0.867
Sensitivity 0.758 0.789 0.822 0.823 0.821
Specificity 0.802 0.824 0.839 0.839 0.815
Hit ratio 0.786 0.812 0.833 0.833 0.817
***significance at the 0.001 level; AUC – area under the ROC curve; UAA – utilised agricultural land area
Source: Calculation on a sample of farms



592

Original Paper	 Agricultural Economics – Czech, 72, 2026 (10): 585–595 

https://doi.org/10.17221/408/2025-AGRICECON

DISCUSSION

The results of this study confirm that the relationship 
between farm size and its economic viability is non-lin-
ear and highly differentiated. Analysis based on the FEV 
indicates that farms with the largest UAA show, on av-
erage, lower economic viability than smaller farms, 
even though large farms achieve above-average values 
according to the economic classification. This apparent 
paradox reflects the complexity of the definition of farm 
size – whether it  is understood as the area of farmed 
land or an economic category (MacDonald et al. 2013; 
Guiomar et  al.  2018). Previous research showed that 
larger farms benefit from economies of  scale and are 
more likely to  adopt technological innovations (Ren 
et al. 2019; Lafuente et al. 2020). These farms are bet-
ter able to manage fixed costs, invest in modernisation 
and reduce costs per unit of  production (Bojnec and 
Latruffe 2013). However, as shown by Ren et al. (2024), 
increasing the area can also bring new environmental 
and market risks, which are subsequently reflected 
in the volatility of economic results. Therefore, the high 
share of viable micro farms can be interpreted as con-
firmation of their specific adaptability. 

In addition, the high variability of  agricultural pro-
duction makes the classification of farms by area of ag-
ricultural land imperfect, especially for small areas. Not 
all of these farms can be described as small, as their pro-
duction focus may not depend on  land (e.g.  fattening 
pigs and poultry, a high share of non-agricultural pro-
duction, and further processing). The production inten-
sity per hectare of  these farms can be high, and their 
dependence on production-climatic conditions is low-
er; therefore, their resilience to  shocks is  higher than 
that of typical farms dependent on land production.

Regarding economic classification, it  turns out that 
SMEs represent the most vulnerable group. This result 
is consistent with the findings by Coppola et al. (2020) 
or Hloušková et al. (2022), according to which small and 
middle-sized farms face limited access to  investment 
capital, a weaker bargaining power in the market and are 
often dependent on subsidies.

Another interesting finding is that farms with nega-
tive FEV are more common among farms with smaller 
land areas, with fewer assets and lower sales from their 
own production. This profile corresponds to  an  ex-
tensive farming system with limited possibilities for 
generating added value. Similarly, Špička et al.  (2019) 

Figure 1. ROC (receiver operating character-
istic) curves

FPr – false positive rate; Se – sensitivity
Source: Calculation on a sample of farms

Se
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emphasised that viability assessment must distinguish 
between family and non-family farms, as  their objec-
tives and strategies are fundamentally different.

The results of the discriminant analysis further show 
that the economic viability of farms can be accurately 
predicted using a  limited number of  financial ratios. 
The  modification of  the IN99 model led to  an  im-
provement in its classification ability, with profitability 
and asset efficiency playing a key role, which is in line 
with the emphasis on productivity as the basis of long-
term viability (Barnes et al. 2015; Latruffe et al. 2016). 
In  contrast, including land area did not improve the 
prediction ability, confirming that size is not a decisive 
factor in economic viability.

We face significant implications for agricultur-
al policy when assessing the impacts of  subsidy de-
gressivity. Compared to  Hlavsa et  al.  (2020), who 
focus on  natural constraints, this study shows that 
conclusions about the size–viability relationship are 
highly sensitive to  the chosen size definition. While 
Lososová and Zdeněk (2023) analysed redistributive 
payments primarily through land-based size catego-
ries, our results demonstrate that such an  approach 
may misidentify economically viable farms. The novel 
insight is  that UAA's large farms appear non-viable, 
but viable when classified by economic size, implying 
a  potential misalignment between policy targeting 
and actual economic performance.

From the perspective of  the Czech agricultural 
sector, the analysed data concern farms that manage 
approximately 50% of  the UAA. However, the study 
excludes natural persons, as they usually keep records 
only for tax purposes and do not report financial state-
ments. These farms are also affected to  some extent 
by  unpaid (family) labour. It  implies that the results 
primarily reflect corporate and commercially oriented 
farms. We are aware of these limitations and see them 
as an incentive for further research.

CONCLUSION

The analysis of the economic viability of Czech farms 
showed that only a small proportion of farms are able 
to generate sufficient economic value. The share of vi-
able farms ranged between 17% and 47%, with more 
than half remaining below the viability threshold 
even in the most favourable years. The results further 
confirm that the influence of  farm size on  viability 
is  fundamentally conditioned by  the chosen scale. 
While smaller farms measured by UAA often achieve 

higher viability, large ones by economic classification 
are more stable and less at  risk of  economic failure. 
On the contrary, SMEs represent the most vulnerable 
segment in terms of revenue stability and the ability 
to finance their development.

Farms with negative FEV are concentrated main-
ly among farms with smaller land area and extensive 
farming, where the limited ability to  generate added 
value is evident. These findings point to  the need for 
targeted measures to  increase these enterprises' effi-
ciency and support the diversification of their income. 
From a  methodological point of  view, the modified 
IN99 model can distinguish viable from non-viable 
farms with high reliability.

From a practical and policy perspective, it can be ar-
gued that refining the definition of farm size in the con-
text of agricultural policy would help avoid distortions 
in  applying degressivity and redistributive payments, 
target support to SMEs, and support measures to  in-
crease farms' productivity and innovation capacity.
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