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Abstract

The economic situation of Lithuanian agricultural sector faces with challenges in regards to family farms’ income
instability and income discrepancies between family farms. The aim of this paper is to assess the economic
sustainability of Lithuanian sector at farm level across farm size classes in terms of physical size and by specialization.
Furthermore, as the sustainability construction index method was employed as basis to conduct the research, the
methodology aspects related to the number of indicators included in the set of indicators and the estimation of
thresholds of sustainability intervals were empirically analysed. The findings of economic sub-index assessment
indicates very good level of Lithuanian family farms as 68% of the sample farms were defined by medium level of
economic sustainability. The assessment of family farms’ economic sustainability by specialization revealed that the
horticulture farms performed the highest economic sustainability and, at the other end of spectrum, the COP farms
achieved the lowest economic sustainability. As regards the physical size of farms, the best economic sustainability
was observed on the smallest farms in terms of size and on the largest farms, of less than 5 ha and from 500 ha or

over, respectively.
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Introduction

The beginning in designing indicators of
sustainability has come from the United Nations
initiative, which launched the program of work
on sustainable development indicators for the
Commission on Sustainable Development after the
Rio Earth Summit in 1992 (Dahl, 2012). Since then
different methodologies, frameworks, indicators
were developed and presented to assess sustainable
development, and still, there is no generally accepted
tool (Singh et al., 2012). In the context of achieving
sustainable development goals in the whole economy,
agricultural sector plays an important role in terms
of land management, rural areas development, food
security, climate change, biodiversity and etc. A
number of scientific research perform overview and
systematization of scientific literature focusing on
the sustainability assessment methodology aspects
(Binder et al., 2010; Singh et al., 2012; Marchand
et. al., 2014; Schader et al., 2014; De Olde et al.,
2016). The analysis of agricultural sustainability at
a farm level is suggested to be the most appropriate
spatial unit in terms of the implementation of
sustainable farm practices (Kelly et al., 2018). The
sustainability analysis usually comprises of economic,
environmental and social dimensions of sustainability.
Therefore, recently the economic, environmental
and social aspects of farms sustainability have been
incorporated into farms’ sustainability analysis (Zahm
et al., 2008; Dantsis et al., 2010; Gomez-Limon &
Sanchez-Fernandez, 2010; Jane Dillon et al., 2016;
Lynchetal.,2016; Poppe et al.,2016; Herrera, Gerster-
Bentaya, & Knierim, 2016; Brennan et al., 2016).
Recently, European Union (EU) Farm Accountancy
Data Network (FADN) has been employed by
researchers for farm sustainability analyses across

EU countries (Zahm et al., 2008; Barnes & Thomson,
2014; O’Donoghue et al., 2016). However, the
devised indictors differ and thus limit the comparison
of results derived by different researchers.

The economic dimension of agricultural
sustainability has become the subject of extensive
research since 2010 (BaleZentis, Namiotko,

& Novickyté, 2018). Some attempts to assess
Lithuanian farms economic sustainability revealed the
problematic areas that should be considered in future
aiming to increase sustainability level of agricultural
sector (Dabkien¢, 2018; Balezentis, Namiotko, &
Novickyté, 2018; Vitunskiené & Dabkiené, 2016).
Vitunskiené & Dabkiené (2016) conducted the analysis
of Lithuanian family farms sustainability using farm
relative sustainability index, which reflected all three
dimensions of sustainable development, in 2003
and 2012. The results revealed that the economic
sustainability of farms was low in both considered
years. Two challenging areas that relate to farm risk
management were identified. Lithuanian family farms
showed inability to employ farm’s capital (internal
capacity) reducing the agricultural business risk and
cope with income instability. As well the insurance
policy was not suitable and favourable instrument
for farmers as the way of stabilizing their income in
case of losses due to unanticipated external events.
Dabkiené (2018) presented the analysis of farms
economic sustainability in 2014 with regard to farms’
specialization. The findings highlight the need of
monitoring farms’ economic situation as the economic
sustainability index value was estimated lower in
2014 than in 2012. The author organized experts’
questionnaire in order to assign the weights to the
developed indicators for family farm sustainability
assessment. In the questionnaire, it was asked whether
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there were any other indicators which should be taken
into account. The experts suggested including the
indicator addressed to farm’s autonomy considering
the importance of this criteria on farms’ economic
sustainability (detailed results of questionnaire
presented in Dabkien¢, 2018). Balezentis, Namiotko
& Novickyté (2018) conducted the analysis of
Lithuanian family farms economic sustainability in
terms of farm investments, profitability and growth.
The results disclosed economic sustainability problem
areas of Lithuanian farms. The authors emphasize that
the estimated low level of profitability and growth
for the specialist granivores, grazing livestock,
specialist dairying and field crops-grazing livestock
combined farms may negatively affect their economic
sustainability.

The current economic situation of Lithuanian
agricultural sector faces with challenges achieving
its sustainability (Lithuanian institute of agrarian
economics, 2016). According to FEurostat data,
Lithuanian agricultural factor income per annual
work unit in 2018 stood at EUR 4.4 thou and was
by 30% lower than in 2017. It could be stated that
in 2018 the agricultural labour productivity was low
as it only came to around 26% of the EU-28 level.
In 2018, the entrepreneurial income, expressed as
entrepreneurial income at real prices per family work
unit, in Lithuania amounted to EUR 2.4 thou and it
made 17% of the EU-28 level. The economic situation
of Lithuanian family farms’ is not even in terms of
farm size. According to the EU FADN data, during
the period of 2012-2016, regarding farms’ economic
size, the average value of Lithuanian family farm net
income (FNI) per family work unit was the highest
on farms with more than 500 Economic Size Units
(ESU), whereas the lowest income was registered on
farms from 2 to 8 ESU (EUR 2.7 thou and EUR 236.7
thou, respectively). The highest Lithuanian family
FNI per family work unit, in terms of physical size (ha
of utilized agricultural area (UAA)), over the period
0f2013-2017, was registered on farms of 150 ha UAA
or over and it was six-fold higher as compared with
average income in farms. In 2017, Lithuanian family
FNI per family worker, as compared to the average
net earnings in the whole Lithuanian economy, was
greater by 30%. However, the FNI per family work
unit was not sufficient on farms in size classes up to 40
ha UAA, as income was lower than average earnings
in the whole economy. It should be noted that small
farms are predominant in Lithuania. According to
Results of the Farm Structure Survey 2016, farms up
to 40 ha UAA came to around 90% of all farms.

The need for family farms’ economic sustainability
monitoring and the results of aforementioned
questionnaire survey inspired the aim of this paper,
which is twofold: (1) to assess economic farm

sustainability across farm size classes in terms of
physical size and by farms specialization in Lithuania
and (2) to evaluate the contribution of additional
indicator, namely farm’s income reliance on subsidies,
to farms’ economic sustainability sub-index value.

Materials and Methods

The sustainability construction index method was
employed as the basis to conduct the research. The set
of indicators with regard to family farms’ economic
sustainability assessment developed by Vitunskiené
& Dabkiené (2016) were utilized. Based on proposed
methodology by European Commission (2018),
the family farms’ income reliance on subsidies was
measured as the ratio of total subsidies excluding on
investments over the farm net value added. Lithuanian
FADN 2016 primary data of 1301 family farms
concerning economic activity were utilized. Table 1
shows the indicators and their data source to assess
family farm economic sustainability.

All the indicators were normalized based on
minimum and maximum value. The indicators
accepted the values ranging from 0 (indicating low
sustainability) to 1 (indicating high sustainability). The
maximum values of indicators ¢, -e, and the minimum
value of indicator e, were considered as positive
values in terms of economic sustainability. In order to
solve problems of outlies, 5" and 95" percentile was
used as a minimum and maximum value, respectively.
Two economic farms sustainability sub-indices were
computed for the evaluation of the impact of the
added indicator for the assessment of farms’ economic
sustainability. The first sub-index consisted of equally
weighted 8 indicators (notated as I, ) and the second
comprised of 9 indicators (notated as I, ), thus the
weights of the indicators equalled to 0.25 and 0.11,
respectively. In the latter economic sub-index the
variable indicating farms reliance on subsidies has
been taken into account.

Based on the approach proposed by Savickiené
& Miceikiené (2018) the thresholds values of farms’
economic sustainability intervals were estimated.
Based on descriptive statistics the upper threshold
value of weak sustainability interval was calculated as
follows:

Bw= X —SD, (1)

where by Bw — upper threshold value of week
sustainability interval; X — mean of sub-index; and
is standard deviation of sub-index.

The upper threshold of medium sustainability
interval value was calculated according to the
equation:

Bm =2SD + (X —SD), 2)

where by Bm is an upper threshold value of medium
sustainability level.
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Table 1
Economic sustainability indicators of the family farm
Notation Variable Indicator Data source: FADN variables
e, | Labour productivity Ané%§$§i§%%ﬁ§%%§§%tn SE410; SE425
€, Capital productivity % SE410; SE436
.. Gross value added .
% Land productivity Hectare (ha) of utilized agricultural area (UAA) SE410; SE025
e, |Solvency padaLassels SE436; SE485
€; Farm income F%?E;ﬁi%gﬁg?e SE430

Fixed capital formation

Gross investment

SE516; SE025

6 Hectare of UAA
F & Acati Revenue from other gainful activities (OGA) Table 22 in Lithuanian FADN
& arm diversification Total farm revenue 2016
o Farm risk management Insurance costs Table 12 in Lithuanian FADN
8 & Total specific costs 2016, SE 281

Income reliance on
9 subsidies

Total subsidies excluding on investments
Farm net value added

SE605; SE415

Table 2

Economic sustainability intervals and farms’ sample distribution according to sustainability level

. Descriptive statistics Sustainability intervals/sustainability level
Economic L Med: —y
sub-index ini i ow edium ig

Minimum | Maximum | Mean | SD (number of farms) | (number of farms) | (number of farms)
<0.20 0.201-<0.42 0.421-<1
I, 0.07 0.67 0.31 | 0.11 211) (879) 211)
<022 0.221-<0.43 0.431=<1
I, 0.06 0.65 0.32 | 0.11 211) (877) (210)

Farms sample distribution regarding to farms’
sustainability levels are presented in Table 2.

The statistical analysis was conducted by SPSS 21.
Kolmogorov-Smirnov and Shapiro-Wilk tests were
used to verify the normality assumption of normalized
values. The results indicated that normalized values
did not follow a normal distribution. Therefore, the
Kruskal-Wallis one-way analysis of variance was used
to compare differences among the economic indicators
values and sub-indices values across nine types of
farming (specialization) and eleven farm physical
size classes. A p value of p<0.05 was considered to
be statistically significant. In describing the results
descriptive statistic such as mean and the coefficient
of variance (CV) were used.

Results and Discussion

Derived indicators attributed to agricultural
economic sustainability at a farm level enable
disclose problems on the farm or in a certain farm
group. The lowest values for the whole farms sample

were obtained for indicators related to farm’s risk
management issues: farmers were not engaged in the
diversification of their economic activity and were
not employing insurance instruments. These findings
are in consisted with that estimated by Vitunskiené
& Dabkiené (2016) and disclose long-term problem
issues for Lithuanian farms.

The carried out analysis of economic indicators
across farm specialization showed that the highest
level of labour productivity was achieved on
specialist cereals, oilseeds and protein crop (COP)
farms and followed by specialist granivore (poultry,
pigs) farms, whereas the lowest values were
determined on horticulture farms. The highest capital
productivity was achieved for specialist granivore
farms, though the COP farms recorded the lowest
capital productivity. The horticulture farms obtained
the highest level of land productivity, whereas, the
lowest result was achieved on the COP farms. The
land productivity differs across farm specializations
as the productivity gap between highest and lowest
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Figure 1. Sub-index of economic sustainability of Lithuanian family farms in 2016.

record was six-fold. The variation of solvency
across farm specialization was apparent (CV 52%):
permanent crop farms were the most solvent followed
by grazing livestock farms, whereas, the least solvent
were specialist granivore farms. The highest income
per FWU was registered on specialist granivore farms
followed by grazing livestock farms. The findings for
fixed capital formation suggest that the horticulture
farms invested most in 2016. Medium variation
value of fixed capital formation (12.9%) was
defined showing that in terms of investment farms
across specializations were similar. Farm income
diversification is an important indicator for farm
viability, though the normalized values across farm
specialization were low showing that small number of
sample farms has received income from other gainful
activities. Lithuanian farms had paid little attention
towards insurance, though the variation of normalized

values of the risk management indicator was distinct.
The COP farmers were most interested in insurance
as the way of stabilizing their income in case of losses
due to unanticipated external events. The production
support in terms of paid subsidies to farmers
might negatively impact their decisions towards
specialization or decrease their self-sufficiency level.
The greatest reliance on subsidies was observed on
farms specialized on grazing livestock. However,
the low value of CV (9.2%) indicated marginal
differences across farms’ specializations (Table 3).
Kruskal-Wallis test showed that the performances of
economic indicators values notated as ¢,,e,,¢€,, €, €
and e, in considered farm groups regarding farms’
specialization were significantly different from each
other at p<0.001 level, for indicator notated as e,
values were significantly different at p<0.01 level and
performances were not significantly different for e..

Table 3
Lithuanian family farms economic sustainability indicators by farm specialization in 2016
2 2| = 2| s 8| L% 5
HEER AR I I IR L
Farm specialization 28| a8 §2| ¢ §= SE|EE| € 2| S 2%
Ss | S8 | 25| B TE|SZ S £ .89
HZ 8| T2 8| E | 28|78 £5 |55 E
& g & s e _5 g 2
€, e, e, e, e, € €, € e,
cor 038 | 0.33 | 021 [ 0.09 | 0.28 | 0.45 | 0.09 | 0.11 0.46
General field cropping 0.32 | 034 | 036 | 0.10 | 0.31 | 0.52 | 0.11 | 0.04 0.47
Horticulture 0.17 | 052 | 0.83 [ 0.15| 032 | 0.65 | 0.12 | 0.00 0.51
Permanent crops 023 | 050 | 0.52 [ 026 | 0.26 | 045 | 0.10 | 0.02 0.46
Specialist dairying 028 | 046 | 045 [ 0.12 | 031 | 046 | 0.09 | 0.10 0.42
Grazing livestock 029 | 038 | 035 [ 022 | 0.34 | 0.53 | 0.08 | 0.10 0.38
Specialist granivores 036 | 0.58 | 0.70 | 0.03 | 0.44 | 0.46 | 0.07 | 0.02 0.49
Field crops-grazing livestock, combined 032 | 039 | 029 | 0.12 | 0.32 | 0.47 | 0.10 0.06 0.41
Various crops and livestock combined 0.13 0.41 045 | 0.11 | 0.21 | 0.50 | 0.07 0.03 0.48
Ccv 305 | 19.7 | 427 | 52.0 | 202 | 129 | 18.6 | 76.7 9.2
Signiﬁcance skokosk sksksk sksksk sksksk koksk skoksk NS 3k skskosk
Level of statistical significance are *p<0.05, **p<0.01, ***p<0.001 and NS — not significant
RESEARCH FOR RURAL DEVELOPMENT 2019, VOLUME 2 205



Vida Dabkiené

LITHUANIAN FAMILY FARM
ECONOMIC SUSTAINABILITY:
DOES THE INDICATOR MATTER?

The farm labour productivity increases with the
physical size of family farm. The highest level of
labour productivity was achieved on farms from 50
ha and over. The variation of labour productivity
among farm size classes was evident (CV 76.2%).
The highest level of capital productivity was recorded
on the smallest farms size class (of less than 5 ha).
Medium variation of capital productivity values (CV
14.9%) indicates rather different situation across farm
specializations. On contrary to the labour productivity
tendency, the land productivity decreases with the
physical size of family farm, though the variation of
values across defined farm size classes was lower (CV
25.1%). The most solvent farms were determined on
farm size class from 5 to 10 ha of UAA. The best farms
in regards to their risk-bearing ability were found on
farms from 5 to 10 ha of UAA, while the least solvent
farms were observed in the largest size class (500 ha
or over). Findings on family farm income distribution
across defined farm size classes suggest that income
depends on farm’s physical size. The highest income
was generated by farms on the largest farm size class
(500 ha or over). The expenditure to the on-farm
investment is one of indicators showing farmer’s
attitude towards farm’s long term competiveness and
ensuring farm’s improvement of efficiency. Looking at
normalized fixed capital formation values, the highest
value of this indicator was observed on the smallest

farm size class (of less than 5 ha), while the lowest
values were determined on farms from 40 to 200 ha of
UAA. The results reveal that the investments differed
slightly across farm size classes (CV 8.8%). The most
diversifying income from other gainful activities
farms were found on farm size class from 5 to 10 ha
of UAA. The insurance as a farm risk management
tool was more widely used by farms on the largest
farm size class (500 ha or over). The variation of
farm risk management among farm size classes was
apparent (CV 71.4%). The highest level of farms’
income reliance on subsidies was achieved on farm
size class from 40 to 50 ha of UAA. At the other end
of the spectrum, farms on the smallest farm size class
(of less than 5 ha) were least dependent on subsidies
(Table 4).

Kruskal-Wallis test showed that the performances
of economic indicators values notated as €,,¢,, €, €, €,
and ¢, in considered farms’ physical size groups were
significantly different from each other at p<0.001 level,
for indicator notated as e, values were significantly
different at p<0.01 level and performances were not
significantly different for e..

Table 5 shows average values of economic sub-
indices derived by farms’ specializations and according
to physical farm size classes. The derived economic
sub-indices / , and I ,, values were almost identical,
indicating little impact of farm’s income autonomy

Table 4
Lithuanian family farms economic sustainability indicators by farm size classes
z o

‘? ‘? E > g E = -§ -~ g % .@

5z | B2 g 2 3 &2 | g8 | €E |52

Farm size classes of UAA 2% 23 2 e g S s 5E £ S |58

<2 <2 = = < E Sa < =

38 O] 2, =) g ¢ 3 5 sc |E®@

= = < 2] = Rl > — g S

=9 au g ~ B~ ks S e

—

Cl CZ 63 64 65 66 67 68 eg
Less than 5 ha 0.08 0.51 0.61 0.14 0.19 0.59 0.11 0.00 0.57
From 5 to 10 ha 0.04 0.30 0.40 0.22 0.19 0.50 0.14 0.06 0.54
From 10 to 20 ha 0.08 0.36 0.42 0.17 0.20 0.51 0.09 0.03 0.44
From 20 to 30 ha 0.13 0.42 0.42 0.15 0.21 0.50 0.07 0.08 0.45
From 30 to 40 ha 0.14 0.38 0.33 0.17 0.23 0.53 0.07 0.03 0.41
From 40 to 50 ha 0.17 0.40 0.30 0.17 0.23 0.45 0.10 0.06 0.40
From 50 to100 ha 0.28 0.42 0.32 0.16 0.27 0.46 0.11 0.07 0.42
From 100 to150 ha 0.40 0.43 0.33 0.09 0.31 0.45 0.08 0.11 0.44
From 150 to 200 ha 0.47 0.39 0.32 0.06 0.32 0.45 0.07 0.11 0.45
From 200 to 500 ha 0.56 0.35 0.32 0.04 0.43 0.47 0.10 0.11 0.44
500 ha or over 0.59 0.32 0.29 0.03 0.56 0.48 0.07 0.21 0.46
CcvV 76.2 14.9 25.1 49.0 40.8 8.8 24.7 71.4 11.5
Signiﬁcance skokok skskosk sk skskosk sksksk skskok NS skskosk sksksk

Level of statistical significance are *p<0.05, **p<0.01, ***p<(0.001 and NS — not significant
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Table 5

Lithuanian farm economic sub-indices values by specialization and family farm size classes

Economic sub-index (/ ) Economic sub-index (/ ,,)

Family farm specialization

Ccor 0.29 0.30
General field cropping, mixed cropping 0.32 0.33
Horticulture 0.41 0.42
Permanent crops 0.35 0.36
Specialist dairying 0.32 0.33
Grazing livestock 0.32 0.33
Specialist granivores 0.39 0.40
Field crops-grazing livestock, combined 0.30 0.32
Various crops and livestock combined 0.30 0.32
Cv 12.5 11.6
Significance Ak oAk
Family farms size classes ha of UAA

Less than 5 ha 0.35 0.37
From 5 to 10 ha 0.29 0.32
From 10 to 20 ha 0.28 0.30
From 20 to 30 ha 0.29 0.31
From 30 to 40 ha 0.28 0.30
From 40 to 50 ha 0.28 0.29
From 50 to100 ha 0.31 0.32
From 100 to150 ha 0.31 0.33
From 150to 200 ha or over 0.32 0.33
From 200 to 500 ha 0.34 0.35
500 ha or over 0.35 0.36
Total 0.31 0.32
CvV 8.6 7.6
Significance ok ok

Level of statistical significance are *p<0.05, **p<0.01, ***p<0.001 and NS — not significant

criteria to farms’ economic sustainability values.
Alongside, the developed sub-indices demonstrated
almost the same tendencies and there were minor
differences across specializations of farms and by
physical size classes. The findings of sub-indices
assessment indicates very good level of Lithuanian
family farms as 68% of the sample farms were defined
by medium level of economic sustainability (Table 2).
With regard to the farms’ specialization, horticulture
farms performed the highest economic sustainability.
The COP farms in contrast were the least sustainable
from economic perspective. As regards the physical
size of farms, the best economic sustainability was
observed on the smallest-sized farms and on the
largest-sized farms, of less than 5 ha and from 500 ha
or over, respectively. There were greater differences in
economic sub-indices values across specializations of
farms than across physical farm size classes, indicating

that the farms’ specialization is more significant for
economic sustainability than their physical size.
Kruskal-Wallis test showed that the performances of
economic sub-indices values notated as / ,, and /_,,
in considered farms’ specialization and physical size
groups were significantly different from each other at

p<0.001 level.

Conclusions

The findings of economic sub-index assessment
indicates a very good level of Lithuanian family
farms as 68% of the sample farms were defined
by medium level of economic sustainability. The
assessment of family farms’ economic sustainability
by specialization revealed that the horticulture farms
performed the highest economic sustainability and, at
the other end of spectrum, the COP farms achieved
the lowest economic sustainability. As regards the
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physical size of farms, the best economic sustainability
was observed on the smallest farms in terms of size
and on the largest farms, of less than 5 ha and from
500 ha or over, respectively.

The contribution of additional indicator, namely
farm’s income reliance on subsidies, to farms’
economic sustainability sub-index value was minimal,

though the reason for that could be more addressed
to the aggregation method used in the research.
Therefore, employing the sustainability index as
a policy making decisions tool, the assignment of
weights to indicators through methods such as the
principal components analysis, expert questionnaire
or others should be verified.
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