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ABSTRACT
One of the issues determining the economic situation of farms is
the scope of their market integration. It can be therefore assumed
that higher market integration leads to an improvement in the
economic performance of households. The article has two aims.
The first is to indicate the relationship between the degree of
market integration of small-scale family farms and their economic
condition. The second objective is to discover the determinants
of the market integration of farms. The explanatory variables
include economic (production value, total farm area, labour input,
specialization of production) and demographic (farmer age, edu-
cation level) factors. The novelty of our paper lies in in depth
comparative analysis based on primary data from questionnaire
surveys taken in 2018 and 2019 in five countries of Central and
Eastern Europe: Serbia, Moldova, Lithuania Romania, and Poland.
The results indicate is the existence of a statistically significant
positive correlation between the degree of market integration
and economic performance. Factors that favorably influence the
level of market connection include the scale of production, spe-
cialization and, to some extent, level of farmowner’s education.
The remaining variables are inconclusive or not statistically
significant.
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1. Introduction

The countries of Central and Eastern Europe, with some exceptions (Czech Republic,
Slovakia) are characterised by a fragmented agrarian structure and domination of
smallholder farms. The consequence of this situation is a weak bargaining power of
agricultural producers in the whole food supply chain. The added value that arises in
the process of food production extends only slightly to the agricultural producer and
is primarily captured by intermediaries, processors and sellers. As a result, the income
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of many small-scale farms is unfavourable compared to average wages in the econ-
omy. One way to solve this problem is to strengthen farmers’ bargaining power in
buying and selling transactions through the development of coordinated systems of
market integration. It has been proven by many authors (i.e., Fałkowski, 2015) that
market integrations are the stimulants of a positive economic condition of farms.
Therefore, the question arises what factors determine the level of market integration
of agricultural holdings? The answer to this question is important especially for deci-
sion makers who, through appropriate instruments, can influence the market integra-
tion of farms, thus indirectly influencing the economic situation of agriculture. It is
especially important in the case of regions where small farms dominate. The impact
directed at increasing market integration of small farms may improve the economic
condition of agriculture in these regions.

The article has two aims. The first is to indicate the relationship between the
degree of market integration of family farms and their economic condition. The
authors hypothesize that the higher the market integration, the better the economic
results of the analysed entities. The second objective is to discover the determinants
of the market integration of farms. The explanatory variables include economic (pro-
duction value, total farm area, labour input, specialization of production) and demo-
graphic (farmer age, education level) factors. In this case, it is assumed that stronger
integration is accompanied by higher production, larger farm area, higher labour
inputs, production specialization, higher education level and younger age of the farm
manager. The added value of this research is the answer to the question what factors
are stimulants and destimulants of market integration of small farms. Orientation of
the agricultural policy towards strengthening of the market integration of these farms
may result in the improvement of the economic performance in countries character-
ized by a fragmented agrarian structure, which include the CEE countries. Since the
article focuses on determinants of market integration of small scale family farms from
this region, the spatial scope of the publication covers selected five countries of
Central and Eastern Europe: Moldova, Serbia, Romania, Lithuania and Poland. It is
therefore possible to carry out a comparative analysis between the economies men-
tioned and find an answer to the question of universal premises of market integra-
tion, which is rare for this type of analysis and contributes to the development of
institutional theory. The novelty of our paper lies in in-depth comparative analysis
based on primary data from the 2018 and 2019 questionnaire surveys from five coun-
tries of Central and Eastern Europe. In total, the survey covered 3575 direct in depth
interviews with small scale family farms owners from these countries. The research
procedure is a threefold study. The first step was to estimate an ‘index of economic
condition’ for five selected countries using the TOPSIS-CRITIC method (Technique
for Order Preference by Similarity to an Ideal Solution). In the second step, we calcu-
lated the individual ‘index of market integration’, and then measured the statistical
significance between ‘the index of economic conditions’ and ‘the index of market
integration’. The third step the impact of selected economic and demographic factors
on the level of market integration was measured using regression analysis. The evalu-
ation considered primary data from 2018 and 2019 obtained by survey questionnaire
method. The article consists of the following sections: Literature review, with
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reference to the New Institutional Economics theory; Methods, including spatial
scope and data set, measurement of the farm economic condition and market integra-
tion indices, and presentation of regression analysis of the market integration score;
Results; Discussion; and Conclusions.

1.1. Literature review: Market integration in the New Institutional
Economics theory

Small farms considered as those with a low asset base, by operating very limited
amount of agricultural land and depending on household members for most of the
used labour (Thapa, 2009) are seen to have low levels of efficiency and productivity,
which in line with weak integration into markets, results in insufficient household
income. Economic integration as a process of merging economies, resulting from the
desire of the entities forming them to improve the efficiency of their operations. The
integration of farmers is supported by many aspects. Among other things, producers
joining together increase their joint bargaining power, which enables them to obtain
higher prices in sales and pay lower prices for the means of production. Moreover,
they may have easier access to external sources of financing. Horizontal integration
creates opportunities for joint investment in equipment that supports the production
and distribution process. The effectiveness of horizontal integration processes depends
on its level. Thus, better organization of producers is a condition for reducing trans-
action costs and competing more effectively on the market. On the agricultural side,
voluntary entry into integration unions can be a consequence of farmers’ conscious
choice. When selling agricultural products, their producers can use the intermediation
of agents, dealers, wholesalers, as well as sell products on stock exchanges and auc-
tions. Vertical integration enables relatively easier regulation of market balance
(demand-supply) and contributes to the formation of a stable, specialized resource
base. Farmers, thanks to strengthening bonds with the buyer, reduce the production
risk, providing themselves with the guarantee of collection, and sometimes they can
even increase the sale price of their products. Vertical integration ties between eco-
nomic entities are formed as a result of:

� entering into a contract (contractual integration), i.e., signing contracts with raw
material suppliers who produce to the customer’s order,

� acquisition of ownership (capital integration) and the start of production of food
on land that belongs to the owner of the processing plant,

� creating legal standards by the state (institutional integration), where the state reg-
ulates the manner of association from the point of view of the priorities adopted
(Wyrzykowska, 2004).

Development of links of agricultural producers with the market is determined, among
others, by: the percentage of farms producing mainly for the market, the share of
agricultural land in the total area of the farm, the stocking rate of livestock per
100 ha and the density of the road network. As a result, it can be concluded that the
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progress of agri-food integration depends mainly on the profitability of agricul-
tural production.

Market institutions determine the activity of farms and shape their economic
results. According to a commonly held assumption, the institutions include all the
formal and informal rules that govern human interactions (North, 1990, 3). In terms
of economics, this issue usually concerns the conditions under which the transaction
takes place between the buyer and the seller. The efficiency of institutions ensures
continuity of rules and transaction mechanisms and creates a higher degree of behav-
ioural certainty. This results in reduced uncertainty and risk in economic processes,
and future income can be predicted with greater probability (Hayami & Ruttan,
1985, 95).

The use of the framework of the New Institutional Economics in social research
became widespread in the second half of the twentieth century and in relation to the
agricultural economy in the 1980s and 1990s (Binswanger & Rosenzweig, 1986;
Hayami & Otsuka, 1993; Hobbs, 1997). These authors paid special attention to the
issue of transaction costs that occur in the process of concluding market transactions.
These include the costs of gathering information about the market, searching for
offers, managing and signing contracts (costs of negotiations, procedures, creating
provisions), costs of monitoring and implementing contracts and more. According to
Williamson (2000, 595–613), the creation of institutions related to transactions makes
sense when, as part of such coordinated activities, the enterprise is able to operate
cheaper than if the transactions were carried out directly on the market. Transaction
costs can also be understood as costs of lost benefits in a situation where a single
entity (e.g., an agricultural producer) does not have adequate information about the
market conditions in which he or she operates and therefore incurs losses, for
example due to lower selling prices of agricultural raw materials. Considering that the
proper assessment of economic efficiency should take into account both the ability to
reduce production costs and the possibility of obtaining above-average benefits
(higher prices in this case), the New Institutional Economics and the theory of trans-
action costs allow us to look at the issue of market institutions from a different angle.
In the this context, the creation of a coordinated production and sales system (cover-
ing among others establishing durable long-term relationships with contractors, short-
ening the supply chain, creating integrated forms of distribution and developing
vertical and horizontal integration) may be seen as an expression of efforts to
improve the economic performance and maintenance of farms.

The creation of these coordinated forms of activity is of particular importance for
small-scale family farms. In the case of large specialized units, the growing economies
of scale are able to ensure lower production costs and higher prices of the offered
products without the need to implement permanent market connections. Smaller
actors inadequately participate in the distribution of added value created along the
food supply chain. The economic surplus they obtain in the transaction process is
not optimal in terms of the allocation criterion in input-output flows, as a significant
part of it ’leaks’ to other market participants, i.e., intermediaries, processors, whole-
salers, retailers and, finally, consumers (B�ardos et al., 2003). This process results from
imperfections in the structure of the agribusiness sector, which is reflected in

5760 S. STĘPIEŃ ET AL.



disproportions in bargaining power of individual participants in the marketing chain.
This results in low bargaining power of farms in their relationship with downstream
links in the marketing chain. Small farms have no market and bargaining power in
their relationship with buying points (Berti & Mulligan, 2016). Small producers, as
the initial link in the supply chain, have very limited opportunities to shape the terms
of transactions (Pazaj & Dumi, 2015). Grosh (1994) outline the conditions that make
contracting the form of market organization, which limits the lower power of small
farms in market transactions. This type of situation is typical too for the countries of
Central and Eastern Europe, including the economies analysed in this study; hence, it
becomes important to define the importance of market integration in shaping the
economic condition of farms as well as to find an answer to the question about eluci-
date the determinants of relations between farms and the market.

2. Methods

2.1. Spatial scope and data set

The choice of countries for the stud was dictated by their similarity in the structure
of the agricultural sector. These countries are characterized by a fragmented agrarian
structure, with prevalence of small family farms (see Table 1). This arrangement is
the result of the historical past patterns and structures and the period of economic
transition from a socialist into a market economy. Within one decade (1990s), mil-
lions of small farms had to adapt to the new market reality in which they were
deprived of state supervision and forced to compete with multinational corporations.
As a result of this process, a dual system of agriculture was created, with a relatively
small number of strong, large-area enterprises and a substantial number of small-scale
family farms. The latter, however, are of key importance for the functioning of rural
areas, because in addition to their purely productive function (providing food), they
create a number of public goods, both environmental and social (Czy_zewski et al.,
2021). Therefore, their viability is in the interest of the entire society, and proper eco-
nomic conditions are essential for their sustainable development. One of the premises
of this assumption is the strengthening of market integration.

In order to verify the assumptions made in the study, information was collected
directly from farms. At the initial stage, it was necessary to define the family farm,
but there is no clear concept in the literature. The most common criterion is the
physical size of the unit, expressed in hectares of land used. However, such an

Table 1. Number of agricultural farms and utilised agricultural area in the analysed countries.
Specification� Poland Lithuania Romania Serbia Moldova

Total number of farms (thous.) 1,406.0 150.3 3,422.9 569.3 369.7
Including smaller than 10 ha of UAA 1,050.0

(75%)
78.8
(52%)

3,225.0
(94%)

501.0
(88%)

239.0
(65%)

Average farm size (ha of UAA) 10.5 19.6 3.9 6.1 6.8
Total utilised agricultural area (thous. ha) 14,539.6 2,947.2 13,413.7 3,486.9 2,496.6
Agricultural land (thous. ha) in farms smaller than 10 ha UAA 4,057

(28%)
430.0
(15%)

4,642
(35%)

2,162
(62%)

323.0
(13%)

�Data for: Poland and Moldova—2017, Lithuania and Romania—2016, Serbia—2018.
Source: Authors’ elaboration based on Statistics Poland (2018), Eurostat (2020), Statistics Lithuania (2018), Statistical
Office of the Republic of Serbia (2018), National Bureau of Statistics of the Republic of Moldova (2018).
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approach may be insufficient due to the diversification of production types of farms.
Therefore, another classification criterion is the economic strength of a farm,
expressed as its average annual production. For the purposes of European statistics
(Eurostat, FADN), such a category is the so-called standard output (SO1). In addition
to the above-mentioned criteria, auxiliary variables are used, such as the share of own
and hired labour (in the case of family farms, production is based on the labour of
the farm members), the degree of self-consumption of the produced raw materials or
the share of commercial production that goes to the market, farm management, the
degree of production specialization, the amount of income from non-agricultural
activities and others.

In this analysis, the two above-mentioned criteria were adopted: the size of the
agricultural land area—up to 20 hectares of utilised agricultural area (UAA)—and
the economic strength of a farm—defined by the SO, up to 25 thousand euros (in
Moldova, only the first criterion was used due to the lack of data on SO). It was
considered that such thresholds qualify a given unit to the category of small-scale
family farms.2 The analysis was performed on the basis of surveys conducted in
2018 in Poland and in 2019 in the rest of the countries of the sample: 1000 farms
in Lithuania, 900 farms in Romania 710 farms in Poland and 550 farms in Serbia
and 550 farms in Moldova. Data were collected in the form of direct interviews
conducted by agricultural advisers or other specialized agencies. Questions con-
cerned four areas—general farm features, environmental sustainability, economic
and social sustainability and connections with the market. Pilot study was carried
out in Poland prior to the main study in order to avoid misunderstanding during
the actual survey. Finally, after the elimination of incomplete, incorrectly completed
or contained outliers questionnaires, there were, 672 farms in Poland, 999 farms in
Lithuania, 838 farms in Romania, 522 farms in Serbia and 544 farms in
Moldova analysed.

2.2. Methods: Composite indices of the economic condition and market
integration of farms

The first stage of the research consisted of estimation of an index of the economic
condition of farms separately from Moldova, Serbia, Romania, Lithuania and Poland.
For this purpose, a set of four variables qualified for the synthetic measure was used:
(1) annual income gained by a fully-employed family member in relation to the aver-
age annual per capita income in the national economy as published by the OECD
(gap ratio) and (2) farmer’s subjective assessment of the financial situation of the
household (see Table 2). These variables were subjected to zero unitarization, and the
de-stimulant (gap ratio) was converted into a stimulant. The unitarization of the vari-
ables was performed according to the following formulas:

� stimulants:

zij ¼
xij�mini xijf g

maxi xijf g �mini xijf g
, i ¼ 1, 2, . . . , n; j ¼ 1, 2, . . . ,mð Þ; z2 0, 1½ �

(1)
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� destimulants:

zij ¼
maxi xijf g�xij

maxi xijf g �mini xijf g
, i ¼ 1, 2, . . . , n; j ¼ 1, 2, . . . ,mð Þ; z2 0, 1½ �

(2)

where mini{xij} denotes for the minimum value of j feature, maxi{xik} denotes for the
maximum value of j feature, i denotes for an object (in this case country).

Next, weights for particular coefficients were determined by the CRITIC method
(Criteria Importance through Intercriteria Correlation). In the CRITIC method,
weight coefficients are calculated on the basis of standard deviations and correlations
between coefficients. This method assigns relatively higher weights to features charac-
terized by a high rate of variability and a simultaneously low correlation with the
other features. The weight coefficients were determined according to the following
formulas:

wj ¼
cjPm
k¼1ck

, j ¼ 1, 2, . . . , m; cj ¼ sj zð Þ
Xm
k¼1

ð1� rijÞ, j ¼ 1, 2, . . . ,m (3)

where cj denotes for measure of informational capacity of j feature, sj(z) denotes for
standard deviation calculated out of the standardised values of j feature, rij denotes
for the correlation coefficient between j and k features.

The sum of the coefficients should account to 1. Further, the multiplication of the
determined standardized values of simple features by adequate weight coefficients
was performed.

In the next stage, we calculated the Euclidean distances of particular units from
the pattern and anti-pattern of development according to the following formulas:

dþi ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
Xk
j¼1

ðz�ij

vuut � zþij Þ2 � distance from the pattern of economic condition (4)

d�i ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
Xk
j¼1

ðz�ij

vuut � z�ij Þ2 � distance from the anti� pattern of economic condition

(5)

Table 2. Elements of the synthetic index of economic condition of farms.
Elements of the index of economic condition

1. Annual income gained by a fully-employed family member in relation to the average annual per capita income
in the national economy as published by the OECD (gap ratio)

2. Subjective assessment of the financial situation of the household made by the farmer
3. Subjective assessment of the investment capacity of a farm
4. Estimated market value of the farm (Moldova, Serbia, Romania, Lithuania) or estimated value of technical

equipment of the farm (Poland)

Source: Authors’ elaboration.
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where

zþj ¼ max z�i1
� �

, max z�i2
� �

, . . . , max z�ik
� �� � ¼ ðzþ1 , zþ2 , . . . , zþk

�

z�j ¼ min z�i1
� �

, min z�i2
� �

, . . . , min z�ik
� �� � ¼ ðz�1 , z�2 , . . . , z�k

�

We determined the value of q1 synthetic feature according to the following formula:

qi ¼ d�i
dþi þ d�i

, i ¼ 1, 2, . . . , nð Þ (6)

The indexes range from 0 to 1. The higher value of the index is associated with better
the economic condition of the farm.

In the second part of the research, we calculated an index of market integration
for selected countries using the authors’ own formula. The synthetic index covered
the following elements: (1) the ratio of sold production to total farm production: a
higher ratio raises the index value; (2) distribution channels for agricultural products
with a few options of choice: through an intermediary; to processing plants; to a
wholesaler or retail chain; in a marketplace; directly from the farm or through partici-
pation in fairs or the like—the fewer intermediaries, the higher the rating; (3) durabil-
ity of sales contracts: sale without previously signed contracts; sale on the basis of
short-term (financial year) contracts; sale on the basis of long-term or renewed con-
tracts; sale within a producer group or cooperative; (4) subjective assessment of the
farm’s market position (bargaining power) in sales transactions: terms of the contract
(price, date, place, etc.) are determined by the buyer; I (the farmer) mainly determine
the terms of the contract; the terms of the contract are determined together; (5) type
of relation with the market when purchasing means of production: without formal
contracts; from regular suppliers without previously signed contracts; from regular
suppliers on preferential terms or under previously signed contracts; (6) subjective
assessment of the farm’s market position in purchase transactions (as for point 4)
(see Table 3). Points from 0 to 1 were awarded for each element, resulting in a total
score ranging from 0 to 6 points. Afterwards, the index was scaled from 0 to 1.

Table 3. Elements of the synthetic index of farms’ market integration.
Elements of the index of market integration

1. Ratio of sold production to total farm production
2. Distribution channels for agricultural products
3. Durability of sales contracts
4. Subjective assessment of farm’s market position in sales transactions
5. Type of relation with the market when purchasing means of production
6. Subjective assessment of farm’s market position in purchase transactions

Source: Authors’ elaboration.

5764 S. STĘPIEŃ ET AL.



2.3. Methods: Regression analysis of the market integration score

In the last stage of the research, a regression analysis was carried out in order to
determine which economic and demographic factors impact the market integration of
family farms from selected Central and Eastern European countries. We applied a
double-bootstrapped truncated regression using Simar and Wilson (2007) algorithm,
as the assumptions of the least squares estimation method for the dependent variable
(market integration index) were not met (no normal distribution). Furthermore, the
application of a double-bootstrapped truncated regression eliminates the problem of
serial correlation that occurred in the research. A parametric bootstrap procedure is
consistent with the assumed data-generating process. It indicates estimated standard
errors and confidence intervals that are not biased due to correlated estimated scores
(Badunenko & Tauchmann, 2018). In the study, the explanatory variables were
defined as follows:

� Total value of annual production in euros per farm
� Total farm area in ha of UAA3

� Labour input in annual work units (AWU)4 per farm
� Specialization of production (crop production, animal production, mixed

production5)
� Age of farm owner/manager
� Level of farmer education (no education, primary or secondary education, voca-

tional or general education, higher education)

The collinearity of variables was assessed based on the variance inflation factor
(VIF). None of the variables in the models for the same country exceeded the critical
VIF value of 10, and therefore it was concluded that the reasoning may be based on
the estimated models. As a result, we obtained the answer to the question of which
economic and demographic factors influence the market integration of family farms
in Moldova, Serbia, Romania, Lithuania and Poland.

Finally, it should be added that scientific development in spatial econometrics has
proved that traditional methods can lead to biased results in geographically related
data modelling due to spatial effects (Anselin, 1998). Spatial correlation corresponds
to the interdependence of spatially determined observations of their relative location.
Estimating five models for each country separately allowed spatial correlation and
related errors to be avoided.

3. Results

The first part of this section discusses the results of the correlation analysis between
the market integration index and the index of economic condition for small-scale
family farms in the analysed countries. The correlation coefficients between these two
indicators indicate a positive connection in all countries, and the calculated p values
prove the statistical significance of these results. The strongest correlation occurs in
Poland, followed by Moldova and Lithuania. The lowest result (three times lower
than in Poland) was recorded in Romania (Table 4). The case of Romania means that
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in some farms, the relatively high index of market integration translates to a lesser
extent into economic results due to the small influence of agricultural producers on
the price level in sales transactions (Davidova et al., 2009). Moreover, Romanian
farms are predominantly peasant type with a small area of agricultural land and gen-
erally with one or two animals (Dumitru et al., 2020). A significant part of the food
produced is used for family self-supply, so linkages to the market for these entities
are weaker. Nevertheless, some of the surveyed producers use informal sales channels
(as also pointed out by Moellers & Birhala, 2014), which in practice leads to
improved transaction conditions, although the official integration index is relatively
low. Nevertheless, a general conclusion can be drawn that for small-scale farms in
Central and Eastern Europe, market integration is a stimulus for their economic situ-
ation. Such a conclusion may be supported by the research of other authors, includ-
ing Pendleton and Howe (2002). Such a strong causal link between market
integration and economic results might be explained by the fact that under market
conditions, the opportunities to influence the course of transactions, including price
levels, are relatively low for smallholder farms, resulting in a relatively low share of
surplus distribution in the supply chain (Le Vay, 2008). A coordinated system of inte-
gration may help to improve their position in the supply chain, which is reflected in
higher margins of the farm (Palmioli et al., 2020).

It is worth supplementing the above conclusions with an answer to the question
about the determinants of links between farms and the market (descriptive statistics
are presented in Table 5), which was the second aim of the article. In the regression
analysis, the market integration index was adopted as a dependent variable. The high-
est average value was noticed in family farms in Poland, followed by Romania, and
the lowest result was obtained in Lithuania.

Among the explanatory variables, the value of average annual production ranged
from less than 6.5 thousand euros in Serbia and Lithuania to over 12 thousand euros
in Poland. This arrangement of the order corresponds to the arrangement for the
market integration index, a measurable manifestation of which is introduced in the
regression analysis presented below. In the case of farm area, the highest size was
recorded in Poland (13.1 ha of UAA) and then in Lithuania (10.5 ha of UAA). The
smallest areas of agricultural land were observed in Moldova and Serbia (5.2 and
4.2 ha, respectively). Such numbers are consistent with the overall results for the agri-
cultural sector in the studied countries (see Table 1); Serbia and Moldova have the
most fragmented agrarian structure, while in Poland and Lithuania the land is more
concentrated. In contrast, the labour force, expressed by the Annual Work Unit per

Table 4. Correlation coefficients between index of economic conditions and index of market inte-
gration of farms and their significance.

Country
Correlation
coefficients p-value

Poland 0.4507 p< 0.001
Lithuania 0.3560 p< 0.001
Romania 0.1501 p< 0.001
Serbia

Moldova
0.2953
0.4062

p< 0.001
p< 0.001

Source: Authors’ elaboration.
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farm, was the highest in Serbia. The lowest value was noticed in Lithuania, although
it must be acknowledged that the differences in the size of labour inputs between
countries were not relatively high (ranging from 1.1 to 1.66). Slightly higher labour
inputs in Serbia and Moldova than in Lithuania or Romania may result from the
crop structure in these countries. A large part of the cultivation is related to vegeta-
bles, fruits, berries and flowers (Stratan et al., 2020). These avenues of agricultural
production are considered labour intensive (European Parliament, 2020), as is

Table 5. Descriptive statistics of the variables used in the regression analysis.

Specification Country Mean
Standard
deviation Min Max

Index of farm
market
integration
(range 0–1)

Moldova 0.476 0.126 0.080 0.835
Serbia 0.467 0.124 0.083 0.870
Romania 0.522 0.146 0.123 0.887
Lithuania 0.400 0.163 0.042 0.834
Poland 0.663 0.132 0.280 0.987

Index of farm
economic
condition
(range 0–1)

Moldova 0.424 0.097 0.170 0.886
Serbia 0.577 0.192 0.101 0.899
Romania 0.580 0.157 0.256 0.876
Lithuania 0.355 0.119 0.087 0.789
Poland 0.606 0.095 0.312 0.953

Total value of
annual
production
(euro/farm)

Moldova 7,645 5,162 150 19,800
Serbia 6,424 5,334 680 21,600
Romania 9,646 8,677 120 24,300
Lithuania 6,499 4,438 100 25,000
Poland 12,124 6,629 580 24,500

Total farm area
(ha of UAA)

Moldova 5.2 3.0 0.1 15.9
Serbia 4.2 2.8 0.1 20.0
Romania 8.6 7.9 0.5 17.1
Lithuania 10.5 5.9 1.0 20.0
Poland 13.1 6.1 1.5 20.0

Labour input
(annual work
units/farm)

Moldova 1.55 0.98 0.13 12.62
Serbia 1.66 0.86 0.25 5.00
Romania 1.48 0.72 0.16 7.50
Lithuania 1.10 0.62 0.06 3.75
Poland 1.57 0.67 0.12 3.96

Age of farmer Moldova 46 13.6 20 77
Serbia 54 13.1 21 85
Romania 47 12.4 20 81
Lithuania 48 13.7 19 77
Poland 49 10.8 22 67

Level
of education

Share of
No education,
primary or
secondary
education

Vocational or
general
education

Higher education Total

Moldova 30.7 25.9 43.4 100.0
Serbia 51.6 43.6 4.8 100.0
Romania 15.8 66.1 18.1 100.0
Lithuania 3.3 51.1 45.7 100.0
Poland 6.0 79.3 14.7 100.0

Farm
specialisation
type

Share of
Crop production Animal

production
Mixed production Total

Moldova 73.9 20.0 6.1 100.0
Serbia 38.8 8.4 52.8 100.0
Romania 51.8 13.6 34.6 100.0
Lithuania 44.6 16.5 38.8 100.0
Poland 45.5 21.0 33.5 100.0

Note: For Poland 2018, for rest of the countries 2019.
Source: Authors’ calculations based on data from the survey.
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livestock production, which is relatively high in Poland compared to other ana-
lysed countries.

There were small differences in terms of the average age of a farm manager, which
ranged from 46 in Moldova to 49 in Poland. Only in Serbia was the average age of a
farmer a bit higher, at 54. In contrast, a very large variation between countries
occurred in terms of education level. The farmers from Serbia had the lowest level of
education; 52% of those in this sample belonged to the ‘no education, primary or sec-
ondary education’ group, and less than 5% possessed a higher education. The highest
share of farmers in this study with higher education was in Lithuania and Moldova,
at about 45% in both countries. In Lithuania, the percentage of people with ‘no edu-
cation, primary or secondary education’ was the lowest. In turn, farmers with voca-
tional or general education dominated in Poland and Romania.

As for the ‘farm specialization’ variable, farms with mostly crop production predo-
minated in four out of five surveyed countries. In Moldova, the percentage of such
farms reached almost 74%, in Romania it exceeded 50% and in Poland and Lithuania
it was approximately 45%. In Serbia, this share was below 40%; farms with mixed
production made up the largest segment in this country. The lowest representation of
farms concerned specialization in animal production (from 8% in Serbia to 21% in
Poland). An exception was Moldova, in which the smallest group consisted of farms
with a mixed type of production (6%).

Table 6 shows the results of the regression analysis of models estimated for the
studied countries. The variables used in the models explain from 11% (Moldova) to
26% (Lithuania) of the common variability of the market integration for family farms.
The values of the coefficients of determination R2 and adjusted R2 are given in the
lower part of the table. It should be emphasized that the obtained values are not high
but are typical for models estimated on the basis of disaggregated data—such as
microeconomic surveys of farms—and also for the majority of complex studies in the
field of social sciences.

The volume of production is the first of the analysed explanatory variables. In all
countries, it is statistically significant, and the signs of the coefficients are positive.
In this sense, it can be said that it is a universal variable. A positive sign means a
positive impact of the increase in the production scale on the level of market inte-
gration of family farms. It is interesting that a similar relationship was not observed
for farm area. It might be assumed that the higher scale of production will be
related to the increase in the acreage of agricultural land, hence the area of UAA
will also have a significant impact on the dependent variable. However, this was not
confirmed for any of the countries, and moreover, for four countries a negative sign
of the relation was obtained. On the other hand, farm specialization in animal or
plant production turned out to be a statistically significant variable. Thus, higher
specialization leads to a strengthening of integration with the market of small-scale
family farms, as evidenced by the positive signs of regression coefficients. Labour
input as an explanatory variable was statistically significant for two countries—
Romania and Lithuania, while in the other three cases no such relationship was
found. Thus, it can be thought that it is not a decisive element for the position of
the farmer in the food supply chain. Finally, in terms of demographic variables, age
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was not statistically confirmed, while in terms of education a certain relationship
can be observed—a low level of education in Poland, Romania and Lithuania weak-
ened the market integration index.

Table 6. Results of the regression analysis for the analysed countries.
Y-market
integration index Coefficient

Bootstrap
standard error P

Annual production
(euro/farm)

Moldovia 3.76e2 06 7.07e2 07 0.000
Serbia 9.80e2 06 8.16e2 07 0.000
Romania 6.21e2 06 7.02e2 07 0.000
Lithuania 1.79e2 05 1.00e2 06 0.000
Poland 9.08e2 06 6.50e2 07 0.000

Total farm area (ha
of UAA)

Moldovia 0.00014 0.00180 0.937
Serbia �0.00159 0.00186 0.393
Romania �0.00026 0.00062 0.680
Lithuania �0.00063 0.00087 0.473
Poland �0.00010 0.00077 0.894

Annual work units
per farm

Moldovia 0.00078 0.00525 0.882
Serbia �0.00551 0.00568 0.332
Romania 0.01320 0.00689 0.055
Lithuania 0.02287 0.00728 0.002
Poland �0.00264 0.00745 0.723

Farm
specialisation—
crop production

Moldovia 0.02841 0.01880 0.131
Serbia 0.01536 0.00942 0.100
Romania 0.04559 0.01087 0.000
Lithuania 0.01776 0.00994 0.074
Poland 0.03882 0.01097 0.000

Farm
specialisation—
animal production

Moldovia 0.07675 0.02166 0.000
Serbia 0.06734 0.01708 0.000
Romania 0.58117 0.01490 0.000
Lithuania 0.02830 0.01612 0.079
Poland 0.03651 0.01342 0.007

Age of farmer Moldovia �0.00036 0.00039 0.355
Serbia 0.00017 0.00037 0.657
Romania 0.00008 0.00042 0.852
Lithuania 0.00007 0.00031 0.821
Poland 0.00047 0.00037 0.210

Farmer education—
no education,
primary or
secondary education

Moldovia �0.01280 0.01376 0.455
Serbia 20.03219 0.01011 0.001
Romania 20.03111 0.01412 0.028
Lithuania �0.00041 0.02968 0.989
Poland 20.04415 0.01998 0.027

Farmer education—
higher education

Moldovia 0.01796 0.01223 0.142
Serbia �0.00620 0.01839 0.736
Romania 0.00878 0.01381 0.525
Lithuania 0.00264 0.01019 0.796
Poland 0.04247 0.01075 0.000

Constant Moldovia 0.42105 0.02725 0.000
Serbia 0.41633 0.02191 0.000
Romania 0.41261 0.02265 0.000
Lithuania 0.27504 0.02177 0.000
Poland 0.50650 0.02704 0.000

Model adjustment Number of
observations

Rsq Adjusted Rsq

Moldovia 544 0.1157 0.1025
Serbia 522 0.2162 0.2040
Romania 838 0.1822 0.1743
Lithuania 999 0.2638 0.2578
Poland 672 0.2541 0.2451

Source: Authors’ calculations based on data from the survey.
aFor farms specialization mixed type of production was adopted as a reference variable. For farmer education voca-
tional and general education was adopted as a reference variable. The bold values denote for significance at p < 0.1.
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4. Discussion

As for the influence of the production scale similar conclusions can be found in the lit-
erature for the European countries and for the other regions in the world. For example,
Kedaitiene and Hockmann (2002) substantiate the positive relationship between the
production scale and market integration in Lithuania and point to the importance of
costs related to the sale of agricultural products. Larger batches of foodstuffs enable to
sell agricultural products closer to the final consumer, while smaller farms tend to use
the services of intermediaries. This may be treated as a result of the fact that processors
and traders are looking for producers who will continuously provide them with a large
supply of agricultural raw materials. Therefore, crucial issue to create permanent and
formal contacts in the supply chain, is a minimum volume of produce delivered (Gani
& Hossain, 2015). White and Gorton (2011), while analysing the agricultural sector in
Moldova, Armenia, Georgia, Russia and Ukraine, indicated that during the transform-
ation period, various forms of contracting between farms and food industry enterprises
were developed. Higher dynamics were seen in case of larger entities, while small-scale
farms more often used spot type transactions. The lower level of integration of small
farms with the market is also due to the inability to meet a number of requirements
imposed by the food industry and trade, related to the size of one-off deliveries, veter-
inary and sanitary safety standards, certificates, monitoring of the production process
and so forth. Difficulties related to the lack of capital for the purchase of means of
transport and storage infrastructure are also mentioned (Bachev, 2012). A positive
impact of the production volume on the farms’ market integration was also demon-
strated in Romania, Bulgaria (J�ambor, 2013) and Poland (GołeRbiewska, 2012). These
results were confirmed also in case of the African continent by, among others, Kangile
et al. (2020) and Oparinde and Daramola (2014).

Apart from the production scale, the degree of production specialization unequivo-
cally determines the level of market integration. The results of our analysis indicate that
farms specializing in animal or crop production participate more actively in market
processes than farms of a mixed type (mixed type is the reference variable). This is evi-
denced by the positive signs of the parameters and confirmed by statistical significance
(except for Moldova in crop production). The importance of specialization in shaping
the links between farms and the market was described by, among others, GołeRbiewska
(2012) and Kahan (2013). They prove that for producers from mixed (diversified) type
of production, ties with the environment were the weakest. At the same time, the
strengthening of ties with the market forces a reorientation towards specialized produc-
tion, which can be explained by the efforts of farms to reduce the risk of sale. Food
businesses are interested in the supply of larger, homogeneous batches of goods and in
establishing such permanent contracts with farmers in this regard (Djuric et al., 2018).

The results of the regression analysis for the variable ‘holding area’ are interesting.
Theoretically, it may be assumed that the larger the farm area, the greater the produc-
tion scale and the stronger the market interconnection (Key et al., 2000). However,
such a relationship was not confirmed in any of the analysed countries. The ‘farm
area’ variable turned out to be statistically insignificant, and in four out of five cases,
its sign was negative. Therefore, it may be concluded that in the case of small family
farms, it is not the area of the farm that matters, but the volume of production and
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level of specialization. Moreover, it should be emphasized that due to the subjective
scope of the study (small-scale family farms), the range of the ‘farm area’ variable
was stated up to 20 ha. It is therefore uncertain whether the same results would have
apply to medium and large farms.

Building lasting and strong relationships with the market requires the agricultural
producer to develop a number of additional activities related to supply chain manage-
ment. There is a need to decide on what inputs to use and where to get them, what
quantities to sell and when, where and to whom to sell the products and at what prices,
how to garner premium prices, which marketing channels to use (Kahan, 2013).
Therefore, it is justified to adopt the hypothesis that higher labour input occurs in
farms that are highly integrated with the market. In contrast, in farms with weaker
contacts with their surroundings, a lower share of labour input used in agricultural
activity may result from higher employment outside the farm. However, in the case of
the authors’ research, a positive and statistically significant relationship between AWU
and market integration was obtained only for Romania and Lithuania. In the other
three countries, the relationship was statistically insignificant.

Among the two demographic variables, the level of market integration for the ‘no
education, primary or secondary education’ group is lower than that of the ‘vocational
and general education’ group for all analysed countries, while for three countries the
coefficient was statistically significant (Serbia, Romania and Poland). Further, raising
qualifications to the level of ‘higher education’ was significant only for Poland. Thus, it
may be stated that acquiring at least vocational or general education is one of import-
ant factors enhancing farmers’ participation in market processes. In addition, farmers
should seek knowledge on operating more effectively in the whole supply chain. It is
not enough for farmers to learn on the job from their daily experience. Farmers should
therefore not only be good workers but also entrepreneurial and innovative (Kahan,
2013). It is emphasized that for agriculture in developed and developing countries, the
level of education and human capital is strongly associated with higher levels of mar-
keting productivity and faster adoption of new technologies (Turkalj et al., 2015).

In turn, the second demographic variable in the model, the farmer’s age, was stat-
istically insignificant for all cases. In this situation, it is difficult to find unambigu-
ous results even in the literature. Some authors claim that older and more
experienced farmers tend to make better production decisions, including these of a
marketing nature (Abdullah et al., 2007; Hailua et al., 2015). Additionally, older
managers might have long-term relationships with their clients and preferential
access to credit due to the availability of land and other assets. In contrast, other
results show that young-age-headed farms are more eager to participate in the mar-
ket than old-age-headed entities (Kangile et al., 2020). Age has therefore a negative
impact because young people might have a longer planning horizon and might be
more willing to take risks related to market transactions (Zegeye et al., 2001).

5. Conclusion

The conducted research shows that the market integration of small-scale family farms
in selected countries of Central and Eastern Europe improves their economic
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condition. Therefore, efforts should be made to strengthen the market position of
agricultural producers in the food supply chain. The results of the regression analysis
show a positive impact of production scale and specialization on the level of market
integration. Specialization also allows the size of the activity to increase without the
need to enlarge the area of the farm, which in the conditions of high prices of agri-
cultural land and limited capital is particularly important for small-scale farms. Due
to the same direction of the impact for all the surveyed countries and the confirmed
statistical significance, these two variables—scale of production and specialization—
can be considered universal. Accordingly, institutional support should be directed in
a way that promotes the development of farms towards higher production of a given
type of crop or animal husbandry. For Poland, Romania or Lithuania, these may be
special tools under the common agricultural policy, for example linking a portion of
direct payments with a specific production structure or dedicated instruments of the
rural development program. In the case of Serbia and Moldova, this would be sup-
ported by the national budget. The data also show that raising the education of the
farm manager to a certain level (vocational or general) leads to the strengthening of
market ties. Hence, it is important to launch programs that increase farmers’ know-
ledge, especially in terms of the benefits of market integration. Additionally, farmers
require knowledge of farm business management to be successful in market-oriented
farming. Training and courses could be organized by some agricultural advisory
centres, agricultural unions or representatives of academic centres. Such activities can
be combined with a show of good practices, showing the economic success of farms
involved, for example, in short supply chains, direct sales, combining agricultural pro-
duction with processing, etc.

Apart from the indirect impact, support policies should directly strengthen the
integration processes in the agricultural sector. Some of the solutions are already pre-
sent nowadays, such as financing the activities of agricultural producer groups and
farmers’ organizations (e.g., in Poland). Another proposal is introducing the greater
transparency of contracts between farmers and recipients of foodstuffs. It might also
be a wise idea to create a standardized contract template (at the national level) which
would include elements protecting both parties of the transaction.

From the point of view of the recommendations proposed, the direction of support
for the new EU common agricultural policy 2023–2027 seems right. In addition to
food security and safety, social and environmental issues, the nine key objectives
include strengthening market orientation and increasing farm competitiveness, as well
as improving the farmers’ position in the value chain. The legal framework is among
the planned interventions takes into account, among others, a Directive on Unfair
Trading Practices in business-to-business relations in the food supply chain proposed
by the European Commission in 2018, and adopted by the Council and the European
Parliament in 2019. This solution tends to protect small and medium-sized suppliers
in the food supply chain and is obligatory to implement for all member states.
Equally important is the issue of market transparency. The CAP budget provides for
increased spending on research and innovation in the area of the food economy,
including the creation of modern solutions for small and medium-sized family farms.
Their application is aimed at increasing the added value and marketisation of
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activities, balancing the financial flows in the farmer-supplier and farmer-receiver
transactions. Actions are intended to create a ‘new’ image of the smallholder farmer,
more competitive, cooperative and aware of his position in the supply chain.
However, the successful implementation of the solutions will depend not only on the
size of the budget for this purpose, but above all on changes in the mentality of
farm owners.

Notes

1. SO—Standard Output, the average five-year production of the crop or animal expressed in
thousands of euro per one year in the region’s average production conditions.

2. Farms with an economic size of up to EUR 25,000 are treated as small in the Eurostat
methodology. There are 8.5 million such entities in the EU (European Commission, 2011;
Eurostat 2020).

3. Utylised agricultural area.
4. Annual work unit (AWU) is a unit of agricultural labour input, meaning full-

time equivalent.
5. Specialization in crop or livestock production means that at least 2/3 of a farm’s output

comes from a given production type (crops or animals).
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