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ABSTRACT ARTICLE HISTORY
The aim of this article is to compare the income of agricultural Received 13 September 2021
households with the income of other economically active house- ~ Accepted 23 March 2022

holds in Czechia and to determine the extent to which a
difference can be explained by the difference in household char-
acteristics. The research was carried out on the basis of the Czech
SILC survey (2005-2016). To determine the level of poverty of
agricultural households, we used the Foster— Greer-Thorbecke
poverty measures. To decompose the income gap, we used JEL CODES
Blinder-Oaxaca decomposition in the modification for longitudinal D10; Q12; R20
data. The incomes of agricultural workers are lower compared to

other sectors, and this difference was also reflected in the equal-

ised household incomes. Households differ in the poverty rate,

but do not differ in the depth of poverty. The income gap can be

explained by the difference in household characteristics of only

20%, with education and the type of occupation having the most

significant influence.

KEYWORDS
agriculture; household;
income; poverty;
decomposition

1. Introduction

Agricultural households support employment and generate income in the economy in
general in many ways. Through agricultural production, they contribute to local
demand for labour, support income and employment in companies in the food chain.
They also contribute to the wider economy through non-agricultural activities,
including on-farm diversification, non-agricultural work of household members and
household’s own consumption. The extent to which these activities benefit the micro-
region depends on demand and supply factors, including household spending pat-
terns, opportunities for local off-farm employment and the number and extent of
local shops. The contribution of agricultural households to local economies is likely
to vary between areas depending on the nature of the agricultural economy and the
structure of the local economy (Roberts et al., 2013).

The share of the labour force in agriculture fluctuates much more than in other
sectors, which is related to some peculiarities of the agricultural sector. In many
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countries, agricultural employment is mainly self-employed farmers who do not
report wages and profits separately and do not report the work of other members of
the household. This significantly affects differences in labour productivity depending
on the structure of the agricultural enterprise. According to a study by Konya et al.
(2020), this may mean that a farmer’s total income is lower than a farm employee’s
wage. In some cases, the total value added per person employed in agriculture is even
lower than the minimum wage.

Migration between rural and urban areas is an integral part of urbanisation and
economic development and results in the redistribution of human capital. In addition
to the positive effects on productivity and income growth, migration causes a brain
drain in rural regions, reduces production, increases the price of agricultural products
and increases income inequality in rural and urban areas (Wang & Fu, 2019). The
reduction of agricultural workers is causing an outflow of younger and more educated
employees in particular. In this context, the disparity of incomes of agricultural
households in comparison with other sectors of the national economy appears to be a
key aspect of this phenomenon.

Although EU agricultural policy places a strong emphasis on the economic benefits
of maintaining a strong agricultural sector, relatively little research focuses on agricul-
tural households, especially their benefits to local economies or their incomes (Roberts
et al., 2011). Especially due to the specific characteristics of the agricultural sector
(Gardner, 1992), one of the main objectives of agricultural policy concerns the distribu-
tion of farm incomes. Income from the farm is only part of the household income and
the relative importance of income outside the farm is growing over time. Thus, the
diversification of income sources of farmers and their households requires that all their
disposable income be monitored and analysed, not just agricultural income (Divila &
Doucha, 2005). Focusing on household income could yield different results in terms of
the scope and direction of the role of direct payments (Severini & Tantari, 2015).

Most farms in Europe are family businesses, defined as businesses where the family
- usually a household - owns, manages and supplies most of the labour, land and
capital (Wauters & de Mey, 2019). Czech agriculture differs in many respects from
other EU countries. The main differences are the larger average size of the farm, the
high degree of leased land, and the high representation of legal entities. According to
Czech Statistical Office data (CZSO, 2018a), large enterprises manage 66% of the total
area of agricultural land. The size of agricultural entities is also related to the largest
volume of labour force per enterprise and, conversely, the low share of labour force
per area of cultivated land.

The agricultural sector is closely related to the rural areas. In Czechia, 4.7% of
workers were employed in agriculture in 2001; while in the rural areas this share was
11.1% (Zdenék & Strelecek, 2012). Divila and Doucha (2005) compared the incomes
of agricultural and other households. According to family accounts statistics for 2003,
agricultural households lagged behind non-agricultural households in terms of monet-
ary income. This lag was particularly significant for agricultural households of self-
employed persons (27%) and 12% in households headed by employees.

Wages of workers in agriculture lag far behind the average. Table 1 shows the
shares of the average gross wage in agriculture to the average wage in the Czech
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Table 1. The share of the average gross monthly wage in agriculture to the Czech average.

Year ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 10 11 12 13 14 15 16
Share (%) 799 8 76 74 76 76 76 77 79 76 77 78 79 82 83 81 82
Rank (of 19) 18 17 18 18 17 17 17 17 17 17 16 17 16 15 15 16 16
Source: Czech Statistical Office, Wages — time series, https://www.czso.cz/csu/czso/pmz_ts.

Republic (based on the wage per full-time equivalent employee). Between 2000 and
2016, this share fluctuated between 74% and 83%. The next row shows the order of
the agriculture in descending order of CZ-NACE sections according to the average
wage. Agriculture is located in the 15th to 18th order of 19 sections.

The following research questions therefore arise from the above text to which we
would like to try to answer in this article.

1. The wage of agricultural workers is lower compared to other sectors of economic
activity. Will this difference have a significant effect on household income? Will
it also affect the poverty rate and poverty depth?

2. If there are differences in the incomes of agricultural households and other eco-
nomically active (i.e., non-agricultural) households, to what extent can this differ-
ence be explained by differences in personnel, household and job characteristics
such as education, experience, or occupation?

The rest of the article is organised as follows. The Section 2 specifies dataset, varia-
bles used, and poverty measures and method for the decomposition of differences in
income between agricultural households and other economically active households.
The next section presents the main results of the characteristics of agricultural house-
holds, their structure, distribution, localisation, development of their income, meas-
ures of poverty and decomposition of the income gap. The final section contains
conclusions.

2. Data and methods
2.1. Database and variables used

After accession to the EU, the Czech Statistical Office has been providing a statistical
survey called Living Conditions since 2005, in accordance with European legislation,
which is a national modification of the EU-SILC (Statistics on Income and Living
Conditions). In accordance with the Regulation of the European Parliament and the
Council of the European Union, it is also provided by other EU Member States
(Regulation, 2005). The purpose of the survey is to obtain representative data on the
income distribution of particular types of households, the at-risk-of-poverty rate of
various groups of people, data on the manner, quality and financial demands of hous-
ing, household equipment of long-term objects and working, material and health con-
ditions of adults living in households. The sample unit is an apartment. The selection
is done by random selection in two stages. The survey units are the households con-
sisting of persons jointly paying the costs of their needs, who usually live in the
selected dwelling. The questionnaire consists of several parts, the questions are asked
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both at the level of individuals and entire households. The survey is conceived as a
rotating panel - selected households are repeatedly visited at an annual interval for
fouryears, with approximately one quarter of them changing every vyear
(CZSO, 2021).

The SILC 2005 survey contains data current at the time of the investigation, i.e., in
May 2005, the income is for the whole year of 2004, etc. In this article, the labels rep-
resent the years of the SILC statistical survey. We used the following variables from
the SILC survey:

e Branch of activity of the head of household - used to identify agricultural house-
holds and other economically active households.

e The number of consumer units (CU) which represents the household size (the
head of the household has the weight of 1, children under 13 have the weight of
0.3 and other members 0.5 - the OECD-modified scale').

Number of household’s members.
Labour, social, other incomes — this breakdown is used to calculate the structure
of income by source.

e Number of inhabitants of the municipality (categorised) is used for the distribu-
tion of agricultural households in size groups of municipalities.

e Household’s net monetary income in CZK per year (NI). It includes gross income
from the work (both employment and business) of all household members, social
incomes and other income minus health and social insurance and income tax.
Equalised net income (ENI) of the household (i.e., converted to one consumption
unit) in CZK per year is determined using the relationship

ENI = NI/CU. (1)

o The coefficient (calibration weight) for the recalculation of results from the sample
to the whole population.

Other variables that are used to explain the gap in incomes between agricultural
and non-agricultural households are given in the section on Blinder-Oaxaca
decomposition.

2.2. Definition of an agricultural household

As Davis et al. (1997) points out, it is difficult to establish a common definition of
agricultural households across the EU According to Hill (1996), the definition of an
agricultural household can be based on:

the income composition of the entire household;

the basis of main source of income of household’s reference person (that is typic-
ally the head of household or the largest contributor to the family budget);

the basis of declared occupation of the reference person;

the basis of farming households (households that operate agricultural holdings).
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Similarly, the OECD Glossary of statistical terms defines an agricultural household
as ‘A household is considered to be an agricultural household when at least one
member of the household is operating a holding (farming household) or when the
household head, reference person or main income earner is economically active in
agriculture’.” Hill (2012, p. 224) specifies that the number of households where the
main income of the reference person comes from farming (i.e., a ‘narrow’ definition)
is substantially smaller than the number of households where there is some income
from farming (i.e., a ‘broad’ definition), and generally smaller than the number of
agricultural holdings according to the EU figures. In the long term, absolute numbers
of ‘narrow’ agricultural households have been decreasing. The classification of house-
holds based only on self-employed persons (such as in Marino et al.,, 2021 or Rocchi
et al, 2021) would be unsuitable in the case of the Czech Republic due to the low
representation of self-employed farmers and the high share of employees in agricul-
tural companies (more on the structure is given in the Section 3).

In this article we have adopted an approach where we consider a household to be
an agricultural household when its head declared occupation in agriculture or in
related branches of forestry or fishery.

2.3. Low incomes and poverty

Poverty research is based on the ability to define and measure poverty, but both the
definition and measurement of poverty are associated with a number of problems.
These are always certain concepts of poverty. The method of defining poverty then
determines who is poor and its extent in society (Mare§ & Rabusic, 1996). These con-
cepts are classified according to several criteria. In relative definition, low-income
households are usually considered to be those whose income is lower than the speci-
fied quantile of the income distribution or a certain share of the median or average
of income. In CZSO and EUROSTAT publications, the poverty line is 60% of the
median of equalised income, which will also be used in this article.

2.4. Poverty measures

To measure poverty, we used indicators from the Foster-Greer-Thorbecke (FGT)
group of poverty rates (Foster et al., 1984). The basic indicator is the poverty rate
(Wolff, 2009; Zelinsk}'r, 2014), which relates the number of households with income
below the monetary poverty line to the total number of households. In the case of
using calibration weights, the poverty rate (P,,,) corresponds to the relation:

ZVi\szwi
=

Do Wi

where y; is the equalised income of the i-th household, w; is the calibration weight of
the household and z is the poverty line. The poverty rate indicator measures the
extent of poverty, but does not say anything about its intensity. The poverty gap ratio
(also called income deficiency index) (Wolff, 2009) expresses the average relative

P()W = (2)
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distance of households with incomes below the poverty line to this threshold. The
poverty gap ratio including calibration weights (R,,) is calculated as:

1
R, = EVi\yKZW" ZVi|y,-<z z
where y; is the equalised income of the i-th household, w; is the calibration weight of
the household and z is the poverty line. Summation is only performed for households
under the poverty line. The poverty gap ratio takes values from 0 (in this case, poor
households have incomes at the poverty line) to 1 (all households in this group have
zero incomes).

2.5. Blinder-Oaxaca decomposition

The Blinder-Oaxaca decomposition is an often used methodology to study labour-
market outcomes by groups (sex, race, etc; Brzezinski, 2018; Laborda et al., 2019;
Zhang et al., 2020; Dang & Nguyen, 2021). It allows to decompose mean differences
in income based on linear regression models (Ben, 2008). Blinder-Oaxaca (Blinder,
1973; Oaxaca, 1973; but also known as Kitagawa-Blinder-Oaxaca) decomposition
divides the income differential between two groups into a part that is ‘explained’ by
group differences in explanatory variables (such as age, education, experience, prod-
uctivity, etc.), and a residual part that cannot be accounted for by such differences in
income determinants. This ‘unexplained’ part is often used as a measure for discrim-
ination, but it also subsumes the effects of group differences in unobserved predictors.
In addition, this unexplained component can be positive or negative (or more pre-
cisely explained and unexplained component can have different signs), which means
that discrimination can be positive or negative (Tarrega et al., 2010).

The basic principle of this decomposition is based on the following equations. For
example, assume two groups (A and B), the dependent variable (Y) is their income
(log income respectively), and as predictors (X) are human capital indicators. The
question is how much of the difference in means of dependent variable (R) is
accounted for by group differences in the predictors:

R = E(Y4)—E(Yp). (4)
Starting with linear models:
Yy = X, B, + & E(8) = 0, cov(Xg. &) = 0, g € {A, B}, (5)

the difference in means of dependent variable can be expressed as the difference in
the linear prediction at the group-specific means of the regressors:

R = E(Ya)~E(Ys) = E(Xa)" Bs—E(X5)" B- (6)

This equation can be rearranged into a decomposition of three’ parts to identify
the contribution of group differences in predictors to the difference in means of a
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dependent variable. The first component (E) amounts to the part of the difference
that is due to group differences in the predictors (so called endowments effect). The
second component (C) measures the contribution of differences in the coefficients.
And the third component (I) is an interaction term accounting for the fact that dif-
ferences in endowments and coefficients exist simultaneously between the two
groups.

R = [E(X4) — E(Xp)]" By + E(Xs)" (Ba — Bg) + [E(Xa) — E(Xp)) (B — Bp) . (D)

E C I

The analysis often involves not only the complete decomposition of the difference
into an explained and unexplained part, but also the detailed contribution of individ-
ual predictors or sets of these predictors (Ben, 2008).

When working with longitudinal data (which is our data sample), there are two
ways to decompose the difference between groups. The first method explores the con-
tribution of past changes or events to the levels of output differences between groups
A and B at the time t. The second method is to decompose the change in group dif-
ferences between the groups A and B between times s and ¢ (Kroger & Hartmann,
2021). In the case of level decomposition, essentially nothing changes on the original
Blinder-Oaxaca decomposition. If we have discrete time points (waves in the survey),
then the procedure is identical to the repeated cross-sectional approach. Several
approaches have been derived in the past for the analysis of change.

The method of decomposition of levels is used to answer the second research
question (i.e., whether a possible difference in the income of agricultural and other
economically active households can be explained by the difference in households’
characteristics). Then the decomposition formula must take empirical group differen-
ces in time-constant individual error terms into account.

Yo = XgT’tﬂg,t + Ug + &g 1, E(sg,t) =0, cov(Xg, 1 841) =0, g € {A, B} (8)

Taking the time-constant error-terms into account adds the differences in the
expectation of u, as a fourth component U to the decomposition. This component
comprises differences between groups in the time-constant error terms and is not
time-dependent (Kroger & Hartmann, 2021):

Re = [E(Xa,e) = E(X5,0)]" i, + E(X5.t)" (Baye — Boe) +
E; Ct

+ [E(Xa,t) — E(Xg,0))" (Ba,e — By.i) + E(ua)—E(us) 9)

I U

In line with previous studies that have analysed the gap in income, the dependent
variable in this analysis is the logarithm of the equalised annual income. The logarith-
mic transformation is used here to eliminate high skewness in household income
data. Furthermore, for the purpose of estimating the parameters of the regression



ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA @ 7073

model, the first and last percentiles according to the ENI were cut out each year from
the data sample. This removed the extreme values that occur in income distributions
(especially on the right tail).

The choice of explanatory variables is given by economic theory and empirical
context and is based on the model of human capital. Several are based on the charac-
teristics of the head of the household, several describe the household as a whole. The
variables used to model a household income level are the level of education (at
household level - basic/secondary/high); type of employment (based on the occupa-
tional group of the head of household, here aggregated into groups: soldiers/higher
professionals/lower professionals/administrative staff/skilled workers/auxiliary and
unskilled workers); sex of the head of the household, age of the head of the house-
hold expressing work experience (categorised into groups up to 29years,
30 — 39 years, 40 — 49 years, 50 — 59, 60 and more years); household size (number of
household members and number of dependent children). The independent trend of
income dynamics is expressed by the variable year, which enters the model as a factor
variable. The breakdown of income differences is performed between a group of agri-
cultural households and a group of other active (i.e., non-agricultural) households.
Therefore, the industry variable is also included in the model, which, due to decom-
position, further interacts with all explanatory variables except time.

3. Results and discussion

3.1. Basic characteristics of agricultural households, their structure, distribution
and localisation

In the Czech Republic, the share of agricultural households in economically active
households was 5.10% in 2005; it decreased to only 3.82% in 2016. If we look only at
rural municipalities (a rural municipality is considered to be a municipality with a
population of up to 2000), the share of agricultural households in them is signifi-
cantly higher. Even in the case of rural municipalities, a decrease is evident, from
13.60% in the 2005 survey to 9.48% in 2016).

According to the Czech Statistical Office,* since 1993, the total number of workers
in agriculture has been steadily declining. Causes and impacts are discussed by, e.g.,
Bezemer (2004) and Spésna et al. (2009). The Green Report 2018 states that after
2015, employment in agriculture is stable and the number of workers is
not changing.

However, the geriatrisation of the agricultural workforce is a threat to the future.
An insufficient influx of young workers into this sector may lead to a situation where
it will be difficult to achieve sufficient labour reproduction in agriculture after the
retirement of strong cohorts (Spésna et al., 2009). The lack of young, highly qualified
workers in agriculture is not caused by insufficient capacities of agricultural univer-
sities or insufficient interest in studying. The problem is that the increased interest in
studying at agricultural universities does not lead to an increase in the interest of
graduates in employment in agriculture. Only a small part of university graduates
shows an interest in working in agricultural production because agriculture appears
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unattractive to them and they often prefer other sectors than those they have studied
(Simpachové Pechrovd & Simpach, 2018).

The ageing of the agricultural population is a global problem (Bryant & Gray,
2005; Rigg et al., 2020; Subova et al., 2021), so policymakers seek to motivate young
people to take part in agricultural activities (Balezentis et al., 2020). Nevertheless,
Zagata et al. (2015) concluded that the Czech Republic is one of the countries that
are not yet significantly affected by the problem of an ageing farmers’ population.

In addition to the demographic structure of the population and the number of
graduates in a given sector, the future influx of young workers into a given sector is
significantly affected by the attractiveness of the sector, which results, for example,
from wage conditions or the prestige of the sector.

A closer look at the distribution of agricultural households shows that in 2016,
5.4% lived in municipalities with less than 199 inhabitants, 17.2% in municipalities
with 200-499 inhabitants, 20.3% in municipalities with 500-999 inhabitants and
20.7% in municipalities with 1000-1999 inhabitants. This means that almost 2/3 of
agricultural households live in rural municipalities and 1/3 in non-rural (13.5% in
municipalities with 2000-4999 inhabitants, 8.5% in municipalities with 5000-9999
inhabitants, 8.4% in municipalities with 10,000-49,999 inhabitants, 2.9% in munici-
palities with 50,000-99,999 inhabitants, the rest (3.2%) in municipalities with more
than 100,000 inhabitants). It should be noted that there are municipalities in the
Czech Republic that have more than 2,000 inhabitants and still their nature is rural.
As stated by Petr (2013), this is typical, e.g., for some areas of the South
Moravian Region.

From the point of view of regions (NUTS3), differences can be seen in the share
of agricultural households (to economically active households). The lowest value is
shown by the capital (0.46% is the average of 2005 to 2016), up to the Plzensky
region (8.12%) and the Vysocina region (9.46%), other regions are in Figure 1. If we
apply a simple trend analysis to regional data, we find that only the Vysocina region
(an increase of 0.09% point per year) and the Pardubice region (40.01% point per
year) show a positive trend.

Figure 1. Share of agricultural households in economically active households in NUTS3 regions
(average 2005-2016, in %).
Source: Calculations on SILC data.
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Agricultural households are characterised by their larger size, which averages 3.15
people. For other economically active households it is 2.85 persons. The difference in
the number of economically active members is not so significant (1.82 in agriculture
compared to 1.66). A similar tendency is mentioned by Drlik (2008) when classifying
households into rural and non-rural.

If we divide agricultural households into households where the head of household
is: (1) an employee; and (2) self-employed, we will notice a significant shift in the
structure. The trends are as follows. A slight decrease in the total number of agricul-
tural households, a slight increase in self-employed households and a sharp decrease
in employees’ households. The result is a shift from the initial structure of 80.9% of
employees and 19.1% of self-employed in 2005 to 68.2% of employees and 31.8% of
self-employed in 2016.

Dvoulety (2020) states the motivation/causes for becoming a self-employed person.
Although he does not provide a breakdown by sector of economic activity, we con-
sider ‘to continue the family business’ to be a common motivation in agriculture.

In terms of the type of activity performed, skilled workers (i.e., skilled workmen,
repairers, machine operators, drivers, etc.) clearly predominate with a share of 72.5%
(this is the average for all years). Professional and technical workers (i.e., lower pro-
fessionals) represent a share of 13.8%, 6.9% are unskilled workers, 5.1% are managers
(higher professionals) and only 1.5% are lower administrative workers. The rest up to
100% (i.e., 0.2%) are members of the army (there is a state enterprise of Vojenské
lesy a statky, s.p. [Military forests and farms]).

3.2. Household incomes

In agricultural households, the share of labour income is lower than in other eco-
nomically active households (86.6% vs 89.4% on average 2005-2016). This is offset by
a higher share of social income (11.1% vs 8.2%, the rest up to 100% being other
income). The share of labour income in agricultural households increased over time,
the average increase was 0.39% point of a year, and share of social income decreases
with an average annual pace of 0.42% point. A higher share of social incomes in agri-
cultural households was already reported by Divila and Doucha (2005) on the basis
of family accounts statistics 2002.

The basic characteristics of net annual equalised household income are given in
Table 2 (based on nominal income). In all years, the ENI of agricultural households
lags behind the income of other economically active households. The average annual
increase in income is higher in non-agricultural households (CZK 7451) compared to
CZK 6734 in agricultural households. The difference in income is between 13 and 27
thousand CZK, the share of income is shown in the last column and fluctuates
around 90%. The results of Drlik (2008) also document a share of 87% to the detri-
ment of the rural population. The Kolmogorov-Smirnov test rejects the hypothesis of
equality of the distribution of net equalised income between agricultural and non-
agricultural households in all years. Marino et al. (2021) state that the incomes of
agricultural households do not differ significantly from those of non-agricultural
households in the case of the original EU Member States, but that significant progress
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Table 2. Net equalised income (in CZK).

Agricultural households Other active households

Year Lower quartile ~ Median  Upper quartile Lower quartile Median Upper quartile Share of medians [%]

2005 112806 138733%** 176073 121611 157500 208257 88.1
2006 122362 152918*** 182231 128666 166000 216055 92.1
2007 135458 165681%+* 202744 140337 180776 235986 91.7
2008 145288 177089** 218136 153014 193600 248800 91.5
2009 155529 192556** 242301 166667 210112 268360 91.6
2010 155436 199318* 256457 168680 213807 278429 93.2
201 159629 199184** 266633 169688 219891 283530 90.6
2012 152859 201204** 259528 173065 221271 284000 90.9
2013 153703 1961427%+* 239615 176097 223754 289464 87.7
2014 155709 204004** 248285 180904 228033 296525 89.5
2015 155325 210478%** 272510 185347 235021 305015 89.6
2016 176917 231331* 288537 194001 247377 321410 93.5

Source: Calculations on SILC data; Note: Two sample Kolmogorov-Smirnov test p-level < 0.05 *; < 0.01 **; < 0.001
***: Share of medians is median of agricultural households to median of other active households.

is still to be made in the new Member States. The comparison of incomes in Table 2
therefore shows that the lagging of wages in agriculture behind the average wage is
also passed on to household incomes. However, the gap is lower than for wages, so
there is partial compensation from the income of other household members or pos-
sibly social income. A higher number of members in agricultural households (as men-
tioned above) has a negative effect on difference in equalised income.

3.3. Poverty of agricultural households

Research and social policy use a wide range of definitions of poverty. The choice of a
specific definition of poverty has fundamental implications for social policy. This art-
icle uses a relatively objective approach based on the monitoring of equalised house-
hold income. The threshold for the calculation of FGT measures is 60% of the
median of equalised household income (this is the median of all households, i.e.,
including economically inactive households not monitored in this article).

The share of agricultural households with income below the poverty line oscillates
in the years under review (this instability results from the low proportion of agricul-
tural households in the sample), so the average for 2005-2016 is added. The average
poverty rate of agricultural household reached 6.3% (Table 3). In contrast, the poverty
rate in non-agricultural households is lower (3.7%). The average poverty gap ratio is
the same in both groups, 17%. This means that the income of households below the
poverty line is 17% lower than the poverty line.

3.4. Econometric model of household income

The results of the regression model coefficient estimation are shown in Table 4. The
signs of regression coefficients are intuitive in all cases and are in line with theory
and previous empirical research.

Industry is an alternative variable that represents the economic activity of the head
of the household (agriculture x other industries). According to this variable, the
decomposition of the difference between the groups is performed in the next step.
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Table 3. FGT measures of poverty.

Agricultural households Other active households
Year Poverty rate Poverty gap ratio Poverty rate Poverty gap ratio
2005 0.0904 0.1466 0.0428 0.1732
2006 0.0266 0.2438 0.0410 0.1387
2007 0.0338 0.1849 0.0368 0.1863
2008 0.0530 0.0978 0.0332 0.1583
2009 0.0529 0.2158 0.0307 0.1926
2010 0.0748 0.1415 0.0358 0.2081
2011 0.0463 0.1317 0.0446 0.1683
2012 0.0667 0.2603 0.0411 0.1822
2013 0.0917 0.1760 0.0342 0.1713
2014 0.1052 0.1041 0.0334 0.1766
2015 0.0748 0.2113 0.0368 0.1722
2016 0.0429 0.1583 0.0370 0.1803
Average 0.0633 0.1727 0.0373 0.1757

Source: Calculations on SILC data.

The industry variable further interacts with all explanatory variables except Year, the
interaction coefficients are not reported in the table. The reference category is agricul-
ture, the coefficient for non-agricultural households is 0.158. This means that for
identical households (which therefore differ only in the branch of activity of the head
of household and other parameters - number of members, education, etc. - would be
the same) the average equalised income for non-agricultural households is exp
(0.158) = 1.171 times higher.

The number of household members and the number of dependent children enter
the model as factor variables. From the estimated regression parameters, it is clear
that the size of the household is directly related to the net equalised income, while
the number of dependent children is indirectly related.

The reference category for the household education variable is low education level,
which means that both partners have a basic education or are without education. In
the secondary category, at least one of the partners has a secondary school qualifica-
tion and in the higher category, at least one of the partners has a university degree.
Log equalised income is higher by 0.201 in the case of secondary education and by
0.347 in the case of higher education (compared to basic education).

The type of household head activity affects the net equalised income as one would
expect. The soldiers are the reference group, the type of activity has a positive effect
on higher professionals, and on other groups it has a negative effect. However, the
values of the coefficients are not significant at the significance level of 0.05. The age
of the head of the household approximates work experience and the positive and
increasing value of the coefficient with the age group agrees with the assumption of a
direct dependence of experience and income.

The reference category for the sex of the household head is male, ie., that log
equalised income of household led by a female is 0.106 lower. This may not be the
result of income discrimination but is based on how the head of household is identi-
fied. In complete families, the head is always the male, regardless of his economic
activity. For single-parent families and non-family households, the first aspect for
determining the head of household is economic activity and the second is the income
of individual household members (CZSO, 2021). In single-parent families, the share
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Table 4. Coefficients of regression model.

Variable Coefficient Std. error p-level
Intercept 11.757 0.123 0.000
Industry (non-agriculture; reference = agriculture) 0.158 0.125 0.205
Household members (reference = 1)
2 0.094 0.024 0.000
3 0.187 0.026 0.000
4 0.244 0.030 0.000
5 0.289 0.039 0.000
6 0.264 0.060 0.000
7 0.389 0.082 0.000
8 0.815 0.131 0.000
9 1.034 0.185 0.000
10 0.897 0.170 0.000
1 —0.006 0.234 0.981
12 0.978 0.270 0.000
Children (reference = 0)
1 -0.217 0.019 0.000
2 —0.372 0.027 0.000
3 —0.484 0.041 0.000
4 —0.365 0.078 0.000
5 —0.761 0.174 0.000
6 —1.038 0.125 0.000
7 —0.843 0.161 0.000
8 —1.270 0.238 0.000
Education (reference = basic)
secondary 0.201 0.033 0.000
high 0.347 0.039 0.000
Type of activity (reference = soldiers)
higher professionals 0.076 0.122 0.532
lower professionals —0.058 0.119 0.623
administrative workers —0.125 0.126 0.322
skilled workers —0.185 0.117 0.113
non-skilled workers —0.229 0.119 0.054
Sex (female; reference = male) —0.106 0.026 0.000
Age (reference = up to 29 years)
30 to 39 years 0.053 0.030 0.073
40 to 49years 0.054 0.029 0.060
50 to 59 years 0.083 0.028 0.003
0 and more years 0.106 0.032 0.001
Year (reference = 2005)
2006 0.053 0.005 0.000
2007 0.133 0.005 0.000
2008 0.210 0.005 0.000
2009 0.291 0.005 0.000
2010 0.304 0.005 0.000
2011 0.320 0.006 0.000
2012 0.341 0.006 0.000
2013 0.365 0.006 0.000
2014 0.378 0.006 0.000
2015 0.401 0.007 0.000
2016 0.447 0.007 0.000

Source: Calculations on SILC data; Note: overall R2 = 0.41; p =0.65 (fraction of variance due to uy).

of earning persons is lower, and thus the equalised income is lower. The variable
Year is used in the model as a factor variable and expresses an independent trend.
We conducted a counterfactual technique, the Blinder-Oaxaca decomposition,
in an attempt to quantify how much of the difference in household income
between agricultural and non-agricultural household could be ‘explained’ by dif-
ferences in household characteristics. Table 5 reports the decomposition of the
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Table 5. Decomposition of income gap.

'05 ‘06 ‘07 ‘08 ‘09 10 11 12 13 14 ‘15 16
Difference 0.114 0061 008 0087 0072 0061 0071 008 0152 0109 0127 0075
Endowments (%) 45 —43 -108 —44 50 176 549 385 363 309 374 345
Coefficients (%) 580 829 797 760 1166 1262 1040 813 524 686 603 942
Interaction (%) —13.6 —243 —144 -163 -289 -274 -228 -195 —145 -169 -165 —159
Random 51.0 457 454 447 73 -164 -361 —04 258 174 188 —128

effects (%)

Source: Calculations on SILC data.

household type difference into the endowments, coefficients, interaction and ran-
dom effect components.

The Difference row represents the difference in the average log of ENI between
agricultural and non-agricultural households. The following row shows the effect of
the individual components in percent. The part of the income gap that can be
explained by differences in household characteristics is shown in the row
Endowments. The endowments effect initially showed low values, in the second half
of the observed period they stabilised around 35%. On average for all years, this effect
was 20%. A closer look at the decomposition of the income gap in terms of differen-
ces in endowments shows that the share of households with a university degree has
the most significant impact (it is lower for agricultural households) and explains
22-40% of the difference in individual years, and the share of skilled workers is
higher for agricultural households and explains 30-52% of the difference in house-
hold income. In the opposite direction (i.e., the factor that reduced the income gap)
was the gender of the head of the household, namely —12 to —26% in individual
years. This effect is due to the lower proportion of households headed by women
among agricultural households. Other factors have very limited power in explaining
the income gap.

The share of the influence of coefficients, which is usually associated with discrim-
ination, is positive in all years and ranges from 52% to 126%, on average the share of
this influence is 83%. It is noticeable that the share of coefficient component is much
larger than the share of endowment component in each year.

The proportion of the random effect should be low (more precisely close to zero)
in a well-designed model. We can notice that, apart from the first four years, its share
is really low. In the first years, the share of the random effect is around 50%, and it
can therefore be assumed that household income in these years was a function of
other variables not included in the model. The average proportion of random effects
is 16%.

4, Conclusion

Although the importance of the agricultural sector in terms of GDP share and
employment is rather marginal, it is largely a strategic sector in terms of food self-
sufficiency, environmental functions and strong links to rural development. This is
also the reason for the considerable and long-term financial support of European and
national policies. Despite the fact that the size of the agricultural population is gener-
ally small, developed countries are focused on ensuring well-being and opportunities
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for agricultural workers and on preventing rural areas from becoming depopulated.
The aim of this article was to analyse the income of agricultural households in the
Czech Republic, compare them with the income of other economically active house-
holds and try to explain any differences. The results should contribute to the assess-
ment of the sustainability of agriculture, provide relevant evidence for policymakers
and thus contribute to the development of knowledge on rural development trends
and priorities.

During the observed period (i.e., 2005-2016) there was a slight decrease in the
number and share of agricultural households. Since 2005, the share has decreased
from 5.10% to 3.82% in 2016. If we take into account only rural municipalities, the
share of agricultural households is significantly higher, but even in this case there is a
noticeable decrease, from 13.60% to 9.48%.

Significant are the changes in the structure of agricultural households, which can
be explained mainly by the reduction in the number of employees. According to
CZSO (2018b), paid labour fell and unpaid labour increased by 19%. The slight
growth of self-employed households and the sharp decline in households of employ-
ees caused a shift in the structure from the initial structure of 80.9% of employees
and 19.1% of self-employed in 2005 to 68.2% of employees and 31.8% of self-
employed in 2016.

In addition to the decline in the agricultural workforce, the ageing of the agricul-
tural workforce is a significant permanent trend and a threat to the future. According
to CZSO (2018b) data, the agricultural labour force decreased in all age groups except
for workers over the age of 65 (an increase of 105% in the observed period). An
insufficient influx of young workers into the sector may lead to a situation where it
will be difficult to achieve sufficient labour reproduction in agriculture after the
retirement of strong cohorts.

In agricultural households, the share of labour income is lower than in other eco-
nomically active households (on average 86.6% vs 89.4%). This is offset by a higher
share of social income (11.1% vs 8.2%). In all years, the ENI of agricultural house-
holds lags behind the income of other economically active households. The average
annual income increase is higher in non-agricultural households. The share of the
median income of agricultural households to non-agricultural ones fluctuates around
90%. Regarding the first research question, the lagging of wages in agriculture behind
the average wage is thus also passed on to household income. However, the gap is
lower than for wages, which means partial compensation from the income of other
household members or possibly social income. At the same time, the equalised
income of agricultural households is negatively affected by a higher number of mem-
bers of agricultural households.

The share of agricultural households earning income below the poverty line is 6.3%
on average, while the poverty rate is lower in non-agricultural households (3.7%).
Household income below the poverty line is 17% lower than the poverty line in both
groups. However, the poverty profile may be different. Rural poverty is mainly related
to access to the labour market, education, health care and other social services.

The last part of the article dealt with the second research question. Thus, it dealt
with the influence of household characteristics on the difference in incomes of
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agricultural and non-agricultural households. The influence of household characteris-
tics initially showed low values, in the second half of the observed period it stabilised
at around 35% (on average, the influence of this factor is 20%). The factor increasing
the income gap is education, as the share of agricultural households with a university
degree is lower than in other economically active households, and a higher share of
employed in manual occupations. The gender of the head of the household had the
opposite effect, which is due to the lower proportion of female households among
agricultural households.

Notes

1. http://www.oecd.org/els/soc/ OECD-Note-EquivalenceScales.pdf
https://stats.oecd.org/glossary/detail.asp?ID=73

3. An alternative decomposition is the twofold decomposition, which decomposes the
difference into the effect of the difference in the predictors and the unexplained part.

4. https://vdb.czso.cz/vdbvo2/faces/index.jsf?page=statistiky&katalog=30853

5.  http://eagri.cz/public/web/file/648258/Zelena_zprava_2018.pdf

Acknowledgements

The authors thank Justin C Schaefer for English proofreading.

Disclosure statement

The authors have declared that no competing interests exist.

Funding

This article was supported by the institutionally funded research at the University of South
Bohemia, Faculty of Economics, Department of Accounting and Finances (RVO160).

ORCID

Radek Zdenék () http://orcid.org/0000-0001-6945-6485
Jana Lososova () http://orcid.org/0000-0001-9610-1436
Jaroslav Svoboda () http://orcid.org/0000-0003-3831-7962

References

Balezentis, T., Ribasauskiene, E., Morkunas, M., Volkov, A., Streimikiene, D., & Toma, P.
(2020). Young farmers’ support under the common agricultural policy and sustainability of
rural regions: Evidence from Lithuania. Land Use Policy, 94, 104542. https://doi.org/10.1016/
j.landusepol.2020.104542

Ben, J. (2008). The Blinder-Oaxaca decomposition for linear regression models. The Stata
Journal, 8(4), 453-479. https://doi.org/10.1177/1536867X0800800401

Bezemer, D. J. (2004). Risk and agricultural de-collectivisation, with evidence from the Czech
Republic. Economic Systems, 28(1), 13-33. https://doi.org/10.1016/j.ecosys.2003.11.003

Blinder, A. S. (1973). Wage discrimination: Reduced form and structural estimates. The
Journal of Human Resources, 8(4), 436-455. https://doi.org/10.2307/144855


http://www.oecd.org/els/soc/OECD-Note-EquivalenceScales.pdf
https://stats.oecd.org/glossary/detail.asp?ID=73
https://vdb.czso.cz/vdbvo2/faces/index.jsf?page=statistiky&katalog=30853
http://eagri.cz/public/web/file/648258/Zelena_zprava_2018.pdf
https://doi.org/10.1016/j.landusepol.2020.104542
https://doi.org/10.1016/j.landusepol.2020.104542
https://doi.org/10.1177/1536867X0800800401
https://doi.org/10.1016/j.ecosys.2003.11.003
https://doi.org/10.2307/144855

7082 (&) R.ZDENEK ET AL.

Bryant, J., & Gray, R. (2005). Rural population ageing and farm structure in. FAO.

Brzezinski, M. (2018). Income inequality and the Great Recession in Central and Eastern
Europe. Economic Systems, 42(2), 219-247. https://doi.org/10.1016/j.ecosys.2017.07.003

CZSO. (2018a). Farm Structure Survey — analytical evaluation - 2016. Retrieved January 20,
2021, from https://www.czso.cz/csu/czso/farm-structure-survey-analytical-evaluation-2016

CZSO. (2018b). Ceské zemédélstvi ocima statistiky — 1918-2017. Retrieved from April 22,
2021, from https://www.czso.cz/csu/czso/ceske-zemedelstvi-ocima-statistiky-1918-2017

CZSO. (2021). Living Conditions (EU-SILC) - Methodology. Retrieved March 6, 2021, from
https://www.czso.cz/csu/czso/living-conditions-eu-silc-methodology

Dang, H. A. H., & Nguyen, C. V. (2021). Gender inequality during the COVID-19 pandemic:
Income, expenditure, savings, and job loss. World Development, 140, 105296. https://doi.org/
10.1016/j.worlddev.2020.105296

Davis, J., Mack, N., & Kirke, A. (1997). New perspectives on farm household incomes. Journal
of Rural Studies, 13(1), 57-64. https://doi.org/10.1016/S0743-0167(96)00047-2

Divila, E., & Doucha, T. (2005). Typologie a piijmové postaveni zemédélskych domdcnosti v
Ceské republice [Typology and income status of agricultural households in the Czech
Republic]. Politicka Ekonomie, 53(4), 495-511. https://doi.org/10.18267/j.polek.519

Drlik, J. (2008). Situace na agrarnim trhu - PFijmova tiroven v zemedeélstvi [Situation on the
agricultural market — Income level in agriculture]. UZEL

Dvoulety, O. (2020). Classifying self-employed persons using segmentation criteria available in
the Labour Force Survey (LFS) data. Journal of Business Venturing Insights, 14, e00199.
https://doi.org/10.1016/j.jbvi.2020.e00199

Foster, J., Greer, J., & Thorbecke, E. (1984). A class of decomposable poverty measures.
Econometrica, 52(3), 761-766. https://doi.org/10.2307/1913475

Gardner, B. L. (1992). Changing economic perspectives on the farm problem. Journal of
Economic Literature, 30(1), 62-101.

Hill, B. (1996). Eurostat’s statistics on the total income of agricultural households (TTIAH sta-
tistics): Principal methodological issues. In B. Hill (Ed). Income statistics for the agricultural
household sector (pp. 44-57). Office for Official Publications of the European Communities.

Hill, B. (2012). Incomes of agricultural households. In B. Hill (Eds.), Farm incomes, wealth
and agricultural policy: Filling the CAP’s core information gap (4th ed., pp. 142-226). CABL

Kénya, L., Krekd, J., & Oblath, G. (2020). Labor shares in the old and new EU member states-
Sectoral effects and the role of relative prices. Economic Modelling, 90, 254-272. https://doi.
0rg/10.1016/j.econmod.2020.05.010

Kroger, H., & Hartmann, J. (2021). Extending the Kitagawa-Oaxaca-blinder decomposition
approach to panel data. The Stata Journal: Promoting Communications on Statistics and
Stata, 21(2), 360-410. https://doi.org/10.1177/1536867X211025800

Laborda, L., Elosia, M. R,, & Gémez-Veiga, I. (2019). Ethnicity and intelligence in children
exposed to poverty environments: An analysis using the Oaxaca-Blinder decomposition.
Intelligence, 72, 49-58. https://doi.org/10.1016/j.intell.2018.11.008

Mares, P., & Rabusic, L. (1996). K méfeni subjektivni chudoby v ceské spolecnosti [Subjective
Perception of Poverty in the Czech Republic]. Sociologickj Casopis, 32(3), 297-315. https://
doi.org/10.13060/00380288.1996.32.3.05

Marino, M., Rocchi, B., & Severini, S. (2021). Conditional income disparity between farm and
non-farm households in the European Union: A longitudinal analysis. Journal of
Agricultural Economics, 72(2), 589-606. https://doi.org/10.1111/1477-9552.12420

Oaxaca, R. (1973). Male-female wage differentials in urban labor markets. International
Economic Review, 14(3), 693-709. https://doi.org/10.2307/2525981

Petr, O. (2013). Demographic development in rural areas of the South Moravian region. In:
XVI. mezinarodni kolokvium o regiondlnich védach Valtice 19-21. 6. 2013.

Regulation (EC) No 1553/2005 of The European Parliament and of The Council of 7
September 2005 amending Regulation (EC) No 1177/2003 concerning Community statistics
on income and living conditions (EU-SILC).


https://doi.org/10.1016/j.ecosys.2017.07.003
https://www.czso.cz/csu/czso/farm-structure-survey-analytical-evaluation-2016
https://www.czso.cz/csu/czso/ceske-zemedelstvi-ocima-statistiky-1918-2017
https://www.czso.cz/csu/czso/living-conditions-eu-silc-methodology
https://doi.org/10.1016/j.worlddev.2020.105296
https://doi.org/10.1016/j.worlddev.2020.105296
https://doi.org/10.1016/S0743-0167(96)00047-2
https://doi.org/10.18267/j.polek.519
https://doi.org/10.1016/j.jbvi.2020.e00199
https://doi.org/10.2307/1913475
https://doi.org/10.1016/j.econmod.2020.05.010
https://doi.org/10.1016/j.econmod.2020.05.010
https://doi.org/10.1177/1536867X211025800
https://doi.org/10.1016/j.intell.2018.11.008
https://doi.org/10.13060/00380288.1996.32.3.05
https://doi.org/10.13060/00380288.1996.32.3.05
https://doi.org/10.1111/1477-9552.12420
https://doi.org/10.2307/2525981

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA . 7083

Rigg, J., Phongsiri, M., Promphakping, B., Salamanca, A., & Sripun, M. (2020). Who will tend
the farm? Interrogating the ageing Asian farmer. The Journal of Peasant Studies, 47(2),
306-325. https://doi.org/10.1080/03066150.2019.1572605

Roberts, D., Majewski, E., & Sulewski, P. (2011). Measuring the local economic integration of
farm households: Findings from two case study areas [Paper presentation]. 122th EAAE
Seminar ‘Evidence-Based Agricultural and Rural Policy Making: Methodological and
Empirical Challenges of Policy Evaluation”, Ancona, February 17-18, 2011.

Roberts, D., Majewski, E., & Sulewski, P. (2013). Farm household interactions with local
economies: A comparison of two EU case study areas. Land Use Policy, 31, 156-165. https://
doi.org/10.1016/j.landusepol.2011.09.012

Rocchi, B., Marino, M., & Severini, S. (2021). Does an income gap between farm and nonfarm
households still exist? The case of the European Union. Applied Economic Perspectives and
Policy, 43(4), 1672-1697. https://doi.org/10.1002/aepp.13116

Severini, S., & Tantari, A. (2015). The distributional impact of agricultural policy tools on
Italian farm household incomes. Journal of Policy Modeling, 37(1), 124-135. https://doi.org/
10.1016/j.jpolmod.2015.01.004

Simpachova Pechrovd M., & Simpach, O. (2018). Ageing of farmers in the Czech Republic and
the support from the EU funds. Ekonomicka Revue — Central European Review of Economic
Issues, 21, 13-20. https://doi.org/10.7327/cerei.2018.03.02

Spésnd, D., Pospéch, P., Nohel, F., Drlik, J., & Delin, M. (2009). Aging of the agricultural
workforce in relation to the agricultural labour market. Agricultural Economics (Zemeédeélska
Ekonomika), 55(9), 424-435. https://doi.org/10.17221/20/2009-AGRICECON

Subovd, N., Mura, L., & Buleca, J. (2021). Determinants of household financial vulnerability:
Evidence from selected EU countries. E&*M Economics and Management, 24(3), 186-207.
https://doi.org/10.15240/tul/001/2021-3-011

Tarrega, A., Bayarri, S., Carbonell, I., & Izquierdo, L. (2010). Blinder-Oaxaca decomposition
applied to sensory and preference data. Food Quality and Preference, 21(6), 662-665. https://
doi.org/10.1016/j.foodqual.2010.03.014

Wang, S. X, & Fu, Y. B. (2019). Labor mobility barriers and rural-urban migration in transi-
tional China. China Economic Review, 53, 211-224. https://doi.org/10.1016/j.chieco.2018.09.006

Wauters, E., & de Mey, Y. (2019). Farm-household financial interactions: A case-study from
Flanders, Belgium. Agricultural Systems, 174, 63-72. https://doi.org/10.1016/j.agsy.2019.04.012

Wolff, E. N. (2009). Poverty and Income Distribution (2nd ed.). Wiley.

Zagata, L., Hidkov4, S., & Mikovcova, M. (2015). Basic Outline of the Problem of the "Ageing
Population of Farmers" in the Czech Republic. Agris on-Line Papers in Economics and
Informatics, 7(1), 89-96. https://doi.org/10.7160/a0l.2015.070110

Zdenék, R., & Strelecek, F. (2012). Income gap between rural and non-rural households-case
of the Czech Republic. Society and Economy, 34(3), 469-488. https://doi.org/10.1556/SocEc.
2012.0003

Zelinsky, T. (2014). Chudoba a deprivacia na Slovensku. Metodologické aspekty a empiria.
Equilibria.

Zhang, H., Shi, X, Wang, K., Xue, J., Song, L, & Sun, Y. (2020). Intertemporal lifestyle
changes and carbon emissions: Evidence from a China household survey. Energy Economics,
86, 104655. https://doi.org/10.1016/j.eneco.2019.104655


https://doi.org/10.1080/03066150.2019.1572605
https://doi.org/10.1016/j.landusepol.2011.09.012
https://doi.org/10.1016/j.landusepol.2011.09.012
https://doi.org/10.1002/aepp.13116
https://doi.org/10.1016/j.jpolmod.2015.01.004
https://doi.org/10.1016/j.jpolmod.2015.01.004
https://doi.org/10.7327/cerei.2018.03.02
https://doi.org/10.17221/20/2009-AGRICECON
https://doi.org/10.15240/tul/001/2021-3-011
https://doi.org/10.1016/j.foodqual.2010.03.014
https://doi.org/10.1016/j.foodqual.2010.03.014
https://doi.org/10.1016/j.chieco.2018.09.006
https://doi.org/10.1016/j.agsy.2019.04.012
https://doi.org/10.7160/aol.2015.070110
https://doi.org/10.1556/SocEc.2012.0003
https://doi.org/10.1556/SocEc.2012.0003
https://doi.org/10.1016/j.eneco.2019.104655

	Abstract
	Introduction
	Data and methods
	Database and variables used
	Definition of an agricultural household
	Low incomes and poverty
	Poverty measures
	Blinder–Oaxaca decomposition

	Results and discussion
	Basic characteristics of agricultural households, their structure, distribution and localisation
	Household incomes
	Poverty of agricultural households
	Econometric model of household income

	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	Orcid
	References


