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Abstract 

Government interventions in the agricultural sector have been historically justified by the existence of an 

income disparity between farmers and non-farmers. However, recent studies have found that such disparity is 

disappearing over time, particularly in the United States. This work offers the first longitudinal systematic 

assessment on the average income disparity between farm and non-farm units in the European Union, 

differentiating for Old and New Member States. Using the EU-SILC dataset, both broad (having some farm 

income) and narrow (living mainly on agriculture) farm households are compared with a general sample of 

non-farm households and a more restricted sample of self-employed non-farm households. To control for 

household observable characteristics and time-constant unobserved factors, we use a fixed effects regression. 

Results suggest that the farm/non-farm income disparity has disappeared in the European Union unless we 

compare narrow farm households with all non-farm households: in this case, the former are more likely to be 

better-off than the latter. A limited income disparity is found only in the case of New Member States for 

broad farm households only. Results are used to draw policy considerations regarding the role of CAP in 

supporting farm income. 

 

Keywords: Agricultural Households, Income, EU-SILC, European Union, Common Agricultural Policy. 

JEL Classification codes: D31, I31, Q12, Q18 

 

This is an UNCORRECTED DRAFT of the paper : 

Marino M., Rocchi B., Severini S.. Conditional income disparity between farm and non-farm 

households in the European Union: A longitudinal analysis. Journal of Agricultural Economics 

(JAGE). Accepted for publication on Dec. 18th, 2020. 
 

mailto:maria.marino@uab.cat


 

1. Introduction 

In 2018, the European Commission proposed a set of amendments to the Common Agricultural 

Policy (CAP) and confirmed its political will to “ensure a fair standard of living to farmers” by 

supporting the agriculture sector. While the CAP now pursues a large set of objectives which are 

also related to the sustainable management of natural resources and a balanced territorial 

development, the objective to “support viable farm income and resilience across the EU 

territory…” is maintained (European Commission 2018).  

Government interventions in such a direction have been historically justified by the so-

called “farm income problem” which claims, among other things, that the level of farm income is 

systematically lower than non-farm income (Gardner 1992). Nevertheless, many empirical studies 

have found evidence that the income disparity between farm and non-farm groups is disappearing 

over time (Mishra et al. 2002; Katchova 2008). While some researchers claim that this is due to the 

effectiveness of public interventions (Mishra and El-Osta 2008; Mishra et al. 2009), others instead 

point to more structural economic and social changes, including the increasing role of off-farm 

incomes (Findeis and Reddy 1987; Mishra and Sandretto, 2002). The latter phenomenon, in 

particular, motivates Hill’s recommendation (Hill 2012) to analyse the farm/non-farm income 

disparity between households rather than firms. He also recommends to investigate the farm income 

problem by looking at different definitions of farm households and of the non-farm comparison 

group. Indeed, both Eurostat (2001) and the UN/FAO handbook (United Nations 2012) make the 

point that the above definitions are critical. Generally, two definitions of farm households (FH) are 

employed in this literature: the broad definition includes all households having some farm income, 

no matter how small; the narrow definition refers only to households whose farm income accounts 

for at least half of the whole household income. The comparison group, the non-farm households 

(NFH), may also vary and range from all households in the population to households living on self-

employed incomes only. The latter comparison is motivated by the fact that farming is indeed a 

self-employed activity. 

The income disparity between FH and NFH has been studied mostly in the USA (Mishra et 

al. 2002; El-Osta et al. 2007; Katchova 2008). Only few studies investigate the farm/non-farm 

income disparity in the European Union (EU) (de Frahan et al. 2017; Rocchi et al. 2012; Stefani et 

al. 2012; Rocchi et al. 2020), despite a large share (almost 40% in 2018) of the EU budget being 

used for economic support to EU farmers through the CAP. For this reason, the present work offers 

a systematic EU-wide assessment of the income differential between the income of farm and non-

farm households and answers the following three main research questions: Does a significant 



disparity in the income level between farm and non-farm households still exist in the EU after 

controlling for observable and unobservable characteristics? Does the level of income disparity 

depend on how farm households and control groups are defined? Do Old and New Member States 

differ in terms of extent of such income disparity? 

The analysis adds to the current literature by tackling the following methodological 

challenges: i) employ the household as unit of analysis; ii) create several comparison groups to 

represent farm and non-farm households; iii) control for observed and unobserved heterogeneity, 

through a fixed effects estimation with complex survey weights. We do so by exploiting the EU 

Statistics on Income and Living Conditions (EU-SILC), a longitudinal micro-level dataset 

representative of the European population. 

The paper is organised as follows: Section 2 contains a brief review of the literature. Section 

3 proposes an empirical strategy to deal with some of the main challenges explained above. Section 

4 presents the data and how the definition of farm and non-farm households are built. Section 5 

comments the results of our estimations. Some conclusions, policy implications and suggestions for 

further studies conclude the paper in Section 6. 

 

2. Background on farm – non-farm income disparity  

In a seminal paper, Gardner (1992) sheds light on the “farm income problem” both from a 

theoretical and an empirical perspective. The problem refers to the fact that when one compares a 

farm with a non-farm unit, the former is likely to be worse off than the latter. Farmers’ relative 

disadvantage is generally analysed from a multidimensional perspective. Hill (2012), for instance, 

identifies three dimensions: the disparity issue, which refers to the comparison of farm income with 

the earnings in other sectors; the poverty issue in relation to specific regions or farm sizes; the 

instability issue which refers to the variations of income over time. Among these dimensions, the 

farm/non-farm income disparity is still attracting the attentions of many scholars because of its 

policy relevance, and is the focus of the present work. 

Although agricultural sector is supposed to be disadvantaged with respect to other sectors, 

Gardner (1992) shows a general convergence between farm and non-farm income levels around the 

late 1980s in the USA. In some cases, farm units appear to be even richer than non-farm units. 

These findings have been confirmed by other studies (Mishra et al. 2002; El-Osta et al. 2007; 

Katchova 2008). A similar trend of convergence has been detected also in the EU (e.g. Eurostat 

2001; de Frahan et al. 2017), although the phenomenon has been analysed much less than in the 

USA. Some works have also investigated the farm income problem in single EU countries, finding 



mixed evidence (Phimister et al. 2004; Stefani et al. 2012; Rocchi et al. 2012). 

Analysis which focuses on the income disparity dimension has been affected by three 

methodological problems. First, there has been a certain disagreement on which farm units are 

important to consider (firm or households). Nevertheless, a recent consensus is emerging that the 

most suitable way to approach the farm/non-farm income disparity is by considering households, 

since they have a greater command over the consumption of goods and services and they can adopt 

diversification strategies to cope with the increasing instability and risks in the sector (Mishra et al. 

2002; Hill 2012; Hill and Bradley 2015). Within this framework, the difference between the broad 

and the narrow definition of FH acquires its relevance since it allows for the distinction between all 

households engaged in farming, including those who do not have farming as a primary economic 

activity, and those households which are “living on farming”, where farm income is their main 

source of income.  

Second, farmers’ wellbeing has traditionally been assessed using sector-specific surveys 

(e.g. the Farm Accountancy Data Network). However, to assess the income disparity, it is important 

to specify a non-farm comparison group which cannot be directly created using sector-specific 

surveys. To overcome this problem, and despite their well-known potential limitations (e.g. the 

questionable representativeness of the farm sample; the inaccuracy of reported income data; missing 

information on farm benefits or land ownership; differences in the countries’ accounting system), 

general surveys have become in the last years the preferred tool to investigate the farm/non-farm 

income disparity. Scholars can indeed compare FH (broad or narrow) with the entire population of 

NFH and with NFH whose main source of income comes from self-employed work (Hil 1982; Hill, 

1999, 2012; Mishra et al. 2002; Hopkins and Morehart 2004; Hill and Bradley 2015). The rationale 

of the latter approach is that farmers are indeed self-employed workers. 

These comparisons shed light on relevant and different policy issues (Mishra et al. 2002). 

On the one hand, we can analyse social gaps between all households somehow involved in farming 

(broad FH) – often considered a potential disadvantaged group – and the rest of the population. On 

the other hand, we can analyse productivity gaps among sectors (agriculture vs other industries), by 

comparing households that are mainly living on agriculture (narrow FH) with households living on 

self-employed work in other industries.  

Third, methodologies to test differences between farm and non-farm units need to take into 

account observable and unobservable heterogeneity. While scholars have generally employed 

parametric and nonparametric tests with regression analysis to account for differences in terms of 

human capital, age or other observable characteristics (Pender and Gebremedhin 2006; El-Osta et 

al. 2007; Mishra and Moss 2008; Katchova 2008), unobserved factors may still affect both selection 



into the farm sector and income levels. For example, unobservable preferences might determine the 

sorting of households into the farm sector. Similarly, unobserved characteristics, such as skills, 

might affect incomes (e.g. Gasson 1973; Gorton et al. 2008; Berkhout et al. 2010; Howley and 

Dillon 2012). Despite the inter-sectorial literature, which generally focuses on wage differentials 

(e.g., between the public and private sector, formal and informal, etc.), has proposed different 

empirical strategies to address the issue (e.g. Bargain and Kwenda 2011; Nguyen et al. 2007; 

Lausev 2014; Christopoulou and Monastiriotis 2014; Hospido and Moral-Benito 2016), in the 

literature on the farm parity issue, unobserved heterogeneity has been rarely taken into account with 

very few exceptions (Stefani et al. 2012, De Frahan et al. 2017; Rocchi et al. 2020). Thanks to the 

rotating panel nature of the EU-SILC, the present work exploits the longitudinal structure and 

employs fixed effects regressions, which allow individual unobserved characteristics to be net out. 

Although fixed-effects regressions are not a panacea against all biases caused by omitted variables, 

they are very useful in removing the potential and structural determinants of both being a farmer 

and their income.  

 

3. Estimation strategy 

We consider the household as unit of analysis. More specifically, denote with yit the level of 

equivalised disposable income of households i at time t. We can estimate a standard income 

equation (Mincer, 1958): 

 

 it i t it it ity x FH  = + + + +β δ   (1) 

 

where i is the household fixed effect; t collects year fixed effects; xit are the control variables, FHit 

represents a dichotomous variable taking the value of 1 if the i-th observation at time t is a farm 

household, and it is a classical Gaussian error. 

Unlike its natural competitor, the random effects model whose unobserved i is assumed to be 

independent of xit, the fixed effects (FE) model allows i to be correlated with the control variables. 

This allows for the consistent estimation of partial effects in the presence of time-constant omitted 

variables which can arbitrarily be related to the observables xit. Despite FE models are generally 

standard in the literature of inter-sectorial income gaps, we also run a robust Hausman test in 

Section 5 (Wooldridge 2010) to give strength to our choice of fixed over random effects. 

Given the complex survey design of the EU-SILC, we can partially address the violations of 

the homoscedasticity and independence by including sample weights in our estimation. The 



literature on complex surveys has indeed shown that the omission of sample weights produces a 

serious underestimation of standard errors (Kish 1995; Lohr 2000). Moreover, Kott (1991) shows 

that weighted estimates are more robust to omitted variable problems and to heteroscedasticity. To 

control instead for serial correlation, we estimate coefficients whose standard errors are clustered at 

household level, which is the unit more likely to be correlated over time (Arellano 1987; Woolridge 

2010).  

Moreover, to overcome the problem of outliers and influential observations, we recalibrate 

sample weights following the approach proposed by Alfons et al. (2013) and generally adopted by 

those working with income variables (Alfons and Templ 2013; Brzesinki 2016; Jenkins 2017; 

Safari et al., 2018; Templ et al., 2019; Safari et al. 2019). This procedure consists of detecting 

outlier observations against a fitted Pareto distribution of the variable of interest, applying the Van 

Kerm's rule of thumb to determine the threshold (Kerm 2007). The weights of non-representative 

outliers are set to 1 while the weights of the remaining observations are adjusted accordingly by 

calibration, leaving the total sum of weights unchanged. We perform the recalibration within each 

country/year group of observations.  

Finally, the problems of zero (or negative) values as well as the skewness of the income 

variable are addressed by using a transformation through the inverse hyperbolic sine (IHS) 

(Burbidge et al. 1988). 

To conclude on the estimation strategy, we run several specifications. First, we compare a 

restricted base model (RM) of Equation (1) with an unrestricted model (UM). The difference 

between the two is that the latter adds to the former the interaction terms between the xit and the 

farm household dichotomous variable. Such specification aims at addressing potential issues arising 

from the assumption that returns to the control variables are identical across farm and non-farm 

households. In Section 5, we test such assumption by comparing the model with and without 

interactions through a Wald test. The latter checks whether the parameters of interest (the 

interactions) are simultaneously equal to zero. If they are, this strongly suggests that removing them 

from the model will not substantially reduce the fit of the model (Chambers and Skinner 2003). 

Second, the focus of our analysis is the estimated coefficient  on FHit in Equation (1) since 

it quantifies the conditional income disparity between farm households (FH) and non-farm 

households (NFH), with the latter group representing our base category. However, we estimate 

different coefficients s according to alternative definitions of farm households (FH) and non-farm 

households (NFH). In our analysis, we consider three FH-NFH comparisons which give rise to 

different specifications. To better understand, Figure 1 shows how the sample of the entire 

population (All Households) is split.  



Figure 1. Description of farm and non-farm household’s categories. 

All
Households

Self-employed
(At least one self-
employed member
in the household)

E. Not self-employed
(no self-employed members in the 
household)

Broad Farm
(At least one
member in the 
household working
as a selfemployed in 
the farm sector)

Broad Non-farm
Self-employed
(At least one self-
employed member
but in non-farm 
sectors)

A.  Narrow Farm
(Farm income ≥ 50%)

B. Other Farm
(Farm income < 50%)

C. Narrow Non-farm self-employed
(Self-employed income ≥ 50%)

D. Other Non-Farm self-employed
(Self-employed income < 50%)

 

 

We first identify self-employed households, namely those who have at least one self-

employed member. The rest of the sample consists of non-self-employed households, namely 

families with no self-employed members (letter E). Within the self-employed households, we 

identify broad farm households when at least one member is self-employed and works in the 

agricultural sector. The rest of the self-employed households, the broad non-farm self-employed 

group, have at least one self-employed member but none working in the farm sector. The broad 

farm households are then split between narrow farm households, whose main source of income (at 

least 50% of the total household income) is coming from self-employed work in agriculture (letter 

A) and, residually, the rest of farm households (letter B). Finally, broad self-employed non-farm 

households are also split between the narrow self-employed non-farm households, whose main 

source of income (at least 50%) is coming from self-employed work (letter C) and, residually, the 

rest of the self-employed non-farm households (letter D). 

Table 1 shows our three specifications. Specifications C1 and C2 compare the income of 

broad and narrow farm households with that of all non-farm households (NFH). Specification C3 

compares narrow farm households (A) with narrow self-employed non-farm households (NFH*) 

whose main source of income comes from self-employed work (C). 



 
Table 1. Specification of the income disparity 

problem and comparison groups 

Specifications 
Comparison groups 

(FH vs. NFH) 

C1 A + B vs. C + D + E 

C2 A vs. C + D + E 

C3 A vs. C 

 

According to the three specifications, the base category changes as well as the samples, so 

the estimated coefficient   of FHit assumes different meanings. Specifications C1 and C2 tell us 

how much (broad or narrow) farmers are better or worse-off with respect to the living standards of 

the (non-farm) rest of society. In contrast, coefficient  of C3 provides an estimate of the income 

disparity between narrow farm households and narrow self-employed non-farm households. 

Interestingly, the last specification allows for interpretation of  as a closer approximation of a 

sector effect, provided that the comparison is between two groups where (farm or non-farm) self-

employed income is more than a half of the overall household income.  

Finally, for the three above specifications of the parity problem, in addition to the standard 

measure of household equivalised disposable income, we re-run the model using an extended 

version of the household income including also non-monetary sources of income. 

 

 

4. Data 

Our data source is EU-SILC, a survey based on a mix of register sources and direct 

interviews which offers a wide range of monetary and non-monetary variables. The economic 

activity and the income received in the reference year are collected for each member of the family 

who is more than 15 years old. The availability of detailed information on incomes of the household 

allows the direct application of the standard concepts proposed by the Wye Group Handbook 

(United Nations 2012: 449-452) for the identification of agricultural households. 

We employ the longitudinal version of the data which ranges from 2004 to 2015 with a 

rotating structure that covers the same households over 4 years.1 

Even though EU-SILC includes all European countries, our analysis restricts the sample 

only to countries belonging to the European Union. Since disregarding differences among Member 

States can be misleading, in our estimates we also distinguish between two groups of countries 

according to the time of entry in the European Union: New and Old member states (NMS and 

 
1 Rotating structure refers to the sample selection based on a number of subsamples or replications. Some replications are retained, while others are 

dropped and replaced by new replications. In particular, EU-SILC chooses four replications. Any particular replication remains in the survey for four 

years; each year, one of the four replications from the previous year is dropped and a new one added. More details on the sample design of the EU-
SILC survey can be found on the Eurostat institutional website at the URL https://ec.europa.eu/eurostat/web/income-and-living-conditions/data. 



OMS). Only 22 out of 28 countries of the European Union are included in our empirical analysis 

since variables which enable us to define farm households are missing. Our sample includes: 

Austria, Belgium, Denmark, Finland, France, Greece, Italy, Portugal, Spain, Sweden and the United 

Kingdom (OMS), as well as Bulgaria, Cyprus, Check Republic, Estonia, Hungary, Latvia, 

Lithuania, Malta, Poland, Romania and Slovakia (NMS).  

The EU-SILC database does not directly provide a farm/non-farm classification as provided 

by Figure 1. Consequently, we first distinguish self-employed individuals from those who are not, 

since farm income is generated by self-employment work. Among the self-employed individuals, 

we assign a dichotomous variable taking the value of 1 when the individual works in the 

agricultural sector according to the ISCO-88 classification. Once farmers are identified, broad farm 

households (A + B) are defined by selecting households with at least one farmer. Residually, the 

broad self-employed non-farm households (C + D) are those in which there is at least one non-

farmer self-employed individual.  

To consider the narrow definition, we need first to compute farm incomes at the family level 

by summing up all self-employment incomes of members classified as farmers. Then, within the 

broad group, narrow FH (A) are identified by selecting families earning a total farm income that is 

at least half of the total disposable household income. In the same way, narrow self-employed non-

farm households (C) are identified by selecting non-farm families whose self-employment income 

is more than the half of the total disposable income. The EU-SILC variables selected to perform the 

empirical analysis are reported in Table A1. 

Table 2 reports the number of FH and NFH observations along the whole period and for 

the total sample (EU), as well as for the two subsamples referring to the NMS and OMS. On 

average, the yearly total number of EU families represented by the total sample is about 202 

million. Represented FH are respectively about 6 million according to the broad definition and 2 

million according to the narrow definition. Table A2 in the Appendix contains the number of the 

observations for all countries included in our panel dataset. Note that, despite some countries having 

a limited number of observations, the total number in the EU, NMS and OMS samples is suitable to 

support the empirical exercise for the whole period considered. 



Table 2. Sample size (2004 – 2015) by groups of countries and household comparison groups. 

European 

Union 

Farm Households (FH Broad: A+B; Narrow: A) 44 663 15 685 

Non-farm Households (NFH: C + D + E) 1 404 664 

- of which:   

Narrow Non-farm Self-employed (NFH*: C) 70 119 

New 

Member 

States 

Farm Households (FH) (Broad: A+B; Narrow: A) 26 092 8 302 

Non-farm Households (NFH: C + D + E) 593 023 

- of which:   

Narrow Non-farm Self-employed (NFH*: C) 49 274 

Old 

Member 

States 

Farm Households (FH) (Broad: A+B; Narrow: A) 18 571 7 383 

Non-farm Households (NFH: C + D + E) 811 641 

- of which:   

Narrow Non-farm Self-employed (NFH*: C) 49 274 

Source: Own elaborations on EU SILC data. 

 

The dependent variables are the level of equivalised disposable income and an extended 

definition of income which includes also non-monetary sources, namely the imputed rents from 

property or land and the in-kind incomes from self-consumption of produced goods. All income 

variables are adjusted by using purchasing power parities (PPPs). More specifically, we consider the 

real values of the income variable from the price level indices and real expenditures for the 

European Standard of Accounts (2010 aggregates - Eurostat).2 

Finally, to take into account observable heterogeneity, the model includes a standard set of 

controls generally employed among the determinants of household income (De Janvry and Sadoulet 

2001; Mendola 2007; Becerril and Abdulai 2010). Some of them define the characteristics of the 

householder (age, age squared, education, marital status, gender, health)3, while others define 

household’s features (number of components and region of living).4  

All independent and dependent variables are described in Table 3.  

 

 
2 We take these data from Eurostat (http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=prc_ppp_ind&lang=en . Accessed on  14/05/2019. 
3 The householder is defined using the following criteria: first, he/she must be responsible of the accommodation; second, if there are two 

householders, the one earning the greatest income is considered; finally, if still no householder is identified, we consider the eldest. 
4 We test for the presence of multicollinearity using the variance inflation factor, but we do not detect such a problem in our data.  

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=prc_ppp_ind&lang=en


Table 3. Descriptive statistics and definition of dependent and independent variables. 

EU, NMS and OMS means estimated by complex survey weights (Standard Deviation in parentheses) 
Variable (label) EU NMS OMS Description 

INCOME  17,1 8,396 19,624 Real Equivalised Disposable household 

income (PPP) 
 

(13,474.47) (6,853.93) (13,865.17) 

EXTENDED INCOME 19,121 9,637 21,871 Real Equivalised Disposable household 

income and in-kind and imputed rent (PPP) 
 

(14,546.68) (7,365.4) (14,952.94) 

Age (agehead) 51 50.61 51.11 Age of the household holder (35-55) 
 

(16.86) (16.54) (16.95) 

Middle educated (mided) 0.55 0.64 0.52 Education of the household holder 1=lower 

secondary education & upper secondary 

education 

 
(0.5) (0.48) (0.5) 

Highly educated (highed) 0.26 0.24 0.27 Education of the household holder 1=post-

secondary non tertiary education & tertiary 

education  

 
(0.44) (0.43) (0.44) 

Married (mrdhead) 0.35 0.39 0.34 Civil status of the household holder 0=not 

married; 1= married 
 

(0.48) (0.49) (0.47) 

Separated (sprhead) 0.1 0.09 0.1 Civil status of the household holder 0=not 

married; 1= separated OR divorced 
 

(0.3) (0.29) (0.31) 

Widowed (widhead) 0.13 0.17 0.12 Civil status of the household holder 0=not 

married; 1= widowed 
 

(0.34) (0.37) (0.33) 

Sex (malehead) 0.61 0.59 0.61 Sex of the household holder 0=female; 1= 

male 
 

(0.49) (0.49) (0.49) 

Health (healhead) 1.54 1.40 1.58 Self-reported health of the household 

holder 0=bad and very bad; 1=fair; 2= good 

and very good 

 
(0.68) (0.74) (0.66) 

Residence (rural) 0.26 0.45 0.21 Living in a rural area 0= urban or suburbs; 

1 = rural 
 

(0.44) (0.5) (0.4) 

Size (hh_size) 2.45 2.69 2.39 Number of individuals living in the 

household    (1.35) (1.52) (1.29) 

Source: Own elaborations on EU SILC data. 

 

 



5. Results 

5.1. Income levels and characteristics of the households 

According to the raw (i.e. unadjusted) average income levels, farm households, whichever 

definition is used, are always worse off than the relative comparison groups (Table 4). Although not 

reported for space reasons, all income differences between farm and non-farm groups are 

statistically different from zero.5 

In the EU, FH incomes are on average around half of those earned by NFH. When looking 

to the two subsamples, the picture does not change substantially: FH incomes are much lower in the 

NMS than in OMS, for both income definitions. Broad FH are generally poorer than narrow FH, but 

the differences are not striking. Although beyond the scope of the paper, coefficients of variation 

suggest that incomes distributions are quite skewed in the EU, especially when looking at narrow 

FH. In the NMS and the OMS, however, narrow self-employed NFH have a higher coefficient of 

variation.6 

 
Table 4 Equivalised income levels in the EU, NMS and OMS sample (Euro) 

Average mean estimated by complex survey weights (Standard Deviation in parentheses). 

  

 Broad FH 

(A + B) 

 Narrow FH 

(B) 

NFH 

(C + D + E) 

NFH* 

(C) 

 European Union 

Income 9,465.02 10,552.01 17,304.52 22,056.98 

 (10,641.37) (13,051.02) (13,636.7) (24,241.08) 

Extended income 10,939.65 12,210.6 19,331.19 24,348.6 

  (11,244.54) (13,713.08) (14,241.72) (24,348.6) 

 New Member States 

Income 4,818.30 5,107.68 8,637.85 11,538.77 

 (4,622.84) (6,405.99) (9,561.7) (15,410.46) 

Extended income 5,887.12 6,298.73 9,890.85 12,900.34 

  (5,106.76) (7,064.08) (10,284.57) (15,874.22) 

 Old Member States 

Income 15,114.74 15,859.32 19,690.14 24,332.11 

 (12,129.92) (14,481.85) (12,079.61) (23,684.15) 

Extended income 17,082.77 17,973.69 21,929.78 26,824.89 

  (12,566.17) (14,374.29) (12,516.8) (14,917.45) 

Source: Own elaborations on EU SILC data. 

 

 

The comparison of raw income means can be misleading because part of the disparity might 

be due to households’ differences in observable and unobservable characteristics. Indeed, FH and 

NFH groups deeply differ when considering observable characteristics (Table 5). In particular, FH 

are less educated (highed), are more likely to live in rural areas (rural), have larger family size 

(hh_size) and it is more likely that the household head is male, among other things. 

 
5 Incomes level are estimated with the STATA command svy:mean and the differences are tested using the command lincom. Test differences are 

available upon request. 

6 Such insights on income disparity within household categories are supported also by the estimation of Gini indexes and the ratios between the 

average income of the highest and lowest decile. These additional figures on income inequality are available upon request to the authors. 



Table 5 also reports the significance test of the differences among the FH and NFH 

independent variables in the whole EU sample. In the Appendix we also report the differences and 

their relative test for the NMS and OMS (Table A3) and the picture is very similar to the whole 

sample. We also test whether income differences exist between groups stratified according to 

observable characteristics and type of household (farm and non-farm), and we find that there are 

statistically significant income disparities between these groups in almost all cases.7 

 
Table 5  Mean and differences of the independent variables by 

household group estimated by using complex survey weights. 

Whole EU sample (Standard Deviation in parentheses) 

Variables 

  

C1 

Broad FH  

vs.  NFH   

C2 

Narrow FH 

vs.  NFH   

C3 

Narrow FH 

vs. NFH* 

agehead NFH 51.15 (16.89)  51.15 (16.91)  44.74 (10.3) 

 FH 45.57 (14.17)  45.8 (11.45)  45.8 (11.86) 

 Diff. 5.58 ***  5.35 ***  -1.07 *** 

mided NFH 0.55 (0.5)  0.55 (0.5)  0.6 (0.48) 

 FH 0.68 (0.5)  0.72 (0.49)  0.72 (0.51) 

 Diff. -0.13 ***  -0.17 ***  -0.12 *** 

highed NFH 0.27 (0.44)  0.27 (0.44)  0.31 (0.45) 

 FH 0.11 (0.33)  0.07 (0.28)  0.07 (0.29) 

 Diff. 0.16 ***  0.2 ***  0.24 *** 

mrdhead NFH 0.35 (0.48)  0.35 (0.48)  0.5 (0.49) 

 FH 0.46 (0.53)  0.58 (0.54)  0.58 (0.56) 

 Diff. -0.11 ***  -0.23 ***  -0.08 *** 

sprhead NFH 0.1 (0.3)  0.1 (0.3)  0.09 (0.28) 

 FH 0.03 (0.19)  0.05 (0.23)  0.05 (0.24) 

 Diff. 0.07 ***  0.06 ***  0.04 *** 

wdwhead NFH 0.14 (0.34)  0.14 (0.34)  0.02 (0.14) 

 FH 0.05 (0.22)  0.03 (0.18)  0.03 (0.18) 

 Diff. 0.09 ***  0.11 ***  -0.01 *** 

malehead NFH 0.61 (0.49)  0.61 (0.49)  0.79 (0.4) 

 FH 0.74 (0.47)  0.87 (0.37)  0.87 (0.38) 

 Diff. -0.13 ***  -0.27 ***  -0.08 *** 

healhead2 NFH 1.53 (0.69)  1.53 (0.69)  1.77 (0.47) 

 FH 1.66 (0.63)  1.72 (0.57)  1.72 (0.59) 

 Diff. -0.12 ***  -0.18 ***  0.06 *** 

rural NFH 0.25 (0.43)  0.25 (0.43)  0.25 (0.42) 

 FH 0.78 (0.45)  0.79 (0.45)  0.79 (0.46) 

 Diff. -0.53 ***  -0.54 ***  -0.54 *** 

hh_size NFH 2.42 (1.33)  2.42 (1.33)  2.92 (1.3) 

 FH 3.56 (1.79)  3.3 (1.72)  3.3 (1.78) 

  Diff. -1.14 ***   -0.88 ***   -0.38 *** 

Source: Own elaborations on EU SILC data. 
 

 
7 Results of the tests are not reported for space reasons, but they are available upon request. Generally, in the C1 comparison, all income differences 
are statistically significant except when the size of family increases. This is similar for C2 and C3. 



 

5.2 Conditional farm/non-farm income differences 

The presence of the above statistically significant differences suggests the importance of 

controlling for observables. However, as explained in Section 3, it is also crucial to take 

unobservable (time invariant) characteristics of the households into account in order to get 

consistent estimates of income differentials. In this Section, we consider the three specifications of 

the income disparity problem under which we estimate the coefficient δ (Table 1). 

Before estimating the fixed effects models for the EU, NMS and OMS, the standard practice 

in the panel regression literature asks to choose between random and fixed effect model (Hausman, 

1978). Given that the standard Hausman test requires the homoscedasticity assumption to be 

respected, we adopted an artificial regression approach as suggested by Arellano (1993) and 

Wooldridge (2010) which is a generalisation of the Hausman test. More specifically, we use a 

Sargan-Hansen statistic that is robust to heteroscedasticity and within-group correlation.8 Table A4 

in the Appendix reports the test and the p-value. As shown by the critical values, the null hypothesis 

of no correlation is always rejected supporting the use of FE. 

A Wald test is then used to choose between a model’s specification without or with interactions 

(RM vs UM) among the covariates and the farm household dichotomous variable. Table A5 reports 

the Wald test9 and the p-values showing that the null hypothesis that the interactions are jointly 

equal to zero is not rejected in most cases (or in all cases using 1 per cent as cut-off for statistical 

significance). This indicates that the restricted model is to be preferred since including these 

variables does not create a statistically significant improvement in the fit of the model.  In other 

words, covariates’ coefficients do not differ across the two groups (Table A5). 

Tables A6-A8 in the Appendix report the estimation results for C1, C2 and C3 for the whole 

EU, NMS and OMS. Most coefficients on the independent variables have the expected sign and 

confirm the importance of variables such as the level of education and the health of the 

householder. Although not reported, years dummies show significant and positive trends in almost 

all models’ specifications. Table 6 reports the  coefficients (the conditional farm/non-farm income 

differences) for the three samples (EU, NMS and OMS) and the three specifications of model (1) 

(C1, C2, C3). 

A negative income disparity between farm and non-farm households exists when 

considering broad FH in both the whole EU and NMS-OMS sub-samples. However, the coefficients 

 
8 The robust Hausman test is based on Schaffer and Stillman (2006) STATA user written command in xtoverid, which is recommended when robust 

standard errors are used. The command is executed after the estimation of a random effect models (STATA command, xtreg, re vce(cluster)). 
9 Tests performed using the STATA command test on the interaction variables after the estimation of the unrestricted model containing all 

interactions.  



are almost always not significant, except when considering the NMS, where FH are worse off than 

the rest of the population (C1). Such results confirm the hypothesis that, on average, farm 

households filled the income disparity with the rest of society but progresses still need to be 

achieved in those countries which are relatively new in the EU (Gardner, 1992; Hill and Bradley, 

2015; De Frahan et al., 2017). Note that the finding of a convergence between broad FH and all 

other households holds also when considering non-monetary sources of income and this is in line 

with most of the literature cited in Section 1 and 2. 

When exploring the income disparity between narrow FH and NFH (C2), the picture 

changes. In particular, narrow farm families are better-off on average than non-farm households in 

all samples except when considering the extended income in the NMS, where the income disparity 

is not significant. Such results are in line with Eurostat (2001) but partly contradict the last evidence 

in de Frahan et al. (2017), although the latter focuses on OECD countries only. 

Finally, considering the comparison with the group of narrow self-employed non-farm 

households (C3), narrow FH incomes are not different from their counterpart in all samples. Such 

comparison has not been proposed so far in the literature despite providing important insights. First, 

it reduces the differences in terms of observable characteristics and possibly unobservable 

characteristics related to the choice of self-employed work. Moreover, it gives a much clearer 

picture on the difference between agriculture and other industries in the returns of self-employed 

income (see, for example, Mishra et al. 2002; Marshall and Peake 2009 for similar works). In 

particular, C3 reveals that a sectorial gap between agriculture and other sectors does not exist when 

the comparison group refers to only households living on self-employment.  



Table 6. Income disparity between farm and non-farm households (δ coefficient in (1)) 

Broad and narrow definitions of Farm Households. 

EU, NMS and OMS sample. (Clust. Rob. Standard Errors in parentheses) 

  

Farm Households 

vs. Non-farm households 

Narrow Farm Households 

vs. Narrow 

Self-employed Non-farm 

households 

  C1 C2 C3 

 European Union 

Income -0.0354 0.2820*** -0.1104 

 (0.0321) (0.0716) -0.0716 

Extended Income -0.0206 0.1706*** -0.0867* 

  (0.0205) (0.0468) (0.0493) 

 New Member States 

Income -0.0590** 0.1799** -0.0723 

 (0.0251) (0.0897) (0.0632) 

Extended Income -0.0487** 0.1202 -0.0530 

  (0.0215) (0.0819) (0.0545) 

 Old Member States 

Income -0.0264 0.3294*** -0.1283 

 (0.0522) (0.0958) (0.1093) 

Extended Income -0.0099 0.1944*** -0.1054 

  (0.0315) (0.0564) (0.0708) 

* p < 0.10, ** p < 0.05, *** p < 0.01. 

Source: Own elaborations on EU SILC data. 

 

5.3 Robustness test 

We assess how robust are our results considering three aspects. 

The first aims at excluding that our results are driven by incidental changes in the 

professional status like retirement. For such reason, we re-estimate Table 6 by focusing only on the 

sample of those households whose householder is less than 65-year-old. Results reported in Table 

B1 shows that this is not the case.  

The second develops the same estimations but restricting our sample to the country/year 

groups of observations including at least 30 (broad) FH (de Frahan et al., 2017). In such a way, we 

end up with less countries and years, but such restrictions allow us to check if our previous results 

are driven by random variation in the data on farm households. More specifically, we end up with 

14 countries. Table B2 reports the results which show that the income disparities estimated on the 

restricted sample are in-line with those described in Table 6. This is true for all three comparisons 

we developed (i.e. C1, C2 and C3) and the two variants of income (i.e. income and extended 

income). The only exception is for specification C2 in the sample of the NMS where the estimated 

coefficient is now not significant.  

The third aspect refers to the fact that histories as well as social, economic and legal 

structures are so different among EU members that only comparisons between farm and non-farm 

household incomes within individual countries could seem relevant and safe to interpret. We are 



strongly convinced that our EU-wide estimates are relevant for researchers and for policy makers 

who are interested in the general picture of the farm income problem. Nonetheless, we exploited the 

EU-SILC dataset to assess if relevant differences could exist in FH - NFH income disparities among 

single countries. Since EU-SILC hinders the possibility to do so for a large number of countries, we 

developed the estimations for Finland, France, Greece, Italy and Spain for the OMS, and Lithuania, 

Poland and Romania for the NMS. Table B3 shows that aggregate results of Table 6 are in line with 

single countries. In the OMS, the income differential estimates between the broad farm households 

and non-farm population (C1) are not significant as in the case of our base estimates reported in 

Table 6. Similarly, the income differential between narrow FH and the whole non-farm population 

(C2) is significant and positive as in the case of the whole OMS sample in three out of five 

countries. Finally, the income differentials between narrow FH and narrow self-employed non-farm 

households (C3) is coherent with that of the whole OMS sample in four out of five cases, with the 

noticeable exception of Finland where the income differential is significant and negative. Similar 

considerations apply to the three selected NMS. Coherently with Table B1, results for the three 

countries support the main picture: two (Lithuania and Poland) out of three countries do not show 

any income disparities while Romania records a negative and significant income disparity. The 

results for the income disparity between narrow FH and all NFH (C2) are also sufficiently in line 

with those reported in Table B1. Finally, the results about the income disparity between narrow FH 

and narrow self-employed NFH (C3) of the considered three countries are fully consistent with 

those obtained for the whole NMS sample. In the end, the results of individual country estimates 

suggest that, while some inter-country variations exist, these are not so large to confound the 

interpretation of the average income differential at the three considered levels of aggregation (EU, 

OMS, NMS). 

 

 

6. Conclusions 

The present analysis evaluates the income disparity between farm and non-farm households 

in the European Union using data from the European Union Survey on Incomes and Living 

Conditions (EU-SILC) in the period 2004-2015. The analysis refers to the whole EU as well as to 

two sub-groups of countries (Old and New Member States), and identifies farm and non-farm 

households according to different criteria, considering not only monetary income but also non-

monetary sources of income. Furthermore, differing from previous studies referring to the EU, we 

condition the estimates of the income disparity to differences both in observables and unobservable 

characteristics of households that are likely to affect the income level. 



The analysis shows that the level of income disparity depends on how farm households and 

control groups are defined. According to our results, on average, farmers can no longer be 

considered as a homogeneous social group and a relevant difference exists between broad and 

narrow farm households. Broad farm households show an income level comparable with the rest of 

the population. Furthermore, narrow farm households have an average income level above the total 

non-farm population conditional average. However, the income of narrow farm households is 

similar to that of other self-employed non-farm families. In other words, being self-employed in 

agriculture instead of in other industries no longer represents a relative disadvantage across the EU 

countries. A similar picture emerges when considering the OMS, while a limited income disparity is 

found in the case of NMS. 

The results allow to draw some relevant policy implications. Most of the CAP support is 

channeled through decoupled direct payments (DDP) that are essentially directed to support the 

income of all farm households (including also families for which farming is only a secondary 

source of income) (Biagini et al., 2020). However, this goal is achieved at the cost of generating an 

income advantage to the narrow farm families, whose income level is higher than the average of 

non-farm population, especially in the OMS. These results, considering that the largest beneficiaries 

of decoupled direct payments are likely to be included in the narrow group of FH (Matthews, 2016; 

Severini and Tantari, 2015), suggest to question whether these payments are effectively targeted to 

support the farmers who experience a relevant income gap. 

The analysis presented here has some limitations that are worth being highlighted. First, EU-

SILC is a survey representative of the totality of households in the EU, but farm households 

represent only a limited group. Consequently, it may be under-represented (United Nations 2012: 

588). Second, our analysis focuses on average values only. Future extensions, aimed at exploring 

the whole distribution of the sample or the evolution over the whole period, could provide 

additional insights. A further limitation refers to our estimation strategy: a fixed effect estimation is 

only a partial solution to endogeneity since time-varying factors and selection issues remain. 

Nevertheless, finding instruments in our context of analysis is complex given the nature of our 

dataset. Moreover, fixed-effect models explore only within households variation. While we have a 

sufficient number of changes in professional status from farm to non-farm household and vice versa 

and these are not systematically driven by retirement, our dataset does not allow for a more 

sophisticated analysis. Nonetheless, our analysis still represents an advance on the topic since, to 

the best of our knowledge, it is the very first time that income disparities between farm and non-

farm households are estimated in a longitudinal setting.  
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