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Abstract:

The average incomes in the agricultural sector are still much lower than the average wages in
non-agricultural sectors in the most of the European MS, which is not in line with one of the
CAP initial objectives of “ensuring fair standard of living for the agricultural community”. The
main aim of this paper is to verify, whether the membership in the EU and utilization of the
CAP founds help to reduce relative income gap of farmers. The second aim is to analyse which
factors influence this income gap and how. In our study we exploit EAA data from 27 EU MS
for the period 1995-2015 and estimate three panel data regression models for all MS, “old” MS
and “new” MS. Our results prove that the social goals of the CAP support are not being achieved
in the EU-15, however they are achieved under the SAPS in the EU-12.

Key words: agricultural labour factor, relative income gap, real productivity change,

price scissors, Cochrane’s treadmill theorem

1. Introduction
Among the main objectives of the CAP set out in the Article No.39 of Treaty of Rome, one can
find “optimum use of the factors of production, in particular labour” and “ensuring fair standard
of living for the agricultural community, in particular by increasing the individual earnings of
persons engaged in agriculture” (Treaty..., 1957). Fulfilling the above mentioned objectives of

the CAP should lead to a mitigation of the gap between agricultural and non-agricultural



incomes. However, since average incomes received by farmers in the EU countries are still
usually lower than the average wages outside the agricultural sector, this leads to the feeling of
social injustice among farmers. In social sciences we call this feeling a relative deprivation.
Feeling relatively deprived, farmers demand stronger financial support and act intensively to
convince policymakers to support them, which may to a certain point explain high level of
agricultural support in the EU. Consequently, lower level of relative deprivation among farmers
should decline their political pressure and allow to reduce financial support within the CAP —
at least the part of support which aims at increasing farmers’ incomes.

On the other hand, one cannot ignore the role of market in shaping the level of
agricultural incomes. We consider “the market” as a combination of the impact of prices and
productivity changes. Since the CAP is becoming more and more decoupled and the share of
subsidies to products plays relatively smaller role, the influence of prices on agricultural
incomes is gaining in importance. With regard to productivity, there are however two
counteracting forces driving the income gap in agriculture. Although a productivity rise in
agriculture ought to mitigate the relative deprivation of farmers, it doesn't transform into
proportional incomes growth as it was stated in the Cochrane's treadmill theorem?.

Thus, our research objective is to verify, if membership in the EU and utilization of the
CAP founds help to increase income of labour factor in agriculture and, what is even more
important, to reduce relative income deprivation of farmers. The second question is what are
the main factors influencing this income gap — is it just the social/income support effect of the
CAP or maybe productivity and price gap play the main role. To study the relation between
relative income gap and policy and market factors, we exploit Eurostat Economic Accounts for
Agriculture data from 27 EU Member States for the period 1995-2015 and estimate three panel
data regression models for all MS, “old” MS and “new” MS.

The paper proceeds as follows. In Section 2 we provide short theoretical framework.
Section 3 gives information on data used and methods of analysis. Section 4 presents the results

and finally in section 5 we provide conclusions.

. Theoretical Framework
Fulfilling one of the main objectives of the CAP, which is “ensuring fair standard of living for
the agricultural community, in particular by increasing the individual earnings of persons

engaged in agriculture” means not only a need to increase agricultural incomes, but also a need

! For the explanation of the Cochrane’s treadmill theorem see Theoretical Framework of this paper.



to decrease the difference between incomes in agricultural sector and non-agricultural sectors.
Although the general economic situation of farmers in the EU has been improving?, the average
entrepreneurial income in agriculture per non-salaried annual work unit equals only 40% of
average wage in the total economy per full-time equivalent (European Commission, 2015). We
believe that decreasing income gap is even more important for “ensuring fair standard of living”
than increasing incomes, because people tend to compare their incomes and economic situation
not only in time, but also spatially (i.e. with people working in non-agricultural sectors). Seeing
that most of the society, who work outside the agriculture, is usually richer and earn more,
farmers have a feeling of social injustice. This phenomenon is called relative deprivation and
is used in social theories to explain why people join social movements or advocate social
change.

Relative deprivation is a concept of social sciences, referring to the subjective
perception of harm arising from comparing our situation to the situation of others. The concept
of relative deprivation was first soundly described by the American sociologist J. Davis (1959),
but it is W. Runciman (1966), who played the most important role in disseminating this concept.
The key assumption of this theory is that people judge their achievements comparing them with
the achievements of other people in their environment (i.e. with the reference group), however
reference group may vary depending on the aspect of life. The phenomenon of relative
deprivation can be analyzed at the individual level (when a single entity believes it is in a worse
position than the other entity of the reference group) or at the collective level (when a single
entity believes that the group to which it belongs is in a worse situation than other groups)
(Kelly, Breinlinger, 1995). The response to relative deprivation at the collective level will be
participation in group activities (eg. the protests and lobbying), which aim is the redistribution
of rents (economic and political) in society and changing the position of the group (Tougas,
Beaton, 2002; Grant, Abrams, Robertson i Garay, 2015).

This concept has found numerous applications primarily in sociology and psychology.
Its use in economic science is not so common, which may be surprising due to the fact that
eminent economists® have long time ago noticed that people compare themselves to others, and
these social comparisons affect their decisions and behavior. Today in economics the concept
of relative deprivation is mainly used in research on differences in quality of life (Chen and

Ravallion, 2013; Ravallion and Chen, 2011 Jayanta and Dipti, 2013) and analyzes of population

2 Which partly results from the non-farm activity of farmers.
3 Already A. Smith in his groundbreaking publication “ The Wealth of Nations” emphasized the relative nature of
poverty.



migration (Hyll and Schneider, 2014; Stark and Fan, 2011). In agricultural economics the
relative deprivation concept is used relatively rare and mainly relates to the problem of
inequality in the distribution of production factors (Bhandari, 2004; Falkowski 2013).

In our paper we consider relative deprivation of farmers as an income deprivation, and
more precisely, as a relative income gap between the average income from agricultural activity
and the average wage in non-agricultural sectors®. We believe that farmers’ feeling of relative
deprivation has an underestimated influence on the shape of agricultural policy in Europe® and
that is way it is crucial to recognize the factors, which affect it. Although there exists a vast
literature dealing with agricultural incomes in the EU Member States (e.g. Hill, 2012; Hill,
Bradley, 2015; Zawalinska, Majewski, Was, 2016), to the best of our knowledge the link
between relative farmers’ income gap and factors influencing this phenomena is less
documented®. We contribute to this literature by documenting the relative income deprivation
of farmers in the 27 EU Member States and by investigating the factors affecting the income
gap.

Among the factors with the potential influence on relative income gap between
agriculture and non-agricultural sectors we distinguish: production factors productivity, price
scissor in agriculture, agricultural policy and labour market situation. Influence of productivity
on incomes in agriculture is debatable. Some fifty years ago Cochrane (1958) presented the
view that farmers are on a "treadmill” which, in spite of their constant efforts to improve factors
productivity, i.e. by adopting new technologies, wears away any profits that might result. It
works also in the opposite direction: if farmer decreases productivity, sells assets or if he is
reluctant to adopt new technologies, he becomes “the laggard” and is lost in the price squeeze.
As aresult, farmer's incomes drop more than proportionally to the productivity fall. In fact, the
treadmill is caused by the market imperfections, which result from the flexible agricultural
prices in response to the productivity growth. Cochrane claimed that agricultural sector would
not automatically return to the equilibrium and drained rents would never be given back, even
though economic conditions had changed. In the present times, higher land prices put farmers
on the new kind of “land market” treadmill, since a competition for land drives up rents and

profits from increasing scale of production go back to zero (Levins, Cochrane, 1996). Although

4 Our approach here is different than the Yitzhaki (1979), since we do not pay attention to the size of reference
group.

5> For more information on farmers lobbing affecting the CAP see (Jonnson, 2007) and (Mueller, 2015).

% For example Cai and Pandey (2015) utilize similar idea with regard to the European agriculture. They compare
productivity gap understood as difference in value added per capita in agricultural sector and nonagricultural
sectors, which might be treated as approximation of incomes.



the market treadmill seems to be an interesting theory, it was never empirically tested in Europe.
Many economists are sceptical whether this phenomenon still exists. If the treadmill still occurs,
it shall manifest by the negative relation between productivity and farmers’ income (or lack of
the positive relation).

If the Cochrane’s treadmill is not present, the entrepreneurial income in agriculture
should be a positive function of factor productivity. We refer here to the macroeconomic
productivity of the sector. From the microeconomic perspective, it can be understood as the
expected level of productivity. Income and productivity are theoretically combined with
exponential regression function (y = e®*). While the share of intermediate consumption in the
production decreases (ceteris paribus), the income rises more than proportionally due to the
increasing economies of scale. On the other hand, if the treadmill occurs (negative sign for 6),
the income is the decreasing function of productivity (however the marginal declines are getting
smaller), or simply there is no positive relationship (there are not many laggards and the
majority of farmers competes on the treadmill).

For the price scissors in agriculture, we believe that the influence of this phenomenon
on the relative income gap is quite obvious. Agricultural income should be a positive function
of the price gap indicator (defined as the ratio of output prices index to the input prices index).
Faster increase in producer prices than a growth of input prices causes linear gains in
agricultural incomes (Liefert, William 2005).

For the agricultural policy, the influence of subsidies on agricultural incomes is also
disputable. If there is the market treadmill, an increase in production stimulated by subsidies on
products, can lead to a drop in income. If the treadmill does not occur, we should expect positive
sign, unless there is an endogenous relationship of decoupled subsidies. However the final
impact depends on whether we consider the “old” EU-15 or the “new” EU-12 countries. In the
EU-12, SAPS (single area payment scheme) has operated at the very beginning and we expect
the positive sign because there is contribution of these payment to the growth of output. In the
EU-15, there are evidences that decoupled subsidies negatively influence production. We also
observe the negative sign of the linear correlation coefficient for the subsidies and the
productivity in our dataset (the correlation is however weak, it equals 0.2). The impact of
support on the production and productivity of farms in the EU-15 has been studied by many
authors (Olley, Pakes, 1996; Hennessy, 1998; Ciaian and Swinnen, 2009; Rizov et al., 2013;
Banga, 2014). These studies indicate that the subsidies before the introduction of decoupling
reform (Luxembourg 2003) had a positive effect on production, but after the reform effects are
ambiguous. There are even some evidence of the negative impact (Rizov et al., 2013). Firstly,



this may be due to the system of “entitlements for payments”. If farmers buy new land, they
also have to buy new entitlements. Hence, if the land purchase is the only way to enhance
productivity, new plots can be attributed with relatively lower payment. Secondly, farmers in
the EU-15 can be more affected with the environmental requirements (cross-compliance). The
increase in productivity may often result in a loss of a part of the environmental subsidies.
Thirdly, it is concluded in some studies that in the Western Europe countries so-called
‘complementary subsidies’ (granted from national budgets), are counter-cyclical in nature,
while in the new member states, these subsidies have a pro-cyclical impact (Czyzewski,
Matuszczak, 2016). On the second hand, even if the impact of decoupled subsidies on
production and productivity is positive, it would also lead to a drop in income if treadmill effects
occur.

Since we are aware of the potential importance of the labour migration in maintaining
the equality of returns to labour in different sectors or even countries, we decided to include
labour market factor (i.e. unemployment rate) in our considerations. For the agricultural sector
we expect however that this factor plays less significant role in shaping the level of agricultural
incomes’. We explain it with low mobility of farmers for whom their place of work is also their
place of residence, hence farmers have to face the problem of occupation-residential choice.
Moreover, geographical dispersion of the agricultural industry and the distance between rural
and urban markets imply information bias, as well as high costs of moving (Tacco, Bailey,
Davidova, 2013). Additionally, sociological and psychological factors, such as attachment to

the heritage and land, further reduce the mobility of labour in agriculture.

. Methodology and Data

We study the relation between relative income gap in agriculture and policy and market factors
in an unbalanced panel of 27 countries for the period 1995-2015. As our data source we use
Eurostat Economic Account for Agriculture dataset (Eurostat, 2016). As our dependent variable

we use relative income deprivation index, which we define as follows:

average wage in nonagricultural sectors — average income in agricultral sector 100
X

average wage in nonagricultural sectors

Higher values of relative income deprivation index indicate that average earnings in non-

7 Initially we included unemployment rate in our models, however, as expected this variable proved to be
insignificant in all models.



agricultural sectors are higher than average incomes in agricultural sector. Negative values

indicate that average agricultural incomes are higher than average earnings in non-agricultural

sectors, hence relative income deprivation of farmers equals zero.

Although there are many approaches to measure farmer’s income, we decide to use
value of entrepreneurial income per unpaid annual work unit®. It is the most appropriate way to
present changes in income in these countries, where prevail individual farming and unpaid
labour® (Zawalinska, Majewski, Was, 2016). The entrepreneurial income corresponds to the
concept of current profit before distribution and income tax, as normally used in business
accounting.

In order to assess value of average wage in non-agricultural sectors we deducte the total
value of wages and salaries in agriculture, forestry and fishing from the total value of wages
and salaries in all NACE activities, which we then divide by the number of average worker
equivalents!! hired in non-agricultural sectors.

Set of our independent variables includes:

- productivity coefficient — value of the agricultural output (constant, producer'? prices in
national currencies) divided by the total intermediate consumption (constant, basic prices™
in national currencies). Coefficient sign is debatable with regard to the Cochrane’s treadmill
theorem;

- price gap (scissors) — index of prices received for the agricultural products divided by the
index of prices paid by farmers for the industrial goods (means of production). We expect
coefficient sign to be negative;

- subsidies on products ratio — value of the subsidies on products divided by the value of
agricultural output at current, basic prices including subsidies. The coefficient sign is

8 One average working unit (AWU) corresponds to the work performed by one person who is occupied on an
agricultural holding on a full-time basis. If the national provisions do not indicate the number of hours, then 1 800
hours are taken to be the minimum annual working hours: equivalent to 225 working days of eight hours each
(Eurostat, 2016).

® However we are aware of the fact that this measure is less appropriate for the countries with more diversified
organizational and legal forms of farming.

10 Wages and salaries include the values of any social contributions, income taxes, etc. payable by the employee
even if they are actually withheld by the employer and paid directly to social insurance schemes, tax authorities,
etc. on behalf of the employee. Wages and salaries do not include social contributions payable by the employer
(OECD, 2016b).

11 We assume that average worker (AW) works 1800 hours per year, which corresponds to AWU idea.

12 The price received by the producer without the deduction of taxes or levies (except deductible VAT) and without
the inclusion of subsidies (Eurostat, 2008)

13 The price receivable by the producers from the purchaser for a unit of a good or service produced as output
minus any tax payable on that unit as a consequence of its production or sale (i.e. taxes on products), plus any
subsidy receivable on that unit as a consequence of its production or sale (i.e. subsidies on products). It excludes
any transport charges invoiced separately by the producer. It includes any transport margins charged by the
producer on the same invoice, even when they are included as a separate item on the invoice. (Eurostat, 2008)


http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Agricultural_holding

debatable;

- other (decoupled) subsidies ratio - value of other subsidies on production divided by the
value of agricultural output at basic prices including subsidies. The coefficient sign is
debatable.

The above described data is a set of macro-economic panel data. In our paper we decide
to estimate three panel data regression models for the following country groups: i) 27 EU
Member States; ii) 15 “old” EU Member States; and iii) 12 “new” EU Member States. First we
test our panel for the collinearity problem with the VIF* test and based on panel diagnostics
(Breusch-Pagan test and Hausman test) we decide about the proper panel data estimation
method. In order to control for the endogenous variables affecting the relative income gap but
not included in our model we add time trend*®. For the two first groups of countries (all 27 EU

MS and 15 old EU MS) we estimate fixed-effects models with the following specification:

RELATIVEDEPRIVATION;,
= B,PRICEGAP;, + B,PRODUCTIVITY COEF;, + B;SUBS_PRODUCT;,
+ B,SUBS_OTHER;, + BsTIME (LINEAR TREND);, + e;,

where «; is the unobserved time-invariant individual effect for each observation and ¢, is the
error term. The significance of the individual effects is assessed with the Welch test.

Since the panel diagnostic suggests random-effects model for the third group of
countries (12 new EU MS), this model can be denoted as:

RELATIVEDEPRIVATION;,
= By + BLPRICEGAP,, + B,PRODUCTIVITY COEF;, + B;SUBS_PRODUCT;,
+ B, SUBS_OTHER; .+BsTIME (LINEAR TREND);, + v;,

where v;, is a sum of between-entity error and within-entity error.

. Results
Table 5 in Appendix present index of relative income deprivation in all 27 EU Member States.
Interesting thing is that in most of the “old” EU MS there still exist substantial discrepancy

between earnings in non-agricultural sector and incomes of non-salaried labour in agricultural

14 All variables do not exceed VIF=2,5 which is in the line with the rules of thumb (Chatterjee, Hadi 2006).
15 An alternative approach to solve this problem is to include time fixed effects.



sector. In most countries this index has been stable over the analysed period, but in some
countries (Belgium, Ireland, Greece, Italy and UK) one could even notice some essential
increase at the beginning of the new millennium. This phenomenon could be explained by the
CAP reforms and resulting decline in agricultural support. However, although support estimates
provided by OECD (2016a) and World Bank (Anderson, Nelgen, 2013) suggest that support
for the European agricultural producers in the analysed period has been declining, our indicator
of support offer an alternative view. Table 6 in the appendix presents ratio of the subsidies (on
products and on production) for agriculture to the value of agricultural output including
subsidies. In most of the “old” MS CAP reform in 2013 has led to an increase in the share of
agricultural support in agricultural output. What is more, correlation between support index and
relative income deprivation index is positive in all “old” MS except Germany and Austria. This
puts into question the common view than the CAP has primarily a social dimension.

Situation looks completely different in the “new” MS. In most countries, accession to
the EU resulted in substantial decline in relative income deprivation, which can be associated
with the participation of farmers in the CAP mechanisms and increase in the share of the
subsidies in the value of agricultural output.

Results of this preliminary data analysis suggest that influence of the CAP on the relative
income gap in agriculture is unclear and vary in different groups of countries. This creates need
for further analysis and including into considerations also market factors like prices and
productivity, as well as analysing countries in groups.

Table 1 displays the results of fixed-effects regression for the all 27 EU Member States.
Coefficients of all variables are significant!®, which suggests that relative income gap in
agriculture results from combination of policy and market factors. We can see that all marginal
effects reduce (ceteris paribus) the relative income deprivation. It gives premises to assume
that the Cochrane treadmill doesn’t exist since the relation “productivity vs incomes” seems to
be positive. The “price gap” has negative sign as expected. Both “product” and “decoupled
subsidies” have also negative signs. However this result can be biased by the set of the EU-12
countries included in the panel. Standardized coefficient indicates the strongest influence of
other (decoupled) subsidies, however this result may be also distorted by the influence of the

“new” MS. Additionally low within R-squared also encourages for further analysis.

16 Except time trend; since coefficients for time proved to be insignificant, in table 1 we present already reduced
model.



Table 1. Results of panel data estimation for 27 EU Member States (1995-2015).

Model 1: Country fixed-effects. using 502 observations

Included 27 cross-sectional units

Time-series length: minimum 5. maximum 21

Dependent variable: RELATIVEDEPRIVATION

Beck-Katz robust standard errors
Variable Coefficient | Standardized | Standard t- p- Significance

coefficient error ratio | value

CONST 132.98 0.00 19.25| 6.91 0.00 falaied
PRICEGAP —-0.50 —-0.10 0.21 | —2.37 0.03 ol
PRODUCTIVITY -12.21 -0.15 513 | —2.38 0.03 fal
COEF.
SUBS_PRODUCT -1.12 —-0.18 0.29 | -3.83 0.00 falaied
SUBS_OTHER —0.88 —-0.28 0.28 | -3.14 0.00 falaied
Mean dependent var. 48.27 S.D. dependent var. 30.17
LSDV R-squared 0.58 Within R-squared 0.09
rho 0.44 Durbin-Watson 0.87
Test F 8.61 (p<0.00) Welch test 83.21 (p<0.00)
Breusch-Pagan test 789.85 (p<0.00) Hausman test 8.96 (p=0.06)

Source: own calculations.

Additionally, in table 2 we present the ranking of EU-27 countries (with reference to
Belgium) based on the increasing fixed effects on the relative deprivation index. The best time
in-variant conditions for reducing relative deprivation of farmers’ incomes occur in Bulgaria,
Netherlands, Malta and Spain, the worst in Ireland, Denmark, Slovenia, Slovakia and Finland.
However the more detailed analysis of this observation goes beyond the objectives of the paper.

In the next step we estimate country-fixed regression for the 15 “old” MS. Results are
presented in table 3. Coefficients of all variables are significant, however we observe puzzling,
positive signs for the subsidies. This confirms the inverse relation of subsidies and incomes in
Basic Payment Scheme (BPS) as it was stated in the Theoretical Framework part. Meanwhile
the market treadmill effects do not occur. It supports thesis that social goals of the CAP support
are not being achieved under the scheme of decoupled subsidies in EU-15 since they enhance

relative income deprivation of farmers instead of reducing it.



Table 2. Countries’ fixed effects (ref. Belgium, model 1 for 27 EU Member States) (1995-
2015).

Country Coefficient Standard error | t-ratio p-value | Significance
Bulgaria —27.72 6.83 —4.06 0.00 faleka
Netherlands —23.27 6.60 —3.53 0.00 il
Malta —22.71 10.51 —2.16 0.03 il
Spain —21.84 9.48 —2.30 0.02 il
Estonia —14.43 7.07 —2.04 0.04 **
United Kingdom —8.89 6.54 -1.36 0.17
Greece 1.51 9.15 0.16 0.87
France 2.59 6.64 0.39 0.70
Cyprus 6.60 9.60 0.69 0.49
Italy 8.21 8.92 0.92 0.36
Romania 9.16 7.55 1.21 0.23
Czech Republic 11.66 6.91 1.69 0.09 *
Lithuania 15.88 6.57 242 0.02 il
Hungary 17.60 6.64 2.65 0.01 falekl
Germany 21.39 6.41 3.34 0.00 ikl
Portugal 22.62 6.91 3.27 0.00 flekal
Sweden 23.39 6.78 3.45 0.00 *xx
Poland 25.44 6.99 3.64 0.00 *xx
Latvia 27.65 7.01 3.94 0.00 flekal
Luxemburg 33.24 7.10 4.68 0.00 ikl
Austria 36.32 7.41 4.90 0.00 falalel
Ireland 41.43 7.44 5.57 0.00 faleka
Denmark 41.62 6.31 6.60 0.00 ikl
Slovenia 46.98 6.56 7.16 0.00 falalel
Slovakia 49.37 6.57 7.52 0.00 faleka
Finland 54.99 11.10 4.95 0.00 *xx

Source: own calculations.

Time effect (linear trend) reinforce this conclusion: the relative income deprivation

index was increasing by 0,96 (approximately 1%) per year in the period 1995-2015. What is



also important, standardized results of estimation indicate that for this group of countries it is

the subsidies which play the most important in shaping relative agricultural income gap.

Table 3. Results of panel data estimation for 15 “old” EU Member States (1995-2015).

Model 2: Country and time fixed-effects using 306 observations
Included 15 cross-sectional units

Time-series length: minimum 16. maximum 21

Dependent variable: RELATIVEDEPRIVATION

Beck-Katz robust standard errors

Variable Coefficient | Standardized | Standard t- p-value | Significance
coefficient error ratio
CONST 113.36 -0.01 23.09 | 4.99 0.00 *kx
PRICEGAP —0.82 -0.16 0.18 | —4.63 0.00 kel
PRODUCTIVITY —12.94 -0.20 7.79 | —1.66 0.10 *
COEF.
SUBS_PRODUCT 1.78 0.38 040 | 4.45 0.00 kel
SUBS_OTHER 1.01 0.41 0.22| 453 0.00 kel
TIME 0.96 0.22 0.24 | 4.10 0.00 falelal
Mean dependent var. 45.52 S.D. dependent var. 26.31
LSDV R-squared 0.71 Within R-squared 0.17
rho 0.55 Durbin-Watson 0.84
Test F 13.08 (p<0.00) Welch test 40.94 p<0.00)
Breusch-Pagan test 808.22 (p<0.00) Hausman test 12.19 p=0.03)

Source: own calculations

As expected, results for 12 “new” MS differ essentially form the results for “old” MS. In table
4 we present estimated random-effects regression for the “new” MS. In random-effects models
individual effects are constant over time, but they cannot be attributed to single countries, hence
they are presented as a part of residual variance (between variance). The higher value of
“within” variance than “between” variance indicates that the model explains better the income
gap differentiation within the country than between countries. In this case, the time-invariant

and unobservable conditions in the EU 12 countries accounts only for 48.35%?’ of the total

17 Rho = square of between variance/sum of the squares of between and within variance.



random error, and the remaining part of this variability is random. This means that the
agricultural policy (as well as other individual conditions) is quite homogenous in this group of
countries and the independent variables are of the crucial importance for the agricultural

incomes.

Table 4. Results of panel data estimation for 12 “new” EU Member States (1995-2015).

Model 3: Random-effects using 200 observations
Included 12 cross-sectional units

Time-series length: minimum 5, maximum 21
Dependent variable: RELATIVEDEPRIVATION

Beck-Katz robust standard errors

Variable Coefficient | Standardized | Standard | t-ratio | p-value | Significance
coefficient error

CONST 88.68 -0.08 16.15| 5.69 0.00 falaied

PRODUCTIVITY -14.15 -0.12 9.24 | -1.53 0.13

COEF.

SUBS_OTHER -1.55 -0.36 0.26 | -5.93 0.00 falaied

Mean dependent var. 53.22 S.D. dependent var. 35.78

Between variance 656.00 Within variance 678.83

Mean theta 0.75 Corr (y.yhat)"2 0.09

Breusch-Pagan test 231.47 (p<0.00) Hausman test 1.14 (p=0.57)

Source: own calculations.

Since price gap, linear trend and subsidies on product proved to be insignificant, we provide
only reduced model. We decided to leave the “productivity” in the model although it is on the
threshold of significance level (assuming o = 0,1) In case of the “new” MS other subsidies'®
proved to be only strongly significant variable with the biggest standardized coefficient. It
implies that for these countries the CAP has still strong social dimension. On the second place
it is the “productivity” which stimulates income growth. It is worth to notice that its marginal
effect on the relative deprivation is 10% stronger than in the EU-15. The lack of “price gap” in
the set of significant variables belies the claim that global prices have stronger impact on the
farmers’ income in the EU-12 than in the EU-15.

18 This is of course due to the fact that after CAP reform in 2003 subsidies on production are barely available.



5. Conclusions

The main aim of this paper was to verify, if membership in the EU and utilization of CAP

founds help to increase income of labour factor in agriculture and, what is even more important,

to reduce relative income deprivation of farmers. The second objective was to analyse main

factors influencing the income gap between farmers and rest of the society. Theoretical

considerations and empirical analysis have led to the following conclusions:

Social goals of the CAP support have not been achieved under the scheme of decoupled
subsidies in EU-15 since they enhance relative income deprivation of farmers instead of
reducing it. Social goals of the CAP have however been achieved under the SAPS in the
EU-12, where agricultural subsidies play the major role in reducing the income gap between
agricultural and non-agricultural sectors;

Cochrane’s market treadmill theorem, which manifests with the negative relation between
the productivity and incomes did not occur in the European agriculture in the analysed
period, however the influence of productivity on reducing the income gap between
agricultural and non-agricultural sectors is rather weak;

Farmers in the EU-15 operate under the bigger pressure of global prices then in the EU-12,

although the effect of productivity on incomes is stronger in the “new member countries”.

On the basis of performed macroeconomic analysis, we can formulate only some very general

recommendations with regard to the future direction of the EU CAP:

In order to fulfil one of the main objectives of the CAP, which is “ensuring fair standard of
living for the agricultural community, in particular by increasing the individual earnings of
persons engaged in agriculture”, the BPS should be gradually substituted by the system
recalling SAPS;

Policy designers should look for the new CAP solutions which will mitigate the problem of
relative deprivation of agricultural incomes. They should also reconsider a role of decoupled
payments in the EU. Shall they have a social dimension, a compensatory meaning, or maybe
their role shall be limited to the payments for providing public goods only?

Negative correlation between agricultural subsidies and agricultural incomes in the EU-15
should be subjected of deeper analysis.

Acknowledgements

This work was supported by the Polish National Science Centre Project No. OPUS 6 UMO-
2013/11/B/HS4/00572



References
Anderson, K., Nelgen, S. (2013). Updated Global and National Estimates of Distortions to
Agricultural  Incentives,  1955-2011. Washington D.C.: World Bank.
www.worldbank.org/agdistortions
Banga, R. (2014). Impact of Green Box Subsidies on Agricultural Productivity, Production and
International Trade. Unit of Economic Cooperation and Integration Amongst Developing
Countries (ECIDC). Background Paper NO. RVC-11, 15-21.
Bhandari, P. (2004). Relative Deprivation and Migration in an Agricultural Setting of Nepal.
Population and Environment, 5(25), 475-499.
Cai, W., Pandey, M. (2015). The agricultural productivity gap in Europe. Economic Inquiry,
53(4), 1807-1817.
Chatterjee, S., Hadi, A. (2006). Regression Analysis by Example. Wiley-Interscience, Hoboken,
N.J.
Chen, S. i1 Ravallion, M. (2013). More Relatively-Poor People in a Less Absolutely-Poor World.
The Review of Income and Wealth, 1(59), 1-28.
Ciaian, P., Swinnen, J. (2009). Credit market imperfections and the distribution of policy rents.
American Journal of Agricultural Economics, Vol. 91, pp. 1, 123 -124, 140.
Cochrane, W. (1958). Farm prices: myth and reality. University of Minnesota Press.
Czyzewski, B., Matuszczak, A. (2016). Political rents in the EU-27. Comparative analysis in
Political Rents of European Farmers. In: B. Czyzewski (ed.), The Sustainable
Development Paradigm. International, National and Regional Perspective. Polish
Scientific Publishers PWN, Warsaw
Davis, J. (1959). A formal interpretation of the theory of relative deprivation. Sociometry (4),
280-296.
European Commission. (2015). EU agriculture spending - focused on results. DG Agri Fact-
Sheet, Brussels.
Eurostat. (2008). Handbook for EU Agricultural Price Statistics,
http://ec.europa.eu/eurostat/ramon/statmanuals/files/Handbook%20for%20EU%20Agric
ultural%20Price%20Statistics%202008.pdf, p. 10.

Eurostat. (2016). Economic Accounts for Agriculture Database,

http://ec.europa.eu/eurostat/web/agriculture/data/database
Fatkowski, J. (2013). Does it matter how much land your neighbour owns? The functioning of
land markets in Poland from a social comparison perspective. IDEAS Working Paper
Series from REPEc, 1-20.


http://ec.europa.eu/eurostat/ramon/statmanuals/files/Handbook%20for%20EU%20Agricultural%20Price%20Statistics%202008.pdf
http://ec.europa.eu/eurostat/ramon/statmanuals/files/Handbook%20for%20EU%20Agricultural%20Price%20Statistics%202008.pdf

Grant, P., Abrams, D., Robertson, D. i Garay, J. (2015). Predicting Protests by Disadvantaged
Skilled Immigrants: A Test of an Integrated Social Identity, Relative Deprivation,
Collective Efficacy (SIRDE) Model. Social Justice Research, 1(28), 1-6.

Hennessy, D. (1998). The production effects of agricultural income support polices under

uncertainty. American Journal of Agricultural Economics, Vol. 80, 46-55.

Hill, B. (2012). Farm Incomes, Wealth and Agricultural Policy: Filling the CAP’s Core
Information Gap. Oxfordshire UK, CABI International.

Hill, B., Bradley, D. (2015). Comparison Of Farmers’ Incomes In The EU Member States.
Study for the European Parliament's Committee on Agriculture and Rural Development.

Hyll, W. i Schneider, L. (2014). Relative deprivation and migration preferences. Economics
Letters, 2(122), 334-337.

Jayanta, S. i Dipti, P. (2013). Changes in reative deprivation and social well-being.
International Journal of Social Economics, 6(40), 528-536.

Jonsson, T. (2007). Collective action and Common Agricultural Policy lobbying: Evidence of

Euro-Group influence, 1986-2003. Umed Economic Studies. No. 713. Umea University.

Kelly, C. i Breinlinger, S. (1995). Identity and Injustice: Exploring Women’s Participation in
Collective Action,. Journal of Community & Applied Social Psychology (5), 41-57.

Levins, R., Cochrane, W. (1996). The treadmill revisited. Land Economics, 72(4), 550-553.

Liefert, W. (2005). Decomposing changes in agricultural price gaps. International Agricultural
Trade Research Consortium (No. 14592).

Mueller, D. (2015). Profit seeking and rent-seeking in the United States and Europe. In: R.
Congleton, A. Hillman (eds.) Companion to the Political Economy of Rent Seeking. Elgar.
Cheltenham. Northampton.

OECD. (2016a). Agricultural support estimates. OECD Agricultural Statistics.

http://dx.doi.org/10.1787/data-00737-en

OECD. (2016b). Glossary of statistical terms.
https://stats.oecd.org/glossary/detail.asp?ID=2890

Olley, S., Pakes, A. (1996). The dynamics of productivity in the telecommunications equipment
industry. Econometrica, Vol. 64, 1263-1296.
Ravallion, M. i Chen, S. (2011). Weakly Relative Poverty. The Review of Economics and
Statistics, 4(93), 1251-1261.
Rizov M., Pokrivcak J., Ciaian P. (2013). CAP Subsidies and Productivity of the EU Farms.
Journal of Agricultural Economics, Vol. 64, No. 3. 537-557.


https://stats.oecd.org/glossary/detail.asp?ID=2890

Runciman, W. (1966). Relative deprivation and social injustice. Berkeley, University of
California Press.

Stark, O. i Fan, S. (2011). Migration for degrading work as an escape from humilitaion. Journal
of Economic Behavior and Organization, 3(77), 241-247.

Tacco, B., Bailey, A., Davidova, S., (2013), The Reallocation of Agricultural Labour across
Sectors: An Empirical Strategy for Micro Data. Factor Markets Project Working Paper
No. 45.

Tougas, F. i Beaton, A. (2002). Personal and group relative deprivation: connecting the "I" to
the "We". In: I. Walker i H. Smith (eds.), Relative Deprivation: Specification,
Development, and Integration. Cambridge: Cambridge University Press.

Treaty Establishing the European Economic Community, (1957), 25 March 1957, 298 U.N.T.S.
3,4 Eur. Y.B. 412.

Yitzhaki, S. (1979). Relative deprivation and the Gini coefficient. Quarterly Journal of
Economics, 2(93), 321-324.

Zawalinska, K., Majewski, E., Was, A., (2016), Long-Term Changes in the Incomes of the
Polish Agriculture Compared To The European Union Countries. Annals of Polish
Association of Agricultural Economists, XVII (6), 346-354.



Appendix
Table 5. Relative income deprivation index in 27 EU Member States (1995-2015).

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Belgium 434 | 337| 313| 358| 456 | 353 | 433 | 550 | 483 | 470| 541 | 366 | 27.2| 533 | 59.7| 372 | 527| 350| 564 | 66.7 | 61.4
Bulgaria 0.0 0.0 74| 224 | 155 | 182 | 126| 27.2 00| 308 | 31.7| 217 | 190 4.2 00| 116
Czech Rep. 175.7 | 255.0 | 128.2 | 35.6 | 152.7 | 1475 0.0 0.0 4.9 0.0 00| 635 2.0 0.0 0.0 0.0 0.0 0.0 0.0
Denmark 464 | 48.7| 554 | 871 | 918 | 741 | 587 | 949 1005| 901 | 853 | 805| 90.8| 184.7 | 1508 | 96.6 | 76.3| 236 | 70.8| 59.6 | 88.1
Germany 833 | 715| 715| 80| 808 | 651 | 512| 784 | 846 | 538 | 633 | 572 | 356 31.7| 671 | 51.2| 116 | 456 | 124 | 458 | 78.0
Estonia 547 | 384 | 472 | 494 0.0 00| 108 00| 325| 480 0.0 0.0 0.0 0.0 0.0 0.0
Ireland 589 | 632 | 550| 510| 636 | 664 | 652| 580 | 673 | 654 | 734 | 837| 79.7| 69.0| 723 | 69.8| 679 | 655
Greece 0.0 0.0 0.0 0.0 0.0 3.1 42| 146 | 247 | 278| 29.7| 358 | 296 | 293 | 201 | 241 | 325| 282 | 314 | 254 | 148
Spain 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
France 293 | 284 | 261 | 229 | 283| 332| 36.7| 394 | 420| 419| 500 | 431| 30.7| 490| 66.8| 324 | 29.1| 30.1| 50.1| 40.0| 30.2
Italy 338 | 29.2| 293 | 274 | 224 | 280 | 257 | 280 | 292 | 273 | 455| 49.0| 508 | 484 | 51.0| 61.8| 540| 485| 319 )| 421
Cyprus 100.0 | 100.0 | 100.0 | 99.8 | 43.7 | 404 | 472 | 471 | 469 | 437 | 437 | 423 | 403 | 350 | 336 | 373
Latvia 75.7| 767 | 750| 685| 69.2| 719 | 511 | 581 | 509 | 551 | 650| 67.7| 498 | 49.2| 406 | 549 | 60.8 | 33.7
Lithuania 366 | 408 | 59.1| 639| 69.7| 76.7| 788 | 581 | 56.0| 69.7| 550| 60.7| 70.7| 601 | 401 | 215 | 37.7| 473 | 53.2
Luxembourg 534 | 56.2| 31.0| 620 | 487| 658 | 61.2| 495| 684 | 850| 85| 771| 584 | 80.2| 780 | 850 | 4538
Hungary 534 | 46.7| 663| 703 | 69.7| 818 | 832| 639| 655| 626 | 614 | 40.7| 702| 613| 289 | 415| 309 | 220 | 850
Malta 0.0 3.9 0.0 1.4 324
Netherlands 0.0 0.0 0.0 00| 11.7 8.5 65| 281| 220| 356 | 296 00| 109 | 354 | 641| 234 | 525| 394 | 175| 308 | 24.8
Austria 553 | 569 | 629 | 655| 660| 635| 552 | 599 | 606 | 575| 588 | 538 | 47.7| 498 | 642 | 558 | 481 | 523 | 59.5| 63.0 | 33.2
Poland 81.7| 796 | 825| 845 | 632| 669 | 63.2| 546 | 647 | 587| 504 | 409 | 458 | 41.0| 473 | 64.8
Portugal 346 | 410| 469 | 510| 439 | 565| 544 | 593 | 606| 51.7| 600 | 596 | 648 | 599 | 679 | 580| 699| 609 | 509 | 518 | 54.0
Romania 339 | 434 642| 439 | 452 | 379 48| 608 | 626 | 764 | 652 | 732| 70.7| 185| 459 | 355 | 30.1| 475
Slovenia 832| 873| 842 | 845| 8.4 | 836| 89| 86| 83| 767| 781| 798| 771| 807 | 813 | 808 | 770| 832 | 821 | 779 | 453
Slovakia 119.3 | 100.8 | 974 | 116.8 | 1009 | 90.1| 80.0| 784 | 1108 | 70.7| 922 | 756| 708 | 606 | 1054 | 1085 | 63.0| 41.0]| 78.0| 54.7| 76.5
Finland 430 | 573 | 569 | 690 | 568 | 492 | 500| 516 | 548 | 582 | 57.7| 624 | 541 | 611| 546 | 494 | 456| 435 | 643 | 804 | 899
Sweden 564 | 599 | 548 | 617| 69.7| 644 | 608| 611| 63.7| 694 | 600 | 508 | 378 | 481 | 684 | 46.1| 525| 559 | 66.2 | 56.2 | 87.0
UK 0.0 00| 234| 473 | 501 | 604 | 581 | 485 | 347 | 425| 421 | 43.7| 409 8.4 46| 136 0.0 0.0 0.0 00| 544

Source: own calculations based on EAA Database.




Table 6. Ratio of subsidies for agriculture to the value of agricultural output in 27 EU Member Countries (1995-2015).

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Belgium 463 | 532 | 462| 457| 691 | 497| 610 718 | 758 | 807 | 7.38| 950| 9.95|10.24| 11.79| 10.38 | 10.01 | 845 | 8.05| 861 | 9.48
Bulgaria 0.00| 000| 025| 022| 045| 0.18| 1.03| 158 | 247 | 221 | 288 | 182 10.19 | 13.46 | 1491 | 15.64 | 13.66 | 17.72 | 23.91 | 23.28 | 20.15
Czech Rep. 453 | 620 | 598 | 514 | 7.20| 8.67 | 10.81 | 19.97 | 24.04 | 19.83 | 23.82 | 32.05 | 27.93 | 24.81 | 24.98 | 22.24 | 25.20 | 25.14
Denmark 9.3 9.0 8.9 9.8 9.9 9.5 97| 108 | 110 | 112| 125| 128 | 113| 119 | 125| 106 9.7 8.7 9.4 9.5| 10.0
Germany 13.1| 128 127| 123| 126| 13.1| 121} 131 | 137| 136| 158 | 159 | 140 | 139| 159 156 | 13.7| 134 | 128 | 133 | 145
Estonia 1.0 1.8 21| 111 9.2 6.4 5.0 6.6 6.1| 175| 182 | 216| 193 | 243 | 259 | 276 | 23.7| 225| 224 | 203 | 195
Ireland 156 | 186 | 205 | 222 | 202 | 215 | 221 | 273| 266 | 258 | 39.0| 353 | 323 | 325| 384 | 296 | 288 | 2062 | 214 | 223 | 217
Greece 182 | 195| 179 | 204 | 208 | 206 | 205| 228 | 218| 239| 209 | 286 | 316| 31.7| 324 | 302 | 298| 285| 272 | 273 | 249
Spain 150} 132| 131 | 130| 135| 139| 163 | 165| 155| 164 | 170| 184 | 176| 169 | 187 | 173| 167 | 16.2| 149 | 154 | 153
France 135| 135| 132 | 126 | 133 | 131 | 139 | 147 | 164 | 148 | 155 | 16.7| 149 | 147 | 156 | 147 | 138 | 127 | 127 | 124 | 135
Italy 7.7 8.8 9.5 8.7 95| 101 | 109 | 119)| 109 9.8 9.7 | 104 9.2 88| 143| 106 | 111 9.4 94| 121 | 107
Cyprus 2.2 0.5 0.6 6.8 7.3 6.3 6.3 6.7 6.4 6.1 6.1 6.5 6.0 103 | 116
Latvia 6.3 2.8 3.4 3.8 6.6 92| 244 261 | 342| 261 | 262| 329| 298| 26.1| 220| 238 | 27.0| 257
Lithuania 2.7 3.4 3.5 4.0 5.5 1.6 2.7 3.2 29| 130| 146 184 | 133 | 144| 187| 179 | 146| 133 | 153 | 16.7| 17.0
Luxembourg | 13.1| 181 | 200 | 170| 172 | 194 | 220| 169 | 206 | 180 | 227 | 236 | 190 | 184 | 211 | 214 | 232 | 166 | 157 | 159 | 206
Hungary 25 4.6 3.5 3.6 4.1 5.2 67| 136| 182 | 180 | 175| 16.7| 20.7| 227| 21.0| 219 | 219 | 223 | 233
Malta 0.8 0.8 0.8 0.9 2.0 85| 124 | 169 | 16.7| 194 | 134 | 146 | 244 | 164 | 166 | 156 | 176 | 16.3
Netherlands 3.1 3.7 2.6 2.7 3.7 2.7 3.3 3.1 3.8 4.0 4.3 5.6 4.3 4.6 5.1 4.2 4.7 4.5 4.4 4.2 4.3
Austria 350 325| 296| 281 | 267 | 271| 298| 315| 318 | 318| 345| 338| 276 | 264 | 296 | 278 | 239 | 234 | 242 | 231 | 220
Poland 1.7 1.7 1.8 1.6 1.8 16| 121 | 142 | 174| 159 | 165| 219 | 220| 20.7| 170 | 19.0| 19.1| 16.8
Portugal 144\ 132 | 144| 153| 131 | 111 | 124 | 125| 135| 149| 170| 131 | 150 | 16.2| 134 | 154 | 142 | 16.0| 138 | 134 | 121
Romania 2.2 2.1 2.8 2.9 1.8 2.6 3.7 4.6 5.3 6.1 54 8.7 7.6 71| 103 9.0 121
Slovenia 2.4 2.3 25 2.6 5.0 96| 115| 112 | 163 | 183 | 218 | 246| 235 | 226 | 244 | 228 | 204 | 221 | 224 | 201| 199
Slovakia 114} 101| 105| 111 122 182 | 123 | 105| 125| 134 | 149 | 165| 198 | 233 | 309 | 281 | 221 | 215| 206 | 21.7| 245
Finland 60.1| 499 | 483 | 536| 532 | 554 | 551 | 554 | 579 | 569 | 58.0| 66.7| 58.7| 575| 612| 575| 49.0| 478 | 465 | 503 | 51.0
Sweden 163 | 170| 174| 182 | 185| 188 | 208 | 216 | 208 | 215 | 250 | 255| 215| 219| 240 210| 202 | 182 | 184 | 17.7| 178
UK 126 | 158 | 16.1| 169| 175| 174| 169 | 180 | 180 | 186 | 221 | 227 | 201 | 174 | 198 | 181 | 157 | 143 | 137 | 122 | 127

Source: own calculations based in EAA Database.




