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Farm subsidies and agricultural employment:

The education channel

Berlinschi R., Van Herck, K. and Swinnen J.F.M.

Abstract

Agricultural employment in industrialized countrideas been steadily decreasing despite
important levels of farm subsidies. We argue threg explanation to this puzzle is the positive
impact of subsidies on the education levels of émsmchildren. If farmers are credit
constrained, they may underinvest in their child&serducation. By increasing farmers’
revenues, subsidies increase investment in educdtimore educated children are less willing
to become farmers, one long term effect of sulssidieo reduce labor supply in the agricultural
sector. We provide a theoretical model and soméraapevidence supporting this argument.

Keywords:Agricultural Employment, Farm Subsidies, Educati@redit Constraints

JEL classificationQ12; Q18; 120; J62

1. INTRODUCTION

The past century has withessed a major declineestern countries’ workforce employed
in the agricultural sector. A hundred years agmoat one out of two persons in North America
and Western Europe was employed in agricultur@0B8, the share of agricultural employment
was 3.4% in the EU15 and 1.5% in the US (Tablé This decline accelerated in the past
decades. Between 1971 and 2009, agricultural emm@ay in the EU15 decreased by 45% to
85%. In Spain for example, the share of agricultanaployment dropped from 30% in 1971 to
4% in 2009 (Figure 1).

Table 1: Share of agricultural employment

Country Share of Agricultural Employment in Share of Agricultural Employment in
1970 2008
Australia 8.0% 3.3%
Canada 3.3% 2.4%
EU-15 13.4%* 3.4%
Iceland n.a. 4.8%
Japan 17.4% 4.2%
New Zealand 10.6% (1986) 6.9%
Norway 12.2% (1972) 2.8%
South Korea 50.4% 7.2%
Switzerland 8.6% 4.0%
United States 4.5% 1.5%

Source: Eurostat, ILO, national statistics; * esiien

! Timmer (2009) describes the fast structural changbe agricultural sector of the rich economiad &ow it is propelling their
economies to “ A World Without Agriculture”. He angments that this process is occurring fast andtitftes this by the following
statement “In the United States today there areraavyers than farmers, more dry cleaning estafigstis than farmers”.
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Figure 1: Evolution of the share of agriculturalpggayment (1971-2009)
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Agricultural activities in the EU15 are traditiohatoncentrated in family farms, which
are usually transmitted from generation to genendtiThe decline in agricultural employment
is largely due to the fact that farmers’ childrentiese countries have been turning more and
more to industry or services rather than taking akeir parents’ farm (Calus et al., 2008). For
example, in 2008, only 27% of all Dutch farmersesldhan 50 indicated that they had a
successor and in the Belgian Flanders region,piisentage was even lower (13%) (De Bont
and Van Everdingen, 2010; Vlaamse Overheid, 2009).

This decline in agricultural employment is takindage despite the fact that rich
economies have introduced considerable farm incsupgort. In the period 2003-2008, the US
government spent between USD 12 billion and USiRdn per year for supporting farmers
(USDA Economic Research Service). In the period528010, The EU spent more than 50
billion euros per year for supporting farmers tigiothe Common Agricultural Policy (CAP). If
one takes into account support through market atiguis, European support to farmers in 2009
was around 87 billion euros (OECD, 2010).

Given the size of the income support directed tonéas, the speed of decline in
agricultural employment is puzzling. Intuitivelyn® would expect subsidies to have a positive
impact on agricultural employment. However, empirievidence suggests that the opposite is
happening. The outflow of labor from the agricudiusector has been strongest in the countries

2 In 2007, 83% of the EU-15 agricultural labor fowas concentrated in family farms and in some a@s)tsuch as Ireland (99%),
Spain (99%) and Italy (96%) virtually all agricuil employment was in family farms. For a detaite@rview of the reasons for
the dominance of intergenerational farm successiea Stiglbauer and Weiss (2000).
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which have supported agriculture most heavily. Ackgdook at OECD data over the period
1987-2007 shows that changes in agricultural incenpport, captured by producer support
estimate (PSE) indicator were negatively correlatéth changes in agricultural employment
(Figure 2). A similar pattern can be observed atshb-sector level within agriculture. The most
heavily subsidized sub-sectors had the strongegktogment decline (Figure 3 and 4).

Figure 2:Change in agricultural labor and chang®®E (1987-2007)
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Figure 3: Average share in total market price supfddPS) in different subsectors in the

EU (%; 1990-2007)
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Figure 4:Change in agricultural labor in differenbsectors in Belgium (%; 1990-2007)
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Note that the data presented in Figure 4 is foriBeigsince no data is available on the EU 15 fa tilme period.
However, for most of the EU 15 countries where weehdata on, we find similar results.
Source: Own calculations based on Eurostat

A number of academic papers have analyzed the tmpfasubsidies on agricultural
employment. Depending on their conclusions, theylmEclassified in three groups.

A first group of studies found no effect of subsglbon agricultural employment. Barkley
(1990) reaches this conclusion using aggregateatafaice support programs and agricultural
employment in the US for the period 1940-1985. Hgues that two opposite effects of
subsidies offset each other. On the one hand, pruggort programs raise labor supply in
agriculture, since they increase income from fagn®n the other hand, price support programs
reduce labor demand in agriculture, since theyuatally coupled with obligations to set aside
part of the land. Mishra et al. (2004) find simitasults for the US. Glauben, Tietje and Weiss
(2006) find that subsidies had no impact on agiical employment in Western Germany.

A second group of studies found a positive impattsobsidies on agricultural
employment. Foltz (2004) shows that US dairy ppobcies reduced the rate of farm exit in the
dairy sector in Connecticut, in the period 199720RQey and Roberts (2006) find that larger
government payments, in the form of more base abaa a small but statistically significant
effect in facilitating US cash grain farm survivial the period 1982-1997. Breustedt and
Glauben (2007) find that increases in subsidy paymand output prices significantly reduced
the decline in the number of farms in the period3t2997 in 110 regions of the EU15. Pietola
et al. (2003) find that policies which lowered auttprices, such as subsidy cuts, accelerated the
decline in farm population in Finland.

A third group of studies found a negative impacswbsidies on agricultural employment.
Goetz and Debertin (1996) show that farm progranynyeets accelerate capital-labor
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substitution and are associated with higher mignabut of agriculture. Goetz and Debertin
(2001) use US county level data for the period 19880 to show that government payments
reduce the odds that the number of farm operatodecreasing in a county, but when this
number is decreasing, payments increase the sgeddclne. They argue that government
payments may help farmers maintain their activiiyt they may also help them buy out the
farms of those seeking to exit, which acceleratesdecline in the number of farmers. Hoppe
and Korbi (2006) use individual farm level data fioe period 1978-1997 to show that exit rates
for farmers producing grain are generally highantlor those producing beef cattle. They
relate this finding to the fact that grain farmgse®e more government assistance than beef
cattle farms and argue that government programedsgiee exit rate of small grain farms by
providing funds for larger farms to buy them outsBd on regional Eastern German data,
Petrick and Zier (2010) found that both coupled dadoupled direct payments had a negative
impact on agricultural employment. In addition,ytHiand a zero marginal effect of investment
aid and transfers to less favored areas on agrialilemployment, while agri-environmental
measures had a positive effect on agriculturalrlabo

This conflicting evidence suggests that the impach support programs on agricultural
employment is not straightforward. Several chanmétl opposite effects come into play and
the total effect varies among regions and timeqgaksti We believe that one important channel
through which subsidies affect agricultural empleytnin the long run has been overlooked by
the literature. This channel is the effect of sdies on the education level of farmers’ children.

When farmers are credit constrained, they may umagest in their children’s education.
By increasing farmers’ revenues, subsidies allogmtho increase investment in education. If
children with higher education levels are lessimgllto work in the agricultural sector then one
long term effect of farm subsidies is to reducetadupply in the agricultural sector.

The aim of this paper is to contribute to analysighe impact of farm subsidies on
agricultural employment by focusing on the educattbannel. We provide a theoretical model
and some empirical evidence supporting our argument

Our theoretical framework is a two period modelifergenerational investment in
education, based on Acemoglu and Pischke (200B.etbhnomy is composed of farmers with
heterogeneous revenues exogenously given. In perned each farmer decides whether to
consume all his revenue or to invest part of higchild’s education. In period two, each child
decides whether to work in the agricultural sectoin the non-agricultural sector (industrial or
service sector), depending on the expected reveneach sector. We assume that education
increases expected revenues and that returns tatimtu are higher in the non-agricultural
sector. We show that in presence of credit comtgasubsidies have two opposite effects on
agricultural employment. On one hand, for givencadion levels, they induce more children to
choose the agricultural sector, since they increagéeultural revenues with respect to non-
agricultural sector revenues. On the other hanisidies allow more farmers to educate their
children, increasing the attractiveness of jobshi non-agricultural sector for those children.
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The overall effect of subsidies depends on farmexgnue distribution. When the proportion
of poor farmers is sufficiently high, subsidiesued agricultural labor supply in the long term.

We provide some empirical support for this argumesihg data on farming households’
revenues and their children’s education levels amployment sectors in five European
countries. In absence of data on the level sulssidieeived by each farmer, we assume that
subsidies increase farmers’ revenues by some factdrwe estimate the effect of farmers’
revenues on their children’s schooling level andoleyment sector. We find that farmer’s
revenue has a positive and significant impact ennilimber of years of schooling of his child,
which in turn has a negative and significant impacthe probability that the child will work in
the agricultural sector. This evidence suggests fdran subsidies accelerated the decline in
agricultural employment in the countries considered

The rest of the paper is organized as follows. datisn 2 we present the theoretical
model. In section 3 we present the data, the estimanethods and the empirical results.
Section 4 concludes.

2. THEORETICAL FRAMEWORK

We build a model of investment in schooling basaddaemoglu and Pischke (2001).
The economy is composed &ffarmers with revenuew_, following a cumulative distribution
functionF({w ). Each farmer has one child. The game lasts twogeri

In period 1, each farmer consumgsavess and invest an amou#tto educate his child.
He dies at the end of the period.

In period 2, the child’s education levelds= 1 if parents invested in his education and
e = 0 otherwise® Each child decides whether to work in the agrigalt sector, i.e. overtake
his parents’ farm, or work in the non-agricultusactor, i.e. take a job in the industrial or
services sectors. Child’s expected revenue is ddwt and his consumption level is denoted
¢. The game ends at the end of period 2.

The farmer is altruistic towards his child. Hislityifunction depends on his consumption
level and on his child’s consumption level:

U(e,€) = Inc + Blné, (1)

whereff =< 1 is the altruism rate.

Each farmer maximizes his utility with respect te tonsumption levet, the amount of
savingss and his child’s education level subject to his budget constraint and to his &hild
budget constraint.

3 For simplicity we assume the level of educatiobéa binary variable.
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Assuming for simplicity that the interest rate &d, the farmers’ and his child’s budget
constraints are respectively given by:

c+het+s=w, (2)

c<s+w, (3)

The child’s utility only depends on his consumptievel. Therefore the child chooses the
employment sector that allows him to earn the rigb&pected revende.

We assume that children without education earrsémee revenue as their paremts, if
they choose to overtake their parents’ farm. Ifytltboose to work in the non-agricultural
sector, they earn an expected revenu,gf.

Education increases productivity and revenues. ¥#eirae that educated children earn
w,(1+ &,) if they choose to work in the agricultural seaodw,,.(1 + &,,,) if they choose
to work in the non-agricultural sector, wheéde and&,, are the rates of return to education in
the agricultural and non-agricultural sectors retpely.

We assume that:

Bpg =6, =0, 4)

i.e. the returns to education are lower in thecatftiral sectof.

We assume that education is a pure investment gamdit has no other value than
increasing expected revenues.

Agricultural employment in period one is exogengugiven by the number of farmers,
N. Agricultural employment in period two is endogasly given by the number of farmers’
children who choose to work in the agriculturaltseEWe denote iV,

Our aim is to assess the impact of farm subsidreagricultural employment in period
two. We solve the model by backward induction. tFiige determine child’s employment
choice for a given education level. Second, werdetee parents’ education decisions. Finally,
we compute agricultural employment in period twa ave analyze the effect of subsidies on
this variable.

Uneducated children choose to work in the agricaltsector ifw, = w, .. Educated
children choose to work in the agricultural sectbor w,(1+8,) = w,.(1+ 6,,).
Assumption (4) implies that all else equal, edutathildren are less likely to choose the
agricultural sectof.

4 Introducing a positive interest rate would noeathe results.

5 Other factors than revenue may affect the employrdecisions of farmers’ children. They may tak® iaccount leisure time and
the probability of being unemployed in each seatut they may derive additional utility from overitads their parents’ activity. We
assume that the monetary values of these otharaate included in the expected revenues of ezatbrs

6 Based on a sample of high school graduates i/81eé0razam and Matilla (1991) have shown the rattorschooling are higher
for non-agricultural occupations than for agrictaitemployment.

7 We assume that individuals can only enter thecaljtiral sector by taking over the farm of theirguds.

8 Ceteris paribus, the minimum farm revenue indueirghild to choose the agricultural sector is highleen the child is educated:

Wl 1+ 8ng)/ I:l + Ecjl = Wig-
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We can classify farmers’ children into three grqugepending on their parents’ revenue.
First, children of farmers with revenums, such thaw, <= w,, choose the non-agricultural
sector independently of their education level. 8dcahildren of farmers with revenums,
such thatw, = w, [(1+8, _)/(1+ 8_)] choose the agricultural sector independently of
their education level. Finally, children of farmeraith revenues w_, such that

W, < w, < w, [(1+8,.)/(1+ 8,)] choose the agricultural sector if and only if tteeg
not educated. Therefore, the educational choicabesfe intermediate revenue farmers affect
agricultural employment in period two.

Since the focus of this paper is the impact of tasheducational choices on agricultural
employment, we restrict our attention to theserintaliate revenue farmers, i.e. we assume that
the revenue of all farmers is higher than the etquecevenue in other sectors for a non-
educated person, but lower than the expected reviemther sectors for an educated pe%son

Wpe < W, < W [(146,,)/(1+6,)] (5)

Assumption (5) implies that a child will overtakis Iparents’ farm if and only if he is not
educated. Then, the child’s expected revenue cavriien as:

we=w, + elw, (1+6,.)—w,]. (6)

Each farmer maximizes (1) subject to (2), (3) aBd We solve parents’ optimization
problem in two cases. First, we consider the bemchmase in which farmers are not credit
constrained, i.e. they can borrow pledging thertuincome of their child. Second, we consider
the more realistic case in which farmers are creatistrained, i.e. they cannot borrow pledging
the future income of their child.

2.1. Benchmark case: absence of credit constraints

In this section we suppose that farmers can bommmey in period one, pledging on
their child’s income in period two. Thus, savingsde negative.

After solving parents’ optimization problem, we aiot that parents invest in education if
and only if:

W (14 6,.) —w, >h (7)

The right hand side of (7) is the cost of educatitime left hand side of (7) is the benefit
of education. As only non-educated children wilbake farming, this benefit is equal to the
difference between the expected revenue outsideudtgre for an educated child and the
farming revenue for a non-educated child. In absesfccredit constraints, farmers invest in
education if and only if the benefit of educatioweeds its cost.

Note that the cost of educatioh, is the same for everyone, while the benefit of

education,w,, (1 + 8,_) — w_is higher for poorer farmers. Therefore, in abseoteredit

® This assumption reduces the number of cases ¢orsidered and simplifies the reasoning, butriisdriving our results. Similar
conclusions can be reached without restricting iagmevenues.
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constraints, only the relatively poor farmers, i.ethose with revenues
W, < W,,(1+#¢,,)— h, investin education.

The proportion of educated children in period twe ithen equal to
F(w, (1+6,_.)— h)and agricultural employment in period two is gil®n

N =N[1 - F(wn(1+6,.)— k)L ©)

Let’'s now analyze the effect of farming subsidiashb

Suppose that subsidies increase farming revenue®oth periods, fromw, to
(1+ p)w,, withp = 0. Let N () denote agricultural employment in period two dsration
of subsidies.

Children of farmers with revenues w, such that
w, =w, [(1+6,)/(1+8_)]/(1+p) will choose the agricultural sector independently
of their education level. The proportion of farmarshis interval whose child will take over the

farm is thus equal to 1, while it wds— F{w,,.(1+ &,,) — k) = 1 in absence of subsidies.

Children of farmers with revenues w, such that
wy < wy [(1+8,.)/(1+86,)]/(1+p) will choose the agricultural sector if and only if
they are not educated. These farmers invest in  adiduc if

h < W, (1+8,,) —w,(1+p)."° The proportion of farmers in this revenue rangeseh
child will take over the farm is thus equal o— F([w, (1 +8. ) =h]/(1+ p))* In
absence of subsidies, this proportion was lowededa, asF is a cumulative distribution
function,1 — F(w,(1+ 8,.) — h) = 1 —F([w,, (1 +6,.) —hl/[L +p]).

Thus, we can state:

Result 1In absence of credit constraints, subsidies hagesitive impact on agricultural
employment in the next generation.

Note that if subsidies are sufficiently high, allarmers’ revenues satisfy
w, < w,,[(1+86,.)/(1+6,)]/(1+p) and all children will choose to become farmers.
Given assumption (5), a sufficient condition foistto happen is:

1+p=(1+6,,)/(1+8,). 9

Let us now consider the more realistic case oficoeshstrained farmers.

2.2. Realistic case: presence of credit constraints

In this section we suppose that farmers cannobbomoney in period one, pledging on
their child’s income in period two. Thus, savingsoot be negative.

Then parents maximize (1) under (2), (3), (6) dredgositive savings constraint:

s=0 (10)

®The solution to the maximization problem of themerfers is obtained by replacipg, with w1 + 7 in the initial problem.
1 This is the proportion of farmers who do not imieseducation.
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Solving this optimization problem, we obtain thatgnts invest in education if:

FWe) = [(Wa(1+ 6,0))F (W, —B)]/w, P4t > 1 (11)

The probability that a farmer invests in his ctél@ducation, i.e. the probability that (11)
is satisfied, decreases with the cost of educatiprand increases with the non-agricultural
skilled wage,w,,(1+ &,.). The impact of farmer's revenue on this probapilié not
straightforward. One can check thfiw, ) is increasing inv, for w, << w_* and decreasing
in w_ for w, = w,*, wherew,* = (£ 4+ 1)h/f. This means that increasing poor farmers’
revenues has a positive impact on investment ircagchn, while the opposite is true for rich
farmers.

The relationship between farming revenue and imvest in education is non-monotonic
because revenue has two opposite effects on fdredusational choices. On the one hand, as
farming revenue increases, the benefit of educatemmeases, so investment in education should
decrease. On the other hand, as revenue increasdg, constraints become less binding, so
investment in education should increase. The pesgifect of revenue is dominant as long as
w, < w,"

Let w_ andw, be the solutions tf(w,) = 1, with w_ > w_. Farmers with revenues
w, such thatw_ <2 w_ do not invest in education because they are coeuistrained, and

farmers with revenues, such thaw, = w_ do not invest in education because the returns are
not sufficiently high. Farmers with revenues, < w, <<w_ invest in education. Then

agricultural employment in period two is equal to:

N =N(F(wg) +1—F(w,)) (12)

Let's now analyze the effect of subsidies®nAs in the previous section, suppose that
subsidies increase all farming revenues figmto (1 + p)w,.

Children of farmers with revenues w, such that
w, =w, [(1+6,.)/(1+6_)]/(1+p) will choose the agricultural sector independently
of their education level. The proportion of farmarsthis revenue range whose children will
work in agriculture is 1. Thus subsidies incredmegroportion of successors for farmers in this
revenue range.

Children of farmers with revenues, suchw, < w,_[(1+6,_)/(1+ 6_)]1/(1 +p)
will choose the agricultural sector if and onlythiey are not educated. These farmers invest in
education iff, (w,) = f(w,(1+ p)) > 1. The proportion of farmers in this revenue range

whose children work in agriculture E(Wﬂf[l —|-p]) +1—F((wo/(1+p))), while it
was F(w,_ )+ 1 —F(w_) < 1 in absence of subsidies. Subsidies increase thgogion of

successors for farmers in this revenue range ifoshgdif:

FGwg) — F((w)/(1+p)) < F (wa) — F (wa/(1+ 1)) (13)
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The right hand side of (13) is the proportion ofnfars who are able to invest in
education thanks to subsidies. The left hand did23) is the proportion of farmers who are not
willing to invest in education because of subsidies

These different farmers are represented in Figurlf the proportion of farmers with
revenues between (w_)/(1+p) and w_, is sufficiently high, ie. if

F(W,) — F(W,)/(1+p)) > F(w,) = F(w./(1+p)). then subsidies have a negative
impact on agricultural employment in period two.

As in the previous section, if is sufficiently high, all children will become faers, i.e.
sufficiently high subsidies increase agriculturapéoyment.

Figure 5: Farmers’ revenues and succession

fwe) Farmers who have a
successor i absence of
subsidies

S

Farmers who have a
successor in
presence of subsidies

L i
o

Hence, we can state:

Result 2 In presence of credit constraints, subsidies mayeha positive, a nil or a
negative effect on agricultural employment in tlextngeneration. A negative effect is more
likely when subsidies are not too high and wherptioportion of poor farmers is important.

Our theoretical framework shows that credit comsé@ farmers under invest in their
children’s education. An increase in their revente®ugh subsidies would increase the
education levels of their children, acceleratinggraiion out of agriculture in the next
generation. The following section provides some ieogl evidence supporting this argument.
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3. EMPIRICAL FRAMEWORK

3.1. Data

We use data from the European Community Househat®lIRECHP). This is a survey
based on a standardised questionnaire that inva@wesial interviewing of a representative
panel of households and individuals in each couymimyering a wide range of topics. The total
duration of the ECHP was 8 years (waves), runniognf1994 to 2001.

The sampling scheme of the panel allows identifyitemtical individuals and households
in each year. We can thus identify children andrtparents in two different waves of the
ECHP.

From the first wave, collected in 1994, we selediedseholds in which at least one of
the parents was self-employed in the agricultuesdt@. We only consider self-employed
farmers because most of the farms in the EU-15ardly farms and succession takes place
within the household (Stiglbauer and Weiss, 2000% included information on household
characteristics, parents’ income and educatiori.leve

From the sixth wave, collected in 1999, we selec¢ted children of households which
were in the education system in 1994 and finislhedr tstudie$? We gathered information on
their current employment sector, their highest llee¢ education and some personal
characteristics.

Our dataset contains 97 individuals from Portu§akin, Italy and Ireland. For the other
EU-15 countries, we were not able to identify disight number of individuals self-employed
in agriculture.

Unfortunately, the dataset does not include angrinition on the level of agricultural
subsidies received by each farmer. Our approath é&ssume that subsidies increase farming
revenue by a given factor and to estimate the margmpact of farming revenue on the
education level and employment sector of farmengtcen.

3.2. Empirical Specification and Variables

In order to assess the marginal impact of farmenenue on the education level and
employment sector of farmers’ children, we estimate econometrical model in which we
assume the educational and occupational decisiohs jointly determined® We estimate the
following model:

LEAVE = ag + a; SCHOOL+ a, SELF + a3 WAGE + a4, GENDER +as HHSIZE +

as AGSIBLING + a; SCHOOLPARY+ country dummies +;

SCHOOL. = f, + p1 LEAVE +4, SELF + 3 WAGE + 5, GENDER + s HHSIZE + S5

AGSIBLING+ 7 SCHOOLPARF 5g ALLOWANCE+ country dummies +; (15)

2 The choice of using data from the first and thxéhsivave was purely arbitrary.
13 This approach is similar to Hennessey and Reh2@0i7).
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LEAVE is a dummy variable which takes the valuelaf the child is not employed in
the agricultural sector in 1999, and zero othenn&ace the returns to schooling are expected
to be higher outside the agricultural sector, imhials who already decided to leave the
agricultural sector are expected to take up moreaibn compared to those that decided to
stay in agriculture and hence it is expected tHBAVE has a positive impact on the level of
schooling of the child.

SCHOOL is the natural logarithm of the number ongeof full time education of the
child in 1999. We expected SCHOOL to have a pasitmpact on the probability to leave
agriculture as the returns to schooling in nonadtiural employment are higher compared to
agricultural employment.

SELF is the natural logarithm of self-employed fargnincome of the parents in 1994
(PPP adjusted, in euro$)We expect this variable to have a negative impacdthe decision to
leave agriculture, once education is controlled ®ince it is a proxy for child's expected
income in the agricultural sector. However, we exgepositive impact of SELF on the level of
schooling of the child as a higher income reduceditconstraints of the parents which allows
them to invest (more) in the education of theitdriein.

WAGE is dummy variable which takes the value of drtee main source of income for
the parents comes from an employment different ffarming in 1994, and zero otherwise.
Parents with an off farm employment experience mecadditional skills/information/networks
to those useful in farming. If these assets anestritted to children, the latter will be more
likely to find an off farm employment themselvesefihessey and Rehman, 2007). Being
employed in another sector may also encourage fsateninvest in the schooling of their
children as they have a positive attitude towardekimg in off farm employment and they want
to encourage their children to also take up empyinm the non-agricultural sector. Therefore
we expect that WAGE has a positive impact on tlellef education of the child.

GENDER is a dummy variable that takes the valueibtiee child is a woman, and zero
if the child is a man. Some studies found that phebability of succession is negatively
correlated to the number of daught]eSrs\Ne expect a positive impact of GENDER on the
decision to leave agriculture. According to Eurbstata on female enrolment in education,
women are more likely to engage in higher educadiod therefore we expect a positive effect
of GENDER on the level of education of the child.

HHSIZE is the household size of the family in tiretfwave, measured by the number of
adult equivalents according to the OECD equalizealle%6 We expect HHSIZE to have
positive impact on the decision to leave agricalfgince in larger household the probability
that another family member will take over the fasmigher. The effect of HHSIZE on the level

14 We also include the squared term of self-emmglageome in the regression, but we did not finddexice of a non-linear impact,
which could be related to the nature of the sample.

15 See for example Glauben et al (2004, 2010).

18 The household size is equal to 1 + 0.7*(numbeadhfits in the household of 14 years or more -1)5#(@umber of children in
the household younger than 14 years).
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of schooling of the child is not straightforwardn @e one hand, one may expect that in case
that there are multiple children, there is less eyoper child available to invest in the child’s
education and hence there may be a negative inp&ttiSIZE on the level of education of the
child. On the other hand in larger households therachildren may contribute to the education
of the younger children. In this case this effemtnthates, HHSIZE has a positive impact on the
level of education of the child.

AGSIBLING is a dummy variable that takes a valueook if the child has a sibling
which is also employed in the agricultural sectand zero otherwise. The effect of
AGSIBLING on the decision to leave the agricultusaictor can be ambiguous. On the one
hand, one might expect that when the child hablangiworking on the farm, he is less likely to
also start working on the farm as there is maybe ammugh work on the farm for two.
However, on the other hand, the fact that siblisgnvorking on the farm, is maybe be an
indication that agricultural work is profitable aiidcould a stimulus for the child to also start
working on the farm.

SCHOOLPAR is a dummy variable that takes the valuene if one of the parents has
completed secondary education. As more educatadefar are more likely to adopt new
technologies and more modern and efficient farmg begamore attractive for farmers’ heir, we
expect SCHOOLPAR to have a negative impact on thebgbility that children leave
agriculture, in line with other studies on this qtimzn.l7 In addition, we expect SCHOOLPAR to
have a positive impact on the level of schoolinghef child.

In order to eliminate the simultaneity bias due ttee fact that educational and
occupational decisions are jointly determined , wil estimate the model using an IV
procedure. We instrument the variable SCHOOL wtle tevel of education allowances
received by the parents. Education allowances gpeated to have a positive impact on the
level of schooling of childréff, and there is no obvious reason why they shoufdctaf
children’s employment decisions other than throwglucation. The instrumental variable
ALLOWANCE is the natural logarithm of the educatialowance received by the parents
(PPP-adjusted, in euros), to which we added one tuensure that it takes the value zero for
households that do not receive education allowance.

Country dummies control for country fixed effects.

The definitions and descriptive statistics for theariables are given in Table 2.

17 see for example Mishra et al., 2004; Stiglbauer\Afeiss, 2000; Glauben et al., 2004.
18 An indicator for a good instrument is that theretation between the instrument and the variabdemuich one instruments is
high. This holds in our case and the correlatiamwben SCHOOL and ALLOWANCE is high, namely 19%.
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Table 2: Descriptive statistics

Variable name Description Children that Children that
stay in leave
agriculture *° agriculture

Outcome variables

Leave Dummy variable that takes a value zeroefdahild is employed 0 1

in agriculture and one otherwise (Wave 6)
SCHOOL Natural logarithm of the number of years thatchild has been 221 2.48

in full time education (Wave 6)

Household income variables

SELF Natural logarithm of the income from self-eny@d farming of 7.97 7.90
the parents (in euro and controlled for PPP) (Wigve
WAGE Dummy variable which takes a value of onénd main source of 0.16 0.28

household income of the parents comes from wagésaaries
and zero otherwise (Wave 1)

Table 2: Descriptive statistics (continued)

Variable name Description Children that Children that
stay in leave
agriculture agriculture

Household and personal characteristics variables

HIGH Dummy variable that takes a value of one & thild has a 0.37 0.71
higher education (equal or higher than the secoridsel
education) and zero otherwise (Wave 6)

GENDER Dummy variable that takes a value of ortkéfchild is a woman 0.32 0.42
and zero when the child is a man (Wave 6)
HHSIZE Household size of the family in the firstwesand is measured as 4.00 4.27

the number of adult equivalents according to th€DE
equalized scale (Wave 1)

AGSIBLING Dummy variable that takes a value of avteen the child has a 0.89 0.77
sibling working in agriculture and zero otherwisgve 6)
SCHOOLPAR Dummy variable that takes a value of éaé of the parents 0.26 0.08

emploed in agriculture has a higher education (eguligher
than the secondary level education) and zero oteerfWave 1)

Country dummies

IRELAND Dummy variable that takes a value of onpafents and child 0.21 0.26
live in Ireland and zero otherwise

ITALY Dummy variable that takes a value of one dirents and child 0.26 0.37
live in Italy and zero otherwise

SPAIN Dummy variable that takes a value of oneaifgmts and child 0.11 0.10
live in Spain and zero otherwise

PORTUGAL Dummy variable that takes a value of dngarents and child 0.42 0.27

live in Portugal and zero otherwise

19 In 1999, 80% of the children were employed in tlem-agricultural sector, while 20% of the childneas employed in the
agricultural sector.

Page 15 of 21



Ancona - 122 EAAE Seminar
"Evidence-Based Agricultural and Rural Policy Makin

3.3. Results

Table 3 gives the estimation results for the edtonanodel.

In the first stage regression, ALLOWANCE is posiiy correlated with children’s
schooling at the 1% level, which is an indicatidrattthe instrument is valid. SELF has a
positive and significant effect on children’s schiog, which indicates that an increase in
farming will lead to a higher level of schooling thfe child. This suggests that subsidies may
play an important role in overcoming farmers cregistraints such that they are able to invest
(more) in their children’s education. AGSIBLING haspositive and significant impact on
children’s schooling. This suggests that when dyeane of the children is working in
agriculture the parents may decide to invest insttteoling of the other children because there
may be not sufficient work for both children on taem.

In the second stage regression, we find that ahildr schooling has a positive and
significant effect on the probability to leave thgricultural sector. Evaluated at the mean level
of schooling, a 10% increase in schooling incredbesprobability of leaving agriculture by
22%.

Once education is controlled for, parents’ farmingome has a negative impact on
children’s decision to leave agriculture, as expgdétom the theoretical model. Evaluated at the
mean self-employed farming income, a 10% increasiriming income decreases children’s
probability of leaving agriculture by 1.5%.

AGSIBLING has a negative and significant impactioa probability to leave agriculture,
indicating that when of his siblings is workingdgriculture the child will be less likely to leave
the agricultural sector.
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Table 3: Determinants of the decision to leave #igeicultural sector for farmers’
children, controlling for simultaneity bias; lodédilihood estimations.

Second Stage First Stage
(Outcome variable=Leave) (Outcome variable:
SCHOOL)
Coefficient z-value Marginal Coefficient z-value
Effect
Household income
SELF -0.221** -2.28 -0.087 0.066** 2.40
WAGE -0.400 -1.57 -0.158 0.130* 1.70
ALLOWANCE - - - 0.030*** 3.78
Household and personal
characteristics
SCHOOL 3.416*** 12.36 1.342 - -
GENDER 0.094 0.48 0.037 -0.013 -0.22
HHSIZE 0.090 1.13 0.035 -0.029 -1.27
AGSIBLING -0.669* -1.96 -0.245 0.189* 1.80
SCHOOLPAR 0.060 0.16 0.023 -0.046 -0.40
Country Dummies Yes Yes
Constant -5.578*+* -5.84 - 1.642%* 6.76-
Log likelihood -54.61
Wald test 195.57 (0.00)
Wald test for exogeneity 390.18 (0.00)
Correctly classified observations 72.16%
Observations 97

*significant on 10%, **significant on 5% and *** ghificant on 1%. We reported robust standard errors

These findings support the theoretical analysiseation 2. Increases in farming revenues
are partly used for investing in the education afmfers’ children and they decrease the
probability that those children will become farmers

3.4. Robustness Checks

In this section we perform two types of robustresscks.

First, we estimate equation (16) using two stagetlesquares instead of instrumental
probit. This estimation method requires less distional assumptions, but ignores the binary
nature of the dependent variable. The estimatisunli®are presented in Table 5. They confirm
the positive effect of farming income on schoolaryl the positive impact of schooling on the
probability to leave agriculture.
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Table 4: Determinants of the decision to leave #igeicultural sector for farmers’
children, controlling for simultaneity bias, OLSiewtions.

Second Stage First Stage
(Outcome variable=Leave) (Outcome variable: SCHOOL)
Coefficient z-value Coefficient z-value
Household income
SELF -0.066 -1.52 0.066** 2.27
WAGE -0.034 -0.30 0.130 1.60
ALLOWANCE - - 0.030*** 3.58
Household and personal
characteristics
SCHOOL 1.147* 2.55 - -
GENDER 0.129 1.58 -0.013 -0.20
HHSIZE 0.017 0.52 -0.029 -1.20
AGSIBLING -0.249 -1.45 0.189* 1.71
SCHOOLPAR -0.310** -2.10 -0.046 -0.37
Country Dummies Yes Yes
Constant -1.248 -1.47 1.642%** 6.39
Observations 97 97

*significant on 10%, **significant on 5% and *** gnificant on 1%

We reported robust standard errors.

Second, we estimate equation (16) using a differe@asure for children’s education
level. Instead of the number of years of schooling,use the dummy variable HIGH, which
takes the value one if the child completed seconeducation:

LEAVE; = 0o + a3 HIGH+ 0, SELF + a3 WAGE, + 04 GENDER +05 HHSIZE +
o AGSIBLING; + 0; SCHOOLPAR + country dummies #;

HIGH; = Bo + B1 LEAVE; + B, SELF + B;3WAGE; + 3, GENDER + BsHHSIZE +
Bs AGSIBLING; +; SCHOOLPAR + BsALLOWANCE; + country dummies + u (17)

We estimate (17) with a recursive simultaneousriata probit model. This estimation
method takes into account the possibility that etlonal and occupational choices are made
jointly, as predicted in the theoretical framework.

The estimation results, given in Table 6, confirar earlier findings. Farmers’ income
has a positive and significant impact on the prdibakthat the child completed secondary
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education. Having completed secondary education hfgher) significantly increases the
probability of leaving the agricultural sector. A% increase in parents’ farming income is
associated with 1.5% increase in the probabilitycofmpleting secondary education for the
child. Completing secondary education increasegtbleability to leave agriculture by 85%.

Thus, the children of richer farmers have highercation levels and are then more likely
to work in a different sector than agriculture. ©@ndhe assumption that subsidies increase
farmers’ income, we expect subsidies to have ael@ exit out of agriculture in these
countries.

Table 5: Determinants of the decision to leave #igeicultural sector for farmers’
children, dummy variable for schooling, controlliftg simultaneity bias’

Second Stage First Stage
(Outcome variable=Leave) (Outcome variable: HIGH)
Coefficient  z-value Marginal Coefficient z-value Marginal
Effect Effect
Household income
SELF -0.167* -1.65 -0.046 0.317** 2.99 0.106
WAGE 0.242 0.84 0.063 0.086 0.28 0.028
ALLOWANCE - - - 0.285*** 3.92 0.096
Household and personal
characteristics
HIGH 2.324%** 8.88 0.689 - - -
GENDER 0.194 0.68 0.053 0.147 0.47 0.049
HHSIZE 0.126 0.98 0.035 -0.105 -0.61 -0.035
AGSIBLING -0.470 -1.47 -0.114 0.457 1.40 0.163
SCHOOLPAR -0.692 -1.45 -0.228 -0.596 -1.11 -0.220
Country Dummies Yes Yes
Constant 0.772 0.75 - -3.023*** -2.60 -
Log likelihood -82.79
Wald test 86.77 (0.00)
Wald test of rho equal to 0 301.86 (0.00)
Observations 97

*significant on 10%, **significant on 5% and *** ghificant on 1%. We reported robust standard errors

4. CONCLUSION

Agricultural employment in western countries hagrbsteadily decreasing in the past
decades, despite important levels of farm subsi@ésdies that have analyzed the impact of
subsidies on agricultural employment arrived totaatictory conclusions, suggesting that their
direct positive effect on agricultural labor suppsy sometimes counterbalanced by indirect
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negative effects. In this paper we argue that ¢im& such indirect effect, overlooked by the
literature so far, is the impact of subsidies amfas’ children’ education.

The evolution of agricultural employment largelypdads on the willingness of farmers’
children to overtake their parents’ activity. Bycigasing farmers’ revenues, subsidies allow
them to increase investment in their children’saadion. Children with higher education levels
have access to better paid jobs in the industriakovices sectors. They are therefore less likely
to be willing to work in the agricultural sector.eresented a theoretical model and empirical
evidence supporting this argument.
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