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Abstract - The purpose of this paper isto analyse farm  result of policy changes has not been taken into
growth and exit and its interaction in Dutch dairy  account in previous micro-economic research on
farming as consequences of the 2003 CAP reform and  pytch dairy farming. Kimhi and Bollman [3] look at
2008 CAP Health Check. Results indicate that the gyt of farms in Canada and Israel but they dolowok

decision to exit dairy farming is largely determined by .
household characteristics as age and the size of the at farm QTOW”?- Weiss [4] does for'mulate a growth
model for individual farms but not exit.

household. Farm growth is strongly influenced by the . o
availability of labour, capital and land. Simulation In the literature exit is modelled as a short term

results show that the dairy policy reforms reduce farm ~ change (see e.g. [3]), i.e. exit is defined as not
growth and exit. This is mainly caused by the quota  Observing production in the present year given the
increases. information in the previous year. Exit, however,ais

large disinvestment that can take some time.
Therefore, a decision to exit can lead to an acyal
only after a few years. The exit decision is howeve
still taken given the available information at tirae

[. INTRODUCTION

Production growth is for farms a perquisite fordon the decision i q
term survival because it enables them to cope weith F:\I_hgc's'?no';erg? tr?"s aper is to analvse farm drowt
price and income decreases [1]. However, there are purp IS paper | Y grow

limits to growth potentials. These limits can eegme and exit and its interaction in Dutch dairy farmiag

from endowments of labour and land. Another factoﬁ%lsltiqugﬂgii OfEt)?i? ?gog’e%ﬁg dreégrrgtigﬁiﬁgo?j;i:rﬁp

that potentially limits growth is the presence afueta . . . :
system. With tradable and binding quotas a farm ca{ﬁrmmg' Farm growth IS deﬁ_ned as t_he change in
only grow if another farm sells quotas, e.g. beedtis quota amounts (a reduction being negative growth).

: oo : - In this research we only look at the growth anid ex
exits. Exit in turn can be influenced by growthcsn o .
growth can lead to high quota prices facilitatingt.e of specialised dairy farms. In 1999/00, the lastryef

Both exit and farm growth result from the behaviounglleSmalln data tsetflr][ tth'ls re_Tlfarchath(_ese farmsed)wr(;
of individual farmers. Besides factors affecting” ™ per cent of ftotal milk producing cows an
(future) income from farming, e.g. input and Outputrepresgnt 87.8 per cent of all farms producing m|I}<
prices, household characteristics and prefereniegs p S_ect|_on 2 presents the emp'”ca' model and Its
a role. Policy also affects exit and farm growtlor F estimation. Secfuon 3 describes the . datq used in
example, the 2003 CAP reform and the 2008 CA stimation. Section 4 presents the estimation tsesul
Health Checkresult in lower farm income leading to he possible effects of the dairy policy reforms ar

the decision to stop production. However Somgiscussed in section 5. Finally, section 6 conduitie
farmers might decide to grow to ensure continuity.paper'

Although research has been done on farm growth and

on farm exit no research analyses both in comhinati Il. EMPIRICAL MODEL AND ESTIMATION
Dutch dairy farming is a sector where quotas are

tradable and binding. The number of dairy farms ig\. Exit

decreasing and the average size increasing.

Quantifying the effects on exit and farm growthaas We assume exit takes place within three years tifeer
decision to exit is taken. Exit is not immediatecs it

1 In 2008 there will be the so-called Health Chexk, involves costs to realise. Therefore, not observing
assessment of the 2003 CAP reform, that couldtiead production in yeat+3 is explained by information of
further EU policy reform (see e.qg. [2]).




yeart-1. To this end we define the following index For y, we use mik quota in kilograms

function:

§1s = 1ifw, ,'y+v >0 (farmer i decides to exit) (1)
310 otherwise (farmer i ddes not to exit

representing the size of the dairy operation, het t
size of the whole farm. Subtracting , , from both

wherey is a parameter vector to be estimated apd  Sides of (2) gives the structural growth equation:

is an error term with a standard normal distributio Yt = 8Yi 4 + AX; '8+ A, ()

conditional onw, and §,, =1. This means that whereA is the first difference operator.

. The vector of explanatory variables includes land,

S+ Selects the farms that do not produce milk &} iigings, machinery, labour, farm price indices$ (o

time t+3 out of the group of farms that are producingjuota, other output and cattle), off-farm labowoime

milk at timet-1. and external non-labour income. The decision tavgro
in milk production is made together with choices on

The set of explanatory variables in the selectiothe amount of factor inputs and off-farm incomes, S
equation (v,,,) contains the number of householdall these variables might be endogenous in the
I§tructural growth equation.

The growth equation is a dynamic panel data model.
To estimate this equation we use the dynamic panel
gata estimation technique of Arellano and Bond¢r]

a model with possibly endogenous variables.

members, age, age squared, the milk price index, t

price index of milk quota, the price index for athe

outputs, the dairy cattle price index, the index fo

wages in the agricultural sector, on-farm labour,

ﬂ:zcltgfn Vggﬁgge;??;]ceat;tgméh; loﬁ‘vﬁ:e(;;re edslfC:t([;{Jnmm)f{fFirst differencing of (2) eIimin'ates Fhe farm sifiec

indicating whether a farm earns off-farm labour® ects ¢, . Unfortunately, the first differencing also

income, a dummy indicating whether a farm ha®liminates the time-invariant variables in the mode

sheep, a dummy indicating whether a farm has pigs,like number of household members and education.

dummy indicating whether a farm grows crops and a

dummy indicating whether a farm keeps cattle fofc. Quota market

meat. The dummies for the activities of farms rtext ) ] )

milk production are chosen such that at least 15 pd otal milk production of the farms that continue

cent of all farms in the data set perform the égtiv s?ould be smaller or equal to the national quota:

The price and income variables are divided by th _ -

price index of a composite of variable inputs tpase 62(1 S“) Yie Y ()

homogeneity of degree zero in these variables. '
We assume that exogeneity assumptions hold foi

the explanatory variables. Because we use laggédnet.

values of the variables we cannot test for this.aAs

consequence we estimate the exit model by a cross- IIl. DATA

section probit estimation procedure [6]. '

yyherel total number of farmsy, national quota at

The main data set used is rotating panel datahsét t
contains annual observations of a large number of

In theory growth depends on the factors that imftue varla_bles for a sample of Dutch dairy farms. Inct
farm profit and other income. All these elements arpossmle to determine whether a farm leaves the set

used as explanatory variables in the empiricaki)a.‘s‘Ed on stgt|st|ca| reasons or because of exit fro
equation: milk production. For this we use another data set

, containing annual information on all farms in the
Yie = @Yiia $X'0+C & (2) Netherlands. This data set contains limited infdroma
where y, is the size of farmat timet, X, is a vector but it does contain the number of dairy cows. Wil
variable we can establish whether a farm that keave
the rotating panel data set exits milk productién.
specific effect,&;, is an error term andr and® are negative growth could imply that a dairy farm is no
parameters to be estimated. longer considered to be specialised. However, we do

not take that into account.

B. Growth

of explanatory variablesc;, is an unknown farm



A farm is classified to be a specialised dairyfak  expect that having off-farm non-labour income would
the size of the dairy part of the farm is more tb&n enable to exit because another source of income is
per cent of the total size using the Dutch size?uni available. On the other hand having off-farm non-
The rotating panel data set containing Dutcliabour income gives a source of income that endbles
specialised dairy farms consists of 6338 obsematio continue milk prodcution even if on-farm income is
on 1307 farms. The period investigated is fromow. On-farm labour has a negative effect on the

1987/88 until 1999/00. probability to exit milk production. High on-farm
Appendix A provides an overview of the variables]Jabour reflects either lack of off-farm labour
their units, mean and standard deviation. opportunities or relatively high on-farm labouruwet.

Both result in less exit. The level of educatiors lsa
negative effect but insignificant effect on the
IV. ESTIMATION RESULTS probability to exit. More education could lead ander
- off-farm labour opportunities (increasing exit) also
A. Exit . : : .
to a more profitable dairy operation (decreasini).ex

Table 1 gives the estimation results of the modeln€ Size of a farm expressed in land has a negative
explaining medium term exit from milk production €fféct on the exit probability. This could indicaeale
(equation 1). The number of household members ha$€§ects in the earning capabilities in milk prodant
negative effect on the probability to exit. Thifleets | e dummies for off-farm labour income and other
the availability of a successor or at least labiouce ~ farm activities are included to see whether the
in the future. Age has a positive effect up to Barg probability to exit from milk production is influeed
and a negative effect afterwards. This confirms thBY the presence of income from other activitieseréh
expectation that the exit probability of older fammis aré two possible ways of reasoning. The first &t th
larger. If the quota price increases (decreases) t@ving an income source next to income from milk
probability to exit decreases (increases). A highe_?rOdUCt'O” s_preads the risk for the total household
(lower) quota price is positively correlated torfar Ncome. This means that a farm can level off
income, and therefore decreases (increases) the e¥fcasional bad results from milk production witke th
probability. On the other hand high quota pricesi¢o Other income sources. This process makes exit from
make it attractive to exit because of the highrrein ~ Milk production less likely. The second reasonigg i
case of selling the quotas. The insignificant patem that if a farm already has an income source next to
for the quota price means that we can not concluddcome from milk production, it is easier to
that one of these two effects is stronger, althoihgh completely switch to that other income source. Base
negative sign indicates the first effect is moré® this reasoning, having another income source,
important. An increase in other output price cardncreases the probability to exit milk producti@nly
decrease the probability of exit because of thétipes the dummy for keeping pigs is significantly diffate
effect on income. On the other hand the relativdOm zero. It has a negative value indicating tfuat

increase of other output price compared to the milRi9 Production the risk spreading reasoning absve i

price can make the farm decide to focus on thigroth More likely.
output, and exit from milk production. The
insignificant parameter for the other output price
means that we can not conclude that one of these tw
effects is stronger. If cattle is seen as an ifigumilk
production, the positive effect of the cattle prizethe
probability to exit seems counterintuitive at fjrsince

a higher cattle price decreases income from milk
production in this case. However, cattle is also an
output for dairy farms. Cattle as output makes the
positive sign plausible. Having off-farm non-labour
income has no effect on exit. On one hand one would

% This variable is the nge, a value added basedfinitput
(CBSILEI, 2006) [8].



Table 1 Probit estimation results for exit fromkmi ~ However, acquiring quota is an investment thatdras

production earning capacity that is reflected in the quotaeorin
Medium term exit th?s way the. quota.price reflects the pfofitabil'mf/
Explanatory variable estimat t-ratio milk production, which makes the positive effect of
e guota price on growth plausible. Next to that, farm
":‘\‘égqber of household members . 1-204 224‘{}*-15 might see quota partly as a speculative asset. When
Age squared/100 011 1 g5% prices go up th(_ey are building up expectations and
Index price milk quota 0.77 -0.90 might be more willing t(_) extend their quota._
Other output price index 1.17 0.79 External non-labour income has a negative effact o
Cattle price index -5.45 -1.88* growth. The negative sign of reflects the fact that
Off-farm wage index . 0.53 0.60 capital allocated off-farm can not be used to aequi
External non-labour income in  0.00 0.40 . .
100.000 Euro quota. Another explanation can be that the incakase
On-farm labour in 1000 hours -0.16 -2.50% household income reduces the need to increase farm
Education level -0.05 -0.43 income by growth of milk production. The fact the
'(-;f”?a'rrr‘nhlggfrf?ncomed - '%-%% 'g-ég** do not find this income effect for off-farm labour
- uri ummy  -0. -0. . . . .
Sheep dummy -0.08 -0.52 income makes this explanation less plausible.
Pig dummy -0.27 -1.64* Table 2 Structural growth equation estimation rissul
Crops dummy 0.03 0.24
Meat cattle dummy -0.08 -0.60 Dependent variable: quota in kg Estimate  t-ratio
Constant 1.22 0.36 Lagged quota in kg 1.05 11.03**
*(**) significance at 10 per cent (5 per cent) sfgrance level. Factor inputs
Land 0.21 3.07*
Buildings 0.38 2.21%*
B. Growth Machinery 011 -0.09
. . . Labour 0.67 2.59**
Table 2 gives the estimation results of the growtheam prices
equation (3). The parameter for lagged quota values Other output price 0.32 2.40%
1.05 with t-ratio 11.03. However, to interpret the  Cattle price 045  0.15
Quota price 0.30 2.55*
model as a growth model one should subtract Iaggeﬁl]come
quota (ory;,, in terms of equation (3)) from both Off-farm labour income 0.14 0.15
sides of the equation. In this case 1.05-1=0.0%ds External non-labour income 035 172
J-test statistic 46.46
effect of the quota ¥;,,) on the growth of quota Degrees of freedontif) 40
. . . t-ratio AR(1) test -61
(Yit = Vit1)- The positive sign suggests that relatively ; 4o ARB test 0.42

large farms grow faster than smaller farms, howevet™) significance at 10 per cent (5 per cent) sigrance level.
the t-ratio for this number is only 0.53. This lead

the conclusion that there is no evu_JIence for the V. POLICY SIMULATIONS
dependence of growth on the level of milk quota.

Relatively large amounts of land, buildings andy this section we compare the situation in 1999/00

labour have a positive effect on growth in quorde  with hypothetical situations in the years 2002/2003
amounts of these factor input make it easier tgesulting from the scenarios.

incorporate the extra quota in the farming process.

Other output price has a positive effect on groth A, Scenarios
quota. This is a counterintuitive result, sinceist
expected that if the returns to other output inreeea We use equations (1), (3) and (4) in the simutetio
more production factors are allocated to other wiutp If extra growth takes place extra farms have td exi
at the expense of milk production. A possible reasomilk production. This implies that the probabiliat
for this result is that dairy farms use the extreome which a farm exits (equation 1) goes up. We cadl th
to increase their core activity, which is milk probability the cut off probability to exit. So,dhcut
production. The positive effect of the quota prare off probability to exit is the probability at which
growth could be counterintuitive. A quota priceenough farms exit to meet the extra demand for milk
increase is expected to decrease the demand fta.quayuota coming from the growth in milk production. Al



farms with a higher probability than the cut off Scenario 1: No policy change

probability to exit are assumed to exit. Therels@@n The base scenario shows that to make milk supply
influence from the exit on growth since the faringtt equal to the national milk quota farms stop at a
exit can have a different growth potential thamfsr probability of exit less than 50%. The growth inlkmi
that stay in milk production. We define the follogi production and the change in age (to a small extent

scenarios: make farms to exit. In total 256 farms remain in
production. In the sample we have 348 farms in
Scenario 1: No policy change 1999/00, this implies that in 2002/03 we have 26.4%

In the first scenario we keep all exogenous vaesbl farms less, this is a drop of 6.0% per year. This
constant except age (increasing by one every yeadecrease is higher than the actual decrease in the
This implies that milk production for all farms gve  period 1999/00 till 2002/03 which was 16.7% or 4.0%
every year according to equation (3). We keep thper year [9]. The larger calculated exit was expect
quota price constant (which is close to the actuaince we only look at specialised farms. Moreottes,
situation before the 2003 CAP reform). The quotdarger decrease could come from the fact that vep ke
price has a positive effect on growth but alsoxin e  all other variables constant while in reality they
change.
Scenario 2: 2003 CAP reform
This scenario consists of three elements: milkepricScenario 2: 2003 CAP reform
reduction, direct income payments and a milk quotd@able 3 shows that with the 2003 CAP reform exit is
increase. First, we assume a milk price reductfatDo less than with the base scenario. Table 3 also show
per cent at the end of the policy reform. Assunilmeg  how this result can be decomposed. First, a milepr
the marginal cost of milk production in 1999/00 is/ quota price change does not have a large effect o
50% of the milk price and that it is constant otrare  exit and the average growth of milk production. The
leads to a 20% reduction in the quota price. A lowecut off probability to exit goes down slightly. $rms
guota price decreases growth and exit. Second, veee, given a certain probability to exit, less Iykéo
model decoupled direct income payments as aexit. However, the total number of farms that ebdies
increase in external non-labour income. This lédads not change. The negative effect on growth (so less
decrease in growth (significant) and an increagxin farms have to exit) compensates for the positifecef
(non-significant). The decoupled direct incomeon exit. Second, a national milk quota increasdigap
payment equals 35 Euro per ton of milk produced ifess exit resulting in a lower cut off probability exit.
1999/00. Finally, there is a 1.5% quota increase. Ahe growth in milk production per farm does not
larger quota implies that less exit is needed tepke change. So, the average growth of milk productien p

milk supply at the level of the national quota. farm is now less than in the base scenario (14.44%
compared to 14.58%). Third, a direct income payment
Scenario 3: 2008 CAP Health Check of 35 euro per ton of milk production in 1999/00

To accommodate quota abolishment it is expectetd thimwers the cut off probability to exit. Exit andogvth

in the 2008 Health Check the EU will take extraremain however almost equal. The decoupled direct
measures [2]. Here we assume, compared to the 20@8ome payment has a negative effect on the groith
CAP reform, an extra 5% milk quota increase and amilk production (so less farm have to exit) and a
extra 10% milk price decrease. We assume thattdiregositive effect on exit. Apparently the oppositéeefs
income payments will not be increased. are of the same size. However, both effects doowe

the cut off probability to exit.
B. Results

Table 3 shows the results of the simulations. Véith
cut off probability to exit of O the probability &xit is
exactly 50%. A negative cut off probability implies
smaller probability to exit while with a positiveitcoff
probability the probability to exit is more than%0



Table 3 The cut off probability to exit, the farthsit

remain in production and the average percentage

growth in milk production per farm.

Cut off Farms % Growth
probability that milk
to exit remain production
producing per farm

Scenarios:

S1: Base scenario -0.159 256 14.58
S2: 2003 CAP reform -0.201 262 14.49
S3: 2008 CAP Health -0.316 287 13.72
Check

Elements of scenarios:

Quota price: -8.28% -0.160 256 14.58
Quota price: -20.00% -0.162 256 14.58
Quota price: -40.00% -0.162 256 14.58
Total quota increase: -0.170 262 14.44
1.5%

Total quota increase: -0.286 287 13.77
6.5%

Direct income payment -0.177 256 14.58

Scenario 3: 2008 CAP Health Check

household characteristics as illness and divorte in
account in the exit equation. Second, in the
simulations we keep all variables except milk price
age, national quotas and direct income payments
constant while these variables do change over time
and in some cases can be affected by the policy
changes. Despite these caveats the paper gives
valuable insights in the causes of farm growth and
exit, how they interact and how they are affectgd b
EU policies.
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Appendix A DATA

Table Al Data for average specialized dairy farmhanNetherlands in 1999/00

Variable Unit Mean Standard
deviation

Quota 1000 kg 472.59 286.01

Cowg Number 54.12 30.58

Land Hectares 326 19.82

Buildings 1000 Euro of 1999 198.48 110.52

Machinery 1000 Euro of 1999 81.95 54.55

On-farm labour Hours 4068 1484

Milk price index 1991 =1 0.92

Other output price index 1991 =1 0.90

Input price index 1991 =1 0.92

Cattle price index 1991 =1 0.87

Quota price index 1991 =1 1.07

Sheep® Number 186 49.22

Pigg°© Number 50.62 159.36

Meat cattlé® Number 3.37 13.53

Arable crop8® Hectares 6.11 8.08

Off-farm labour incom@' 1000 Euro 09 7.77

External non-labour 1000 Euro 10.29 8.82

income

Off-farm wage index 1991 =1 1.24

Household members Number 4.65 1.91

Education Discrete variable 2.45 0.60

Age Years 49.61 10.670
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