Impact of the EU Milk Quota on Structural Change in the Dairy Sectors
of Germany and The Netherlands

Silke Huettel, Roel Jongened

@ Department of Agricultural Economics, Humboldt-University Berlin and Institute
of Farm Economics, Johann Heinrich von Thinen-Instiute (vTI), Braunschweig,
Germany
b Agricultural Economics Institute, The Hague and Agicultural Economics and
Rural Policy Group, Wageningen University, The Netlerlands

Contributed Paper prepared for presentation at the I nternational Association of
Agricultural Economists Conference, Beijing, China, August 16-22, 2009

Copyright 2009 by [Huettel, Jongeneel]. All righteserved. Readers may make
verbatim copies of this document for non-commerpialposes by any means, provided
that this copyright notice appears on all such &pi

Financial support from Deutsche Forschungsgemeafs¢PFG) through Research Unit 986 ‘Structural
Change in Agriculture’ is gratefully acknowledgeWwe further thank Professor Odening, Professor
Hautsch and the Chair of Econometrics’ of HumbdJdiversity seminar participants for helpful comment
and discussions on earlier versions of this paper.



1 Introduction

Over the past decades farm numbers have been idgctinastically, whereas the average
farm size has increased. This structural changedgnamic process over time and a result of
adaptation processes of farms to changing macroeaonconditions. This affects the
structure of farms and has long been an issue deresl by agricultural policy both in Europe
(Keane and Lucey, 1997) and the U.S. (Sumner, 198B)en the main policy aim of
supporting farmers' incomes and the close relatipndbetween agricultural income

distribution and farm size, this concern for diaitional issues is no surprise.

With the milk quota announced to be abolishedhenfuture, the dairy sector is going to
face a considerable policy regime shift. This papetis out to analyze the impact of milk
quotas on the dairy farm structure of two importauik producing member states: Germany
and the Netherlands. Thereby the aim is to findiband how the EU milk quota regime
affects structural change in the dairy sectorsuiher intention is to detect how different
implementation schemes, regional policies and siras of milk production affect the

structural adjustment processes.

For this purpose we assume that farmers’ behaviollbws a dynamic stochastic
optimal control problem. Based on this model wetpase a Markov chain model the
probabilities of which reflect farm individual behaur. The main advantage of the Markov
chain model is the joint consideration of farm gtlownd exits allowing for interrelation. This
is in particular important under conditions of bimgl milk quota, which is the general case
among German and Dutch dairy farmers. To quartidyiinpact of the milk quota system on
farm size dynamics we split up the time serieshfeoved farm size distributions in form of
aggregate share data and estimate a pre-quotadpanid a quota period Markov chain.
Moreover, we develop and estimate four mobilityicgatbrs mapping the information of the
transition probability matrix into scalar indicasorUsing these mobility indicators and the
approximated standard errors it is possible togeseral hypotheses about the impact of the

milk quota scheme on structural change.

Structural change in the dairy sector has longhkaeeissue in the relevant literature.



More recent studies mainly focus on the impacthef milk quota scheme on farm growth
(Kumbhakar et al., 2008 or Colman et al., 2002)wkler, farm growth is only possible if
others decline or exit the dairy sector and releps#a. Jongeneel and Tonini (2008) analyse
farm size distributions under the milk quota schehwmvever, the inference is rather difficult
limiting the capacity of the results. Studies fagng on the impact of the milk quota scheme
on farm-level adjustments (for instance, Burell 49&Iston 1992, Naylor 1993 and
Barichello 1995) conclude that the milk quota sceeim combination with high product
prices induces often large rents and only theahitolders of the quota are benefiters from the
system. Moreover, inefficient production systems ¢t high production costs are a result of
the milk quota scheme (Richards and Jeffrey, 199 magnitude of these inefficiencies
depends strongly on the transferability of the pddn rights (Colman, 2000). More
generally, the milk quota system imposes structtigatlity because of keeping inefficient
farms in production and growth of efficient farnssanly limited possible. However, some
effects are reversing (Hanf, 1989), for instance #itructural rigidity effect of the quota
scheme implies that inefficient production systdnmler farm exits. Contrarily, the value of
the milk quota might give an extra premium to eagtifarms by selling it. Within our
approach it is possible to show the pre-dominagffgct of the milk quota scheme on the

farm size distributions in the respective country.

Markov chain approaches to analyse firm size ibigions are commonly used in the
relevant literature about structural chande particular if micro data are not available. (cf
among others, Tonini and Jongeneel, 2007 or Gdlah,e1996a). Traditional estimators (e.g.,
Zepeda 1995a and 1995b) are in the context of anlowber of observations inefficient which
limits the capacity of the results. For this reaséten entropy based estimation approaches
are found (among others, Karantininis, 2002). Havewappropriate inference is limited

because the majority does not provide standardsirro

® There is a wide literature investigating farm gtbwand exits from farming with the intention to
understand structural change. A detailed reviewmafdelling structural change can be found in
Zimmermann et al. (2006).

® Stokes (2006) provides bootstrapped standard £trotr not for all estimated transition probabiktie



The major challenge here is to provide economatference in the context of limited
data availability. Over this period, including affguently large number of observations
without milk quota scheme, are only aggregate sdata available and no farm individual
transitions between the size classes. This longgés required to explore the impact of the
milk quota system by enough observations with anthout milk quota scheme. This
circumvents Lucas’ Critique of econometric policyakiation. We refer to the maximum
entropy approach to estimate the Markov chain nsdeladdition we derive approximated
standard errors to test the hypotheses about thacinof the milk quota scheme. The results
show that farm growth is still possible under thgkmquota system but farm exits from the
dairy business is reduced. The results furthercatdi different speeds of mobility under the

guota scheme between the countries but not inithetbn.

The remaining part of this paper is organized @kws. First the dairy farm size
structure in Germany and the Netherlands is prederibllowed by the theoretical Markov
model. The empirical specification and the estioraprocedure are explored next. Results

and conclusions round off this article.
2 The structure of milk production in Germany and the Netherlands

In what follows we analyse the dairy farm size nilisttion of West Germarnyand the
Netherlands with sizeable dairy sectors (abouter@gnt of the agricultural production value)

accounting for 28 % of the total EU-27 milk quata2i007/08.

The introduction of the milk quota with super lewystem in 1984 induced a
fundamental change in the Common Agricultural Baditthat time. Each producer got a farm
specific quota. As an initial reference point fetermining the amount of quota in the EU, the
level of milk production as realized in 1981 (irmsed with 1 percent) was chosen. In
Germany and in the Netherlands the quotas werghditgd over farms based on production

levels of 1983 cut by 7 %, in West Germany alsoldy% depending on the amount of

" We do not analyse East Germany because only thes y©91-2007 are available; data for East Germany
before the German reunification (1990) is not tab&. Inference based on such a low number of
observations with high disturbances due to thesiteon process is rather difficult.



deliveries. In the Netherlands the super levytiached to the processors whereas in Germany
it is attached to the milk producer which is expédo affect the farms’ incentives to grow. In
the first years of the quota system the transfemwdta in West Germany was rather
restrictive but flexibility increased over time. the first 6 years all transfers have been
attached to grassland whereby within every trarma@xcept by relatives the quota was cut
by 30 %. This amount was redistributed at the Laenevel (NUTS I1l). In 1990/91 quota
leasing was introduced which allowed transferringtg without land and also in a short term
manner. In the milk quota period this implied adamental change as it is commonly known
that transferable quotas are better than non-eeaisie quotas. After the German
reunification, in East Germany the milk quota wasaduced in 1990/91 based on the milk
production in 1990 shortened by 6.7 %. In 2000rdggonal milk quota auctions have become
the official way to transfer milk quota. Dairy fammgy in West Germany is mainly
characterized by family farms with a strong Northufh-divide with respect to farm size

Farms in southern Germany are on average smadlerfiims in northern Germany.

The data for West Germany represent the distributib dairy farms in the period
1960-2007 comprising 3 size classes. The numbeows is a common measure to define
size classes for dairy farms. The classes wereechimsachieve the maximum of consistency
in the data over the period. The small size claGsE3 cows) show a strong decline over time.
The medium size class (10-49 cows) increases iprfguota period until 1981 and declined
then slightly, in particular the first years in theota period and then more after 1990 (German
reunification). The largest size class (> 50 coimsyeased more or less constantly over the

period. The evolution is visualized in figure 1.

° We abstract from analysing northern and southeenntany separately as regionally disaggregated data
are not available for the whole period 1960-200RisTaggregation bias was chosen to be less than
resulting inefficient estimators from the low numlzd observations.



Figure 1: Evolution of the dairy farm size distrilmn in West Germany
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Source: Statistisches Jahrbuch tber Ernahrungvislsdhaft und Forsten, diverse volumes.

Over the period studied the number of dairy faresréased by about 92 %from 1,216,700 in
1960 to 96,989 in 2007 with an annual decline @4%%6. Differentiating between the pre-
quota period and quota period the approximated a@ngrowth rates show for all farms
together only minor differences between the perieds7 % in the pre-quota period and -
5.82 % in the quota period. The differences areenfmonounced in the size classes. In
particular the medium size class shows a largemdifice, in the pre-quota period, the number
of farms increased on average, whereas a declitendency for the quota period is
confirmed. Further, the growth rate of the numbkefaoms in the large class is less in the

quota period. The following table summarizes.

Table 1: Average growth rates for the number ahfam the size classes in West Germany

West Germany

Pre-Quota Period 1960-1983 Quota Period 1985-2007
Small <10 cows -7.26 -10.72
Medium 10-49 cows 3.56 -4.76
Large >50 cows 9.81 2.93

Note: Annual growth rates are derived using logamit growth rates p.a.

This declining tendency is further confirmed byextasing number of cows in the sector in
the quota period. In the small size class, theageeannual decline rate of the number of cows

in the pre-quota period is -3.33 % and in the quuaAod -7.59 %. In the medium class this



negative tendency is confirmed, whereas in theelaige class, the number of cows increases,
but to a fewer extent (15.30 % to 8.14 % in thetguzeriod). Contrarily, the average farm
size measured in the number of cows increases andess constantly from 5 cows in 1960 to

34 cows in 2007. Similarly, milk yield increased@imore or less constantly over time.

In the Netherlands in the first five years since the milk quota wasoduced the
Dutch government acquired about 5 % of the quotelwivas redistributed over farmers in
‘specific situations’ (Boots, 1999: 22). Moreover,the same period about 7 % of the initial
quota was re-allocated through the market. In tharse of time the tradability of quota
became more flexible and well-functioning buyeilesednd lease markets were established. In
general milk quotas are attached to land and cahaofreely traded. If a whole farm is
transferred, reference quantities are referredhto rtew owner. If only part of a farm is
transferred, an amount proportional to the numldreatares (or another objective criteria)
used will be transferred. In the Netherlands intipalar this latter rule has been used to
transfer quota permanently via a temporary leasemaf, thus circumventing the link between
quota and land (Boots, 1999: 25). In general inNle¢herlands there is a maximum of 20
thousand kilograms of milk per hectare, whereasetl® also a minimum to the amount of

kilograms of milk transferred per transaction.

The data for the Netherlands represent the Dutaty fl@m size distribution from
1972-2006 and comprise 4 size classes. The farmsistmg of size classes (1-30), show a
sharp decline up till 1984, which is continued maftee introduction of the milk quota, but at a
lower rate of decline. The two largest size clagg8s99 and > 100) show an increase over the
pre-quota period, a decline in the first five yeafter the introduction of the quota, and more
or less stabilize thereafter. The medium size ¢{8%s70) increases in the pre-quota period

and then declines. Figure 2 visualizes the evatubier time.



Figure 2 Evolution of the dairy farm size distrilout in The Netherlands
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Over the period 1984-2006 the total number of adiarms declined by 37,932 farms or about
63 % an annual decline of 4.3 %. The annual apprate growth rate can be further
differentiated by the size classes. Whereas exbeptmall size category shows an increasing
number on average in the pre-quota period, the tivegéendency for all size classes is

confirmed for the quota period. The details areegiin the following table

Table 2: Average growth rates for the number ahfam the size classes in the Netherlands

The Netherlands

Pre-Quota Period 1971-1983 Quota Period 1984-2006
Small 1-30 cows -5.02 -8.55
Medium 31-70 cows 1.25 -3.28
Large 71-100 cows 11.42 -2.72
Very large >100 cows 14.40 -0.27

Note: Annual growth rates are derived using logamit growth rates p.a.

3 The Model

We refer to a partial equilibrium approach in limgh Stokes (2006) to derive optimal
policies of herd size choice. In the first part sleow that the optimal herd size inherits
the Markov property. In the context of the aggregsttare data we refer in the second part
to a Markov chain model to examine the dynamicstoictural change in the dairy sector.

The estimation procedure and the mobility indicatare explored afterwards.



3.1 Theoretical Model

Based on a classical Markov decision problem theailve of a representative farm is to
maximize its expected net profit over an infinitarming horizon. The following optimal

stochastic control problem characterizes the reprgsive farmer’s decision problém

V(y,C,t)=erl§x{ E} e’ POy, N-ox-o,01f dt €0 (:7} (1)

Net profit is defined as the expected discountedfipflow, p™0y(x,n), minus input
costs plus the respective terminal value of thenfar(T). p™ refers to the milk price and
y(x,n) refers to the production function of milk whichleft unspecified and assumed to

be well behavedpo refers to the discount ratey denotes vector of input costs ang

refers to the input cost attached to the dairy herddexes time. The respective control
variables of this optimization are a vector of itggux, and the dairy cow herd size.
The respective state variables, milk production #eunination value of the farm, are

specified in the following transition equations.
dy=o,(y, ntHldz (2)

dc=u(c )Mt+o,(c Hldz 3

The transition equations of milk production and fhem’s value are represented
by stochastic differential equations with variancmﬁy, n,t) and o?(c,t), respectively.

Milk production refers to a driftless stochastiopess with expected change of zero; the
expected increase in the farm’s valueggc, t)[dt. In both equations denotedz,. the
Wiener increment capturing external shocks. Itasumed that the first order stochastic
differential equations representing milk productiamd the farm value over time have a
unique solution inheriting the Markov property. Assng that all farmers behave
according to this stochastic optimal control problat can be shown that the Markov
process is reflected by the farm size evolutiondetailed proof can be found in Stokes

(2006).

° The continuous time representation allows to gitaition and to show that the optimal herd sizéigo
inherits the Markov property without exact speation of the production function.



Optimal herd size is assumed to be Markovian aedvMarkov chain model can be
used model dairy farm size distributions over tinidhe Markov model relates the
observed size class distributions by transitionbpimlities describing the probability to
move from one size class to another size class tiveg. The respective transition
probabilities reflect individual farm behaviour whi is not directly observable over the
period studied. This allows investigating responaeshe micro level in an aggregate

manner without directly modelling these.
3.2 The empirical Markov Chain Model

We assume that firm size in the dairy industry bandivided intoJ size categories as
presented above. Besides the evolution of the diggibution an important and related
issue is the modelling of entry and exit from thelustry. The number of assumed
potential entrants to the industry is known to hamemportant effect on both (short-run)
projections and equilibrium solutions, even thoughwill not affect the estimated
proportions of active firms falling in each sizetegory (Stanton and Kettunen, 1967).
Thus, an absorbing state added, which allows the modelling of entry andt én the
industry as well as the change in the size distribuof the 'active' or producing firms.
This linkage between farm growth and exits is amqmadvantage of the Markov chain
model. However, with respect to the dairy indusiry,particular under the milk quota
system, entry conditions seem a limiting factor.efidfore, the total number of dairy
farms at the initial date will be used as an inthcaf the total number of firms implying

that the number of firms in this state is zerohat $tarting points.

In order to explore the dynamics of farm size dlsttion over time the following

Markov chain model is defined
J

N =Zr1_1j Dg : ]=0,...,d (4)
i=1

where n; denotes the number of farms in tHé category at time where j =0,...J,

i=1,..J and t=1,..T .The total number of farms existing at tinheN;, is equal to
Z?:On[j . The probability of transition from size classat timet-1 to size j at timet is

denoted byp, ; all probabilities fulfil the following properties



J
> p =1 Ot=1,.T (5a)

j=0

and

0<p, <1 (5b)

The individual probabilities are collected in thchastic transition probability matrix,

P. Imperfectly observed data, for instance due twnding errors, require the use of an
disturbance term (MacRae, 1977). Adding an errontg, with zero expected value and

finite varianceog, gives
J

n=>.nyR+Yy; 0ij=0,.,J (6)
i=1

This empirical specification (6) of the Markov chanodel is the base to recover
the transition probabilities. The aim is to quayntiie impact of the milk quota scheme on
farm size distributions. Due to the rather weakabase it is not possible to consider the
milk quota as an exogenous variable affecting thedition probabilities. Thus we split
up the series of observations to obtain a pre-qantha quota period. For each period and
each country a stationariarkov chain model is estimated and compared \afigts
using mobility indicators. These map the informatiaf the transition probability matrix
intro a scalar metric easing the comparison. Theparison is further supported by tests

whether there are differences between the periods.
3.3 Estimation

There exist a number of possibilities in the retgvéterature to recover the transition
probabilities (Gourieroux 2000). Our estimationlgem with two transition matrices for each
country refers to an ill-posed problem which limitee possibilities (Mittelhammer et al.
2000). The number of unknown probabilities to beowered is large whereas the number of
observations is low. Any inference based on asytigptistributions does not hold here. We

refer to a non-traditional estimation techniquerfardel fitting, a parametric method based on

" The low number of observations and the lack ofgample information about individual transitionsnii
the estimation possibilities to estimate a nonistetry Markov chain.
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the generalized maximum entropy principle (a detadliscussion can be found in Golan et

al., 1996).

We apply the generalized maximum entropy appragith noise (Golan et al., 1996).
First, the transition probabilities and the ermmis have to be rewritten in terms of discrete
support points and the corresponding probabilityghts. Second, the maximum entropy
objective function is defined containing the enyrapeasure for the unknown probability
weights of the parameters and the errors. The airto imaximize the objective function
subject to the data consistency constraint. Thettedgstimation problem reduces to a convex
maximization problem. The estimated probability gies derived from the maximization

problem are then used to recover the unknown padesime

To obtain the information theoretic specificatminthe Markov chain model we rewrite
the unknown transition probabilities in terms ofliacrete set of support pointg,; and the

corresponding probability weights,,, wherem denotes the support points with=1,...,M .

M is some positive integer withl > 2.

M
B = Z Znij Qi (7)
m=1
The transition probability matrix can be rewrittas
4y
: 0O 0 O
ZMO
4,
3 . Co) L 0 : 0O O
P _1JD oy Z _1JD(QO1"'qM0 qlo"'qJM) (8)
(I%J) (1% IM) (IMx J) 1
4
0 0 0 :
s

In the same manner the disturbanegs have to be bounded within specified support

K
points v, and are parameterised ar?:Zk:vkwjk where v, denotes the corresponding

probability weights withk =1,...,K, andK is some positive fixed integer determining the
number of support points.

11



The problem of mathematical inversion is converteda problem of approximate
reasoning. We seek to make the best, most objeptegictions possible from the available

information. The objective function of the GME-pteln is

?%{H QW)= _Zzzqmij In(@,; )+ZZZ Wy IN(vy )} 9)

whereH(:) refers to the measure of entropy. This maximarais subject to the consistency

(data) constraint which is the parameterized Marglo&in model. Using further shares rather

than the absolute numbers of size class countstetbbyn; =n, / N , it follows
znq :zz ri—l,i z Zoi Lk +zz ¥ Dy (10)
t t i m t k
The maximization is further subject to the addiq@yaonstraint for each probability weight
qmij
2y =1, (11)

the adding up constraint for each of thetates:

ZZ Znij i (12)
m

and the adding up constraint for each probabiliyght w;,

Z W, =1 (13)

The positivity of the probability weights is impiily assumed. The solution is obtained using
the Lagrange function. However, under weak datalitimms there is no closed form solution

available. The numerical solution depends on thgrdmgian multipliers for the model

N

constraintsi., i.e., Ay (x) andw():).

To recover the transition probabilities of the émepl Markov chain model we adjust

the consistency constraint to the moment constré@ulan et al., 1996).

2 =200 0y ) 7y Oy + 2 *n,_lD; YOy (14)

Inference is based on the finite sample approxwnatiof the standard errors in line with

° Using the moment based GME the model fit improard the standard errors are reduced. This implies
that the data are better described by its moments.

12



Golan et al. (1996). Because of the close relatiothe maximum entropy approach and the
empirical likelihood approaches the commonly knowests for maximum likelihood

estimates, for instance the Wald-test, can be durtised for inference (Mittelhammer et al.
2000). In the entropy environment an informatiodeix is widely used as a measure of fit.

The information index can be further used to cormpaodel definitions. It is defined as

_Zi Zj dij ln(q' )

JOh(M)

| =1-S() =1- (15)

where S(q) refers to the normalized entropy measure indigatime relative information
content of the explanatory variables, i.e., th@éabdistribution over the size classes, and the
estimated parameters, i.e., the transition prolbabiatrix. S equal to zero implies that there
IS no uncertainty with respect to the parametarsa itraditional econometrics context this
would be comparable to a perfect fit. An entropyaswee of one indicates that there is no
informational content in the data. Accordingly,igher information index indicates a better
fit'.

3.4 Mobility Measures

The Markov process as applied in this study dessrihe structural change in the German and
Dutch dairy sectors. The transition probability s (TPMs) reflect a certain degree of
farm mobility over size classes (Jongeneel and Aip2I008). However, the comparison of
matrices can very cumbersome. The literature (fstaince, Shorrocks, 1978) offers a number
of mobility indices, which maps the mobility infoation inherent in the TPM into a scalar

metric, M(P). Referring to Shorrocks (1978) an overall mobiiitsgexM®" is defined as

M =[J -t{P}]HQ -] 16
where tr{P} denotes the trace of the transition probabilitynma If there is no mobility
the TPM would be an identity matrix and the tradgeh®e TPM would be equal td. In

this caseM®Y would be equal to zero. In case of perfect mopiM®" is equal to one.

In order to be more precise with respect to theaion of mobility changes, we
add three further mobility indicators in additiamthe one of Shorrocks decomposing the

mobility into upward, downward and exit mobilityh&se can be interpreted as shares of

13



the overall mobility and sum up to one. Probalabtin the lower (off-diagonal) triangle
part of the TPM indicate downward mobility. In coedt the upper triangle represents
upward mobility. We define(l— pjj) as the mobility part of the diagonal element. The
aggregation of the diagonal mobility elements gigesum which is exactly equal to the
aggregated value of all off-diagonal terms. Thisnsof the mobility part of the diagonal
is used as a ‘deflator’ in the upward and downwaability indices. Thus, we define the
upward mobility indexM" as the deflated sum of the upper triangle prolit#s! of the
TPM.

oo ffn]

e

If there is full upward mobility and no downward bility the index would be
equal to one, since the sum of the upward triapgtbabilities of the TPM would than
exactly equal the sum of the mobility part of thagbnal elements. If there is no upward
mobility the index would be zero since then the softhe probabilities of the upper
triangle of the TPM would be equal to zero. Likesyisf we sum the lower triangle TPM
elements and divide this by the deflator we geinalex for the downward mobilityM ° .
Different to the upward mobility, we exclude thewdovard-exit mobility to the zero size
class.

5]

i j<,jz0

If only downward mobility exists this index woulcelone and vice versa. With
regard to exits — the downward mobility can be Hert decomposed into ‘normal’
shrinking mobility and the exit-mobility. For exitawe define the following mobility

index:
M= :{z F)IO(t)j| [Ez @- P; )} . (19)

The maximum value of the index (indicating all miebiarms are exiting) is one. Lower

values indicate lower shares of the exit mobilitytbe overall mobility.

14



4 Hypotheses and Results
4.1. Hypotheses

We use the data as presented in the previous sebtiovever, we refer to the shares of the
size class counts rather than the counts. In daeuantify the impact of the milk quota
system we split up the time series into a pre-quataod and a quota period. The split-up
point is chosen at 1984. The impact of the milk tqusystem on the structural change is
ambiguously discussed in the literature (Hanf, 1988e effects are expected to be present at
the same time, in our analysis it is only possiblextract the predominating effects. In terms
of the mobility measures the following hypotheséthwespect to the milk quota system were

aimed to be tested. The pre-quota period is inéécatith ‘pre’ and the quota period with

quo’.

— The milk quota system imposes structural rigiditg dinders efficient structural change,
i.e., Mge > M gy in both regions. Contrarily changes in herd sitrithutions are closer

linked under the milk quota system because grosvtiot possible unless others decline or

exit and free quota is available. Thus, the intégsacbetween size classes is expected to

be accelerated, i.eM . < M gy
— The milk quota rent fosters inefficient productiand hinders farms from exiting the

sector, i.e.,MpEre > ME ; contrarily the possibility to sell quota mightvgi exitors a

quo?’
premium to exit, i.e.M . < M.
— Fostering inefficient production systems and slgvitown exits hinders growth as free
quota is not available, i.eM’_ > M"Y

pre quo*

Contrarily under the quota system growth of
efficient farms is still possible. The capitalizatiof the quota and the interpretation of the
system as a guarantee of higher prices in thedutan foster specialisation of farms, i.e.,
MY <MY

pre quo*

This might also include a risk-reducing effectlué milk quota system

— Under the milk quota system an increased downwardldncy is expected due to
technical progress, i.e., less cows are requirefllfd the quota with increasing milk

yields per cow, i.,e.MP? «M?>

pre quo*

15



4.2. Results

In the following we present first the resilfsr the stationary Markov chains for each
period and country in form of the transition probi&p matrices. The results for West

Germany show a rather good fit and the majorityh&f parameters is significant at least
at the 5 % level. The highest values are on thgatial elements. This tendency to persist
in the respective size class is commonly knowrmarticular in the small size classes. Re-
entry is significant in the pre-quota period, howewnder the quota system it is limited
(confirmed by a Wald-test). The following figure plets the transition probability

matrices for West Germany.

Figure 3: Estimated transition probability matror West Germany

Transition probabilities West Germany

Pre-quota period 1960-1983 Quota period 1985-2007
Size clas% Exit 1-9 10-49 > 50 Exit 1-9 10-49 > 50
Entry 0.847 0.000 0.148 0.005 0.965 0.000 0.024 0.011
1-9 0.075 0.854 0.072 0.000 0.121 0.533 0.346 0.000
10-49 0.599 0.023 0.379 0.000C 0.355 0.155 0.487 0.002
> 50 0.247 0.231 0.244 0.278 0.286 0.154 0.251 0.309
R-squared 0.99 0.99 0.83 0.77 0.96 0.91 0.98 0.71
|=0.53 | =0.46

1) No. of cows
Note - except the grey shaded are all probabilgigsificant at least at the 5% level.

The results for the Netherlands show also a gdiod-igure 4 shows the transition
probability matrices for both periods. As in Westr@any, the highest values except for the
larger size classes are on the main diagonal itidgca tendency to persist in the respective
size classes, in particular for smaller farms. Rieyeunder the milk quota system is also in

the Netherlands confirmed to be limited.

® All estimation results were obtained using SAS.3.dsing PROC ENTROPY. It should be noted that this
is still an experimental release.
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Figure 4: Estimated transition probability matrot the Netherlands

Transition probabiiities the Netherlands

Pre-quota period 1971-1983 Quota Period 1984-2006
Size clas¥ Exit 1-30 31-70 71-100 > 100; Exit 1-30 31-70 71-100 > 100
Entry 0.843 0.000 0.056 0.081 0.020 0.912 0.000 0.086 0.002 0.000
1-30 0.000 0.897 0.103 0.000 0.00€ 0.03: 0.553 0.320 0.073 0.022
31-70 0.238 0.000 0.720 0.038 0.0C4 0.207 0.237 0.442 0.096 .0180
71-100 0.335 0.002 0.240 0.230 0.1¢3 0.169 0.269 0.255 0.1770.131
> 100 0.274 0.039 0.232 0.235 0.221 0.180 0.235 0.220 0.192 0.173
R-squared 0.99 0.96 0.91 0.99 0.99§ 0.96 0.91 0.95 0.69 0.69

1 =0.56 | =0.45

1) No. of cows
Note - except the grey shaded are all probabilgigsificant at least at the 5% level.

We estimate stationary transition probabilities éach period because of the limited
data availability it is not possible to estimatenrstationary transition probabilities. It is very
unlikely that these are constant over time andceapected to depend on explanatory variables.
Albeit this shortcoming our focus is on the impa€tthe milk quota scheme on farm size
distributions. Using stationary Markov chain modélgs still possible to investigate the
expected different response behaviour of farmshtnging conditions with and without milk
quota. We intend to quantify the impact of the miluota system and assume that the
transition probabilities are only constant under tespective policy scheme. In other words,
the implementation of the milk quota scheme chantier responses of dairy farms to
changing conditions. Factors affecting farm levebfitability such as milk prices are
influenced by the milk quota scheme. But neverggetbe question of interest is the response

to changing milk prices. This reply is expectedbéodifferent under the milk quota system.

In what follows we further explore differences ueéd by the milk quota scheme and
test whether these are significant. Therefore we the mobility indicators defined in the
previous section. In order to test the differeniscesveen the pre-quota period and the quota
period we derive the standard errors of the mghititlicators using the delta-method (Greene
2003) and use a score test to test whether thereliftes are significant. Figure 5 depicts the

respective indicators.
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Figure 5: Estimated Mobility Indicators

0.80 T ‘ ‘
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Source: Own calculations.

Overall mobility increases in both regions in theotp period, the effect in West
Germany is rather low. This confirms the expectatibat the size classes are stronger
linked under the milk quota system because of trang relationship between growth and
decline or exit. This is also known as the acceienaeffect (Hanf, 1989). The absolute
increase in overall mobility is higher in the Netlamds reflecting the higher degree of

flexibility in the quota transfer scheme comparedMest Germany.

Upward mobility increases in the quota period digantly; this difference is
rejected for the Netherlands. This shows that utlderquota system growth of efficient
farms is still possible enabled by the transfergbibf the production rights. The milk
guota system itself gives farms a higher price etgteon for future prices and reduces
price risk which stimulates specialisation proceset dairy farms. Upward mobility in
the quota period is higher in the Netherlands asMast Germany indicating a more

efficient market to trade the ‘free’ quota.

Downward mobility increases in the quota periodbimth regions, however the
effect for West Germany is rather neglectable aodsngnificant. The differences in the
downward mobility in the Netherlands show high stam errors and are rejected at the
16 % level. However, the differences in the overalid exit are significant. The
difference between the periods of the exit mobildgnnot explain the difference in

overall mobility. Thus, we conclude that the difface in downward mobility must play a
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role. This downward tendency reflects technicalgpess in milk production and farm
adjustments to the milk quota system. Fewer cowesraquired to fulfil the amount of

quota.

Exit mobility declines in the quota period in bothgions significantly. This
confirms the structural rigidity even though relally high milk quota prices are observed
in both countries (higher prices in the Netherlgnd$ie quota system might give some
extra premium to exitors but the effect of keepisgpall and inefficient farms in
production predominates. The high share of exit ilitgbin West Germany in the pre-
quota period might be explained by a governmemsiructuring programme at the end of
the 1970ies. Farms exiting the dairy sector reakiam extra premium. A similar
programme was implemented after the introductionth& milk quota system but less

successful with respect to the number of exits.

Both countries show the same tendencies but theniates of the differences
between periods differ. These differences are mgaimluced by a different milk quota
implementation schemes and transfer rules. Comptareékde Netherlands, dairy farms in
Germany showed a lower degree of specialisationthénh Netherlands, the milk quota
value is higher as well the competition among land quota is higher. Nevertheless the
results indicate differences between the regionshould be acknowledged that in West
Germany farm size structure is characterized by#iNSouth-divide which could not be
taken into account. This North-South divide wastHar fostered by the milk quota
system as the cuts of amount of distributed quaaehbeen the higher the higher the
amount of quota. According to that it is expectlédttfarms in the North of Germany

show less differences to the Netherlands.
5 Concluding Remarks

This paper analysed the dairy farm size distributroWest Germany and the Netherlands
The intention thereby was to improve the understamaf structural change under the
quota regime. The comparison of both regions altbwmmparing the farms size

distributions under different quota implementatisohemes. For this reason mobility
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measures were established mapping the informatidheotransition probability matrix to
interpretable scalars. The results show that strattchange processes differ over
countries. Moreover a clear impact of the milk quon structural change was detected.
As such also policy reversal, i.e., the expectedouging abolishment of the milk quota
system, is likely to affect the future dairy farnzes evolution. The farm structure
dynamics are well-captured by the Markov model. ldoer, these results leave space for

improvements with an improved data base.
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