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ABSTRACT

The paper discusses the impact of market powdrarHungarian milk chain. In a first step a
vector error correction model is estimates to assdwether a domestic market for raw milk
exists. Since the answer was positive we proceedelbgloping a structural market model of
the Hungarian market for raw milk that is abledentify a possible affect of market power on
resource allocation. A nonlinear 3SLS approach agdied to estimate the supply and the
demand for raw milk. The results provide that diesphe high concentration of in dairy
processing the indications for market poser atgerdimited. The “Bertrand like” equilibrium
can be attributed to the low degree of capacityization in dairy processing and the
marketing alternative of farmers.

Keywords: market power, market integration, dairy, Hungary.

1 INTRODUCTION

The transition process in Eastern Europe was ctaized by three basic elements:

privatization, liberalization, and restructurindad main intention behind the reforms was the
substitution of the centrally planned economies rbgrket coordination. Decentralized

coordination was expected to implement incentivegatible decision mechanisms which in

turn should allow the allocation of resource toirthieost beneficial uses. In addition, the

improved remuneration of resources should fosten@wmic growth and the increase of per
capita income. A favourable transformation procesguired a basic transformation of the

institutional environment within the countries. most of the transition countries, especially
those in Central Europe, these reforms have beplemented and enforced. Because of this
the transition process is considered to be finisddlithe countries are officially classified as
market economies.

However, changing the institutional environment t@nregarded as a development on the
"razors edge". The main reason is that the ingiitat innovations are not exogenous but
endogenous. They are the results of long-lastingddaing processes in which interest groups
attempt to influence the institutional environmentavour of the parties they represent. As a
consequence of the impact of pressure groups stagctmay be established that induce
market failures and thus hamper the free allocatioresources according to market signals.
Possible consequences are the establishing of madwer through technological and
institutional barriers of entry that enable intérgoups to extract extraordinary rents at the
costs of the transaction partners. This in turrgests that the analysis of market results can
be used to assess the success of the transitioagso

Several studies have been conducted in this respspecially in agricultural economics.
Most of these use price transmission analysis $essswhether horizontal and vertical market
integration exists (with regard to Central Europe ®JNEC 2002, B\kucs, FERTO 2005,
Bakucs et al. 2006, andeER 2003). While symmetric price transmission can thebaited

to functioning markets, the conclusion that asymimattegration is an indication of market
failure is misleading since asymmetries can alsade to lagged price responses, demand
changes, technological change, outsourcing of fonstand cost changes EVER, von
CRAMON — TAUBADEL 2004). Consequently, no definite conclusions réigarmarket failures
are possible.

The objective of this paper is to assess markettimmng by evaluating the significance of
market power directly using a structural market elowVithin this framework not only price

but in addition quantity data will be used to assessource allocation on markets. We will
apply the approach to the development on the Huiergamilk market between 1998 and 2006
and discuss whether the institutional setting ledconditions that are consistent with a



functioning market or whether frictions are prestait allow some parties to appropriate the
rents associated with milk production. We focustlos dairy chain for several reasons. First
dairy production is an important source of farmoime. Second, the Hungarian milk market
was subject to policy shocks which induces sigarftcadjustment in milk production and

processing. Third, milk processing is highly cortcated and dominated by foreign capital.
Forth milk prices in Hungary belong to the loweastthe new EU member states. Especially
the two latter conditions might suggest the existenf considerable market power.

The paper is organized in six chapters. Followimg introduction stylized fact regarding the
Hungarian dairy chain are presented. The descniptiare intended to provide a first
indication of the possibility of market power. Chep3 discusses whether the transition
process in Hungary succeeded in the developmeatddmestic market for raw milk. This

analysis provides not only first results regardmagrket functioning, but also motivates the
deduction of the structural market model in chagtein the fourth part the structural market
model is derived. Chapter 5 deals with the econommhplementation of the model and the
discussion of estimation results. Chapter 6 sunmeariour findings and discusses their
implication for policy interventions.

2 DESCRIPTION OF THE HUNGARIAN DAIRY CHAIN

2.1 Market regulations of milk and milk products®

The transition to a market economy and, laterctimapliance with thecquis communautaire
necessitated the adoption of new intervention na=tand a legislative basis for them. In the
1990s, Hungary enacted a policy towards improviag milk quality in so far as price
support was only given to raw milk which met minimi&U quality standards. As a result, in
2003, about 95 % of all supplies to dairies metHhlestandards.

The creation of the agricultural market regime 93 aimed to alleviate extreme fluctuations
in supply and prices of commodities and to esthbisminimum guarantee for primary
production. It was an indirect subsidy for the proer, but provided to processors (after 1999
for Extra quality milk only) if they paid at leattie centrally-fixed target price to the farmers.
The indirect subsidies were complemented by exqdrsidies which were needed to stabilize
the domestic market. One severe problem was settiegtarget price for raw milk
unreasonably high, especially in 1998-99 and in2208. The government started to create
the milk price without respect to the market siiat which caused a huge surplus and finally
led to losses and uncertainty for market playersrddver, since the form of subsidization
was incompatible with the EU market organizationrfolk and milk products the system was
abolished in the beginning of 2004.

A guaranteed milk price was introduced in 1996, itsiextremely low level has prevented it
from being effective; no intervention purchases ehdeen, and, no institution has been
designated to carry out intervention purchaseghEumnore, there have also been intervention
prices (lower and upper) in force since 2000. Whw®n market price reaches the level of
either of these two, government interventions sthdollow in order to keep the market price
within the price band — but this was never spedifie

After continuing pressure from producer organizagi@a raw milk quota system was also
introduced in 1996. Producers expected the quotedtare a safe marketing outlet for their
milk. Thus the objective of introducing the quotaswnot to fight surpluses but to create

L A description of milk market policy in Hungary cd® found in )CKMANN, VONEKI
(2004).



orderly marketing. Quota applications by produdead to be based on actual supplies in the
previous year, but the system allowed producensatb their reference quantities to provide
room for expansion. During EU accession negotiatibtungary requested a national quota of
2.8 million tons of milk. However, the quotas wedmeed by the Commission based on
delivered production figures and direct sales betw&997 and 1999. The final national
production quota amounts to 1,947,280 t of raw r(lilk82,650 t for deliveries and 164,630 t
for direct sale). The EU also agreed on a “milktqueserve” of 42,780 t that will be given to
Hungary in 2006 to compensate for the expectedeas® in retail demand for milk that
should result from a decrease in on-farm consumptithe national quota for deliveries
approved by the EU could not be fulfilled in eagar(Figure 1). Therefore, the quota has not
been restrictive, supply capacities and demandt@nts limited output growth instead.

Figure 1 Production and consumption of raw milk, Hungary, 1®6/7-2005/06
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2.2 Development of milk production and consumption

The constant decrease of the milk producer pricestd the abolishment of the national price
support system in 2004 led despite rising milkdselo smaller milk production in Hungary.
Only 79-83% of total production was delivered targlasompanies. This shows the great
importance of direct marketing and internal constiompon farms. Moreover, the share of
raw milk delivered to domestic dairy companies dased after 2004. In 2005, 1,49 million t
of raw milk was delivered to the dairy industry, 2% less than in 2004. It is estimated that in
2006, deliveries will further decrease by approxehal2% to around 1,31 million t.

The main reason for the reduction is the dynanteeiase of raw milk export to Italy. Export
guantities have increased from 43,000 t in 20020®.00 t in 2005. In the first half of 2006
exports to Italy amounted to already 110,000 tth&tsame time, import of raw milk has also
increased, mainly from Slovakia, however to a k2dend. However, imported raw milk still
has a marginal share on total milk processing. ddmsumed volume of dairy products hasn’t
chanced significantly in the last years. Howevarthe case of high value added products
(especially by cheese) some increase could beadaser

2.3 Structure of milk production

Since the accession, Hungarian cow stock is ddaga®ontinuously. Between 2003 and
2006, the number of cows has reduced by 9%, froé0B® to 326.000. Approximately



250.000 cows were hold in enterprises with an afitical area larger than 50 ha. The main
part of the stock (223.000 animals) was hold bylemtities and less than a third of the total
stock (102.000 animals) were at private firms. @eerease since 2003 was at private firms
with 13% more strongly. This concentration was egaky caused by the price development
for raw milk due to the abolishment of the natiosapports. However, the number of small
producer with 1-9 cows is relative high yet, 90%tlud enterprises belongs to this category.
Despite of this, compared to the other member stat@lk production in Hungary is
concentrated. Approximately 98% of the raw milkpreduced in enterprises with more than
100 cows.

2.4 Processing industry

Between 1997 and 2004, the number of milk processoHungary has decreased from 104
to 93. In 2004 the ten largest enterprises boughapproximately 70% of the raw milk. At
present, the largest enterprise (Sole-Mizo) hasagkeh share of 26%, followed by Friesland
with 24%. While in the second half of the ninet&®l also at the beginning of this century the
Hungarian dairy industry was dominated by foreigiegprises, this has changed slightly in
recent years. The largest enterprise was bougla Blyingarian investor and also Parmalat
with approximately 20% market share was taken avéne spring of 2006 by 140-150 milk
producers. The big influence of foreign companies tbe Hungarian raw milk market
together with the extremely high concentration gsgghat farmers are in a poor bargaining
position and processors might be able to explgitiBtant market power.

Despite of low milk prices, Hungarian dairy entésps are not competitive neither on the
foreign nor on the domestic market. Due to incrmggasmports since accession, Hungary has
become a net importer of dairy products. In 200f0é value amounted to 118 millions
USD, while import value has reached 191 milliondDJ&specially, the increasing proportion
of imported cheap dairy products with partially uffcient quality from the neighbour
countries had a negative affect on the dairy ingusincreasing import volumes were
registered particularly in the categories of consumilk and cheese. Besides the dynamic
increase of raw milk deliveries to Italy, oversesdls of fruit yogurt increase, while the
export of other dairy products decreased. The aszewith regard to fruit yogurt can be
explained with the strategy of the foreign dairynganies active in Hungary, which supply
different Eastern European markets from Hungary.

3 HORIZONTAL INTEGRATION OF THE RAW MILK MARKET

Between 1995 and 2003 the target price was adjwstadally at increasing levels. During

this period, the average market price for raw rfollowed the target price without significant

regional differences between Lowlands, Transdanapid Northern Hungary (Figure 2).

Until 2004, Hungarian milk producers received ahhigilk price compared with other new

member states such as Poland, the Czech Republglowakia. Since the accession, the
situation has changed in principle. The abolishnoétihe national price support system in the
beginning of 2004 led to decrease of the raw miikegp With 24-26 Ct/kg in 2005, Hungarian

milk prices were by 5% lower than in 2004. In 200& decrease was 8%. As a result,
Hungarian milk prices have reached the lowest laveéhe region in 2006. In addition, the

break in 2994 has also an impact regarding prieeldeship. Before 2004 prices in the
Lowlands were the highest. This situation changed2004 insofar as the prices in the
Lowlands regions are now below those in Transdanabd Northern Hungary. Moreover, all

series show a significant seasonal pattern with Ipigces during the winter month and low
prices during summer.



An analysis of market power on the national lewelonly meaningful, when the regional
markets for raw milk are integrated. In this paperwill not provide detailed information on

the results of the various estimations. Insteadwlleconcentrate on those findings which are
relevant for conclusion regarding horizontal maikétgration.

Figure 2 Regional market prices of raw milk in Hungary, 19982006

75

70

65 A

HFt

60 -

‘ Lowland Transdanubia = = = Northern Hungary

Source; AKI — PAIR

Because of the break in the time series, we cordutte corresponding analysis for the two
periods before and after the abolishment of theepsupport system. In a first step the
seasonal patterns were removed from the seriesadjusted series were checked whether
they possess unit roots. The correct identificatibanit roots is pivotal for the formulation of
the error correction model. Since none of the weritests for unit roots is superior under all
circumstances, different test statistics were a®ly The Augmented Dickey Fullery{fER
1996) and the nonparametric test developed RgIT®NG (2002) were applied. In the first
period (1998-2003) a constant and a trend variadee considered to account for the
increase of prices while in the second period tead variable was omitted. The results
provide strong statistical evidence for the exiséeof unit roots in the seriés.

The thereon following co-integration analysis wasdxd on an error correction model:

p-1
(1) Aw, =a+Mw,,+) TAw, +u,

i=1
Pairwise comparisons of the price developmenthénthree regions were conducted. This
procedure was chosen to be able to account forssailje change in price leaderships after
2003. Estimations were conducted using thealsoN (1992) procedure. Both, thgace as
well as thehax test suggest the existence of a co-integratetioeship in all six cases. The
optimal lag length@) was selected using the Hannan —Quinn and the Akaikerions and
was 1 and 2, depending on the individual pairsrafeg. The co-integrating relationship is
represented bylw,_,, with w the raw milk price. With co-integration and tworiables the

rank ofI is one, and the vector can be separated in twimnsaw andf, with M =a B’ and
each with rank one3’ wy., represents the long run relationship in the modibe loading

2 Both procedures provide that the hypothesis efeakistence of a unit root with constant

and trend could not be rejected at a 5% levelgifiBtance.



matrix a reflect the velocity of with which, after a shotke system converges to the long-
term equilibrium (WTKeEPOHL 2004). Moreover the statistical propertiesooan be used to
decide whether a variable is exogenous in the systnd thus, to determine the causal
relationships among the prices. In the following wil concentrate on these results only
(Figure 3).

Figure 3 Relationships among regional raw milk prices in Hugary
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In the first period, raw milk prices were mainlytelenined by Northern Hungary. After the
abolishment of the price support system, the sdoatchanged significantly, since
Transdanubia has taken price leadership. Howelierco-integration analyses suggest that
arbitrage between the regions cannot be rejectetirereover, that a national market for raw
milk exists which in turn justifies an analysisrmérket power on the national level.

4 M ARKET POWER : A STRUCTURAL MARKET M ODEL

We follow the methodology developed byrESNAHAN (1982) and MITH, WOHLGENANT
(1999) to test for oligopsony market power of thi#kmprocessing industry. The profit of a
representative processor is given by:

(2) 7 =R(p,I%,z;) —wy [¥ —wW, 'z

where p is a vector of dairy product prices, (X, z) represents the revenue function
depending in addition on raw milk demang) @énd other inputsz(). The symbol w is used for
the corresponding factor prices. The raw milk sygphction is:

(3  x=9(w,,s)

Here, s is a vector of supply shifters and x is the tatapply of raw milk. However, for
analysing optimal demand of the processor it isem@nvenient to use the inverse supply
function:

(3)  w,=g7"(x9

Given (2) and (3) the first order condition for pronaximisation is:

OR(p, X ,2) W _ 097" (x,5) 0x
0x; X X  0x

3) X =0,



where 0x/dx, represents the increase of total farm supplydedwby an increase of processor

i's milk demand. The first order condition can bgragated over all n processors. After
defining

5 0R(|o %.Z;) _ OR(p,X,2)
; X; 16)4

(4) can be written as:

(5) W, (1+9j = pRE.X2).
£ 0x
-1
where &, = _?X g (x9 = OX_ Wy denotes the price elasticity of raw milk supplydan
(x,5) X ow, X
z%ﬁ is the average input conjectural elasticity anptwaes the degree of market
N4z ox X

power (BRESNAHAN 1989). The parameter range is @ <1. ©® =0 corresponds to perfect
competition, while® = Icharacterizes a monopsonistic market.

5 EMPIRICAL RESULTS

5.1 Empirical implementation

Raw milk supply was approximated by a translog fiamal specification in order to be able
to identify relationships among the variables withamposing ex ante restrictions on
economic relevant parameter{/BERS 1988):

X ?

1 L} 1 1 1
6) Inx=a,+a,Inw, +§crxx(lnwx)2 +a, Ins+§lnsASSIns+InsASWInw

wherea andA are parameters to be estimated. The elasticitgv@imilk supply is:
dlnx

7 =
(7) dlnw,

=a,ta,lnw +InsSA_,

The marginal producdR(p, x,z)/dx in (5) was derived from a translog approximatidrihe
processors' revenue function:

INR(p,x,2) = &, + Bxlnx+%bxx(lnx)2 +BZ'Inz+%Inz'Bzzlnz+Inz'Blenx
1 1 1 ]
(8) +0B3, Inp+§lnp B,,Inp+Inp'B,, Inx

1 L}
+§Inp B, Inz

The parameters to be estimated(aendB. It follows:

) OR(p, xz) 0InR(p,x,2) R(p,X,2) _ (8X+b Inx+InZB,, +Inp'B, )R(p,x,z)
oX dInx X X

Substituting (7) and (8) in (5) provides:




(B, +b,Inx+Inz'B, +Inp'B,,)

C]
a,+ta,lnw, +InSA,

R(p, x,2)
X

(10) W, =

1+

Equations (6), (8) and (10) constitute a simultaisenonlinear equation model. In order to
allow for cross equation co-variation of the erterms a nonlinear three stage estimation
procedure (NL3SLS) would be appropriateREENE 2003). Estimating a NL3SLS requires a
set of instrumental variables. We used the fullc$etariables as instruments. Unfortunately,
we were not able to derive consistent estimatdi@fsistem that possess desirables statistical
properties (Table 2). The Durbin Watson statistieaggested the existence of autocorrelation,
however, because of convergence problems, we warabie to account for this problem.
Alternatively, we estimated a reduced system combosf the supply function (6) and
derived demand (10) (Table 3). In order to savahennumber of parameters we imposed
theoretically consistent homogeneity restrictions the revenue function and the supply
functior?. The individual restrictions are not presenteceHert are given in the annotations of
corresponding tables.

5.2 Estimation results

The data set consists of 106 observations (fronualgn1998 to October 2006). Table 1
provides information about the variables used i ¢lstimation. The endogenous variables
(market results) are the price of raw milk and @ineount of raw milk processing. Since both
variables show significant seasonal patterns, tiginal data were adjusted using the x11
procedure (ETiMA 2004).

The supply shifterssf consist of the prices for feeding stuff, and labmput and the number
of cows. The two latter variables were subjecteeesal kinds of adjustments. Labour input in
milk production was calculated in three steps. tFitstal agricultural labour input was
weighted by the share of milk in total agricultuoaltput. Second, since only about 80% of the
Hungarian raw milk production is processed by thieydcompanies, the adjusted labour input
was weighted a second time. In the third step thnual data were transformed into monthly
time series. The number of cows was adjusted ubi@gecond and third step. In addition, a
time trend was included to account for the impécteghnological change on milk supply.
Land was not considered in the analysis. Data assigind were available, however since a
large part of it is fallow and we have no detailetbrmation on this, land would not be a
scarce factor and thus, would not affect raw milgpsy.

® The revenue function is supposed to be lineardgamous of degree 1 in prices, the degree
of homogeneity in prices of the supply functioHAMBERS 1988).



Table 1 Variable description

Variabl _ Standard
Description Mean -
e deviation
2 9 price Price of raw milk, Ft/kg, deflated by CI 44.92 5 64
X3S seasonally adjusted
§§ milk Amount of processed raw milk, in 1000 13366 21.81

seasonally adjusted
feed Price of animal feed, Ft/kg, deflated by CPI 1.98 2.05

Labour input in milk production, 1000 persc
labour adjusted by the ratio gbrocessed and produc 12.23 7.18
milk and the share of milk on total production

Number of cows, in 1000 head, adjusted by

Supply
function §)

COWS " ratio of processed and produced milk 30823 43.60
time  Trend variable 53.50 30.60
= butter Price of butter, 1000 Ft/kg, deflated by CPI 0.59 0.04
g o cheese Price of cheese, 1000 Ft/kg, deflated by CPI 0.61 0.08
o g labour Labour input in processing, in 1000 persons 9.55 1.22
O s
x 8 b Dummy variable to account for the abolishment gbak subsidies i
S break
2 2004
Revenue E;\(/:epnlue of the dairy industry, billion Ft, defla 11.78 174

Source: own estimation

The shifters of the derived demand functiapificlude a trend variable, the prices of butter
and cheese, labour input in processing. Labourtihps to be transformed into a monthly
series, the same hold for the industry's revenuelufmy variable was included in the

revenue function to account for the changes in mpdkcy in 2004. In addition, prices and

values were deflated by the Consumer Price Index.

In order to ease the interpretation of the estiomatesults, all variables were weighted by
their geometric mean. Because of this transformattbe estimates ofiy, as, 4 and 3,
represent elasticities and value shares. The follgwaragraphs discuss the results. Instead of
an in-depth discussion of the parameter estimagewilhighlight some important aspects.

Table 2 provides the estimation results of the gyitem (6), (8) and (10). Since all parameter
in (10) are already in (6) and (8), these are prtese The DW-statistics suggests the
existence of autocorrelation among the residuaks.aAconsequence, the estimates cannot
considered to be efficient, thus, the significante¢he t-values have to be interpreted with
care. Acceptable values for thé Rere obtained for the revenue function only. Meeo
only some of the parameter have the expected 3ige.value share of butter is positive
(Router> 0), however, its supply elasticity is positivep@ebutet Router — (Routte)” < O).
Beyond, the high value share of butter suggestdlieavalue share for cheese is negative. An
increase of milk processing affects revenues patjti and, as expected, at a decreasing rate
(Bmiemitk + Bnik — (r_?,m.k)z < 0). The supply of raw milk increased with highgnices
(amik > 0). Moreover, milk supply is relatively inelasti€his is consistent with the implicit
assumption that only short run supply reactions e@aptured. This results from using
quantities of cows and labour instead of their ggi@s arguments in the supply function.
Counterintuitive to production economic milk supplgcreased with the number of cows

(Ocows < 0).



Table 2 Estimation results of the full system

Revenue functioh Supply functio?

Coefficient Estimate Coefficient Estimate
Boreak 0.08707*
Rime 0.00877**  Qyme -0.00336***
Bime*time 0.54602 Otimettime 0.00001**
Routter 1.1853*** Ol milk 0.23002*
BRiabour 2.0676** llabour 0.02946
Rk 0.99190*  Oleome -0.51675*
Bouttertime 0.02128 Ol milk*time 0.03444***
Riabourttime 0.13027 Olabourttime -0.00833**
Brnilktime -0.00325 Ol cowstime 0.07735**
[Yutterbutter -0.73769 Ol milic*milk -0.66982
Rabourtabour 12.865 Olabour*labour 0.04079*
Bmitk*milk -0.39939*** Ol cows*cows 6.8910**
[outterabour 3.6630 O milk*labour -0.70730**
Bouttermilk 0.34076 O milk*cows 6.4706**
Riabourmilk -0.16349 Ollabour*cows -0.85544
Market Power 0.003180
Durbin Watson 0.9358 1.1723
R 0.9028 0.4271

Y The homogeneity restrictions of the revenue famctare Byer + Reneese = 1,

&)utter*time - r%heese*time:o- rSutter*butter' &heese*cheese: 0: r%utter’kbutter_ &uner*cheesg 0:

Routtertabour— Eheeseriabou 0, @NA Ryttermik — Zneesermin= O

The homogeneity restrictions of the supply functiare dnix + Ofeed

Omikstime + Ofeeattime = O, Omikemik = Olfeed*feed  Olmilkemilk

Ol milktabour + Afeedtiabour= 0, @8N milkrcows = Olfeed*cows.

* *x o+ denote significant at the 10%, 5%, and/dllevel, respectively

Note: The R and the DW estimated for the derived demand eguatiere 0.3608
and 1.1225 respectively

Source: own estimation

2) - O
- Omikdeed = 0,

The estimated parameter of market power is ratmatlsand not significant. However, given
the estimation problems of the parameters of thgplsuand the revenue function the
conclusions that market friction which lead to #tsbf agricultural rents to processors lacks
power. In sum, this short discussion of the respttsvides that the estimation of the full
system does not only provide inefficient but alsasbd results regarding the production
technologies in agriculture and in processing.

The results derived for the reduced system areigedvin Table 3. Although still not
satisfactory, the Rare higher than in Table 2. Moreover, The DW dofiits take values for
which it is impossible to decide whether autocatieh is present or not. This suggests that
the results of the reduced system are more relitidé those of the full system. This
impression is confirmed by the significance of itndividual parameter estimates. In addition,
the economic relevant parameters, values shareslastcities, have the correct signs. The



parameter value of market power is larger tharhenftll system, and beyond, significant at
the 5% level. However, the value is still smallggesting that market power is not a severe
problem on the Hungarian milk market.

Table 3 Estimation results of the reduced system

Derived demand functidh Supply functiofy
Coefficient Estimate Coefficient Estimate
Rk 1.0043%% Qi 0.001056*
Bmilk*time 0.00099 Oltime*time 0.00022**
[Bbuttermilk 0.36275** Ol milk 0.03665*
[Babourmilk 0.56791* Oliabour 0.14960*
Bonilkemilk -0.35130*** Olcows 0.10675
O millktime -0.00514***
Ollabour*time -0.00395
Ol cows*time 0.01218***
O milk*miilk 0.49869***

Ujabourtlabour 0.04645**
acows*cows 13.66400***

Olmilk*labour -0.69928***
A milk*cows -5.39250***
Ollabourtcows 0.73207
Market Power 0.00154**
Durbin Watson 2.1063 1.3668
R’ 0.5562 0.4862

T) For the homogeneity restriction see the anrwiafio Table 2.

*, ** % denote significant at the 10%, 5%, an@d.level, respectively
Source: own estimation

When there is no indication of market power, thegjions remains how the decrease of raw
milk prices in Hungary could be explained after #imlishment of the price support system
in 2004. The observed reaction can only be expthimi¢gh a specific structure of the supply
and demand elasticities on the raw milk market. €gaty, the market side that reacts more
inelastic is able to appropriate the larger padudfsidies (VBHLKEN 1984). Correspondingly,
the reduction of the subsidies hits the inelaséicrner on the market. Thus, the strong price
decrease in 2004 has a consistent interpretatiomaalset reaction in the case when raw milk
supply is inelastic and demand reacts elasticiéliywever, this is exactly revealed by the
estimates of the reduced system. Raw milk suppistieity is about 0.036. On the other hand,
demand reacts relatively elastic. Since all vadahVere adjusted by their geometric mean the
demand elasticity is given by the inverse @fi®ix + Rmik — (Rni)> Since Rk is about one,
the price elasticity of raw milk demand is aroun8.—

5.3 Market power and the interpretation of ©

The estimates suggest that market power is notvaresegroblem in the Hungarian dairy
market. This results is surprising given the higimaentration of dairy processing and the



relatively low milk prices in Hungary. However, evéarmers are confronted by a relatively
small number of processors the latter appearsonbe table to benefits from their favourable
industry structure. One reason is the overcapadmig¢he dairy industry which led to intense
competition among processors on the raw milk markée problem of overcapacities is
aggravated by the fact that farmers posses diffespportunities to market their produce.
They can sell to Hungarian processors, export ralk, mor market their produce directly to
consumers. These choices might put, on the avendgagarian milk producers, in a
relatively favourable market position which hampes exploitation of market power by the
dairy industry. In addition, the low prices for ramilk cannot be regarded as a consequence
of market power but instead of the failure of thegessing industry to engage in product
differentiation and to position itself successively the market for premium goods which
allow higher value added and, in turn, would ineeethe process for the raw materials. Given
this interpretation, the fact that the evidencenf@rket power is relatively poor is a coherent
estimation result.

We derived market power is derived in a conjectuaaiation approach. Correspondingly, the
parameter can only be interpreted consistentlyiwithis framework. Alternatively to the
conduct performance approach used in this paperesxistence of market power may be
analysed in a collusion framework. Using a dynaoligopoly model with collusion GRTS
(1999) shows that within such a setting the conjattvariation approach systematically
underestimates the impact of market power on maeatation when supply shocks are not
permanent.

With regard to milk production this may be a relevaroblem since raw milk supply shows a
seasonal pattern opposite cyclical changes of rdl price. Thus, because supply changes
are temporary underestimation may be a severe gmroliHowever, a definite answer could
only be given when the likelihood and possibilitiies collusive behaviour in the dairy
industry would be analysed in more detail. An alé¢ive approach would be to examine the
price — cost margins in the dairy industry direcipwever, because of the lack of data, these
approaches could not be pursued in this paper.

6 DiscuUsSION

We motivated our analysis by the questions wheteeconomic and institutional reforms in
Hungary provided an environment in the agri-foodiiohin which market allocation can
develop its full benefits. In order to be able tbaldetailed analysis, we restricted our analysis
to the milk production and processing, one of tivetal sectors in Hungarian agriculture. We
answered the question by developing a formal mdtuk allows conclusion regarding the
functioning of market by the investigation of markesults, i. e. prices and quantities
exchanged.

In a first step we analysed the existence of a dtimenarket for raw milk by cointegration

analyses. The results provide that a joint Hunganmarket exists. However, the patterns of
price leadership changed with the abolishment efttice support system in 2004. Given an
integrated market we moved further and developed oonjectural variation framework a
structural market model allowing the identificatiohthe significance of market power. Due
to estimation problems we were not able to consilderfull system, but have to rely our
interpretation of a reduced system which includeatk®t demand and supply only, but not
the revenue function of the processing industrye Tdéstimation results provide that
oligopsony power is significant but at a very logwel. This led us conclude, that factor
allocation and income distribution on the milk metrknight not be biased by market power.
In addition, we were able to explain the large otidun of raw milk prices after the



abolishment of the price support system by thectire of demand and supply elasticities.
The absence of market power on the milk marketss eonfirmed by the fact that farmers
posses alternative choices to market their prodagethere are purchases to domestic
producers, export of raw milk, and direct salestlod produce.In addition, our results
demonstrates that the simple look at indicatorsafket structure like concentration ratios
may lead to misleading results because of the rigckne-to-one relationship between these
indicators and the behaviour of firms on the market
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