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Does Farm and Processing Industry Structure Matter  

or Price Transmission?  

Some Evidence From Transition Countries:  

A Comparison of Dairy Sectors in Hungary and Poland 

 

Zoltán Bakucs - Jan Fałkowski - Imre Fertő 

 

 
Abstract 

 

Rapid and thorough changes have recently taken place in dairy supply chain in the whole 

Central and Eastern Europe. Growing concerns have been expressed that these changes may 

negatively affect farmers’ relative position towards downstream industry, due to market 

power exercised by the latter. In response to this, the present paper aims to investigate the 

price transmission mechanism in two countries from the region, namely Poland and 

Hungary and contrast the results with dairy market organisations specific for these 

countries. Using cointegrated vector autoregression and controlling for potential structural 

breaks, it is shown that Polish milk prices, as opposed to Hungarian ones, are characterised 

by short- and long-term asymmetries. We discuss a number of potential explanations 

supporting the empirical results. We consider, among others, differences between the dairy 

chain structures and the role of FDI.  
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Befolyásolja-e a mezőgazdasági és feldolgozóipari 

üzemstruktúra az ártranszmissziót?  

A magyar és lengyel tejtermelő ágazatok összehasonlítása 

 

 
Bakucs Zoltán - Jan Fałkowski - Fertő Imre  

 
 
 
 
 
Összefoglaló 
 

Az elmúlt években gyors, ugyanakkor átfogó változások rázták meg a közép-kelet-európai 

országok tejszektorait. Az ágazat egyes szereplői úgy vélik, hogy ezek a változások negatívan 

befolyásolják a tejtermelők feldolgozó iparhoz viszonyított relatív pozícióját. Ezt figyelembe 

véve tanulmányunk két térségbeli gazdaság, Magyarország és Lengyelország tejtermelő 

ágazatában vizsgálja az ártranszmissziót, és magyarázza az eredményeket a két ország eltérő 

tejpiaci szerkezetének tükrében. Strukturális töréseket is figyelembe vevő kointegrált vektor 

autoregresszív modell alkalmazásával megállapítottuk, hogy a lengyel tej ártranszmissziója, 

ellentétben a magyar piacon megfigyeltekkel, hosszú és rövi távon is aszimmetrikus. Az 

empirikus eredményeket – egyebek mellett – a két ország eltérő piacszerkezetével, a külföldi 

közvetlen befektetések szerepével magyarázzuk. 

 

 
Tárgyszavak: ártranszmisszió, tejtermelő ágazat, Magyarország, Lengyelország 

 

JEL kódok: Q13, D12, D4 
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I. INTRODUCTION 

 

Rapid and thorough changes have recently taken place in dairy supply chain in the whole 

Central and Eastern Europe (see e.g. Swinnen et al., 2001; EAAP, 2008). Following the 

global trends, local dairy sectors have experienced tremendous and rapid changes as far as 

the organisation of the milk supply chain is concerned. These changes have been impressed 

both on the marketing and production practices as well as relations between downstream 

and upstream sectors. Growing concerns have been expressed that these changes may have 

negatively affected farmers’ relative position towards downstream industry, due to market 

power exercised by the latter (see e.g. Csaki et al., 2008 and citations therein). At the same 

time it has often been argued that price increases at the final stage of the dairy supply chain 

are not fully transmitted upwards. This statement has found support in number of studies 

for Western countries. Gohin and Guyomard (2000), using a structural model, strongly 

rejected the hypothesis that French food retail firms behave competitively and concluded 

that more than 20% of the wholesale-to retail price margins for dairy products can be 

attributed to oligopoly-oligopsony distortions. Imperfect price transmission in dairy sector 

was also found for the UK, Germany and Denmark (London Economics, 2003). Similar 

conclusions could be drawn for the US (Kinnucan and Forker, 1987; Lass, 2005; Capps and 

Sherwell, 2007) and Brazil (Aguiar and Santana, 2002). On the other hand, Serra and 

Goodwin (2003) found no evidence of price transmission asymmetries in the Spanish dairy 

and perishable products sectors.  

Quite surprisingly, in Central and Eastern Europe in general, and for dairy sectors in 

particular, the discussion focusing on the mechanism of price transmission often relies on 

anecdotal accounts and only a few studies tried to find empirical evidence supporting these 

views (examples include: Bakucs and Ferto, 2005; 2006; Bojnec and Günther, 2005; 

Seremak-Bulge, 2005; Brummer et al., 2006). This relative lack of studies is the more 

striking since changes that are likely to affect the distribution of vertical rents are especially 

prone to occur in transition context. Therefore, this paper aims to investigate the price 

transmission mechanism in dairy sectors of two countries in the region, Poland and 

Hungary. By comparing situation in these two countries, it attempts to provide the 

additional insights on how various aspects of institutional environment within marketing 

chain may have affected the vertical linkages characterising food markets in transition. To 

our knowledge, the present paper is the first to divert from a single country focus and to look 

at these issues in a two-transition-countries setting.  
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The choice of Poland and Hungary for the analysis is motivated by a number of reasons. 

First, although both countries suffered under the well-known shortcomings of communist 

economic and social policy, each of them was left with different legacy. In Hungary dual 

production structure based on agricultural enterprises and individual farms was 

predominant, with the latter cultivating around 60% of land (Swinnen and Vranken, 2006). 

In Poland, on the other hand, family farms’ share in agricultural land accounts for almost 

90% (GUS, 2005). In this context, comparing Poland with Hungary provides an opportunity 

to examine whether this difference in the organisational form of agricultural holdings has 

had any impact on the vertical relations within the agrifood chain. Second, in order to meet 

the EU quality requirements, in both countries outstanding investments took place in the 

dairy industry. Here again there are considerable differences between Hungary and Poland, 

mostly with regard to the role of foreign direct investments (FDI). Considering that FDI has 

been identified as one of the most notable factors stimulating changes and innovations in the 

global agrifood sector (Dries and Swinnen, 2004; Swinnen et al., 2006), comparing the price 

transmission mechanism in these two countries may provide some insights on the impact of 

ownership on power relations within the supply chain. Third, in both countries the dairy 

sector is one of the most successful examples of post-communist restructuring. Finally, in 

both countries the milk sector is of a major importance within agriculture and food industry.   

The main purpose of the analysis is to investigate the degree of price transmission 

between price changes occurring at the farm level and price changes at the retail level. This is 

of importance for at least two reasons. First, it provides insights on the distribution of 

vertical rents (see, for instance, McCorriston and Sheldon, 2007). As such, it helps to identify 

to which extent consumers benefit from productivity increases in agricultural production 

and processing or other price-reducing mechanisms. Second, it may provide information 

about the extent and the significance of restraints to competition and their impact on price 

margins (Holloway, 1991; McCorriston et al. 1998; 2001). It should be noted however, that 

several contributions to the theoretical literature demonstrated that the presence of 

oligopoly and/or oligopsony power does not necessarily imply imperfect price transmission, 

and thus other factors should also be considered, among others, the cost function of the 

industry (McCorriston et al., 2001) or functional forms of retail demand and farm input 

supply (Weldegebriel, 2004)1.  

The remainder of the paper is structured as follows. The second part provides basic 

information on dairy sectors in Hungary in Poland which serve as a background for further 

analysis. The third part presents the methodology. The fourth part presents the data and 

                                                        
1 Azzam (1999) shows that asymmetry may also occur in a competitive environment due to 

intertemporal optimizing behavior among spatially competitive retailers. 
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results. The fifth part provides the discussion and interpretation of the findings whereas the 

sixth one concludes.  

 

II. DAIRY SECTORS IN HUNGARY AND POLAND –  

BASIC FACTS AND FIGURES 

 

After overthrowing communism and entering the transition period, restructuring process in 

the dairy sectors in Poland and Hungary shared number of common characteristics. One of 

the most notable phenomena was an exceptional decrease of the number of dairy farms. In 

the 1995-2007 period, the number of dairy farms in Poland decreased by 50% to reach 

roughly 650 thousands. In Hungary this decrease was even higher and amounted to 59% 

leaving approximately 7500 dairy farms in the sector. Second, in both countries a continuous 

decrease of the number of dairy cows could have been observed since the beginning of the 

transition period. In Poland, the number of dairy cows decreased from almost 5 million in 

1989 to 2.7 million in 2007 whereas in Hungary it dropped from almost 500 thousands in 

1992 to 323 thousands in 2007. Third, in both countries the processing sector consolidated 

in the transition period. In Poland during the past 10 years the number of dairy processors 

has decreased by 30 per cent to about 232 in 2007. In Hungary this tendency was stronger 

resulting in number of companies decreasing from roughly 170 in 1996 to 58 in 2007. As a 

consequence, there is quite substantial difference between these two countries with regard to 

the concentration ratio. In 2006 the four largest processors in Poland were estimated to 

process around 22% of raw milk production whereas in Hungary C5 index already in 2001 

amounted to roughly 60%, remaining around this level ever since.  

Furthermore, as far as the FDIs are concerned, it has been estimated that in Poland in 

2004 domestic dairy cooperatives had around 80 per cent (70 per cent) of market share in 

terms of milk purchases (sales value) (Seremak-Bulge, 2005). Foreign companies’ market 

shares on the other hand, have been estimated to be less than 10 per cent (Dries and Noev, 

2006). Contrary, to Poland, in the Hungarian dairy sector, foreign direct investments’ share 

in owners’ equity exceeded 80 per cent already in 2000. The fact that processing sector in 

Poland is dominated by farmers’ cooperatives should also be seen as a distinctive feature. 

Last but not least, it should be noted that these two countries differ significantly in terms of 

the size of the sector. Annual (2007) milk production in Poland is roughly 11.6 billion litres 

(approximately 300 litres per capita), whereas Hungarian production amounts to roughly 

1.8 billion litres (around 180 litres per capita).  
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Other notable differences between Polish and Hungarian dairy sectors can be observed 

with respect to dairy farm structure and the role of foreign direct investments. In Poland, 

milk is predominantly produced by family farms which own 95% of dairy cows. In 2005 the 

average herd size amounted to almost 4 cows and more than 50% of holdings had less than 

10 cows (Wilkin et al., 2006). In Hungary, on the other hand, milk is predominantly 

produced by agricultural enterprises. In 2005 their share in number of dairy cows accounted 

for 67% whereas family farms’ share was 33%. The average herd size in agricultural 

enterprises was 295 and on individual farms 6.2.  

Finally, with regard to the retail sector, in Poland market concentration continues to be 

low compared with the other European countries. The five largest retail companies in Poland 

captured in 2006 around one-fifth of the national modern grocery distribution, while in 

countries like Germany and France this share exceeds 80 per cent. However, recently, the 

consolidation process of large retail chains has accelerated (Wilkin et al., 2006). In Hungary 

at the beginning of the transition period, due to several factors (privatisation, the emergence 

of multinational retail chains, high number of small private entrepreneurs) the number of 

retail units rocketed from 25,000 in 1990 to 60,000 by the end of the decade. This trend was 

reversed after 2000 with a fast concentration process (by the end of 2007 the number of 

retail units fell back to 45,000), the main actors of the retail level becoming the super and 

hypermarkets. Now, the five largest retail companies account for two-thirds of grocery sales, 

whilst the ten largest  for 90%, thus Hungary has a relatively high retail concentration 

amongst the New EU Member States, being close to the EU average. 

In sum, although both countries share some common characteristics observed in most 

transition countries, there are number of substantial differences between them. The 

following sections present how these similarities/differences could be translated into the 

understanding of the price transmission mechanism in Poland and Hungary.  

 

III. METHODOLOGY 

 

In order to analyse price transmission mechanism we follow modern time series 

methodology. With the development of cointegration techniques, attempts were made to test 

asymmetry in a cointegration framework. Von Cramon-Taubadel (1998) demonstrated that 

the Wolffram-Houck type specifications are fundamentally inconsistent with cointegration 

and proposed an error correction model of the form: 

∆RPt = α + ∑
=

K

j 1

(βj+D+∆FPt-j+1) +∑
=

L

j 1

(βj-D-∆FPt-j+1) + φ+ECT+t-1 + φ-ECT-t-1 +∑
=

P

j 1

∆RPt-j +  γt (1) 
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The error correction term, (ECTt), is in fact the residual of the long-run (cointegration) 

relationship: ECTt-1 = µt-1= RPt-1 – λ0 – λ1FPt-1; where λ0 and λ1 are coefficients to be 

estimated. The error correction term is than segmented into positive and negative phases 

(ECT+t-1 and ECT-t-1), such that: ECTt-1 = ECT+t-1 + ECT-t-1.  

In practice, we implement our estimation strategy in four steps. We start by testing for 

unit roots, followed by cointegration analysis. The third step is the estimation of Vector Error 

Correction (VEC) models. Finally, we test for price transmission asymmetry and the 

direction of causality. While conducting our analysis, we control for potential structural 

breaks.  

There are large numbers of unit root tests2 available in the literature (see Maddala and 

Kim, 1998 for a comprehensive review). In this paper we employ the commonly used 

Augmented Dickey-Fuller unit root tests3. In order to check whether our price series are 

cointegrated4, we apply the standard Johansen multivariate procedure (Johansen, 1988) as 

well as Gregory and Hansen test (Gregory and Hansen, 1996). The latter one allows to test 

for the null hypothesis of no-cointegration against the alternative of cointegration with 

structural breaks.  

Thus we are able to control for potential shifters occurring in our data. Depending on the 

deterministic components of the test equation, 3 models are considered: a model with a 

change in the intercept, model with a change in the intercept and a time trend, and finally, a 

model allowing for a structural change both in the intercept and the slope.  

Using a VECM representation as in (1), both the short-run and the long-run symmetry 

hypothesis can be tested, using standard tests. The speed of adjustment parameters from 

factor loading matrix (α), indicate the weakly exogenous prices and ultimately the direction 

of long run causality. Following Boswijk and Urbain (1997) we also test for the short-run 

exogeneity by estimating the marginal model (2) and performing a variable addition test of 

the fitted residuals ν^t from (2) into the statistical model, (1): 

∆PPt  = ψ0 + ψ1(L) ∆PRt-1 +  ψ2(L) ∆PPt-1 +  νt                                                                  (2) 

Long-run exogeneity is tested by the significance of the error correction terms in the 

equations (1), and (2).  

                                                        
2 Consider the first order autoregressive process, AR(1): 
yt = ρyt-1 + et, t =…,-1,0,1,2,…, where et is white noise.                                                                             
The process is considered stationary if  ρ < 1, thus testing for stationarity is equivalent with testing 
for unit roots (ρ= 1).  Rewriting to obtain: 
∆yt = δyt-1 + et  where δ = 1 - ρ, the test becomes:  
H0 : δ = 0 against the alternative H1: δ < 0. 
3 For robustness we also employed Kwiatkowski et al. (1992) unit root test, which, opposed to ADF, 
has stationarity under the null hypothesis. The results, however, remained unaffected.  
4 Two or more non-stationary variables are cointegrated if there exists one or more linear 
combinations of the variables that are stationary. 
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IV. EMPIRICAL ANALYSIS 

 

The data used in the analysis were provided by the Hungarian and Polish Central Statistical 

Offices. Logs of Hungarian and Polish monthly milk retail (RPH and RPP respectively) and 

producer prices (FPH and FPP respectively) between January 1995 and July 2007, totalling 

151 observations, were used for the empirical analysis. The price series are presented in 

Figures 1 and 2.  

Fig.  1.   

The log of deflated milk producer and retail prices in Hungary 

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

95 96 97 98 99 00 01 02 03 04 05 06 07

FPH RPH

 
Source: Own calculations, data from the Hungarian Central Statistical Agency 

 



 

 
 

Fig.  2. 

The log of deflated milk producer and retail prices in Poland 
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Source: Own calculations, data from Polish Central Statistical Office 
 

First, we perform unit root tests to evaluate the stationarity properties of the data. Results 

are presented in table 1. The tests indicate that all price series contain a unit root with constant 

and/or trend. The unit root null hypothesis is rejected for the first differences of all price 

series. Therefore we conclude that all four series are integrated of order one in levels and 

stationary in first differences.  

Table 1. 

Augmented Dickey - Fuller unit root tests 

 Levels First differences 
 Lag length ADF stat Lag length ADF stat 

POLAND 
FPP 14 -1.56 13 -2.88*** 
RPP 0 -0.29 0 -10.71*** 

HUNGARY 
FPH 12 -2.06 11 -2.39** 
RPH 13 -2.43 11 -2.37** 
Note: Own calculations. ** significant at 5%, *** significant at 1%. FPH trend and constant 

included; FPP constant included; RPH constant and trend included, RPP constant and trend; 

the inclusion of seasonal dummies does not change test results. Lag length was selected by 

Akaike information criteria. 



 

 
 

Since all data is non-stationary, in order to detect whether there is any long-run relationship 

between the investigated price series, we proceed to cointegration testing. Johansen 

cointegration test results for each country are presented in table 2.  

Table 2.   

Johansen cointegration trace test statistics 

 Rank Test statistics [p-value] 
POLAND (lag length = 13) 0 29.97[0.000]*** 
 1 2.28[0.722] 
   
HUNGARY (lag length = 
13) 0 16.15[0.170] 

 1 4.56[0.346] 
   
HUNGARY (lag length = 
13) 0 25.18[0.029]** 

structural break=2000_11 1 8.06[0.28] 
Note: Own calculations. ** significant at 5%, *** significant at 1%. A constant restricted to the 
cointegration space was included in the VECM. Lag length was selected by Akaike information 
criteria. 
 

According to expectations based on the visual inspection of the figure 2, test results 

confirm that Polish farm and retail prices move together and indicate one cointegration vector. 

For Hungary, the null hypothesis of no cointegration between farm gate and retail prices of 

milk is only rejected if a structural break occurring in November 2000 is included in the long-

run relationship. The timing of the structural break affecting the long-run relationship between 

Hungarian farm gate and retail prices of milk was detected using the Gregory and Hansen 

(1996) procedure. This procedure recursively tests for possible structural breaks through the 

middle 85% of the sample choosing the one least favourable for the rejection of the unit root 

null hypothesis against the stationary relationship with a structural break alternative5. Figure 3 

presents the recursively estimated ADF statistics reaching a minimum at November 20006. 

This result well corresponds to figure 1 indicating that farm and retail prices in Hungary seem 

to slightly diverge over time, starting from the year 2000. This seems to be due to a number of 

factors, most importantly to the fact that the previously rapid concentration process slowed 

down (see figure 4) and the market shares of  the major players stabilised after the bankruptcy 

of a large processor, MiZo. All this provided favourable conditions for an increase in constant 

                                                        
5 For each possible breakpoint, the ADF statistics corresponding to the residuals of models are 

computed, then the smallest value is chosen as the test statistic (being the most favourable for the 
rejection of the null). Critical values are non-standard, and are tabulated in Gregory and Hansen 
(1996). 

6 The minimum ADF statistic corresponding to a breakpoint in November 2000 is – 5.951, significant 
at 1%, thus rejecting the no cointegration null hypothesis and reinforcing Johansen test results with 
included structural break dummy.  



 

 
 

absolute margin between Hungarian farm and retail prices7. Since in this paper we use farm 

and retail level data, and have no information about processor level prices, it is unclear 

whether processors or retailers increased their bargaining power through the increased 

marketing margin. 

Fig. 3. 

Recursively estimated Gregory - Hansen AFD statistics 
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Source: Own calculations, data from the Hungarian Central Statistical Agency 
 

Table 3 presents the estimated long-run price relationships in Poland and Hungary. 

Estimates have the correct sign and confirm a growth in the Hungarian price spread after the 

regime change in November 2000.  

Table 3. 

Cointegration vectors (normalised on retail prices) 

 POLAND HUNGARY 
Retail price 1 1 
Farm price -0.674[7.147]*** -0.303[5.352]*** 
Shifter - -0.160[10.53]*** 
Constant -0.170[1.756]* -2.443[16.102]*** 
Note: Own calculations. * significant at 10%, *** significant at 1%. t-statistics in brackets. Lag 
length was selected by Akaike information criteria. 

 

                                                        
7 To illustrate this phenomena, one may recall that, according to GFK Hungary Market Research 

Institute’s ConsumerScan database, although quantity of milk and milk product consumption hardly 
increased during 2000, the value of consumed amount grew quite substantially (e.g. milk quantity 
increase: 0%, value +16%, cheese quantity: +1 %, value: +18%, sour cream quantity: -7%, value 
+10%). 



 

 
 

The factor loading matrix of the VEC model is reported in table 4. The figures presented are 

the speed adjustment parameters, responsible for shifting the system back to its long-run 

equilibrium path should a short-run shock occur. These parameters also indicate long-run 

weak exogeneity and, in turn, long-run Granger causality. The parameters have the expected 

sign. In case of Poland they are not significant in the retail price equation. For Hungary, they 

are insignificant in the farm price equation. This finding leads to our first interesting result, 

namely that in the long-run, in Poland retail prices cause farm prices, whilst in Hungary 

causality runs from farm gate to retail prices8. 

Table 4. 

Factor loading matrices 

 POLAND HUNGARY 
Retail price -0.007[0.304] -0.218[5.338]*** 
Farm price 0.196[5.464]*** -0.073[1.188] 
Note: Own calculations. * significant at 10%, ** significant at 5%, *** significant at 1%. t-
statistics in brackets. 

 

Valid inference in this respect however, requires a variable to be weakly exogenous both in 

the long as well as in the short-run. Since factor loading matrices indicate only the long run 

exogeneity, following Boswijk and Urbain (1997) short run exogeneity with respect to retail 

price in Poland and farm price in Hungary is tested using a variable addition test of the fitted 

residuals from the marginal equation (2) into the structural equation (1). The results of the 

relevant tests are reported in table 5. 

Table 5. 

Boswijk and Urbain (1997) test for short run weak exogeneity  
(variable deletion test) 

 F-stat (1, 111) p-val 
RPP weakly exogenous 0.0071 0.9328 
FPH weakly exogenous 0.025 0.8744 
Note: Own calculations. 

 

The presented figures fully support previous conclusions. More specifically, short-run 

exogeneity results are consistent with long-run ones, emphasising that in both long and short-

run Polish retail prices cause farm gate prices, whilst in Hungary farm prices cause retail 

prices.  

                                                        
8 Since the presence of cointegration relation implies Granger causality in at least one direction 

(Lutkepohl and Kratzig, 2004) these results are consistent with expectations that could be based on 
the cointegration analysis.  



 

 
 

On the basis of these results we proceed to investigate potential imperfections in price 

transmission mechanism. More specifically, we test whether price increases are transmitted 

along the food supply chain differently than price decreases. To better understand the price 

transmission phenomena, we investigate the presence of both short and long-run asymmetries. 

We estimate the segmented VECM model (1), than employ sequential Wald and t-tests to 

reduce the overparameterised VECM to a more parsimonious model9. Long and short-run 

asymmetry test results are presented in table 6.  

Table 6. 

Testing the long-run and short-run asymmetry most parsimonious models 

 Long run  
H0: ECT+=ECT- 

Short run 
H0: ∑∆P+=∑∆P- 

POLAND F(1, 108) = 6.30 [0.013] F(1, 108) = 19.38 [0.000] 
HUNGARY F(1, 132) = 0.90 [0.345] F(1, 132) = 0.63 [0.429] 
Note: Own calculations. p-values in brackets 

 

It follows from table 6, that first, vertical price transmission in the Polish dairy sector is 

asymmetric in both short and long-run. Second, contrary to the Polish case, in Hungary the 

null hypothesis of symmetrical price transmission cannot be rejected for either short or long-

run. Thus, our second interesting finding is the difference in the vertical transmission 

mechanism of the two countries considered.  

Before moving on to the discussion on the results, some diagnostics of the segmented 

VECM are presented in table 7.  The estimated models for both countries pass the LM-tests for 

residual autocorrelation at the 5% significance level. The null of homoscedasticity cannot be 

rejected either. The Hungarian model however does not pass the Ramsey test for omitted 

variables. After including a single impulse dummy (January 2006) in the Polish equation, 

residuals can be rendered normal. Residuals of the Hungarian model on the other hand, are 

non-normal, which implies that the test results must be interpreted with care, although 

asymptotic results do hold for a wider class of distributions (von Cramon-Taubadel, 1998).    

                                                        
9 Interpretation of VECM coefficient estimates are not particularly important for the goals of this 

paper, therefore due to space limitations they are not presented, however estimates are available 
from authors upon request.  



 

 
 

Table 7. 

Diagnostics for the OLS asymmetric most parsimoniuos model 

 Ramsey test Breusch-Godfrey test Heteroscedasticity 
test 

POLAND F(3,105)=1.23 
[0.301] 

chi2(10)=13.89 
[0.177] 

chi2(1)=1.03 [0.309] 

HUNGARY F(3, 128)=3.90 
[0.01] 

chi2(3)=1.893 
[0.594] 

robust S.E. 

Note: Own calculations. p-values in brackets; LM-test the most significant result for up to 12th 
lag is presented; ARCH test were insignificant regardless of number of lags chosen.  

 

V. DISCUSSION AND INTERPRETATION 

 

Returning to the results presented in table 6, the striking difference between the investigated 

countries as regards vertical price transmission might look quite surprising at first sight. 

However, it becomes more understandable once differences between Poland and Hungary in 

terms of the development path of their dairy sectors during transition are assessed. There are 

four issues of special importance here. First, there are notable differences in the national dairy 

farm structures. In Poland dairy production is made almost exclusively on individual farms 

and excessive herd fragmentation is among the most important problems. In Hungary, on the 

other hand, although there are still large numbers of private dairy farms, dairy production is 

dominated by large scale agricultural enterprises. A small number, but powerful Producer 

Organisations also emerged, the biggest in dairy sector, ‘Alföldi Tej’, contributes 30% to the 

national raw milk production (Szabó and Popovics, 2008). This obviously must have had its 

effect on the bargaining power of local farm sectors leaving Hungarian milk producers in 

relatively more favourable conditions. As a result, compared to situation in Poland, when the 

marketing margin is squeezed the effect on farm prices is not necessarily stronger than in the 

situation of increasing margin. This difference in farm structure also helps to explain the 

differences in direction of causality between farm and retail prices that could be observed in 

both countries (Tables 4 & 5).  

Second, the results should be seen from the angle of relative importance of FDI’s in the 

sector. As presented in section 2, Hungarian processing industry is dominated by foreign 

owned companies whereas in Poland most processing is still in the hands of domestic 

companies. As discussed by several studies (see, for instance, Swinnen, 2006; or Swinnen et 

al., 2006, and citations therein), foreign direct investments have been identified as one of the 

most notable factors stimulating changes and innovations in the world agri-food sector’s. 

Among others, foreign owned companies initiated assistance programmes to facilitate 



 

 
 

adjustments at farm level (Jansik, 2002; Pieniadz and Hockmann, 2006). Moreover, they 

introduced innovative contract schemes (Gow and Swinnen, 1998; Swinnen et al., 2006; White 

and Gorton, 2006). In this context, one may risk the hypothesis that, especially in earlier 

phases of transition, modernisation of supply network in Hungary proceeded faster than in 

Poland. This also might have contributed to the relatively stronger bargaining power of 

Hungarian dairy farms as compared to the Polish ones.   

Third, the interpretation of the results obtained needs to take into account substantial 

differences between Poland and Hungary as regards market structure at the processing level. 

As already mentioned in section 2, the concentration ratio in dairy industry in Hungary (figure 

4) is much larger than that observed in Poland10. 

Fig 4. 

Turnover, number of companies, industry concentration and FDI in Hungary 
(share in owners equity) 
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One might not exclude therefore, that in the former case this is the processing sector that 

dictates the terms in the supply chain and is able to benefit from the largest share of vertical 

rents. Consequently we may observe symmetric price transmission between farm and retail 

sectors where in fact asymmetries may occur in farm-processing and processing-retailer 

relationships. Unfortunately our data limitations do not allow verifying this hypothesis. 

However, Hockmann and Vőneki (2008) using a structural equation model, find that 

oligopsony power is significant but at a rather low level in Hungarian milk processing. They 

also argue that the absence of market power can be explained by the fact that farmers have 

alternative choices to sell their products. As far as the Polish case is concerned, it should be 

                                                        
10 It should be noted though that in last years in neither country dairy sector has been punished by 

antitrust authorities for uncompetitive practices.  



 

 
 

noted that processing sector in Poland is dominated by dairy cooperatives. This may weaken 

relative position of processors towards the retail sector and thus asymmetric farm-retail price 

transmission is in line with expectations. Moreover, as found by Pietrzak (2007), Polish 

processing sector is characterised by increasing returns to scale which may additionally suggest 

that farm-retail rather than farm-processing price transmission asymmetries should be 

expected (McCorriston, et al. 2001).  

Fourth, it should be noted that Poland is several times the size of Hungary. This has 

implications on spatial concentration level of downstream industry, since local monopsonies 

are more likely to occur in Poland. In addition, Azzam (1999) theoretically shows that 

asymmetry may also be due to concave spatial demand, partly explaining the asymmetrical 

transmission in Poland despite the low industry concentration compared to Hungary. Finally, 

there is empirical evidence that regional dairy prices in Hungary are spatially integrated 

(Bakucs and Fertő, 2008), supporting the symmetrical transmission result in Hungary.  

 

VI. CONCLUSIONS 

In response to relative lack of studies analysing the process of forming agricultural prices in 

Central and Eastern Europe, the present paper investigates the mechanism of price 

transmission in dairy sectors in Poland and Hungary. These two countries share a number of 

similarities due to common history, but also notable differences between them could be 

observed in some respects. This provides a very interesting field of research giving the 

opportunity to analyse several aspects of the transition process. As far as we know, our paper is 

first to analyse the price transmission mechanism in a transition context where more than one 

country is under scrutiny.  

Following recent developments in time series methodology, we couch our analysis in the 

vector error correction model framework allowing for potential structural breaks. Using data 

spanning January 1995 and July 2007 we show that in Poland milk prices are asymmetrically 

transmitted along the food supply chain and that the causality runs from the retail industry to 

farm gate. Opposite results hold for milk prices in Hungary, where no asymmetry was found in 

either long- or short-run. Moreover, the causality between Hungarian prices runs from farm to 

retail sector. In Hungarian case, our results point also to the presence of structural break in 

late 2000. We argue that these differences between the investigated countries may be 

accounted for by differences in local sector’s development during transition. Farm structure, 

market structure at the processing level as well as the role of FDI’s are of special importance 

here.  
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