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in high price volatility during a year. Knowledge of the duration of the business 
cycle and its analysis allows all market participants in the milk market to pre-
pare for upcoming changes in the supply-demand situation and, consequently, 
for the price situation. Economic entities may in advance prepare appropriate 
risk management instruments, and administration – more effective intervention 
instruments (the so-called safety net).

Statistical analysis also showed that prices at the individual stages of the do-
mestic marketing chain in the dairy industry are characterised by volatility, but 
their dynamics was very different. In 2004-2016, the cumulative milk purchase 
price index amounted to 171%, selling price index – 103%, and retail price in-
dex – 132% (Fig. 3). Real purchase prices increased most, contrary to farmers’ 
opinion that the dairy industry and retail take over the economic surplus, by us-
ing the stronger market position. It should be noted that the shape of the curve 
of purchase and selling prices is very similar and corresponds to business cycle 
fluctuations in the milk market. However, purchase prices were characterised 
by the greatest rises and falls, which substantially increased the risk of the eco-
nomic activities and could lead to crisis situations on some farms. A relatively 
small rise in selling prices also results from the cooperative form of ownership 
of a large part of the dairy industry. Farmers are shareholders of dairy coopera-
tives, which in the first place follow the interests of their members. Therefore, 
in the economic activity it is very important to pay farmers high purchase prices 
while, to a smaller extent, to gain profit. Analysis of prices in the marketing 
chain clearly shows the strong position of retail trade. Retail prices were charac-
terised by a low but stable dynamics and very low volatility. As a result, the risk 
of pursuing the economic activity was relatively small. In the periods of deep 
falls in purchase prices and small changes in retail prices, farms and the dairy 
industry pointed to the very strong market position of large retail chains. The 
disproportionate dynamics at the further stages of the chain clearly suggests that 
vertical price transmission shows asymmetry.

Fig. 3. Dynamics of prices in the domestic milk and dairy products market.
Source: own study based on CSO unpublished data.
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The results of statistical ADF tests showed that stochastic processes of price 
indices were non-stationary and were brought to the stationary form, by using 
the first differences of the logarithms (Table 3). The directions of price signals in 
the marketing chain of the Polish dairy industry was analysed using the Granger 
causality tests at three stages: raw material base – processing (purchase prices → 
selling prices), processing – retail trade (selling prices → retail prices) and raw 
material base (purchase prices → retail prices) – retail trade. Price signals ran 
from purchase prices through processing to final product prices. The dynamics of 
prices at the individual stages was determined to a greater extent by supply-side 
factors. The demand for dairy products is not much flexible (Kwasek, 2013). The 
dairy industry is mostly of cooperative nature and shareholders are farmers. Coop-
eratives pay farmers relatively high purchase prices, instead of a profit dividend. 
Factors affecting price signals was also the economic situation in external markets 
and the agricultural policy (e.g. support for internal demand and farmers’ income).

Table 3
Results of the aDF tests with absolute terms and price trend on the Polish milk market

description critical value  
α = 1-σ

dickey–Fuller  
statistics Value p decision

Price indices, previous month = 100
Purchase prices -0.057 -3.014 0.316
Selling prices -0.061 -3.015 0.155
Retail prices -0.039 -3.073 0.112

First differences of logarithms
Purchase prices -1.187 -8.014 4.765e-17 i(1)
Selling prices -1.103 -9.236 1.015e-17 i(1)
Retail prices -0.923 -7.089 1.238e-11 i(1)

Source: own calculations, unpublished GUS data.

Econometric analysis confirmed the presence of a cointegration relationship 
at the individual stages of the marketing chain in the dairy sector. The results of 
the empirical analysis using the error correction model (ECM) showed asym-
metric price transmission, whose mechanism at the individual stages of the 
marketing chain were different. The coefficients αt-1 have negative signs and 
confirm the return of prices to the long-term balance after the price “shock”. 
The largest asymmetry takes place between purchase prices of raw materials 
and retail prices of dairy products. Lower asymmetric price transmission was 
characteristic of the stage of distribution from the dairy industry to retail trade 
(Table 4). The results obtained from the error correction model correspond to 
the results of analysis of aggregate price indices. Purchase prices were charac-
terised by noticeably greater variability than retail and selling prices.
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The results of the studies confirmed the very complex nature of the price 
transmission process, as it combines prices’ adaptation to short- and long-term 
balance. As a result, the risk of the economic activity in agriculture and in the 
dairy industry is greater than in retail trade. For the detailed inclusion of the 
processes of adaptation to short-term balance, it is necessary to extend the stud-
ies using TAR or M-TAR models (Momentum Threshold Autoregressive Mod-
el) (Hamulczuk, 2011; Socha, 2014).

Table 4
tests of asymmetric price transmission on the Polish milk market 

ecm model  
parameters 

endogenous variable cd 
exogenous variable cs

endogenous variable cZ 
exogenous variable cs

endogenous variable cd 
exogenous variable cZ

Coeff. Stat. t p Coeff. Stat. t p Coeff. Stat. t p

C 5.24e-7 0.1670 0.9356 -1.02e-6 -0.3033 0.8899 3.21e-7 0.0049 1.0120

γ t-1 0.0612 1.3015 0.2001 0.1612 3.5012 0.0030 0.1334 3.2012 0.0014

γ t-2 -0.0011 -0.3878 0.8025 0.0013 0.1433 0.9112 0.1012 1.9001 0.1609

γ t-3 0.0023 1.2493 0.4003 0.0009 0.5409 0.7054 0.0199 2.6125 0.0133

α-
t-1- -0.3478 -5.6243 0.0011 -0.3455 -5.0012 0.0001 -0.4354 -3.6904 0.0002

α+
t-1 -0.6956 -7.5344 0.0001 -0.6754 -3.7560 0.0006 -0.7366 -7.4375 0.0007

βt-1 -0.1456 -1.1239 0.0307 -0.4509 -3.2012 0.0030 -0.0424 -0.7733 0.5024

R2 0.8324 0.7522 0.6388

DW 2.2123 2.1004 2.0412

Explanations: CS – purchase price, CZ – selling price, CD – retail price.
Source: own calculations, unpublished GUS data.

summary
The dairy industry in Poland in the period of membership in the EU contin-

ued processes of adaptation to the ever-changing market conditions, including 
in particular changing market regulations. Sector entities carried out structural 
and modernisation transformations including, in particular, the concentration 
of subjective structures. In 2004-2016, there was an increase in the concentra-
tion of raw milk and dairy products production, but these processes are not yet 
completed. 

Sector entities adapted to the ever-changing economic situation, including 
especially on the external market. On the Polish milk market, there is the surplus 
of supply and foreign trade is of great importance in the market balance. As a re-
sult, the domestic market is largely dependent on the price situation on foreign 
markets. The results of the studies showed that the directions of changes in milk 
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purchase prices and dairy product selling prices in Poland were characterised 
by the similar directions of changes as global dairy products prices. The domes-
tic market is cointegrated with the global market. The business cycle lasts, on 
average, 2 years, but there are some exceptions to this rule. Sector entities can, 
therefore, implement risk management instruments so as to wait through the 
downturn periods. 

The milk market in the EU is one of the most regulated food markets, despite 
the liquidation of the supply management system (milk quotas) in 2015. The 
system of regulations still includes many instruments forming the safety net. 
An important element of market regulations is to empower farmers in the mar-
keting chain by contracting agreements and a possibility of creating producer 
groups and inter-branch organisations.

Analysis of prices on the domestic milk market showed that despite market 
regulations, prices were characterised by high volatility (variability), including, 
in particular, milk purchase prices. The lowest volatility was shown by retail 
prices. Large differences in cumulative price indices on the milk market suggest 
asymmetric price transmission in the marketing chain. Changes in raw material 
prices did not result in symmetric changes in selling and retail prices of dairy 
products. Econometric analysis using the ECM model confirmed asymmetry of 
the price formation process. In addition, there were cointegration relationships 
in the supply chain as there are trends to restore long-term balance. A similar 
situation applies to cointegration with the global market, whose impact on the 
domestic market was very important. The results of the studies confirmed that 
the largest asymmetric price transmission occurs in the purchase prices/sell-
ing prices relationship. Large variability of purchase prices with relatively low 
changes in retail prices is an argument in favour of empowering farmers in the 
supply chain. However, we should remember about the very large impact of the 
global economic situation on the price situation on the domestic market.

Studies on asymmetric price transmission in the dairy industry should be 
continued in the future, and their objective should be the process of adaptation 
to short-term balance using the M-TAR and TAR models.
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TRANSMISJA CEN NA RYNKU MLEKA W POLSCE  
W LATACH 2004-2017

Abstrakt
Polskie mleczarstwo dostosowało się do warunków członkowska w UE, 

gdzie rynek mleka należy do najbardziej uregulowanych rynków żyw- 
nościowych. Pomimo rozbudowanych regulacji rynkowych ceny mleka 
surowego i produktów mleczarskich w Polsce charakteryzowały się dużą 
zmiennością. W szczególności dotyczy to cen skupu i cen zbytu. Na rynku 
mleka występuje nadwyżka podaży, która jest eksportowana. W związku z tym 
sytuacja cenowa w kraju jest silnie uzależniona od koniunktury na rynkach 
światowych. Ceny skupu i zbytu wykazują analogiczne kierunki zmian jak 
ceny światowe. Zmienność cen występuje także w krajowym łańcuchu mar-
ketingowym, gdyż ceny na jego poszczególnych etapach charakteryzują się 
bardzo zróżnicowaną dynamiką. Proces transmisji cen w łańcuchu dostaw 
krajowego mleczarstwa wykazuje znaczną asymetrię. W związku z tym za-
sadne są instrumenty polityki rynkowej, które ograniczają ryzyko prowadze-
nia działalności gospodarczej oraz wzmacniają pozycję rolników w relac-
jach z przemysłem mleczarskim i handlem detalicznym.

Słowa kluczowe: mleczarstwo, ceny, rynek, łańcuch marketingowy, transmisja cen.
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