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Due to different circumstance changes (e.g. political, 
institutional, environmental), the  future of  the agri-
cultural market is characterised by uncertainty caused 
by  internal and external forces. Therefore, to  preserve 
the interests of both farmers and consumers, an efficient 
food supply chain should be established. Thus, a well-
functioning supply chain presents a priority for a market 
to operate efficiently. Since price is the main mechanism 
which links the different actors of the supply chain and 
it has experienced many changes, many research studies 
have investigated these changes.

Price and quantity of  agricultural products can 
change randomly. The  sudden change leads to  mar-
ket disruption. It creates difficulty in forecasting price 
in the market because of high uncertainty (Piot-Lepetit 
and M’Barek 2011). The  European Union agricultural 
market is monitored by the Common Agricultural Pol-
icy (CAP). The market information system of  the Eu-
ropean Union is an  evolving one (Gocht et  al. 2017). 

Its main mission is to provide information on the sup-
ply and prices of mass agricultural products, regulated 
by the common agricultural policy (CAP). In 2016 a spe-
cific task force has been formed to upgrade the efficiency 
of market regulation (Veerman et al. 2016). The sugges-
tions of the task force have highlighted the importance 
of  the introduction of  a  mandatory price information 
system and highlighted the importance of modernisa-
tion and standardisation of  data collection methods, 
better integrating the  industrial input sector as  well 
as wholesale and retail enterprises. Because of disequi-
librium between the supply and demand of agricultural 
products, prices significantly increased during 2007 
and 2008. The main role of the CAP is to ensure food 
stability for the European population (Alexandri 2011). 
In addition, it has to adjust the market in order to avoid 
price perturbation (Bórawski et al. 2018).

After joining the  European Union (EU) in  1995, 
Finland experienced a decline in agricultural product 
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prices (Toikkanen and Nieni 2014). Despite the  de-
crease in Finnish agricultural products, the lowest ag-
ricultural price in  the EU remained much lower than 
the Finnish producer price. Thus, it was difficult for the 
Finnish economy to adapt rapidly after the  transition 
from a  closed market to  an open market. The  CAP 
has  adopted many changes in  order to  protect agri-
culture in the Eurozone. The protection of agricultural 
producers is a priority of the EU, but the WTO agree-
ment and other bilateral treaties naturally limit the pos-
sibilities of defence of  interests of producers (Lydgate 
and Winters 2019). Many policies have been adopted 
for this purpose. Originally, the Common Agricultur-
al Policy has  been developed for  boosting of  agricul-
tural production and offering a fair income to  farm-
ers. Results of  the Common Agricultural Policy have 
been rather mixed: the considerable subsidies caused 
a hardly manageable overproduction, but the  CAP 
has  not been able to  considerable slower the  migra-
tion from rural regions (Sorrentino and Henke 2016). 
The  decreasing of  market interventions and increas-
ing direct payments have not been efficient enough 
to motivate the agricultural producers for more mar-
ket-oriented behaviour (Bojnec and Fertő 2019). In the 
future, the CAP should better serve the enhancement 
of  competitiveness of  agro-food sphere of  the EU, 
by  enhanced supporting innovation and technology 
change in the era of information technology, increase 
the market transparency as well as better harmonisa-
tion of the CAP with the competition law.

Many policies have been adopted for  this purpose. 
The financial support given to Finnish agriculture helps 

Finland stay in the European markets (Niemi and Ket-
tunen 2018).

The livestock sector was  concerned by  the CAP re-
forms, after the 2003 reform. Decoupling of CAP sup-
port, has negatively affected Finnish meat sector. As a re-
sult, a decrease in  beef production has  been detected 
(Lehtonen 2004).

 A significant decrease in meat products will be mani-
fested as the result of removing the import duties (Huan-
Niemi et al. 2017).

In  Figure  1, we reported the  monthly meat  price 
changes of producer and consumer indices. It is clearly 
shown from the graph that all prices fluctuated signifi-
cantly throughout the years. 

Figure 1 presents consumer price (Cp) and producer 
price (Pp) of beef, poultry and pork meat. Cp  beef, 
Cp pork and Cp poultry are consumer prices of beef, 
pork and poultry respectively. Pp poultry, Pp pork and 
Pp beef are producer prices of poultry, pork and beef 
respectively.

By examining the price volatility of a product, the un-
foreseen price change is detected. Unlike price trans-
mission which deals with the mean change, price vola-
tility reveals the  conditional variance. Higher price 
volatility creates disequilibrium between the  market 
actors and as  a result, it generates negative effects 
on their welfare (Rezitis 2003, 2012). 

The Finnish meat supply chain has been considered 
one of  the target chains for  examining the  relation-
ship between different market prices. In  line with 
the  number of  market prices, we identify two kinds 
of  examinations. Previous researches have involved 

Figure 1. Meat price indexes (2010 = 100) of producer prices and consumer prices (Finland; period 2005:1–2018:06)

Source: Official Statistics of Finland (OSF 2018)
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only two price levels; producer and consumer pric-
es (Luoma et  al. 2004; Toikkanen and Niemi 2014). 
In 2018, Rezitis added another price, the agricultural 
price, to the other two (Rezitis 2018). Previous stud-
ies focus on expanding price transmission, dealing 
with the mean change, along the Finnish meat supply 
chain. This paper discusses the  conditional variance 
change, volatility, and its transmission from one mar-
ket price (producer price) to  the other market price 
(consumer price).

In order to  examine price volatility and volatil-
ity spillovers, Generalised Autoregressive Condition-
al Heteroskedasticity (GARCH) models have been 
adopted by  many research studies. GARCH models 
are capable of  capturing the  shocks and conditional 
variance change as well as  their persistence. GARCH 
models are extended from Autoregressive Conditional 
Heteroskedasticity (ARCH) models. ARCH models are 
elaborated by Engle (1982), which explains the condi-
tional variance only by using past information (Silven-
noinen and Teräsvirta 2009). Bollerslev (1986) defined 
the  generalised ARCH (GARCH), and unlike ARCH 
models, GARCH introduced the  lagged information 
terms as well as the lagged conditional variances.

 This paper aims to examine the volatility and volatil-
ity spillover effects from producer to consumer prices 
of meat. This research uses one of the families of mul-
tivariate GARCH (MVGARCH) models; it is  called 
BEKK. The  BEKK model is defined by  Engle and 
Kroner (1995). It displays the  own shock and volatil-
ity spillovers as  well as  the cross shock and volatility 
spillovers between two prices.

Many authors have used the GARCH-BEKK model 
in  their research to  investigate volatility and volatil-
ity transmission (Musunuru 2014; Mohammadi 2015; 
Emenike 2018). They agreed BEKK is an  appropriate 
model for assessing the volatility and its transmission 
between time series. It can help in identifying own and 
cross volatility transmission. 

This study attempts to examine the uncertainty (vol-
atility) of producer and consumer prices of meat to find 
out the extent of price volatility transmission between 
these two levels, in the interest of supporting of future 
agricultural policymaking in Finland.

MEAT MARKET IN FINLAND AND  MAIN 
FACTORS INFLUENCING PRICE 
VOLATILITY 

The Finnish retail food industry consists of only four 
principal components which comprise around 90% 

of  the market (Aalto-Setälä 2002). Retailers deploy 
their market power over agricultural producers and 
processors (Rezitis 2018). Food supply chains, such 
as  the meat  supply chain, are dominated by  retail-
ers. An increasing trend in the effect of market power 
on retail surplus is induced (Irz and Liu 2016). Retail-
ers are using their power to develop their own private 
labels, thus enhancing their power (Rezitis 2018).

In Finland, meat  expenses present 19.2% of  the to-
tal food expenditure. Meat  consumption has  fluctu-
ated. The decrease in Finnish red meat is compensated 
for by poultry meat and other food products (Lehtonen 
and Irz 2013). In  spite of  the variation of  poultry 
meat  prices, an  increase of  77% has  been recorded 
in poultry meat consumption between 1995 and 2002 
(Lehtonen 2004).

METHODOLOGY

Before estimating the BEKK model, some test condi-
tions are required to be satisfied. Two unit root tests 
are employed to  check the  stationarity of  different 
time series used in the analysis; the Augmented Dickey 
Fuller (ADF) test developed by Said and Dickey (1984) 
and the Phillips-Perron (PP) test, developed by Phillips 
and Perron (1988). The ARCH test developed by Engle 
(Engle  1982) is used to  test the  existence of  the het-
eroskedasticity of  the residuals and the  autocorrela-
tion of the squared residuals, and then the estimation 
of BEKK model, as presented in Equation  (4), is per-
formed (Engle and Kroner 1995).

BEKK model. In this study, the  constant is used 
to construct the conditional mean of returns. Thus ac-
cording to BEKK (1, 1) model, we consider the follow-
ing equations:

Rt = μ+ εt	 (1)

ε\Ωt–1 ~ N(0, Ht)	 (2)

The natural logarithms of  the data, and then 
the meat return is defined as:

Rt = lnPt – lnPt–1	 (3)

where: Rt – the logarithmic meat price return in month t 
for each meat type; Pt – the meat price index in month t.

ε ε
11 1

 
qP Pi

t t i t i i j t j j
ji p
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where: Ai (i = 1, ... , p) and Bj (j = 1, … , q) are unre-
stricted square matrices; Rt – T by 1 vector of first dif-
ference of natural log prices; εt – vector of residuals term 
derived from the Equation (1), Ωt–1 – the matrix of con-
ditional information set at t – 1; Ht –  the conditional 
variance-covariance matrix of the error term.

11

22 22

0
’
C

CC C C
 
 
  

 is restricted to be positive.

where: C – lower triangle matrix which presents the inter-
cept matrix; C11 and C22 coefficients identify the mean 
conditional variance of producer and consumer prices 
respectively; C21 highlights the mean covariance.

The bivariate BEKK GARCH (1, 1) is shown 
in Equation (5). Equation (5) presents the matrix form 
of the conditional variance-covariance equation (Ht). 
The matrix aij registers the shock coefficients. a11 and 
a22 detect their own shock spillovers. a21 and a12 coef-
ficients reveal the  cross-price interaction of  innova-
tions. The matrix bij deals with volatility and volatility 
transmission. b11 and b22 coefficients indicate volatili-
ties emanating from own price series. b21 and b12 coef-
ficients explain the cross-price volatility transmission 
between two price series.

The log-likelihood function of  the BEKK model 
is given by:

    Θ π ε ε
1

1

1  ln 2 ln ) | |
2 2 

n
t t t

i

TL H H



    	 (6)

where: L(Θ) – log-likelihood function; n – number of time 
series used in the model; T – total number of observa-

tions; Θ – vector of unknown parameters which should 
be estimated. In this case for each kind of meat; n = 2; 
t = 234; Θ = 11.

DATA

The study examines the meat supply chain, consid-
ering three commodities (i.e. beef, pork and poultry). 
Monthly prices indexes (2010 = 100) of producer and 
consumer prices for  beef, pork and poultry in  Fin-
land were used. Data were collected from the Official 
Statistics of Finland (OSF 2018). The sample contains 
234 observations for beef poultry and pork prices, run-
ning from January 1999 to June 2018.

EMPIRICAL ANALYSIS

Prior to  estimating the  BEKK model, the  station-
arity of  the prices using the  unit root of  price series 
was checked, to ensure their appropriateness. Two dif-
ferent unit-root tests have been applied; the  first 
test  is the  ADF and the  second test is the  PP. Both 
tests supported the evidence of the unit-root presence 
in the level series. The tests were re-run with the first 
differences and the unit root non-stationarity is reject-
ed. The  results showed that  all the  differenced series 
are stationary. The second test, the ARCH test, was ap-
plied to check the autocorrelation and the heteroske-
dasticity of the residuals. 

All values of  the ARCH test are statistically signifi-
cant for all prices. The presence of ARCH effect is con-
firmed for  all price series, which indicates the  legiti-

2
11 12 1, 1 1, 1 2, 1 11 12 11 12 11 12

12
21 22 21 22 21 22 21 222, 1 1, 1 2, 1

t t t
t t
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                
(5)

Table 1. Descriptive statistics of meat price returns

Prices Mean Std. dev. Min Max ARCH test
Pp beef 0.0006 0.0079 –0.3700 0.0284 97***
Pp pork 0.0006 0.0066 –0.0260 0.0196 1 704***
Pp poultry 0.0003 0.0051 –0.0193 0.0230 162***
Cp beef 0.0008 0.0078 –0.0593 0.0622 257***
Cp pork 0.0006 0.0069 –0.0386 0.0469 138***
Cp poultry 0.0011 0.0149 –0.0439 0.1832 5 393***

***significance of the values at 1%; Pp – producer prices; Cp – consumer prices; ARCH – Autoregressive Conditional 
Heteroskedasticity
Source: Own calculation using R studio
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macy of using ARCH/GARCH models. The optimal lag 
number is chosen based on the Schwarz information 
criterion (SIC).

Table  1 presents the  basic descriptive statistics 
of the meat price returns over the study period. The di-
agnostic test (ARCH test) for  conditional heteroske-
dasticity affirmed the strong presence of ARCH struc-
ture in all return price series, which further confirms 
the use of BEKK-GARCH models in explaining the vol-
atility of producer and consumer prices.

Table 2 displays the results of the ADF and PP tests 
for stationarity. The acceptance of the null hypothesis 
of the ADF test and the PP test means that all-time se-
ries have a unit root. The computed values of the ADF 
and PP tests statistics demonstrate that the level prices 
have a unit root at the 1% significance level. This im-
plies that  the producer and consumer prices of  beef, 
pork and poultry meat  are not stationary but their 
first differences (returns) are stationary. The ADF and 
PP  stationarity tests are significant at  the 99% confi-
dence level, thus indicating that the monthly price se-
ries are the first difference stationary.

The results derived from the estimated BEKK model 
are reported in Table 3. It outlines the own and cross-
shock and volatility measures of  producer (Pp) and 
consumer (Cp) prices for each meat category.

Among the estimated BEKK model parameters, reg-
istered in Table 3, (Ai, j) coefficients present the cross-
price shock spillover effects and (Bi,j) coefficients indi-
cate the cross-price volatility spillover effects. The two 

coefficients A11 and A22 provide the own shock spillover 
or the information for each kind of meat. A significant 
own shock spillover is generated in the producer price 
of pork and poultry and in the consumer price of pork. 
In  other words, the  own shock spillover is generated 
from its past information. 

The estimated diagonal parameters B11 and B22 de-
tect the  own volatility spillover of  each price. B11 re-
fers to the own volatility spillover of the producer price 
for each kind of meat and B22 refers to the own volatility 
spillover of the consumer price of meat. B11 of pork and 
beef and B22 of beef and poultry are statistically signifi-
cant, clearly exhibiting volatility in these price series.

A12 and A21 and B12 and B21 detect cross-price shock 
and volatility transmission between the producer and 
consumer prices for each meat category. A bi-direc-
tional shock spillover from producer price to  con-
sumer price of pork is highlighted. The price shocks 
are transmitted from the  producer level to  the  con-
sumer level, and vice versa, at the 1% and 5% signifi-
cance levels, respectively. Past information passes 
between the  producer and the  consumer. A  uni-di-
rectional shock spillover effect, from the  producer 
price to the consumer price of poultry at the 1% sig-
nificance level, has been identified. 

The off-diagonal elements of matrix B show clearly a 
bi-directional volatility transmission between the  pro-
ducer and the consumer prices. A bi-directional volatil-
ity spillover is detected for beef and poultry meat at the 
1% significance level. This finding determines that  the 

Table 3. GARCH-BEKK (1, 1) results

Parameters Pp Pork/Cp Pork Pp Beef/Cp Beef Pp Poultry/Cp Poultry
C11 0.0013** 0.0079 0.0010
C21 0.0005 –0.0012 0.0001
C22 0.0056*** 0.0077 0.0029***
A11 0.3159** 0.1000 0.2750***
A21 –0.5000* 0.0200 –0.1065
A12 0.1341** 0.0200 0.1664***
A22 0.2798** 0.1000 0.0000
B11 0.9108*** 0.8000*** 0.9217
B21 0.1613* 0.1000*** 0.4400***
B12 0.0249 0.1000*** –0.0720***
B22 0.0000 0.8000*** 0.9037***
LB 	 4.23	 (0.93) 	 1.88	 (0.99) 	 1.24	 (0.99)
PM 	 33.03	 (0.77) 	 40.13	 (0.46) 	 31.66	 (0.82)

***, ** and *significance at the 0.1, 1 and 5% respectively; GARCH-BEKK – Generalised Autoregressive Conditional 
Heteroskedasticity; Pp – producer prices; Cp – consumer prices; LB – Ljung-Box test; PM – multivariate Portmanteau test
Source: Own calculation using R studio
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past volatility of the beef producer price affects the cur-
rent volatility of the beef consumer price and vice versa. 
However, from Table 3 there is no evidence of price vola-
tility spillover effect from the pork producer price to the 
pork consumer price; only uni-directional price  vola-
tility has been detected (from consumer to producer). 
It  shows that  volatility spillover takes place only from 
consumer to producer and not conversely as indicated 
by the B21 (0.1613) significance. Dealing with the vola-
tility, a bidirectional volatility transmission was  found 
within the beef supply chain, B12 = B21 = 0.10; the  re-
sponse from both levels (consumer and producer) 
is equal. The coefficient B21 is significant for three types 
of meat (poultry, beef and pork). Volatility transmis-
sion from consumer poultry meat  to producer poul-
try meat  is 0.44 which implies that  an increase of  1% 
in  the consumer price transmits 44% volatility to pro-
ducer price of poultry meat. On the other hand, from 
producer to  the consumer for  poultry meat, only 7% 
of  the volatility is  transmitted This finding of  higher 
volatility persistence in both price level consumer and 
producer meat  prices calls for  sustained efforts aimed 
at mitigating this uncertainty. 

Table  3 shows the  values of  applied diagnostic 
tests to  confirm the  adequacy of  the BEKK model. 
Ljung-Box (LB) and multivariate Portmanteau (PM) 
tests were implemented to  test the  serial correlation 
of the BEKK model residuals. We failed to reject the null 
hypothesis of  both tests; no serial correlation and ho-
moscedasticity have been confirmed. The  insignificant 
LB and PM statistics further supported previous findings 
and the BEKK model is suitable for explaining the con-
ditional heteroscedasticity of the data and it is powerful 
in capturing the volatility interconnections.

CONCLUSION

The BEKK model allowed us to detect and describe 
the  degree of  volatility for  each type of  meat  as  well 
as  the level of  transmission of  this volatility between 
the two prices (producer and consumer) for each type 
of meat (beef, poultry and pork) by modelling the vari-
ance and covariance. The diagnostic tests of the model 
residuals affirmed that  BEKK is an  adequate model 
for  investigating our data. Significant own price vola-
tilities have been underlined in  the producer price 
of pork and beef and the consumer price of beef and 
poultry. The significant cross-price shock effects imply 
a strong interaction between the two pork prices (pro-
ducer and consumer); the advent of news in one mar-
ket would have a strong influence on the other price. 

A  strong significant volatility transmission between 
producer and consumer prices for poultry meat signi-
fies the presence of price uncertainty for both prices. 
Poultry consumer price dominates the cross-price vol-
atility spillover effects. The magnitude of volatility spill-
over effects exported from consumer to producer poul-
try and pork prices are much higher than the opposite 
direction which means the existence of an asymmetric 
relationship between producer and consumer, imply-
ing the presence of meat retail concentration and retail 
market power. Understanding the magnitude of vola-
tility spillover effect between prices allows the govern-
ment to be aware of the uncertainty price and to take 
the necessary measurements in order to protect farm 
and retail markets. The  highly significant own cross-
price volatility spillover effects for  poultry, beef and 
pork meat could be explained or influenced by other 
factors or variables. Further research might be con-
ducted by including agricultural policy, which captures 
policy implications.

REFERENCES

Aalto-Setälä V. (2002): The effect of concentration and mar-
ket power on food prices: evidence from Finland. Journal 
of Retailing, 78: 207–216.

Alexandri C. (2011): Analysis of  price transmission along 
the agri-food chains in Romania. Agricultural Economics 
and Rural Development, 8: 171–189.

Bojnec Š., Fertő I. (2019): Do CAP subsidies stabilise farm 
income in Hungary and Slovenia? Agricultural Econom-
ics – Czech, 65: 103–111.

Bollerslev T. (1986): Generalized autoregressive conditional 
heteroskedasticity. Journal of Econometrics, 31: 307–327.

Bórawski P., Belłdycka-Borawska A., Dunn J.W. (2018): Price 
volatility of Polish agricultural commodities in  the view 
of the Common Agricultural Policy. Agricultural Econom-
ics, 64: 216–226.

Emenike K.O. (2018): Exchange rate volatility in West Afri-
can countries: is there a shred of spillover? International 
Journal of Emerging Markets, 13: 1457–1474.

Engle R.F. (1982): Autoregressive conditional heteroscedas-
ticity with estimates of  the variance of United Kingdom 
inflation. Econometrica: Journal of  the Econometric So-
ciety, 50: 987–1007.

Engle R.F., Kroner K.F. (1995): Multivariate simultaneous 
generalized ARCH. Econometric Theory, 11:122–150.

Huan-Niemi E., Niemi J., Rikkonen P., Wuori O., Niemi J. 
(2017): Anticipating the future of Finnish agrifood sector 
by  using alternative research methods.  Journal of  Food 
Products Marketing, 23: 489–503.



91

Agricultural Economics – Czech, 66, 2020 (2): 84–91	 Original Paper

https://doi.org/10.17221/158/2019-AGRICECON

Gocht A., Ciaian P., Bielza M., Terres J.M., Röder N., Him-
ics M., Salputra G. (2017): EU-wide economic and en-
vironmental impacts of  CAP greening with high spatial 
and farm-type detail.  Journal of  Agricultural Econom-
ics, 68: 651–681.

Irz X., Liu X. (2016): Measuring the market power of Finn-
ish food retailers.  Suomen Maataloustieteellisen Seuran 
Tiedote, 33: 1–7.

Lehtonen H. (2004): Impact of  de-coupling agricultural 
support on dairy investment and milk production volume 
in  Finland.  Acta Agriculturae Scandinavica, Section C, 
Food Economics, 1: 46–62.

Lehtonen H.S., Irz X. (2013): Impacts of  reducing red 
meat  consumption on agricultural production in  Fin-
land. Agricultural and Food Science, 22: 356–370.

Luoma A., Luoto J., Taipale M. (2004): Threshold cointegration 
and asymmetric price transmission in Finnish beef and pork 
markets. Helsinki, Pellervo Economic Research Institute.

Lydgate E., Winters L.A. (2019): Deep and not comprehen-
sive? What the WTO rules permit for a UK-EU FTA. World 
Trade Review, 18: 451–479.

Mohammadi H., Tan Y. (2015): Return and volatility spillovers 
across equity markets in Mainland China, Hong Kong and 
the United States. Econometrics, 3: 215–232.

Musunuru N. (2014): Modeling price volatility link-
ages between corn and wheat: a multivariate GARCH 
estimation.  International Advances in  Economic Re-
search, 20: 269–280.

Niemi J., Kettunen L. (2018): Modelling the  impacts of al-
ternative CAP reform scenarios on Finnish agriculture. 
In: Proceedings  152nd Seminar of European Association 
of Agricultural Economists, Budapest, April 26–27, 2018.

Official Statistics of Finland (OSF) (2018): Annual national 
accounts. In: Historical Time Series: National Accounts. 
Statistics Finland, Helsinki. Available at: http://www.stat.fi/
til/thi/2019/05/thi_2019_05_2019-06-24_tie_001_en.html

Phillips P.C., Perron P. (1988): Testing for a unit root in time 
series regression. Biometrika, 75: 335–346.

Piot-Lepetit I., M’Barek R. (2011): Methods to analyse agri-
cultural commodity price volatility. In: Methods to Anal-
yse Agricultural Commodity Price Volatility. New York, 
Springer: 1–11.

Rezitis A. (2003): Mean and volatility spillover effects 
in  Greek producer-consumer meat  prices.  Applied Eco-
nomics Letters, 10: 381–384.

Rezitis A.N. (2012): Modeling and decomposing price volatility 
in the Greek meat market. International Journal of Compu-
tational Economics and Econometrics, 2: 197–222.

Rezitis A.N. (2018): Empirical analysis of  price relations 
along the Finnish supply chain of selected meat, dairy, and 
egg products: A dynamic panel data approach. Agribusi-
ness, 34: 542–561.

Said S.E., Dickey D.A. (1984): Testing for  unit roots 
in  autoregressive-moving average models of  unknown 
order. Biometrika, 71: 599–607.

Silvennoinen A., Teräsvirta T. (2009): Multivariate GARCH 
models. In:  Handbook of  Financial Time Series. Berlin, 
Heidelberg, Springer: 201–229.

Sorrentino A., Henke R. (2016): The CAP Reform Process 
in Perspective: Issues of the Post-2013 Debate. The Com-
mon Agricultural Policy after the Fischler Reform. Rout-
ledge: 41–50.

Toikkanen H., Niemi J. (2014): Vertical price transmission 
in the Finnish food sector. In: Proceedings: International 
Congress of European Association of Agricultural 
Economists, Ljubljana, Slovenia, August 26–29, 2014.

Veerman C.P., Cabrero V., Babuchowski A., Bedier J., Calzo-
lari G., Dobbin D., Fresco L.O., Giesen H., Iwarson T., Ju-
hasz A., Paumier A.L., Šarmír I. (2016): Improving market 
outcomes, enhancing the position of farmers in the supply 
chain. Report of  the Agricultural Markets Task Force, 
Brussels, 2016.

Received: May 29, 2019 
Accepted: October 9, 2019 


