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The paper deals with an analysis of price transmissions in a selected part of the pork agri-food chain in the Czech Republic. The
analysis is focused on both, the vertical price transmission between agricultural and processing markets and the horizontal price
transmission in the agricultural and processing markets in the Czech Republic and its individual regions. The analysis is based on
a time series of bi-weekly data within the period of 2004-2007 and it employs the VECM (Vector Error Correction Model) to
model the price transmissions. The results show that significant differences exist among the regional price transmissions and also at
the aggregate level. The analysis suggests that there is no market power abuse at the aggregate level but this might not be the case
on the regional markets. The same differences are also found in an evaluation of the long-term relationship and simultaneity. Thus,
the analysis suggests that the derived conclusions from the model representing the whole price transmission might be too general
due to the significant differences between regional markets. Finally, the horizontal price transmission shows there are significant

interconnections between regional markets, however, the farm-gate price is not among all of them.
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INTRODUCTION

All segments of every agri-food market might be con-
nected — vertically and/or horizontally. The nature of the
transmission of market signals from one market to an-
other market in the value chain (i.e. vertical approach) is
determined by market structure. In other words, the market
structure of each market in agri-food chain and character-
istics of enterprises operating on these markets determine
the nature of the whole (price) transmission and thus its
Pareto efficiency or inefficiency. If only one partial market
of this transmission is asymmetric, the efficiency is de-
creased. From the horizontal point of view the law of one
price should hold.

The paper analyzes the nature of price transmission in
the pork agri-food chain, one of the most important agri-
cultural sectors in the Czech Republic. By using both ver-
tical and horizontal approach it attempts to verify the exist-
ence of both simultaneous and long-run relationship
between agricultural and processing markets, to determine
the market structure in this part of the chain and to show
the nature of the horizontal price transmission.

The first studies of price transmission were carried out
for the U.S. agri-food market (see e.g. Heien, 1980;
Boyd, Brorsen,1988; Kinucan, Forker, 1987).
Nowadays, price transmission is also analyzed within the
agri-food chains in Europe because only the consideration
of the whole value chain can provide significant results
and identify factors determining the successes and failures
of the growth which has important political and entrepre-
neurial implications. However, the price transmission is
not only analyzed vertically but also horizontally. The spa-

tial approach provides information about the connection
of the regional agricultural markets. In Europe the follow-
ing studies were recently carried out. Vertical price trans-
mission was analyzed by e.g. Jensen, Mgaller (2007),
Bakucs, Ferto (2005)and Bojnec (2002). Hori-
zontal price transmission was analyzed by e.g. Hock-
mann, Voneki (2007), Goodwin, Harper
(2000) or Bakucs, Ferto (2007).

Bojnec (2002) analyzed vertical transmission in the
Slovenian beef and pork markets during the transition us-
ing co-integration analysis based on the multivariate ap-
proach (VECM). The analysis indicates that a long-run
relationship (equilibrium) in the vertical price transmis-
sion between the farm-gate and retail prices of both, beef
and pork exists. Jensen and Meller (2007) analyzed
the vertical price transmission in six selected Danish agri-
food chains. The research deployed univariate time series
analysis and cointegration analysis (VECM). The results
showed that for most commodities the price transmission
tends to be upward asymmetric, i.e. a stronger impact of
upward rather than downward price changes. Bakucs
and Fertd (2005) analyzed price transmission between
Hungarian agricultural and retail pork meat market. They
also used cointegration analysis based on the VECM
model. Among others, they found that retail prices enter-
ing the cointegration space were weakly exogenous vari-
ables. Hockmann and Vdoneki (2007) analyzed
horizontal price transmission in the Hungarian milk chain
using cointegration analysis based on the VECM model.
The results showed that a joint Hungarian market does
exist and the oligopsony power is significant in the raw
milk market but at a very low level. Goodwin and
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Harper (2000) analyzed the price transmission, thresh-
old behaviour and asymmetric adjustment in the U.S. pork
sector. They found that minor asymmetries are present in
the response of farm prices to shocks in farm and whole-
sale prices in an earlier period, but are no longer as appar-
ent in the later period. Bakucs and Fertd (2007)
employed a cointegration analysis based on the Johansen
approach to VECM model to study regional market inte-
gration in the Hungarian milk sector. The authors suggested
that TVECM (Threshold VECM) models were more appro-
priate for spatial integration research than VECM models.

MATERIAL AND METHODS

The aim of this paper is to analyze the nature of the
price transmission in the selected part of Czech pork agri-
food chain (i.e. in the case of vertical price transmission
between agricultural and processing markets and in the
case of horizontal price transmission in the agricultural
and processing market within the Czech Republic and its
individual regions). The objective of the analysis is to
verify or reject the following five hypotheses:

(i) Along-run relationship between agricultural prices
and processing prices exists, i.e. the prices converge
to the equilibrium in the long-run.

(i1) The relationship between agricultural and processing
prices is simultaneous.

(iii) The processing companies abuse their market power,
i.e. there is a non-competitive market structure in the
agri-food chain.

(iv) The nature of regional price transmission in pork agri-
food chain is homogenous.

(v) The regional agricultural and processing markets are
interconnected. That is, there exits a significantly
close relationships among regional markets in terms
that a price shock in one regional market is transmit-
ted to other regional markets.

The first and second hypothesis stem from the fact that
the agricultural and processing markets are vertically re-
lated and thus market signals should be transmitted in both
directions. The third hypothesis follows from the fact that
the number of processing companies is much smaller than
the number of agricultural companies. That is, the process-
ing companies might dispose of market power. The forth
and fifth hypotheses are based on the assumption that there
are no significant differences between regional markets
and that they transmit market signals amongst each other.

THEORETICAL FRAMEWORK

The theoretical framework is defined to give structure
to the following econometric model (especially for the
purposes of structural analysis) and to be able to verify the
third hypothesis, i.e. to identify if the processing compa-
nies abuse their market power. The theoretical framework
follows L1oyd etal. (2004).
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The following model stems from the assumption that
the economic agents behave rationally. That is, the i-th
processing company solves the classical optimisation
problem, i.e. it maximises the profit function (Pp, P,)

T, =5(0,)-0p - P(0,)-0,-C, (1)

where P, is processing price, P, the prices of agricultural

raw material, Q,, = %, k is the input-output coefficient,

Op; 1s the output of i-th processing firm, O, is the quantity
of agricultural raw material used by i-th processing firm
and C; are other costs of the i-th firm.

The first order condition for profit maximization of the
i-th firm can be then written as (for further model details
see Cechura, Sobrova (2008):
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For better orientation below, it is useful to express re-
lationship (2) in elasticity notation:

. S,
P -(+20)=kp, (1420 3)
PP PA
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where y; is the conjectural elasticity (i.e. X, = &&)
aQPi O»

of the i-th firm in the processing market, e, is the price
elasticity of demand for the processing market of a given
product, §; is the conjectural elasticity of the i-th firm in

99, Ou

the agricultural market (i.e. §, = ) and ey, is the

price elasticity of the agricultural prélduc/i’s supply.

Expressing (3) for the whole market, i.e., summing all
firms on the market by using firms’ market shares as
weights, results in (4):

B L=k, (42, @)
PP €py
In equation (4), y and 3 stand for industry level market
parameters.
According to the values of y and & we may distinguish
four situations:
(1) x =06 = 0: if both y and & are equal to zero then the
market structure is competitive.
(i1) x> 0 and & = O: there is oligopoly power and no oli-
gopsony power in the market.
(iii) x = 0 and & > O: there is oligopsony power and no
oligopoly power in the market.
(iv) x> 0 and 6 > 0: oligopoly and oligopsony power can
be found in the market.

The market structure is competitive if and only if the

. . C dP, P,
price transmission elasticity (ie. e,, = 4P and/or

dP, P, P
e ——) is equal to 1. If the market structure is not
" dpP, P,

competltlve the price transmission elasticity differs sig-
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nificantly from 1 (to determine the nature of market struc-
ture the model must be further specified (see L1oyd et
al., 2004)), however, for our purposes the exposition is
sufficient).

ESTIMATION STRATEGY

The analysis was carried out at two levels — vertical
price transmission and horizontal price transmission. The
vertical price transmission investigates the relationship
between the agricultural and the processing market based
on the reduced model of price transmission that has the
structural alternative defined in the theoretical framework
(see above). Moreover, the theoretical framework enables
to verify the third hypothesis based on the estimated valued
of the price transmission elasticity in the VECM. The
horizontal price transmission analyzes the connections
among regional markets in both agricultural and process-
ing market. That is, the relationships between the farm-
gate price(s) (in CZK/kg of carcass) and/or weighted
processing price(s) were analyzed (weighted prices were
calculated based on the prices of roast pork, pork leg with-
out bones and pork shoulder without bones and weights
were determined by weight yield, i.e. in this case 33.21%,
42.77% and 24.03% for mentioned parts).

Since the subject of the analysis is the vertical and
horizontal price transmission in pork agri-food chain in
the Czech Republic and in separate regions of the Czech
Republic we use farm-gate prices and processing prices
for the Czech Republic and its regions, specifically Stred-
ni Cechy (SC), Severovychod (SV), Severozapad (SZ),
Jihozapad (JZ), Jihovychod (JV) and Moravsko-slezsko
(MS). The region Stredni Morava was not analyzed be-
cause of the lack of data. The set of data was provided by
The State Agricultural Intervention Fund (SZIF), the time
series contain biweekly data from June 2002 till July 2007.
Within these time series several values were missing,
hence, they were omitted for the analysis.

The VECM (Vector Error Correction Model, (see e.g.
Banerjee et al, 2003; Cechura, 2006) was em-
ployed to analyze relationship between farm-gate price(s)
and/or weighted processing price(s) of pork meat. The
analysis consists of several consecutive steps.

First of all, the integration of each time series is inves-
tigated. For this purposes, the LR test was employed (see
e.g. Juselius, 2006). The LR test is in our case em-
ployed within the modeling by VECM (in CATS proce-
dure).

The VECM model for the analysis of vertical price
transmission was used in the following form:

p
AXt :Tl + l_[/\ft—l + ZCVAXt—s +ur B (5)
s=1

where C; =0 for s > p, X, is kx 1 vector of variables
(i.e. in this case farm-gate price and processing price),
which are supposed to be integrated of order 1, (I(1)), u,,
..., u,are nid (0,)’) and [] is a matrix of the long-run rela-
tionships (in our case between farm-gate price and processing
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intercept is called the VAR space of VECM. If the varia-
bles are not co-integrated, the VECM reduces to VAR
model (see e.g. Banerjee et al, 2003; Cechura,
2006), as following:

p
AX, =0+ CAX,  +u,. (©)
s=I

Then, a test for weak exogeneity (seee.g. Juselius,
2006) was employed. That is, we tested the hypothesis that
a variable has influenced the long-run stochastic path of
the other variables of the system, while at the same time
has not been influenced by them, is called the hypothesis
of ‘no levels feedback’ or long-run weak exogeneity. Re-
sults of this test may recommend rethinking the analyzed
relationships, possibly to rebuild the model describing si-
multaneous relationships.

Finally, impulse-response analysis (seee.g. Charem -
za, Deadman, 1993) was used to determine and de-
scribe the responses of each variable to unitary innovation
(shock) of any variable. On the basis of this analysis, the
long-term relationship among the variables can be exam-
ined and approaching the equilibrium after the innovation
determined.

Subsequently, the horizontal price transmission was
analyzed. Thus, the VECM model for farm-gate prices and
VECM model for processing prices was defined, accord-
ing to the assumptions already mentioned (in this case I1
represents regional interrelationships).

All calculations were done with the help of economet-
ric software RATS 6.35 and CATS 2.0.

DESCRIPTION OF THE PORK AGRI-FOOD CHAIN

The pork agri-food chain in the Czech Republic may
be divided into four markets, namely the agricultural mar-
ket, the processing market, the consumer market and the
production factors (inputs like feeding stuff) market. The
paper analyzes the relations between the agricultural mar-
ket and processing market and the interrelationships among
regional markets on both agricultural and processing stage.
The agricultural market is given by the transactions be-
tween pig producers and pork meat processors. Pork meat
processors may be defined on two levels — 1* level proces-
sors (slaughterhouse — cooling chamber) and 2" Jevel
processors (meat — butcher products). And, processing
market refers to the transactions between pork meat proc-
essors and retailers or wholesalers.

Table 1 shows the pork farm-gate price, pork process-
ing price, margins and their main characteristics in se-
lected regions of the Czech Republic, i.e. it contains the
basic information about in the analysis employed time se-
ries.

The average farm-gate price was almost the same in
all the analyzed regions, approximately 41 CZK/kg. The
minimal price was found in JV region (40.98 CZK/kg) and
the maximal in SZ region (41.56 CZK/kg). The average
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Table 1. Statistical characteristics of pork farm-gate (CZK/kg) and processing prices (CZK/kg) (weighted prices) in analyzed period

Source: SZIF and own calculations

farm-gate price of pork meat was 41.26 CZK/kg. The av-
erage processing price was higher than the level of farm-
gate price, the minimal in MS region (89.73 CZK/kg) and
the maximal in SZ region (99.38 CZK/kg). The average
processing price of pork meat in the Czech Republic was
92.34 CZK/kg. The variation of processing price was
higher than the variation in farm-gate price.

Linear trend functions describing long-term develop-
ment of the time series show that the time series of farm-
gate price in all regions is decreasing slightly. Parameter
b, which describes the slope of the trend function, equals
approximately —0.08 in almost all the analyzed regions.
The lowest slope was calculated for the SZ region (—0.0799)
and the steepest for the MS region (—0.1059). All the cal-
culated values of coefficient of determination equal more
than 0.99, which represents good reliability of all calcu-
lated trend functions. Parameter b of the time series de-
scribing the development of pork farm-gate price in the
Czech Republic equals —0.0892, the coefficient of deter-
mination equals 0.9944. Parameter b of the trend functions
estimated for processing price is negative in all the ana-
lyzed regions, thus the long-term tendency of processing
price in all analyzed regions is decreasing. The values of
parameter b is between —0.2568 (JV region) and —0.0326
(SZ region). All the calculated coefficients of determina-
tion show the reliability of the estimated trend functions,
the values are higher than 0.99 in all cases. Parameter b
describing the slope of the pork processing price in the
Czech Republic equals —0.1852, the coefficient of deter-
mination 0.9984.

The margin, as the difference between average process-
ing price and average farm-gate price, was approximately
50 CZK/kg, however the difference between the maximum
and minimum level was quite high (almost 10 CZK/kg,
which means about 20% difference). The minimal value
was achieved in the MS region (48.47 CZK/kg) and the
maximal value in the SZ region (57.80 CZK/kg). The av-
erage margin in the Czech Republic was 50.39 CZK/kg.
Standard error occurs between 4.41 (SC region) and 6.92
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JV Iz MS
mean | std. error b R mean | std. error b R mean | std. error b R
FP 40.98 3.86 —0.0889 | 0.9946 41.35 3.79 —-0.0914 | 0.9946 41.27 4.11 —0.1059 | 0.9939
PP 94.42 7.74 —0.2568 | 0.9977 92.26 5.30 —0.1375 | 0.9980 89.73 6.24 —0.1344 | 0.9964
Margin 52.59 5.73 —0.1579 | 0.9952 50.09 4.59 —0.0755 | 0.9935 48.47 4.73 —0.0305 | 0.9909
SC SV Sz
mean | std. error b R mean | std. error b R mean | std. error b R
FP 41.44 3.78 —0.0877 | 0.9944 41.10 391 —0.0948 | 0.9942 41.56 3.63 —0.0799 | 0.9947
PP 92.08 5.21 —0.0399 | 0.9969 91.04 8.08 —0.2157 | 0.9955 99.38 5.51 —0.0326 | 0.9970
Margin 50.24 4.41 —0.0111 | 0.9925 49.43 6.92 —-0.1125 | 0.9847 57.80 5.69 0.0443 | 0.9909
SC
mean | std. error b R
FP 41.26 3.79 —0.0892 | 0.9944
PP 92.34 5.82 —0.1852 | 0.9984
Margin 50.39 4.03 —0.1016 | 0.9968

(SV region). Average standard error was 4.03 (the Czech
Republic). The margin within the analyzed period slightly
decreases in almost all regions, except the SC and SZ re-
gions. Parameter b of the linear trend function occurs be-
tween —0.1579 (JV region) and 0.0443 (SZ region). The
slope of the trend function of the average margin in the
Czech Republic equals —0.1016. Values of determination
coefficients show reliability of all estimated trend func-
tions, the values occur around 0.99 (0.9847 in SV region
and 0.9952 in JV region). The coefficient of determination
for the Czech Republic margin equals 0.9968.

According to the development of the farm-gate price,
processing price and margins might be deduced as the
long-term development of farm-gate price and processing
price is very similar in all analyzed regions. The long-term
tendency of margins is similar in almost all regions, except
the SC and SZ region. However, the SZ region was de-
tected as the region which reached the highest level for all
— farm-gate price, processing price and margin. Further-
more, the long-term decrease of both prices in this region
is the lowest of the analyzed regions. Moreover, the long-
term tendency of margin development is contrary to the
other analyzed regions as it was increasing.

RESULTS AND DISCUSSION
VERTICAL PRICE TRANSMISSION
VECM

The estimated VECM can be described as follows. The
model consists of two endogenous variables (i.e., LFP —
logarithm of farm-gate price (FP = P,), LPP — logarithm
of processing price (PP = P}); the logarithmic transforma-
tion of the time series was used to linearized the time se-
ries which is a common procedure) and unrestricted con-
stant. The form with unrestricted constant was chosen
based on the results of the exclusion test. The VECM was
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first estimated full sample, i.e. from June 2002 till July
2007. However, the results of the estimation and the fol-
lowing CUSUM test showed that the time series had
a different nature before and after EU accession. In other
words, the time series contained two segments, which
have different parametric values. To solve the problem we
decided to model the price transmission in the second seg-
ment, i.e. on the data set, which represented the period
after EU accession (from May 2004 till July 2007).

We again used the form of the VECM with unrestricted
constant (according to the results of the exclusion test) and
8 lags in the VAR space. The length of lag was chosen
based on SIC (Schwarz Information Criterion) and with
a respective auto-correlation residuals structure. The non-
stationarity of time series or integration of order 1, I(1),
respectively, was confirmed by the LR test.

The Trace test suggests that the model contains one
co-integrating vector at the 5% significance level (see Ta-
ble 2). That is, the results of the estimation inform about
the existence of an equilibrium relationship. The VECM
has one co-integrating vector, thus the model contains
unique information about the long run relationship be-
tween variables and can be used to characterize the market
structure.

To obtain the demanded co-integrating vector, it is
necessary to normalize the eigenvectors by the LFP coef-
ficient. The resulting co-integrating vector (1.000; —1.029)
for LFP and the LPP represents the equilibrium relation-
ship between farm-gate and processing prices. The co-
integrating vector is significant in both equations at the
5% significance level (see Table 3). That is the evidence
of simultaneous relationship between prices. Moreover,
the simultaneous relationship was tested based on the
weak exogeneity test. The test rejected the zero hypothesis
of the weak exogeneity in both cases at the 5% signifi-
cance level.

Table 2. I(1) analysis

Furthermore, assuming that there are no strong knock-
on and feedback effects, which could make interpreting
the coefficients difficult (see Lloyd et al., 2004), then the
coefficients of the equilibrium relationship, i.e. the co-
integrating vector, represent, considering the logarithmic
transformation, price transmission elasticity.

In this case, the ‘pass-back’ price transmission elastic-
ity is not significantly different from 1. That is, there is no
evidence that the processing stage exercises oligopsonistic
power (see the theoretical framework).

Moreover, the residual analysis shows that the model
has good statistical and econometric properties and thus it
is acceptable for the following structural analysis.

The VECM for regions were estimated in the same
format as the VECM for the Czech Republic. Except for
region Stredni Cechy, which contains 6 lags in the VAR
space, all regional models have 8 lags. The Trace test in
all cases suggests that the models contain one co-integrat-
ing vector either at 5 or 10% significance level, respec-
tively. The normalization shows that the simultaneous
relationship is not confirmed in all cases (see Table 4). The
parameter alpha was significant in both equations in mod-
els: Severovychod, Severozapad and Jihovychod. Only
one-way relation contains models for Stredni Cechy, Jiho-
zapad and Moravsko-slezsko. These results were con-
firmed by the test for weak exogeneity (see Table 5).
Moreover, the estimated ‘pass-back’ price transmission
elasticities are significantly different from 1 in all models.
That is, there is evidence in the regional models that the
processing companies abuse their market power (see again
the theoretical framework).

Impulse-response analysis

Fig. 1 shows the reactions of LFP and LPP to a transi-
tory and to a permanent shock (orthogonal innovation) in

p-r r Eig. value Trace Trace* Frac95 P-value P-value*
2 0 0.253 23.966 23.966 15.408 0.002 0.002
1 1 0.024 1.846 1.846 3.841 0.174 0.174
Source: own calculations
Table 3. The matrices based on 1 cointegrating vector
Beta (transposed) Alpha(1)
LFP LPP DLFP -0.285 DLPP 0.343
Beta(1) 1.000 -1.029 (-2.598) (3.221)
Source: own calculations
Table 4. Selected results of VECMs
Region Stredni Cechy Severovychod Severozapad Jihozapad Jihovychod Moravsko-slezsko
Lags 6 8 8 8 8 8
PP — FP S S S S S S
FP — PP I S S I S I

PP — FP: PP influence on FP, FP — PP: FP influence on PP; S = significant, I = insignificant
Source: own calculations
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the processing price in the model for the Czech Republic.
The first reaction of farm-gate prices to the transitory
shock is negative, then, it oscillates around the zero value.
The system returns to equilibrium after approximately
100 periods. The response of farm-gate price to permanent
unitary orthogonal innovation is positive in almost all pe-
riods, the system returns to the equilibrium after approxi-

Fig. 1. Impulse-response functions of price trans-

mately 80 periods. The reaction of processing price is dif-
ferent in the case of transitory and permanent shock. After
the transitory shock, the system approaches equilibrium
quite quickly, approximately after 20 periods. The reaction
of LPP to a permanent shock is positive in all periods, the
system approaches equilibrium after approximately 50 pe-
riods.

Trans(1) Perm(1)

mission — model Czech Republic f’\

LFP

Source: own calculations \//

e

LPP l

"

Steps 1 to 114

Fig. 2. Impulse-response functions of price trans-
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Fig. 2 shows the results of impulse-response analysis
(reaction of LFP and LPP on transitory and permanent
market shock in the processing prices) in all analyzed re-
gions of the Czech Republic. The reaction of both, farm-
gate price and processing price on both, transitory and
permanent shock in processing price might be considered
to be very similar in almost all analyzed regions. The reac-
tion of LFP to a transitory shock in all the analyzed regions
is firstly negative, then, approximately after 80 periods
approaches to market equilibrium (except for Stredni
Cechy region in which a negative reaction was also de-
tected in some periods). The reaction of LFP on permanent
innovation is positive in all periods, equilibrium is also
reached approximately after 80 periods. The first reaction
of the processing price to a transitory shock is slightly
different in all analyzed regions (usually firstly positive,
then negative), however approximately after 20 periods
system returns to equilibrium in all cases. The reaction of
LPP to a permanent shock is the same in almost all the

analyzed regions. The reaction is positive in all periods
(except Severozapad region, where the reaction is nega-
tive), the system approaches equilibrium approximately
after 20 periods in all cases.

After the comparison of results of impulse-response
analysis of the Czech Republic model and regional mod-
els, it might be deduced that the reactions of farm-gate
price and processing price to a transitory and permanent
shock (orthogonal innovation) in the processing price in
all regions are similar to the average reaction of farm-gate
price and processing price within the Czech Republic,
however some differences might be considered.

HORIZONTAL PRICE TRANSMISSION

Price transmission of farm-gate price

The fitted VECM model, which was considered as the
most appropriate, contains 2 lags in the VAR space and

Trans(1) Perm(1)
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Table 5: Vertical price transmission — test of weak exogeneity

. Stredni . . Moravsko- Czech
Region Cechy Severovychod | Severozapad Jihozapad Jihovychod dlezsko Republic
Variable LSCFP | LSCPP | LSVFP |LSVPP | LSZFP | LSZPP | LIZFP | LJZPP | LIVFP | LJVPP |LMSFP|LMSPP| LFP | LPP
Weak exogeneity Y N N N N Y Y N N Y Y Y Y N

Y =yes, A=no

Source: own calculations

Table 6: Horizontal price transmission — test of weak exogeneity and exclusion
LogFP Region Stredni Cechy Severovychod Severozapad Jihozapad Jihovychod Moravsko-slezsko
Weak exogeneity LFP N N N N N N
Weak exogeneity LPP N N N N N N
Exclusion LFP N N N N N Y
Exclusion LPP N N N N N N

Y =yes, A=no
Source: own calculations

constant in the co-integration space. Further, according to
the Trace test this model contains 2 cointegrating vectors.

The results of the test for weak exogeneity showed that
none of the farm-gate prices was weakly exogenous (see
Table 6), which means that all variables included in the
model might be considered mutual (simultaneous) rela-
tionships.

The test for exclusion recommended removing the
pork farm-gate price in the Moravsko-slezsko region from
the fitted model (see Table 6). This means that this variable
is statistically insignificant in the analyzed relationship.

On the basis of the results mentioned above, it may be
concluded that the price transmission of farm-gate price
among almost all the analyzed regions of the Czech Re-
public in the pork agri-food chain does exist. This means
that the change of farm-gate price in any region influ-
ences the value of farm-gate price in other regions. The
time delay for this reaction, based on the fitted VECM
model, was considered as lag 2, i.e. one month. Further-
more, the long-run relationship among the variables in-
cluded in the model was determined, however, just among
some of the analyzed regions.

Price transmission of processing price

The VECM model contains 3 lags in VAR space and
constant in VECM space in this case. Further, according
to the Trace test the fitted model contains 5 cointegrating
vectors which represent cointegrating relationships among
the variables.

Again, the weak exogeneity of all variables was inves-
tigated. The results show that none of the analyzed vari-
ables were weakly exogenous (see Table 6). This means
that the assumption of the simultaneous relationships
among analyzed variables seems to be appropriate.

Then, a test of exclusion was employed to detect the
possibility of removing any endogenous variable from the
fitted model. The results of this test show that none of the
endogenous variables could be excluded from the model
(see Table 6). Again, this confirms the assumption of the
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mutual (simultaneous) relationships among the varia-
bles.

Based on the results mentioned above, it may be de-
duced that the price transmission of the processing price
among all analyzed regions of the Czech Republic in the
pork agri-food chain also exists. This means that process-
ing price in any region is influenced by the change of
processing price in other regions. The reaction delay based
on the fitted VECM model was considered to be 3 lags,
i.e. 6 weeks. Also the long-run relationship was deter-
mined.

CONCLUSIONS

The results show that a long-run relationship between
the farm-gate and processing price in the Czech pork agri-
food chain does exist. The same situation applies when
testing the simultaneous relationship. The simultaneous
relationship is found in the model of the Czech Republic,
Severovychod, Severozapad and Jihovychod. In the case
of regional models Stredni Cechy, Jihozapad and
Moravsko-slezsko the relationship might not be simulta-
neous, i.e. these models contain only one-way relations.
Then, according to the estimated value of the ‘pass-back’
price transmission elasticity and with respect to our theo-
retical framework the third hypothesis might be rejected
for the whole market, however, it can be rejected in the
case of regional markets. That is, the regional models
show that the processing companies may abuse the market
power since the ‘pass-back’ price transmission elasticity
is significantly different from 1. The different parameter
values (both long-term and short-term) of fitted regional
models also suggest that there are differences among re-
gional markets and price transmissions, respectively. Then,
the analysis of horizontal price transmissions shows that
there are significant interconnections between regional
markets, however, in the case of farm-gate price not among
all of them. The analysis also suggests that the derived
conclusions from the model representing the price trans-
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mission in the Czech Republic (based on the prices, which
are the weighted sum of regional prices) are too general
due to the significant differences among regional markets.
Thus, to get unbiased conclusions the aspects of the re-
gional vertical price transmission should be considered
together with spatial interconnections of the regional mar-
kets.
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Praha, Ceské republika):

Podstata cenové transmise ve vertikale vepirového masa.
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Tento ¢lanek se zabyva analyzou cenové transmise ve vertikale vepfového masa v Ceské republice. Analyza je

zameéfena na vertikalni transmisi mezi cenami zemédélskych vyrobcti a primyslovych vyrobct a na horizontalni ceno-
vou transmisi na zemédélském a potravinaiském trhu v Ceské republice a v jejich jednotlivych regionech. Na zakladé
dat v podob¢ casovych fad obsahujicich 14denni udaje za obdobi ¢erven 2004—Cervenec 2007 jsou odvozeny VECM
modely (Vector error correction model), které jsou pouzity pro analyzu cenové transmise. Ziskané vysledky ukazaly
vyznamné rozdily jak mezi regiondlnimi cenovymi transmisemi, tak také ve srovnani s agregatni urovni. Z analyzy
vyplyva, Ze na agregatni irovni nedochazi ke zneuzivani trzni sily, coz vSak neplati na regionalni urovni. Stejny zaveér
vyplynul i z analyzy dlouhodobych vztahti a ptedpokladaného simultanniho vztahu mezi cenou zemédélskych vyrobei
a potravinaiskych vyrobct. Lze tedy konstatovat, ze zavéry, které vyplynuly pro agregatni uroven, jsou vzhledem
k vyznamnym regionalnim rozdilim pfili§ obecné. Analyza horizontalni cenové transmise prokdzala vyznamné propo-
jeni mezi jednotlivymi regiondlnimi trhy, avSak v pfipadé cen zeméd¢elskych vyrobeti ne mezi vSemi.

cena zemédelskych vyrobeil; cena potravinarskych vyrobetli; cenova transmise; veprfové maso; zemeédelsko-potravinar-
ska vertikala; VECM
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