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ABSTRACT

This article attempts to verify the phenomenon of price transmission between wholesale markets of carrots
in Poland. Determining the level of spatial integration of markets will indicate their efficiency and thus can
make it easier for producers to take decisions about where to sell their products. The empirical data includes
daily quotations of carrot prices on fruit and vegetable wholesale markets in Bronisze, Kalisz, Poznan, Ra-
dom and Sandomierz. The time range of the studies covered the years 2011-2016. This research is based on
dynamic econometric methods (sVAR model) and the Granger causality tests. The research carried out using
dynamic econometric methods has shown that despite the occurrence of significant variation in the level of
carrot prices in the examined markets, their interaction was observed. Moreover, the results of the sVAR
model estimation indicate that the changes in carrot prices on a particular market are stronger influenced by
the price changes from the same market. This is an autoregressive effect. It also means that the carrot price
information coming from other wholesale markets (price transmission effect) has a much weaker effect.
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INTRODUCTION

The market for agricultural products is subject to the
universal laws of market economy. However, it has
specific characteristics which in many cases result in
atypical market behaviour compared to other markets.
Nevertheless, the most important principle shaping
the level of prices on the agricultural products mar-
ket is the law of supply and demand [Hamulczuk et
al. 2012]. The price relationship between agricultural
markets at the same level in the distribution chain is
determined by horizontal price transmission. It con-
sists of spreading, via impulses, of prices of a given
product in different locations. This phenomenon is
defined as the spatial transmission of prices [Fack-
ler and Goodwin 2001]. In macroeconomic terms,

integration is a process of strengthening cooperation
and connecting markets, which is made possible by
eliminating economic barriers between these markets.
Spatial market integration refers to the flow of price
impulses and the existence of relationships between
individual markets (price transmission). Market inte-
gration describes a situation where two conditions are
met, namely: commodity prices in spatially separated
markets change in parallel and signals and information
are transmitted fluently between them.

Prices between two markets that trade with each
other vary based on the magnitude of the markets’
transaction costs and, in the case of markets between
which there is no trade, these differences in prices may
not be dependent solely on transaction costs [Tomek
and Robinson 1981].
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Spatial integration of markets provides an opportu-
nity to create competitive conditions between markets
where prices are mainly differentiated by transaction
costs [Barrett and Li 2002]. Measuring market inte-
gration can become an essential tool in understanding
how markets function [Ravallion 1986].

The fruit and vegetable market is an element of the
agricultural market. However is distinguished by the
existence of autonomous local markets, a high level of
seasonality, a significant share of small, non-organised
producers, and a wide range of products which differ
in quality levels. In addition, large fluctuations in the
level of prices, both in time and spatial cross-section,
are an important feature. This leads to asymmetry in
price transmission, and leads to lack of integration.
Determining the level of spatial integration of markets
will indicate their efficiency and thus make it easier
for producers to make decisions about where to sell
their products. The aim of this article was to assess
the degree of spatial integration of wholesale fruit and
vegetables markets in Poland on the example of carrot,
in which Poland is a significant producer.

Wholesale markets play an important role in whole-
sale trade, which is the link between producers and re-
tailers [Urban and Olszanska 2015]. One of the most
important functions of wholesale markets is the price
formation through the interaction of supply and demand
forces. These markets and their operators are seen as an
important element of trade in the agricultural sector, es-
pecially in relation to fruit and vegetables [Golgbiewski
and Sobczak 2017]. Wholesale markets in Poland were
established in the 1990s. These entities were an alter-
native to marts that dealt with wholesale trade of agri-
cultural products which dominated the trade between
producers and retailers in the first years after the trans-
formation. At the same time, the position of existing
entities, i.e. cooperatives, was significantly weakened
and eventually their place was taken by new entities
specialising in wholesale trade [Chojnacki 1999].

MATERIAL AND METHODS

In order to determine the spatial integration of whole-
sale markets, we used daily prices of carrots sold at
five wholesale markets: Warsaw Agricultural-Food
Wholesale Market and Wielkopolska Agro-Horticul-
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tural Guild S.A. in Poznan, Sandomierz Horticultura
Wholesale Market S.A., Agricultural-Food Wholesale
Market Gietda Kaliska Sp. z o0.0., Agricultural-Food
Wholesale Market in Radom and Sandomierski Horti-
cultural Wholesale Market S.A. The time period of the
analysed prices (2011-2016) allowed minimising the
impact of extraordinary changes in the supply of this
commodity. Data on the price levels of carrots selected
fruit and vegetable species were obtained directly from
wholesale markets and the Polish Wholesale Markets
Association.

In order to examine the stationarity of the time se-
ries for selecting the appropriate modelling methodol-
ogy we have used an augmented Dickey—Fuller (ADF)
test. The test (ADF) is based on a regression equation
[Maddala 2008]:

Ay, =0y, + Z j;l V. Ay, +bt+ g €))

where:

0, b,y — structural parameters estimated using the
least squares method;

k — number of lags;

t — deterministic trend;

Ay, , — the first differences of variable y in period
t—1;

€ — residuals.

The null hypothesis for this test states that the y,
series is non-stationary (y, has a unit root), while the
alternative hypothesis states that the y, series is station-
ary.

The type of process generating y, has been also
examined on the basis of the autocorrelation func-
tion (correlogram), which is in the form of [Box and
Jenkins 1970]:

2
T :pk =ZtT+k+1(xf _JT)(xf—k —)_C)/Z;(Xt _)_C) =

_ Zt:/c+l(x’ —)_c)(xt_,( _f> )
Ts*

where:

t — time index;

k — number of lags;

X — the average value of x.
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In order to analyse the volatility of carrot prices
on studied markets and to determine the existence of
spatial integration, the structural model VAR (sVAR)
was applied:

Bx, =D, +I'x,_ +)x,_,+..+,x_, +&  (3)
where:
x, — vector of the n variables in the model

x, ] (4)

x, =[x, .

D, — vector of deterministic components;

I, — matrix of parameters for variables in vector D ;

B — parameter matrix when variables of vector x, are
non-delayed:

1 b12 1n
b 1 . b
B = 21 2n (5)
nl bn2 1

I'(i=1,2,3, ..., k) — parameter matrices with de-
layed variables;

random disturbance vector of the structural
model [Kusidet 2000].

xn’ é:t -

The selection of lags was based on the Akaike and
Schwarz information criterions.

The Granger causality test was used to analyse
relations between the studied variables. Testing cau-
sality in the Granger sense is based on the following
system of equations:

Yt 2180 +Z:1:1 ﬂ/Y;i/ * ZZ:I 'Ble*k tu, (6)

Xt :ﬁo +Z);:1 :Bth—j + z::[ IBkYt—k + u, (7)

where:

Y, — values of the variable Y;

X, — values of the variable X;

S — structural parameters of the model;

u, — random component of the model [Granger
1969].
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The null hypothesis in the Granger Causality test
assumes that all §, coefficients are equal to zero, which
means that there is no causality, while the alternative
hypothesis assumes the occurrence of causality in the
Granger sense.

RESULT AND EMPIRICAL RESEARCH

This empirical study requires examining the station-
arity of time series. The test results for the analysed
time series are presented in Table 1. The calculated
value of ADF test statistics is less than the critical
value at each level of significance. Therefore, the
null hypothesis about the non-stationarity of the time
series for the examined carrot markets should be re-
jected.

For the time series investigated, autocorrelation
and partial autocorrelation functions were generated.
The generated autocorrelation functions have con-
firmed the stationarity of the carrot price series for
selected wholesale markets. In this case, autocorrela-
tion functions are expiring systematically and do not
take on a sinusoidal shape (the figure). Studying the
shape of the autocorrelation function is considered
one of the non-formalised methods of testing the sta-
tionarity of time series [Kusidet 2000].

In the sVAR model, restrictions were imposed
on pairs of parameters corresponding to wholesale

Table 1. Results of stationarity tests of time series of the
examined prices of carrots

The critical value
for a p level

Wholesale ADF test
market statistics of significance
p for 0.01 p for 0.05

Bronisze -3.221 -2.568 —2.863
Poznan -3.313 —2.568 —2.863
Kalisz -3.169 —2.568 —2.863
Radom —-3.629 —2.568 —2.863
Sandomierz —4.108 —2.568 —2.863

Source: Calculations and author’s elaboration using the EViews
program.

153



SOLIOS QUIT) PAUIWIEXS 10J SUOIIOUNJ UONE[ALI000INE [eried pue uone[o11000Ine Y |,

‘wesSo1d smoIA g oy} Sursn UOIEIOqE[d S, JOYINE PUE SUOHR[NI[E)) :99IN0S

0000 'EB0ZE ZIOO ¥OZ0 0% { ! 0000 "LETIE LZOOD- GBE'D 05 I [
0000 '8Z0ZE 6LOD LTT0 6F ﬂ ! 000°0 "8009€ ZOO'0- 96E°0 6b (il “
0000 '£S6LE GE00- LE20 BF ! 1 0000 "99/SE vILOO- BOPO 8P Il I
0000 ‘9991 LOOD- SST0 Lv L I 0000 "OLSSE FLOD- GLFO LF 1) &
0000 "99LLE PEO0- LIZO 9P _q ' 0000 OFZSE TPOO- BTPO 9OF ' “
0000 '£59LE €10'0- 8820 St ] ! 0000 "LG6YE ZTEO0 OFPO SP [ I
0000 "9ZSLE SE00- POEO bR " i 000°0 GGOPE 0000 OSP'O PP [l -
0000 'EBELE GLOO LZE0 £F i [ 0000 BFEFE 9LOD- LOFD £F il '
0000 'SZZLE SLOO- LEE°0 Zr i i 0000 ZTTOPE SO000 TLPO TP [ i
0000 'ZTEOLE 6LO'0- €50 I¥ | ! 0000 CLE9EE 0000 E8PQ Lb [ g
0000 “L990E LS00 G9E0 OF | i 0000 ‘$EZEEE OLOD- PEFO OF [ [
0000 ‘Z590E SLDO- S8E0 6E *_ i 0000 CLSBIE 000 080 68 I “_
0000 'SZFOS 0Z0'0 LOFO 8% ! ! 000°0 09SZE GLOD 9150 8E ([ '
0000 'SLL0E€ S8LOO- LIFD IE i I 000°0 "€GLZE 0200 9250 LE ! |
0000 £L66Z 0ED0- SEF0 9% i i 0000 OELLE 200D LESO OF il “
0000 “LZ96Z LLOO &FFO SE ! ! 000'0 0ZTIE EL0D BRSO SE [ i
0000 ‘OZE6Z €200 S9F0 PE i ! 0000 ‘ZTEBOE ZLOD- BSS0 PE Il I
0000 "OBGBZ PFPO0- LBFO0 €2 i i 0000 "9SE0E 2000 LSO €€ i i
0000 "ZE9BZ TO0'0- 860 ZE l i 000°0 "8GEET GZO0- £8S°0 IE ! '
0000 65282 600°0- SIS0 IE ] ! 0000 CLPEGZ LLOD- B0 LE il i
000'0 '9G8LZ BZ00 LEGO OF ' ' 0000 TOBST MO0 2090 OF i i
0000 “LZFIZ BZO0- 9¥G0 62 i ' 000'0 'EPTET LLOD BLYD 6T [ "
0000 #LB9Z PLOO £950 82 I [ 0000 ZT99LT 1900 LEDD BE ] L
000'0 'EEFOZ EF00- 6150 LT ] ! 000°0 "LSOLT ¥SO0 PFO0 LE [ [
000'0 'PEEGZ €200 965°0 92 u_ ' 0000 "6ZPOT 9100 5590 9F ] “
0000 'SFPSZ LPO'D TIO0 ST I I 0000 BLIGT £90°0- 1990 ST I ] '
0000 "LL8VE OLO'D 6T90 bT L I 0000 "GOLGT 9T00- 6.9°0 bE [ I
0000 "LITPE TPOO- LPOO €T | ' 0000 "90PPE PELD 0890 €2 | '
0000 '£F9ET LFO'O- $99°0 ZT | ' 0000 "989€Z GLOD- 0OLO ZZ il i
0000 'PLGZZ PLOD £B9D LT i i 0000 "PPEZT 9100 PLLO LT I '
0000 '69ZZZ 6E0'0 00L0 02 [ ! 0000 "ELLZT SLO0- BTLO OF 1 [
0000 ‘BZSLE 8000 LLLD 6l i ' 0000 ‘ELELT 8E00 LPLO 6L 4_ “.
000'0 "£540Z LOO'D 9ELD Bl i I 000°'0 "EPGOZ QLO'D- GSL'O 8L il 1
0000 "LEGEE PZO0O- $GLO LI 1] [ 000°0 £8961 6000~ 0LL0 L1 i [
0000 0806k ODE00- €440 91 _“ | 000°'0 ‘68481 €E0°D- 98L°0 91 _“ “.
0000 "0BLEL GS00- LELD GI l ! 0000 BSBLL 9200 LOBO SL [ i
0000 'BETLL LFD'O- 6020 FL ! [ 0000 €689l G200 L8O Pl ! I
0000 'S529L 0000 5280 £l i i 0000 ¥68SL L1100~ 8280 €I i i
000'0 'EE€ZGL ZZO'O- LvED TI I ! 0000 "E98Yl 8500 6EB0 ZI i i
0000 ‘69L¥L 0Z00- 958°0 LI i ! 0000 FOBEL 8000- 0S80 LI il I
0000 '890€F T900- €280 O i i 0000 GLIZL 9000 £98°0 O il '
0000 'GZELL POO'D- L8280 6 i [ 0000 'ZTOOLL LZO'D- GLEO 6 ' "
0000 ‘SkZ0L LOOD E060 8 i ! 0000 ¥SPOL ZOO0- 8880 8 [ I
0000 9'FZGE GOLO- GLE0 L | ! 0000 OZ.Z6 9000 0060 L I (—
0000 9'LLTE P00 LEGD 9 .r [ 000'0 98508 £P00 E£L60 9 u_ “,
0000 L'G69 PLLO- LYED § | I 0000 8TLE9 0200 SZ60 § I L
0000 90595 6800 IGO0 ¥ i ! 0000 6'TESS LLOD OFG0 F ([ |
0000 £E9ZF ZEZ'0- 9960 € | ' 0000 LPLZF POO0- GSE0 € _ﬁ “
0000 S'B98Z 9EZ0 LBE0 T I [ 000'0 9ESET L90°0- 0460 2 [ [
0000 ESPL [96'0 [86°0 | | ! 000°0 TEPFL 9960 9850 | | E—
URUZOJ AZSTUOXE

‘B4



u0d - 614

0000 '98GRT 9000~ 9rE'0 0§ I ! 000'0 EE6SE BZ0'0- TEED 05| ! ! 0000 'GLIGT LOOD LLT0 0§ !
0000 ‘ELPRT 6000 ISEQ &P ] ! 000°0 "€9/5C 020'0- LPED BF i o000 "leesT SW0'0- ZEZ'0 6 |
0000 "9EEBT 1000 BSED ev ) | 0000 "8{SSE LLOD ESED BF i I 000°0 'S988T L000 LOED BF !
0000 "9v0BZ L9000 €9€°0 Lb ] ! 0000 "GIESE ZTOO- SIED LF| | I 0000 '02L6T 8¥00 BLED Iv I
0000 "Z58LC SEQ'Q- 89€°0 9v L] ! 0000 "85L5E BLOD- LGED 9 I 000°0 'S9SET B90°C- 8ZE0 OF |
0000 Z594T 9000 9LE0 Sv " | Q000 "PTEPE PIOO- SOPQ SP ! 000°0 '00FBE OZ0'Q £PE'D GF I
0000 "EyPIT LOOO- EBEQ PP " | 0000 "ZLOPE OZO0r OZF'O Y| ! 0000 '0ZZRE E£E0°C- PSED b |
0000 "LETLT T0O'0- 0BEQ Ev " | 0000 “LOFPE 9LO'0 FEPOD EF ! 0000 '8Z0BT 6000 &2E0 £F !
0000 "TOOLT 9LO'0- 8EE'Q Z¥ ] ' 0000 TLLPE BOD'O LPPO Z¥ ! 0000 'SLBLE LZOQ 02E0 Zv !
0000 '89L9% €000~ 90P0 Ly n ! 0000 "908EE POO'0- 09P0 LY I 000°0 'BESIE €100 LBED I !
0000 "L2G9% ZL00- £4P0 OF ¥ ! 0000 "ZerEt LOOOF viPO OF | 000°0 P9ELE LEDD- ¥OFO OF !
0000 "LIZ9T SO0 &0 BE 1 ! 0000 “LELEE E£S0'0- BOY'0 6E " 0000 ‘FLLIE GED'D- QEFOQ BE !
0000 "0Z09¢ 9200 SZr0 BE ! | 0000 "€LiZE LZOO S0S0 8€ I 000°0 'SFEST 6WD'0- 9EFD BE !
0000 'SSISC 6000 LEVPOD LE I | 0000 "E€8EZE 1900~ 9190 LE I 0000 'PSS9E EWD0- ZEF0 LE !
0000 "Z8¥Se SO0 BEFPD 9 i ! 0000 "9.6LE 8000 €ESQ 9€ I 000°0 ET¥ZOE w000~ SBFD 9E !
0000 "00ZST LLOO iPP0 SE } ! 0000 T¥SkE BOO0- SPS0 SE I 000°0 LLBSE 0000 wiFD GE |
0000 "LOG¥T SLOOD 9S¥'0 ¥C ! | 0000 '680LE E000 BSS0 #E| | ! 0000 '6955C 0L00 ¥EF0 !
0000 "€09FT €000~ 99¥'0 £C " ' 0000 "€190€ 8800~ ZL5°0 ££ 0000 "LLZST TO00 wEPO EE !
0000 "98TFT ¥PO0D 9iF0 ZC ) ' 0000 "pLLOE £000- 8BGO ZE 0000 'O¥BFT 8I00- 9090 Z€ |
0000 'SSBET GZO0 98¢0 ILE I I 0000 "88S6Z 6F0'0- 0090 LE | 0000 '0SPPZ OLOD LI5S0 LE !
0000 "LI9ET 0Z00 96¥0 OE ! ! 0000 "O¥D6Z E£200 L1970 OF| | I 0000 'wPOPE SO0 9250 O |
0000 '6pTET LEO'D- M50 B2 ! ! 0000 "29¥BZ 9LO'0 BI90 62 ' 0000 'EC9ET €000 950 6T !
0000 "I98EZ TOO0 LE50 8T i ! 0000 "£984T vIO'O- GES0 BT | 000°0 "LBLEE LOOD- BFS0 BT I
0000 "ZS¥EZ PLOD ZFS0 L2 I I 0000 "ZHTIZ 0200 ¥E90 LT| | 000°0 TIELZE 9000 LBS0 LT I
0000 "980EC 9200 9550 92 ' I 0000 "PESOZ ZE0'0- 69970 92 I 0000 'PSECT SC00 2450 9T |
0000 "G8GLT wL0°0- TLGO0 ST ] | 0000 'pZ6ST 6000 0890 ST | 000°0 '65LLE OZ0'0- ZBSD ST |
0000 '60LLT 9100 0850 vT ! | 0000 "ZZTST OPO'D- 269°0 T | 0000 'SWSIE BI00D SBS0 ¥T |
0000 'vO90Z LEQ'0 S09°0 EE ! | 0000 “l6FPT £PO'0 LOL'Q £2 ' 000°0 "BOLOZ THO'D- BO9D ET i
0000 "ELOOT 6LO°0- LZO0 Z2 ¥ | 0000 "OFiET OLO'O- ETL0 T I 0000 '6RLOE WCO'D S290 ZCT i
0000 ‘FLGEL SPO'Q- 8290 LE L] ! 0000 "Z96ZT ZLOQ SEL'Q LT | 000°0 '6SG6L 0E0'Q 9E90 LT I
0000 ‘SZERL OO0~ $59°0 0 ife ' 0000 'GELZE LS00 9Pl QT 000°0 lveEL £50°0- 6¥2°0 O i
0000 ‘rOERL BLOQ- 0L90 BL ! ' 0000 'GEZIC 9Z0'0 9.0 &1 ' 000°0 '0LERE 900°0- #2990 6L i
0000 "SS9.L LLOO- S29°0 8L I ! 0000 "0ZPOZ LZ00- TLLO 81 I 0000 'tF9ll GOO0 Li90 8L I
0000 "LI69L 6Z0°0- 00L'O LI I ! 0000 "LESEL ZTO0 SBLO LM | I 0000 'TEE9L wLO0 €690 Ll I
0000 69291 SLO0- 9LLD 9L ] ! 0000 "TesEl L0000 ¥ELO 91 ! 0000 "LT29L ¥EO0- 8OLO 9L !
0000 '6255L 9000 0EL0 G " ' 0000 "Zrall 6200 LIBO SI ! 0000 “LiPGL 0900 STLO St i
0000 "eSivl ETO0- PRLO PL ] ' 000'0 "€5991 ZOO0'0 6L8°0 I | | I 000°0 ‘Le9FlL T0O0- ZELD vl i
0000 '6S6EL FLOO 6SL0 £l I ' 0000 "¥rasSk vF0'0- OEB0 €1 ! 0000 ‘viBEL LAOQ- BRLO EL !
0000 'eZLEL 0800 ZLLO ZL L1 I 0000 "609¥L 0PO0- ¥PEBOD CI | 0000 'EE0EL 9LO0C- 0L EL I
0000 "HICEL 8000 92L0 LI ife ! 0000 "OvSEl €900 958°0 LI | 0000 ErLZE O0L'O- 6BLO L) !
0000 ‘€8ELL €000 v080 OL ife ! 0000 "OFFZL £E0'0- 69870 01 | | 0000 LOZEE 6900 080 Ok |
0000 "vSPOL Z00°0- €280 B | | 0000 "S0ELL GLO'0- 0BBO0 6 ! 0000 0€E0L 1900 ZI180 B !
0000 L08¥5 6Z00- EFE0 8 I I 0000 "Srl0lL Z200 0680 2 I 0000 vIrZ6 BI00 0Z80 B !
0000 6'6SF8 600 €980 L n I 0000 E'lS68 LE00 B6ED L | 0000 L'9€Z8 LLOD SEBD L |
0000 E'06EL 8000 £880 9 g ! 0000 E'eriL SPOD 9080 9 I 0000 VZEEL LIOD- ¥EEO 9 I
0000 S'€l79 900 6680 S L I 0000 £7259 Zr00 WIED § | 0000 20019 T600 wiB0 G |
0000 L'9LLS SLO0- SLE0 ¥ ] | 0000 S'€ics 8500 #2680 ¥ | I 0000 2'85%6F SIL0 T8O v |
0000 S9lL6E LHO0 SE60 £ I I 0000 Z'686E SLL'0 SEBOD £ I 0000 £96.E GOL'0 £68°0 € |
0000 T'599C LT00 9560 € I I 0000 S'€69C 09E'0 S¥E0 T i I 0000 L9092 8LL0 LMD E i
0000 €29EL 9/6°0 9460 | | I 0000 OZT9EL 9560 9960 L | d | | 000°0 T'LSEL TOE0 TSED L I
qouid Es-D Ovd oW UHIB[RLICT [Bied  UCHBBLICOOINY Goid |sD Ovd OV UCHERLOT BlUEL  USIERLCIHNY qoid RS0 Ovd  Ov uonERUO] BIUEd  UORRRLOOOINY

ZIMWOPURS

ey

wopey




Sobczak, W., Zbyrowski, R., Borkowski, B. (2018). Spatial integration of vegetable wholesale markets in Poland on the selected
example. Acta Sci. Pol. Oeconomia 17 (4) 2018, 151-158, DOI: 10.22630/ASPE.2018.17.4.62

markets with an insignificant exchange of goods. The
estimated parameters of the sVAR model indicated
the existence of carrot prices integration between
all wholesale markets specified in the econometric
model (Table 2). Most of the parameters of the sSVAR
model were statistically significant indicating that
price changes in individual wholesale markets may
not be independent (although this issue in VAR mod-
els cannot be considered on the basis of the t-Student
test alone). Results of the estimation of parameters
of the sVAR model showed that the price changes in
the examined wholesale markets have positive cor-
relation (for all statistically significant parameters).
The exception was the dependency between carrot
prices in Sandomierz and Poznan. It was observed
that changes in carrot prices on a one of these mar-
kets are most sensitive to time delayed price changes

Table 2. The parameters sVAR model estimates

occurring on the same market (Table 2). On the other
hand, carrot price changes recorded on spatially re-
mote wholesale markets show a significantly lower
impact on the level of carrot prices on a particular
wholesale market. The results of the estimated sVAR
model suggest that the volatility of carrot prices on
the examined wholesale markets may be subject to
spatial dependencies (price transmission) and au-
toregressive dependencies (the impact of historical
prices on a particular wholesale market on its current
value). As mentioned previously, the t-Student statis-
tic is not a reliable test for statistical significance of
parameter estimates in VAR and sVAR models. Thus,
further testing using the Granger causality test was
conducted.

Application of Granger causality test allowed us
for characterising the dependencies in carrot price

Breakdown Bronisze Poznan Kalisz Radom Sandomierz
0.963058 0.000901 0.077695 0.088304 0.018879
Bronisze (-1) (0.00819) (0.00777) (0.,01720) (0.01645) (0.01087)
[117.604] [0.11598] [4.5161] [5.3687] [1.7370]
0.010626 0.954720 0.061378 0.082486 0.028025
Poznan (-1) (0.00781) (0.00701) (0.01640) (0.01485) (0.01037)
[1.36072] [136.200] [3.74183] [5.55557] [2.70182]
0.021183 0.021860 0.819543 0.036165 0.014687
Kalisz (-1) (0.00757) (0.00734) (0.01590) (0.01554) (0.01004)
[2.79896] [2.97990] [51.5425] [2.32748] [1.46270]
0.008179 0.025491 0.043700 0.807311 —0.005437
Radom (-1) (0.00770) (0.00746) (0.01617) (0.01580) (0.01021)
[1.06271] [3.41757] [2.70251] [51.0999] [-0.53243]
—0.011941 0.000000 —0.009901 0.000000 0.931445
Sandomierz (-1) (0.00635) - (0.01333) - (0.00850)
[-1.87905] - [-0.74263] - [109.607]
R 0.972 0.976 0917 0.909 0.955

Small approximation errors are displayed on grey background; standard deviation of results of t-Student statistics’ are given in

square brackets.

Source: Calculations and author’s elaboration using the EViews program.
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Table 3. Granger causality test results for carrot

Wholesale market Bronisze Poznan Kalisz Radom Sandomierz
— X — — —
Bronisze (0.1049) (6.E-08) (1.E-17) (0.0002)
— X — — X
(0.1976) (9.E-07) (0.0009) (0.8528)
X - X — —
Poznah (0.1976) (0.1445) (0.0184) (0.021)
X - — X X
(0.1049) (4.E-05) (0.0028) (0.955)
«— — — — —
Kalisz (9.E-07) (4.E-05) (2.E-08) (5.E-06)
— X — — X
(6.E-08) (0.1445) (0.0002) (0.5105)
— — — — —
Radom (0.0009) (0.0028) (0.0002) (0.0003)
— — — — X
(1.E-17) (0.0184) (2.E-08) (0.7109)
X “— — — —
Sandomierz (0.8528) (0.955) (0.5005) (0.7109)
— X X X -
(0.0002) (0.955) (0.5105) (0.7109)

p-value for the relevant test statistic, indicating acceptance or rejection of the null hypothesis for the Granger causality test are given
in brackets; X means no causality in the Granger sense; «—, — show directions of causality in the Granger sense.

Source: Calculations and author’s elaboration using the EViews program.

formation. Results of the Granger causality tests for
carrot prices (Table 3) show the interaction of prices
in most of the examined wholesale markets. Only in
cases of the Warsaw Agricultural-Food Wholesale
Market and Wielkopolska Agro-Horticultural Guild
S.A. in Poznan, there was no dependency between
carrot prices on these markets in 2011-2016.

CONCLUSIONS

The research based on dynamic econometric methods
has shown that there are dependencies in the studied
wholesale markets for carrot prices. This indicates the
existence of price transmission between the analysed
markets, thus suggesting that the analysed wholesale
carrot markets were spatially integrated. This re-

acta_oeconomia.sggw.pl

search indicates that the largest Warsaw Agro-Food
Wholesale Market S.A. in Bronisze influences the
formation of carrot prices on all wholesale markets
examined, with the exception of the Poznah market
(Table 3). At the same time, it was stated that San-
domierz Horticultura Wholesale Market S.A. has the
lowest degree of integration with other mentioned
wholesale markets. In most cases it is only a “recipi-
ent” of carrot price information from other wholesales
markets. Moreover, the results of the sVAR model
estimation indicate that the changes in carrot prices
on a particular market are stronger influenced by the
price changes from the same market (autoregressive
effect). It also means that the carrot price information
coming from other wholesale markets (price trans-
mission effect) has a much weaker effect.
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INTEGRACJA PRZESTRZENNA RYNKOW HURTOWYCH WARZYW W POLSCE

NA WYBRANYM PRZYKLADZIE

STRESZCZENIE

W artykule podjeto probe weryfikacji zjawiska wystgpowania transmisji cen migdzy rynkami hurtowymi
w Polsce na rynku marchwi. Okreslenie poziomu przestrzennej integracji rynkéw wskaze ich efektywnosc,
a tym samym moze utatwi¢ producentom podejmowanie decyzji o tym, gdzie sprzedawaé swoje produkty.
Dane empiryczne obejmuja dzienne notowania cen marchwi na rynkach hurtowych owocéw i warzyw w Bro-
niszach, Kaliszu, Poznaniu, Radomiu i Sandomierzu. Zakres czasowy badan obejmowat lata 2011-2016. Do
analizy wykorzystano metody ekonometrii dynamicznej (model sVAR) oraz przeprowadzono testy przyczy-
nowosci Grangera. Badania przeprowadzone z wykorzystaniem dynamicznych metod ekonometrycznych
wykazaly, ze pomimo wystapienia istotnych réznic w poziomie cen marchwi na badanych rynkach zaob-
serwowano ich wzajemne oddzialywanie. Ponadto wyniki oceny modelu sVAR wskazuja, Ze na zmiany cen
marchwi na danym rynku silniej wptywaja zmiany cen z tego samego rynku (efekt autoregresyjny). Oznacza
to rowniez, ze informacje o cenie marchwi pochodzace z innych rynkow hurtowych (efekt transmisji ceny)

maja znacznie stabszy efekt.

Stowa kluczowe: transmisja cen, model sVAR, test przyczynowosci Grangera, rynki hurtowe, ceny

warzyw
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