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Spatial price dynamics in the EU F&V sector:
the cases of tomato and cauliflower

Santeramo F.&and Cioffi A.1

! Department of Agricultural Economics and Policyitgrsity of Napoli “Federico 117, Portici, Italy

Al_Jstraqt — The paper explores the characteristics. of about the sensitiveness to price variability. Ireeent
spatial price dynamics for fresh vegetables. The afysis ~ Council Regulation [9]«the production of fruit and
is carried out on selected EU prices for tomatoesna vegetables (has been defined) unpredictable [...] and

cauliflowers collected on some of the main produdain surplus on the market, even if (they are) not teeay
and consumption markets. It is based on the estimian can significantly distur’b the market »

of an time-varying threshold autoregressive econontéc As a first result, the production variability of

specification that is shown capable to underline th fresh ff ice d ics leadi
asymmetries in inter-Countries price transmission. hie resh F&V sector affects price dynamics leading to

model shows that that horizontal price transmission ~Market instability (i.e. EU F&V sector is often
among net producer and net consumer markets is affected by market crisis, due to factors such peod

asymmetric and how such characteristic differs for perishability and production and consumption
markets closer to production areas or to consumptio  sensitiveness to climate variations [8]) and ladk o
locations. This paper allowed to assess the average sustainability. The F&V CMO reform has introduced
elapsing time for shocks to be transmitted among new instruments to stabilize the markets [9] airaed
spatially separated ma_rkets, and, |n.part|cular, .|tshows transferring price risk to other agents: the efficaf
the speed of transmission of price raises and pridalls. these instruments depends on the spatial dimeision
the crises. In this context the measurement of etark
integration, price shocks transmission and spatial
dynamics (i.e. regional specialization in productio
.  INTRODUCTION trade flows, etc.) assume relevant importance eithe
for crisis management and prevention and for

_ The European Union (EU) is either the largesfmplementation of policies to increase the sector
importer and one of the most important produceéhé  gystainability.

World of fresh fruits and vegetables (F&V). The Despite the serious policy implications and
sector is dominated by elevate regional speciaiat relevance of assessing market integration andapati
such that most of the production is concentrated in price dynamics in F&V sector, the topic remains
few countries (ltaly, Spain, France). Furthermore gnder-investigated in a few articles about U.S. F&V
major part (almost 60%) of fresh F&V trade of thesector ([11], [14] and [16]) and, to the best off ou
European Union is intra-regional and imports fromgnowledge, literature lacks of studies of price
third countries are rather limited, especially forransmission in the EU F&V sector. Therefore, our
vegetables, due to the high transportation costs ghper aims to assess the spatial price dynamics of
long-distance trade. Germany and United Kingdom arigpatially separated markets. The interests willtdoe
the largest importer of (F&V). Belgium and evaluate how price shocks are transmitted among EU
Netherlands play an important role in the intra Elhroduction and consumption Regions linked by trade.
trade: their domestic markets are of relatively lkmapjore precisely we aim to explore the phenomenon of
size and most of the imports are re-exported terothprice transmission paying attention to productst tha
EU members and outside the EU. differ for their degree of perishability.

The main peculiarities of F&V supply rely on The analysis is carried out using a threshold
their seasonality, perishability and sensitiveness aytoregressive (TAR) specification. TAR models
climate conditions. Given the importance of the F&Vgjjow testing for the presence of different regimes

sector, the European Commission is really concerngghich occur if two conditions are satisfied: either

Keywords— price transmission, TVECM, vegetables
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sufficient number of observations are attributed tgroductions: Spain, Hungary and Austria produce
each regime and the estimated coefficients of th@ore than 500.000 tones.

model parameters differ in the two regimes. Althoug

the adoption of threshold models is not new in the

literature of market integration, and price trarssiun  Table 1 - Main EU F&V producers (1000 tones)

[12] empirical studies dealt mainly with few categs Annual average production
of products (in particular cereals and meat) wfole 2000-2002 2005-2007 Share 2005-2007
many agricultural goods, especially for fruits and
vegetables, the topic remains under investigated. Italy 32523 32653 25 3%
The analysis is concerned with tomatoes a@gain 28179 28515 2204
cauliflowers, two of the main important products iRance 19638 16366 12.7%
EU F&V sector. In both cases we estimated the priggece 8.325 7472 1.9%
transmission among markets of net producer and Bgkng 7391 7383 1.9%
importer EU Countries using an asymmetric threshol@mania 6076 5978 1.5%
model. Germany 8334 5746 15%
The organization of the paper is the followinguetherlands 4260 4735 1.2%
in section 2 we outline shortly the features of El® uynited kingdom 3008 3177 0.8%
(F&V) sector with particular focus on the twogeigium 2216 2396 0.6%

vegetables on which the study is focused; the

methodology and data are presented in section iBs whSource:our calculations from EUROSTAT data.

results are set out and discussed in section 4;

conclusions and indications for further research ar Italy and Spain are the largest EU fresh
developed in the last section. tomatoes producer. Spanish fresh tomatoes aredtrade
to Northern Europe, mainly towards France, United
Kingdom, Germany and Netherlands. Furthermore,
imports from Spain represent a large share ofated t
imports of Netherlands, United Kingdom, Italy,
France, Germany and Belgium. In other terms, Spain
play a dominant role in the fresh tomato intra-Eadle

and might be certainly classified as a net prodaoer
exporter. Almeria and Murcia are, respectively, the
first and the second export provinces: the former
concentrates its exports during winter, the lagtesws

a more stable and wider export season [6].

French production (700.000 tones per year) is
rather small compared to volume of imports. Most of
the production is mainly concentrated in the Sauthe
area. In the Northern France, a large part of priol
is realized around the city of Chateau-Renard.Ikina
the production in Belgium and United Kingdom is
around 150.000 tones and the internal demand is
satisfied by imports from Netherlands, Spain aatylt

EU cauliflower production is concentrated in
six Countries (decreasingly ordered for volume of
production: Italy, Spain, France, Poland, Germany a
United Kingdom) that account for more than 90% of
the total EU production. The main production areas
Spain are Murcia, Navarra, Valencia and La Roja,

II. THE EU F&V SECTOR

EU is one of the biggest global producer of
F&V. Despite the recent declining trend, its
production accounts for more than the 8 percent of
world production (more precisely, it supplies
respectively 12% and 7% fruits and vegetables of
the world).

Grapes are the largest fruit, but most of the
production is used for making wine. Italy (30%),
France (25%) and Spain (22%) are the main
producers, followed by Germany, Portugal and
Greece. Tomatoes is the second largest product
(almost 30% of the total EU vegetables
production). The largest supplier, Italy (38%), is
interested by a production around 6.6 million tones
Spain is the second largest producer, accounting fo
more than 20% of the total production.

Apples is the third most important F&V
product (40% of total fruit supply), with a
production around 12 million tones largely due to
Italy (18%), France (17%), Poland (16%) and
Germany (11%). Other Countries have minor
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where 85% of the total Spanish production takeglac where4aX; is the first difference of the independent
In United Kingdom the production takes place ineare variable &, = ptA — ptB), o is the regime-specific
such as the Southern England as well the county @fean, ¢ is an i.i.d.~ N(oﬁz) error term, [0, 0]
Lincolnshire. represent the “inactivity band”, here assumed to be
symmetric. The above specification has two types of
symmetry: symmetry in the transaction costs bamt an
Annual production symmetric behavior in the outer regimes, that s th

Table 2 — Vegetablésnost produced in EU (1000 tones)

2001 2003 2005 regimes above and below the threshold share the sam
mean and autoregressive coefficiept@anda are the
Tomatoes 16204 15780 15579 speed-of-adjustment parameters and are expected to
Carrots 5079 5088 5057 satisfy the following condition: -2 g+ o < 0.
Cabbages 5434 4635 4940 The model assumes that arbitrage drives the prices
Onions 4795 4559 4906 toward the edge of the inactivity band, where tiaPL
Lettuce 3275 3224 3804 is satisfied with equality. The outer regimes fallan
Cauliflower 2114 2190 2105 AR(1) process with meana and an expected
adjustment equal tax + pX.;, thus the farer the
?Includes both vegetables for direct consumptiahfan processing. deviation from the band the stronger the adjustment

Source:our calculations from EUROSTAT data. ; .
The model also assumes that the inner regimesafollo

Germany is the main Italian import partner,a_‘ random walk process, that is, the prices are not
while Spanish exports are mainly sold to UnitediNked each other. _ _ _
Kingdom (40%), Germany (15%), France (13%) and The s_econd m_o_de_l presented in [3] is a symmetric
Netherlands (13%). The main destinations of French{e€ regimes equilibrium EQ-TAR:
exported cauliflower are Germany (40%), United

Kingdom (14%) and Netherlands (15%). Finally, the Pout Xe—1 + &
main foreigner partner for UK is Ireland, which (2) AXp =) pnXeaté
absorbs more than half of its total exports, fokoWoy PoutXe-1 + &
Netherlands.
if —-0<X,_,<8
. METHODOLOGY X1 < -6

In this section we present the non-linear
econometric specification that we adopted to catry
the analysis on the EU F&V markets integration.

We follow the seminal paper of Balke and
Fomby [3], who derived two interesting specific eas
of threshold models from a general framework. Th
first model is a symmetric three-regimes TAR calle

where the inner regime follows an AR(1) process
and is expected that the parameigr 0 andpin > pout,

that is large deviations should be corrected fatbten
smaller ones. The essential difference between BAND
and EQ-TAR relies on the convergence of deviations
utside the band respectively towards the edge and
owards the equilibrium point. From this point of

BAND-TAR: view, EQ-TAR is more restrictive and not consistent

a + Pout Xe—1 + & with the theory of the “inactivity band”, but more

(1) AXy= ¢ linked to the Marshallian formulation of the Law of

a + poutXe-1 + & One Price.

Balke and Fomby [3] showed that, despite a local

Xe—1 >0 random walk is possible inside the band, the potes

if —0<X,_1<86 globally stationary.

X1 <6 One of the main advantages of these two

formulations is that they assume a very simplg-firs
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order autoregressive process which allow to esimaand EQ-TAR is the symmetry of price transmission.
the average time that the series takes to retigidén Meyer and Cramon-Tabaudel [12] surveyed the
the band after a deviation. The paramdigrcalled literature on asymmetric price transmission ideim
half-life, is the time that an exogenous shock needs some of the possible causes of asymmetry: market
return to half of its initial value and is computbyg power and adjustment costs [19], non-equivalence of

solving the equatiomHh:%wherem is the shock demand and supply shocks [4], distorted price

that occurs at timeand is halved aftdn periods (that reporting process [2], asymmetric information [1].

is at timet+h). In the case of an AR(1) process the dBased on these major conso||d(|eratr|10ns, blth
derivation ofh is straightforward from the following seemed appropriate to estimate a model where bot
equation: assumptions (fixed transaction costs and symmetric

In (0.5) transmission) were removed. The last specification
= it o) adopted in the present study is an Asymmetric
n(1+p) Equilibrium trend-TAR (a-EQ-t-TAR). In particular,

llowing Van Campenhout [18], we allowed the
odel adopted in his paper to take into account
possible asymmetric price transmission.

In specification (4) we relaxes the assumptions
of symmetric speed of adjustments (i.e. we alfpw
pn) and the fixity of the “band of inactivity” (thas
the width@ of the band is indexed over timhevith 6, #

dn_ thi ificati th qgwith k constant More precisely, the specification
I(?onvg[gedncets;:ee n i IS sp?u_lca |or|1 ted MO llows for different autoregressive terms in the
inearity due to transaction costs is neglected thed .« v v 20d “below” regimes. Furthermore, the

process is assumed to adjust continuously to tive pr “inner” regime is not constrained to have a fixeidtw

gap level %..). %/vhile could be characterized by a decreasing (or
n

This last specnjcatlon Ignores a Iarg_e part creasing, since no restrictions are imposedytren
the phenomenon of price transmission and it haa bee

usg—:‘d as a benchmark_ to estimate the speed of 0 X1 +BAX{ +e&
adjustment and the half-life. Conversely, both BAND 4) AX, =
TAR and EQ-TAR take into account the potential non- t
linearity and give an estimate of transaction gosts
identified by the width of the inner regimee( when X, . >0
—60 < X,_, < 0). Unfortunately, they still rely on L e
; . 7 . if —0;<X;_1<86;
strong assumptions: they impose fixity over time of X, . < —@
transaction costs and symmetry of price transmissio _ 6r-8) " t
Many reasons tend to weak the hypothesis o¥here: 8 = 6o + —— =t t=1,..,n
fixed transaction costs when the analysis is cotedlic Adopting specification (4) we have been able
over a sufficiently long period of time: changes into capture heterogeneous behaviors of different
transportation ways and technologies, change atetra markets, that is we have estimated different speéds
policies, improvement in storage techniques, ele T adjustment for deviations that exceed the higher or
hypothesis of fixed transaction costs becomes evdower hedge of the inactivity band: in particultre
weaker when applied to perishable goods, as F&V, faoefficientsp are directly interpretable as speed-of-
which transportation costs account for a large part adjustments. Our resultsare not affected by the
their market price introduction of a constant term in the outer regime
A second strong assumption of BAND-TAR that is if we switch to an asymmetric-BAND-trend-
TAR specification. Moreover, the interpretation of

. 0
A simpler way to assess the speed ofn
adjustment from deviations is to adopt a linear BR(
process as the following:
() AXy = pXeq + &

wheree, is i.i.d.~ N(0g%) andp is expected to
be between zero and minus one and is call

&t
PiiXi—1 + B AXiq + &

! For instance, Goodwin et. al. [10] showed thatrismpment in storage 2 Results using an asymmetric-trend-BAND-TAR hagerbomitted in the
techniques could reinforce market integration. present analysis.
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coefficients in the latter model is more complened conditions, least squares estimates are considtent.
to the regime-specific meanterms, and the
computation of half-life might be cumbersome.
Finally, the asymmetric-BAND-trend-TAR relies on a
larger number of parameters, that would result in
loss of estimation efficiency. For all the mentidne
reasons we preferred to adopt the specification (4)

In order to test if the asymmetric model is
more appropriate than a symmetric one, we estimat%d
an asymmetric-EQ-TARand performed a likelihood

particular, if in each regime; /n 5 ¢ hold<, and
estimated coefficients respect the OLS conditiars f
consistency the ordinary least squares estimates are
Bonsistent. From an applied perspective, consigtenc
of OLS greatly simplify the modeling and estimation
process of TAR models.

The coefficientgp, andp,, of specification (4) have
clear economic interpretation beipgoxies of the

io test bet th i q ric E orces of adjustment after that deviations from
ratio test between the symmetric and asymmetric quilibrium exceed the edge of inactivity band. The

TAR. Under the null hypothesis, the former model i%ower the coefficients, in absolute value, the lotte

nested n the Iat'Fer. If the nuII. Is rejected, thfaadjustment and the higher the prinertia in the outer
symmetric model is not nested in the asymmetrig

. . . . egime. Conversely, high coefficients mean thatepri
model; vice-versa if we fail to reject the null, the g Y, N P

. . . ) ?eviations are strongly, and fast, corrected tow#nd
symmetric model is nested in the asymmetric model. In (0.5)

In this case, the coefficients of the outer regimes €quilibrium. In fact, the half-life (h = "-==5 )

symmetric and we will gain efficiency estimatingth  contains the coefficient at the denominator, thus the
with a symmetric EQ-TAR. higher the coefficient (in absolute value) the lowe

The likelihood ratio (LR) test statistic is half-life. When/P exceeds the band edge, $ayalls
LR = 2(L(®) — L(ﬁ)), where @ and Q represent, in the lower regime, there are only two ways in afhi
respectively, the restricted and unrestricted marim the deviations could return inside the band: 1) the
likelihood estimates of the model. In general theérice that deviated ) moves in the opposite
parameters in the restricted model are constraiged direction; 2) the other price?)) follows the price that
(non linear) restrictions. The most important feetu deviated. The former way does not imply a price
of the LR statistics is that it is asymptoticallytransmission, the latter does and the faster thetioa
distributed as a*(r) hence the p-value are easy to be&f the other price, the faster the deviation return
compared with tabulated values. inside the band.

In all TAR specifications we adopted the
thresholds were found through a grid search based o
the values of SSRwhile coefficients are estimated by V. DATAAND RESULTS

least squares. Tsay [17] showed that, under ragular The analysis has been carried out using

weekly prices of cauliflowers and tomatoes covering
Obstfeld and Taylor [13] estimated a BAND-TAR sfieation not the period from 1996 to 2006. The markets were

imposing any restriction in the inner regime. Thested the difference prices have been collected are located in diffeEant
betweenpin and pou. If the coefficients are not different the model

collapse to a linear AR model. countries. In particular, markets in tomatoes seate
The model is between the asymmetric-trend-EQ-TARnd the the followings: Almeria (Spain); Chateau-Renard

symmetric-EQ-TAR. More precisely, the specificatie the following: . . :
01X, + f AX, - + £, X, >0 (France); Den Bosch (Netherlands); Dublin (Ireland)

w

A, =] & if —6<X,_,<6 London (United Kingdom). As far as cauliflowers are
s dplngt_1+ﬁ AX;_lb+sth —— d"_Xftfld<—6 concerned, five markets have been considered: Den
E,ito'rsf'l;rtﬁe'?‘éefai'é?;Ymmetr'c' ut the “inagaand™ s fixed. Bosch (Netherlands); Dublin (Ireland); La Roja

® The algorithm adopted to estimate is the followite:fix the minimum  (Spain); London (United Kingdom); Sint Kateljine
percentage of observations that outer regimes rmet regime needs to  \Waiver (Belgium).
contain {rimming procedurg let consider a threshold as a line : P P
connecting threshold from observation 1 ton (wheren is the sample In appendlx, we report descrlptlve statistics

size); for eachi+1 observation, let replace the threshold with the
(61=6¢)

following formula: 6, = 6, + —rt, witht=1, ..., nifand only 7 n;, nandg are, respectively, the number of observationggimej, the
if SSR decreases froitoi+1; when SSR is minimized for specific @f sample size and a positive fraction such Bfat ¢; = 1
andé,, let estimate the coefficients of the outer regime 8 That is the eigenvalues of X tend to zero (or (XX)™ tend to infinity).
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and correlations of the time series grouped blower regime are lower than 1% in all but one case,
products. As regard tomatoes, we observe the loweste transmission between Almeria and Chateau-
price mean and standard deviation for Almeria markeRenard, for which the percentage is slightly larger
which is one of the main production center in Spain(3.27%). These results might be largely explaingd b
followed by the price of Chateau Renard, one of théhe unidirectional trade between Almeria and thept
largest production market in France. As far asnarkets with the first playing the role of prodocti
cauliflowers are concerned, the two lowest pricenarket and the latter of consumption markets. Kinal
means are observed, respectively, for La Roja artte estimated half-lives in the first regime rarfigen
London. In our analysis these four markets ar@.07 to 3.09, that is deviations from the equilibmi
considered as net exporters and price transmigsionare corrected in less than 2 or 3 weeks. Not
computed among them and the other Europeasurprisingly the estimated “inactivity band” is dar,
locations. certainly due to the considerable distance between

Among tomatoes markets the correlation ofAlmeria and the other locations. In all cases,ldard
Almeria price and the others is the lowest. Themmaishrinks over time, that is the transportation costs
reason that might lead to such situation is thgelar decreases more and more.
distance of Almeria from the other markets whichaa As far as price transmission between Chateau-
consequence, implies larger transaction costs &i.e.Renard (France) and the other markets is concemed,
wide ‘“inactivity band”). A different situation is remarkable difference consists in a less evident
detected for Chateau Renard: the correlations assymmetry’, although, as mentioned for Almeria, the
almost 0.7 with respect all but Almeria price fdnish  adjustments seems to be weaker in the first regime
we observe a value of 0.59 (a possible explanaitfon than in the third4 < py). The deviations are unevenly
such low correlation is that these markets, botdistributed among the regimes. In particular, price
production and export centers, are scarcely intedja deviations in the first regime account for a laspare
As regard cauliflower, La Roja and London have thén the cases of price transmission with Dublin
highest correlation among themselves and with wspe(lreland) and London (United Kingdom), for which
Dublin, while the coefficients related to Den Boschthe percentage is, respectively, 50% and 43%. lIn al
and Sint Katelijine Waiver are very low (respectyye three cases the observations in the third reginceiroc
0.21 and 0.25 for La Roja, 0.36 and 0.30 for Londonwith the lowest frequency (ranging from 6 to 25%).
In line with these findings, the analysis condudigd The average time required for deviations to retato
TAR models show that for Den Bosch and Sinthe “inactivity band” is lower than one week for
Katelijine Waiver we estimated the widest bands andeviations in the third regime (price falls) andrfr
the highest half-lives, that is they are the leasd.8 to 1.8 for deviations in the first regime (jeric
integrated with La Roja and London. spikes). The estimated “inactivity band” is tiny atl

The estimation results of the TAR model forbut one case, the price transmission between Qhatea
tomatoes markets are collected in table 3. In géner Renard and Dublin. Moreover, the transaction costs
we show that price transmission is asymmetric &rd t increase over time.
adjustments are faster in the third regime ratien in
the first regime.

Price transmission between Almeria (Spain)
and the other markets is generally asymmetric
particular, the adjustments are weaker in the first
regime than in the thirgp( < py) while the deviations
from equilibrium are far more frequent in regimg.é.
price spikes): the share of prices deviations tavtae

® In all but one case, the price transmission batwi2eblin and  ° In none of the cases under analysis LR testsejeeted at 5%
Almeria, the likelihood ratio tests reject the nhifpothesis at significance level, but for London and Sint Kaielj Waiver
5% significance level. the test is rejected at 10% level.
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Table 3 Price transmission in tomatoes markets

Cht - Alm Dub - AIm Lon - Alm SKW - AlIm Dub - Cht &n - Cht SKW - Cht

B -.55 -.01 -.039 -.14" -.042 -.118 -.054
(.065) (.063) (.064) (.062) (.065) (.062) (.591)
-.284™ -.206™ -.201™ -279™ -475™ -.307" -.545™
P (.48) (.035) (.032) (.035) (.073) (.048) (.060)
679" -.25F - -.968 ™ -.623™ -582™ -527"
P (.19) (.316) (:332) (.123) (.233) (.109)
% obs. (regime I) 36.45 32.24 28.97 30.84 50.47 992 28.04
% obs. (regime Il 3.27 <1 - <1 25.23 6.07 m.5
Half-life regime |
(weeks) 2.07 2.99 3.09 2.11 1.08 1.88 0.87
Half-life regime Il
(weeks) 0.61 - - - 71 .79 .92
T 27.34 39.38 62.8 31.28 43.62 8.28 8.93
(% w.r.tP4) (32.3%) (42.6%) (58%) (34.5%) (51.5%) (9.0%) (8.2%)
A6 (90(;_097) -39.3% 21.1% -6.2% -40.4 % 6.4 % 344.6 % -39.2
N. obs. 207 207 207 207 207 207 207

2The results rely on very few observations.
the mainly unidirectional trade among La Roja dmal t
In table 4 we collect the estimation results ofother markets with the first playing the role of
the TAR model for cauliflower markets. In generalproduction market and the latter the consumption
we show that price transmission is asymmetric &ed t markets. The estimated half-lives in the first negi
adjustments are faster in the third regime rath@nin  cover the range from 2.25 to 5.01, that is devtio
the first regime. from the equilibrium are corrected in 5 weeks astno
Price transmission between La Roja (SpainYransaction costs are mild and decreasing over. time
and the other markets is clearly asymmétridn  The only exception is found for Sint Katelijine
particular, the adjustments, when they occur, argvaiver: the “band” is prohibitive (larger than 1PO!
stronger in the third regime than in the first€ pu).  which is a clear evidence of lack of market int¢igra
Moreover, the share of prices deviations toward theetween this market and La Roja.
lower regime are rare: lower than 1% in all but one As far as price transmission between London
case, the transmission between London and La RojaJnited Kingdom) and the other markets is concerned
for which the percentage is 2.78. Similarly to thewe do observe an evident asymm&trand, similarly
explanation we provided for price transmission agnonto the above mentioned case (La Roja), the
tomatoes markets, these results might be expldiged adjustments are weaker in the first regime thathén
third (o, <pn). The only exception we found is related
11 The estimates of the asymmetric and symmetric fmodith ~ t0 transmission between London and Sint Katelijine
fixed band used to compute the LR test for La Regasibly  \Waiver prices were no observations pertain to tirel t
differ from those obtained from specification (4#). particular regime, that is the coefficiem. cannot be estimated.

the formers attribute almost the same share ofatiews to Al h f ob fi fall in the firstineer
regime | and lll. In this framework the resultsld® test which arge share or observauons tall in the nirstineg.

fail to reject the null hypothesis is not surprgsibut its
interpretation might have poor value for inferenoe the 2 The p-values of LR tests conducted on prices safeDublin
asymmetry we observe with specification (4). Inaher cases and Sint Katelijine Waiver are, respectively, 0.081d 0.051.
for regime Il the coefficienp cannot be estimated due to the As regard Den Bosch, thé(1) value is 2.02 (p-value:0.15) but
lack of a sufficient number of observations: thenametry the largely uneven distribution of observationswesn the
relies on the uneven distribution of deviationsrirequilibrium. regimes | and Ill suggest an asymmetric adjustmpeotess.
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the percentage are, respectively, 36%, 46% and 67&tan one week for deviations in the third regimecgo

for Den Bosch, Dublin and Sint Katelijine Waiven. | falls) and from 1.8 to 6.48 for deviations in thestf

all the three cases the observations in the tieigdnme regime (price spikes). The “inactivity band” is wid
occur with the much lower frequency (ranging fromand increasing over time, suggesting a loosening
less than 1% to 5.9%). The average time required fintegration of London with the other European
deviations to return into the “inactivity band”lmver  markets.

Table 4 Price transmission in cauliflower markets

Den - Lar Dub - Lar Lon - Lar SKW - Lar Den-Lon Dub-Lon SKW - Lon
-.109 -.107" -.013 -.046 -.186™ -.094" -.027
B (.064) (.053) (.046) (.046) (.063) (.052) (.046)
-137" -.201™ -.264™ -.129™ -.146™ -.319™ -.101™
i (.034) (.027) (.033) (.021) (.036) (.046) (.020)
-2.833™ - -611" - S784 ™ -.803™ -4.356™
P (1.231) (.244) (.418) (.145) (1.364)
% obs. regime | 47.78 32.45 41.88 21.58 36.05 46.61 67.31
% obs. regime lll <1 - 2.78 - <1 5.90 <1
Half-life regime | 4.71 3.07 2.25 5.01 4.36 1.81 6.48
(weeks)
Half-life regime Ill 1,142 ) 73 ) 0.45 12 057
(weeks) ’ ' ’ ' '
T 9.75 15.25 7.5 109.4 35.84 15.17 37.41
(% w.r.tP4) (14.9%) (32.4%) (18.4%) (109.5%) (54.9%) (32.2%) (37.4%)
AD: (90;_097) -78.2% -36.9 % -55.3 % -5.13% 94.7 % 116.7 % 4%4.
N. obs. 231 337 467 467 231 337 467

&The results rely on very few observations.
less than 1% to 5.9%). The average time required fo
As far as price transmission between Londomjeviations to return into the “inactivity band” liswver
(United Kingdom) and the other markets is concernethan one week for deviations in the third regimecgp
we do observe an evident asymmétrand, similarly  falls) and from 1.8 to 6.48 for deviations in thestf
to the above mentioned case (La Roja), theegime (price spikes). The “inactivity band” is wid
adjustments are weaker in the first regime thathén and increasing over time, suggesting a loosening
third (o1 < pu). The only exception we found is relatedintegration of London with the other European
to transmission between London and Sint Katelijingnarkets.
Waiver prices were no observations pertain to hirel t
regime, that is the coefficiept;, cannot be estimated.
A large share of observations fall in the firstineg; V. FINAL REMARKS
the percentage are, respectively, 36%, 46% and 67%
for Den Bosch, Dublin and Sint Katelijine Waiven. |
all the three cases the observations in the tleigihne
occur with the much lower frequency (ranging fro

Our paper aimed to provide evidence on
spatial price dynamics of selected EU F&V Regions.
In particular, the analysis has been carried out on

rnprices of tomatoes and cauliflowers collected on
several EU markets in production and consumption

3 The p-values of LR tests conducted on prices serfeDublin ~ areas in order to evaluate prices transmission. The
and Sint Katelijine Waiver are, respectively, 0.081d 0.051. time-varying threshold autoregressive specification

As regard Den Bosch, thé(1) value is 2.02 (p-value:0.15) but adopted in the analysis allowed to evaluate the
the largely uneven distribution of observationswessn the

regimes | and Il suggest an asymmetric adjustmentess. different speed of adjustments for price rises anick
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falls as well as the trends of the “inactivity band tendency for prices spikes to be transmitted mok a
The analysis showed that horizontal pricemore during next years. We cannot conclude on a
transmissions among net producer and net consungeneral tendency for EU markets since the results o
markets is asymmetric but such characteristic $s le transaction costs among secondary production center
evident for markets closer to production or mairand final destinations are quite heterogeneous.
export areas (e.g. Almeria and Chateau Renard for Despite the relevance of the implications of
tomatoes, La Roja and London for cauliflowers). Inour paper, a main limitation is that results rely @
particular, the asymmetry is mainly due to thdimited number of products and markets. A robust
different likelihood of occurrence of deviationstile  generalization of our findings would be possible if
upper or lower regime: the likelihood of the former they are confirmed with a larger dataset which &hou
substantially grater than the latter, especiallyoagn include other relevant products (e.g. fruits sush a
the main production centers (e.g. Spanish marketd) apple, oranges or fresh grapes; vegetables such as
the net consumer locations (e.g. Den Bosch anchrrots, cabbages, onions or lettuce) as well aketsa
Dublin). of important players in the EU F&V sector (mainly
Moreover, price raises are transmitted amongfaly, a large producer, and Germany, a relevamt ne
production centers in two weeks, while theimporter). A further development would be to
adjustments in consumption markets require fromm 3 treplicate our work with a different data frequenig,
5 weeks to take place, that is the integration amorby adopting daily prices, since the adoption of kixe
production centers exceeds the one we obserdata might have biased the estimates of speed of
between production and destination locations. Thadjustments.
main implication of these findings, is that, for ¥& Recent industry trends are such that the share
price raises due to scarce harvests or a bump @f production traded on the EU's wholesale fruitl an
demand, price transmission seems to follow a treeregetable markets tend to be declining, as more and
structure in which shocks are fast transmitted agnormore frequent transactions occur outside of these
the nodes (production centers) and slower passetiannels, rather than through contractual relatipss
trough the branches to the leaves (final destingjio between seller and purchaser, in increasingly short
poorly integrated each othéts supply chains. This has two important implicatioms:
Differently, deviations in the lower regimes one hand the prices determined on traditional fnd
are occasional (with a frequency lower than 3%yegetable markets reflect less and less relatipashi
among main production and net consumptioetween demand and aggregate supply, losing the
locations, while they occur more often (up to 25P6 oinformation content of the fundamentals of economy
the cases) among secondary production centefs.g. regarding changes in consumer preferencas), o
(Chateau Renard for tomatoes and London fahe other hand the relevance of price transmission
cauliflowers) and EU destination markets. Thisalong chain is increasing more and more. In this
characteristic is rather marked in the cauliflosector scenario it would be interesting to investigatepiige
where the lower regime contains at most 5% obn the degree and the asymmetry of vertical price
observations. Such findings suggest that when F&Wansmission, that is along the supply chain, oeoto
prices in production areas fall (e.g. when markate highlight additional features of the spatial dynesnof
an unexpected over-production, a large increase the EU F&V sector.
imports or a sudden fall of local demand) they rhigh
tend to remain at a low level since adjustment REFERENCES
dynamics are confined to the local areas.
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APPENDIX

Table A - Descriptive statistics

11

Observatio Mean Median Std. dev. Skewness Kurtosis
ns
Tomatoes markets
Almeria 221 58.47 49.66 28.58 1.83 7.04
Chateau Renard 221 84.65 79.51 32.45 0.98 4.36
Den Bosch 221 92.44 84.62 33.15 1.62 6.79
Dublin 221 108.32 99.45 40.04 1.41 5.31
London 221 90.66 77.68 42.94 1.25 454
Cauliflower markets
Den Bosch 233 65.30 54.73 42.01 1.78 7.43
Dublin 339 47.07 4491 13.57 1.46 5.59
La Roja 469 30.23 28.93 8.86 0.81 4.14
London 469 40.83 36.91 16.59 1.38 5.73
Sint Katelijine Waiver 469 99.97 86.71 56.1 0.85 3.27
Table B — Price correlations
Tomatoes Almeria Chateau Renard  Den Bosch Dublin London
Almeria 1
Chateau Renard .590 1
Den Bosch 617 .726 1
Dublin .746 .691 791 1
London .669 712 .690 .834 1
Cauliflower Den Bosch Dublin La Roja London Sint Katelijine Wi
Den Bosch 1
Dublin .263 1
La Roja .218 .515 1
London .364 .728 451 1
Sint Katelijine Waiver .360 .182 .256 .308 1
Table C - Likelihood ratio tests
Cht - Alm Dub - Alm Lon - Alm SKW - Alm Dub - Cht @n - Cht SKW - Cht
LR ¥4(1) 4.86 0.01 - 5.82 3.78 0.02 0.72
Prob. > XZ 0.027 0.927 - 0.015 0.052 0.902 0.396
Den - Lar Dub - Lar Lon - Lar SKW - Lar Den - Lon ub- Lon SKW - Lon
LR %%(1) - - 1.83 - 2.02 10.59 3.79
Prob. > xz - - 0.175 - 0.155 0.001 0.051
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