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1 Introduction

This PhD thesis comprises five papers which are related to price determination in the EU
markets for fresh fruits and vegetables (FFV). This market is of particular relevance since the
EU is the largest importer of FFV in the world, accounting for 27% of the value of world
fruits and vegetable imports (intra-EU trade excluded, EU-27) in 2007 (UN, 2008). Global
trade in FFV has increased by 16% from 2003 to 2007. The share of EU imports of world
imports increased from 26% to 35% for fruits and from 10% to 15% for vegetables in 2007
compared to 2003.

The analysis conducted in each of the five studies is based on data of FFV prices which is
characterized by several particularities. Typical for FFV price data is the high volatility and
the incidence of extreme values. This may be caused by high variability of market supply
resulting from irregular size and timing of harvest caused by changing weather conditions,
and seasonality of supply. Also, the short-run supply elasticity is low and can be balanced out
only to a low degree by storage due to the high perishability of the products. Further,
seasonally changing composition of the supply of differing origin may imply changing price
regimes prevailing in a market throughout a year. These particularities may pose an extra
challenge to analysis of FFV markets. For example, seasonally restricted supply implies that
the time-series data is discontinuous.

In addition, EU import prices of some kinds of FFV are influenced by the EU entry price
system (EPS). In combination with ad valorem tariffs of up to 20% the EPS aims to protect
EU growers of 15 kinds of selected fruits and vegetables against international competition.
Analogously to a minimum import price, the EPS is designed to restrict imports below the
product-specific, politically chosen entry price. In some cases a lower, preferential entry
price, which is granted within trade preferences, applies (a detailed explanation of the
functioning of the EPS is given in chapter 4, section 2).

The EPS is the topic of three research papers aiming to fill the knowledge gap on its effects
on EU import prices. In the paper “The EU Import Regime for Oranges —-Much Ado about
Nothing?”” we focus on the relevance of the EU import system, comprising the EU entry price
system (EPS) and trade preferences, for EU imports of oranges from the Mediterranean
(MED) countries'. We comprehensively investigate the effectiveness of the EPS for all
relevant kinds of fruits and vegetables and countries of origin in the paper “The EU Entry
Price System for Fresh Fruits and Vegetables — Paper Tiger or Powerful Market Barrier?”.

Based on results gained in the latter paper we deepen the analysis of the relevance of the EPS

' The MED countries comprise Algeria, Cyprus, Egypt, Israel, Jordan, Lebanon, Malta, Morocco, Palestine
Authority, Syria, Tunisia, and Turkey, the countries covered by the Euro-Mediterranean Partnership. Cyprus
and Malta became EU members in 2004.



for EU imports originating in China in the paper “Does the Entry Price System restrict Fresh
Fruit and Vegetable Exports from China to the EU?”.

The indicators developed as measures for the relevance of the EPS explicitly take into account
that the fresh fruit and vegetable price data often contain extreme values which may influence
the value of an indicator more than proportionally and therefore may distort results.

The next two papers empirically investigate price transmission. Basically, price transmission
describes the relationship of prices at different stages of the marketing process (vertical price
transmission) or in spatially segmented markets (horizontal or spatial price transmission). The
degree of price transmission is an indicator for market integration and efficiency”. In a
perfectly integrated market price shocks are transmitted completely from one marketing stage
to the next or between spatially separated markets. On the other extreme, markets are not
integrated and separated if no price shocks are transmitted between markets (FACKLER AND
GOODWIN, 2001).

In both studies, price transmission is analyzed by a model based on a cointegration approach.
It is assumed that although both price data series evolve in parallel in the long-run and thus a
long-run equilibrium exists, these prices might deviate in the short-run. Thus, the higher the
degree of market integration and efficiency, the more do prices move in parallel in the long-
run. Further, the higher the degree of market integration, the faster are short-run deviations
from the long-run equilibrium corrected, and the more complete and faster are price shocks
transmitted.

In the paper titled “Vertical Price Transmission in the International Fresh Fruit and Vegetable
Supply Chain: Israeli Grapefruit Exports to the EU after Export Market Liberalization” we
measure vertical price transmission in the Israeli citrus export sector. We analyze if price
changes in the EU market for Israeli grapefruits are transmitted asymmetrically by Israeli
exporters to Israeli grapefruit growers.

Price transmission is asymmetric (symmetric) if price increases are transmitted with different
(identical) speed than price decreases to the next stage of the marketing chain. Price
transmission is supposed to be symmetric in a competitive market environment. Asymmetry
in price transmission may be induced by a bundle of different factors. In the majority of price
transmission studies, asymmetry is linked with non competitive market structure, such as
monopoly and oligopoly (MEYER AND VON CRAMON-TAUBADEL, 2004).

A challenging problem in this study is the discontinuity in the price data due to the seasonality
of grapefruit production. To the best of our knowledge, price transmission analysis based on

discontinuous data has been conducted only once before by WARD (1982).

? Market integration and efficiency are defined and distinguished in chapter 9.



In the paper “Threshold adjustment and/or threshold cointegration? An application to the
German apple market” we focus on horizontal (i.e. spatial) price transmission.

Spatial markets are in equilibrium and thus are efficient if the prices of a homogeneous good
in two spatially separated markets differ exactly in the transaction costs, primarily transport
costs, of moving a good from one to the other market (Law of one Price). Prices might
diverge from this equilibrium in the short-run, but arbitrage activities drive the price
difference between the markets back towards this equilibrium. Thus, in spatially efficient
markets there are no opportunities for spatial arbitrage profits that can be exploited by spatial
traders (FACKLER AND GOODWIN, 2001).

In this paper we develop a method which allows analyzing price transmission in a setting
characterized by irregular seasonal threshold effects in price transmission regimes induced by
changing market conditions (e.g. trade volume, price) and which seems to be typical for fresh
fruits and vegetables.

The following chapters are structured as follows. Chapter 2 first provides an overview on all
research papers whereas the research papers themselves are presented in Chapters 3 to 7.
Chapter 8 discusses results and develops ideas for further research. Chapter 9 outlines some

unresolved issues prevailing in price transmission analysis.
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2 Overview of the Research Papers
This chapter provides an overview of each of the five research studies by highlighting the
research question addressed, the motivation for the study, the research method, the data basis,

and the results.

A) The EU Import Regime for Oranges—Much Ado about Nothing? (jointly with Harald
Grethe)

The paper was published in the Journal of International Agricultural Trade and Development
3(1) in 2007. Earlier versions of this paper were presented as Poster paper at the IAAE
Annual Conference, August 12-18, 2006, Gold Coast, Australia, as Contributed paper at the
98" EAAE Seminar "Marketing Dynamics within the Global Trading System: New
Perspectives”, June 29 — July 2, 2006, Chania, Crete, Greece, and at the workshop “Trade of
Agricultural Products”, The Hebrew University of Jerusalem, Februar 13, 2006, Rehovot,

Israel.

This paper focuses on the influence of the EU import system on fresh orange exports from the
MED countries. In particular, we analyze whether the EU import system contributed to the
substantial decline of orange exports from Morocco and Israel, the primary MED countries
supplying oranges to the EU market, concurrently with the increase of supply of oranges by
Spain since the eighties. We take into account possible effects induced by the transition of the
EU reference price to the entry price system in 1995 and the improvement of Spain’s access
to the EU market in the course of Spain joining the EU in 1986.

The EU import system for fresh oranges follows two contrary goals. First, it aims to protect
EU orange growers. To this end it calls for an ad valorem tariff that varies seasonally between
3.2% and 16%, and an entry price that applies from December to the end of May. Analogous
to a minimum import price, the entry price system seeks to restrict EU imports below the
orange entry price level of 354 €/ton.

Second, the EU intends to induce orange imports from preferred trading partners by granting
trade preferences using three kinds of instruments. A general tariff reduction lowers the most-
favoured-nation (MFN) ad valorem tariff by a certain percentage for any amount of orange
exports. In contrast, a tariff rate quota (TRQ) and an entry price quota (EPQ) are both limited
quantitatively, where the respective preference is applicable only up to a certain export

quantity as given by the size of the quota. The TRQ specifies a MFN tariff reduction of a



particular size. The EPQ is the most comprehensive trade preference since it includes a tariff
elimination as well as a preferential entry price, which is lower than the MFN entry price.
Thus, the EU import system for fresh oranges is highly complex and evolved in a multitude of
separate agreements and regulations. It causes considerable transaction costs in policy design
and administration as well as in its effects on trading companies.

We evaluate whether the entry price affects the EU import price level for oranges and if the
MED actually utilize the EU trade preferences for oranges based on two indicators, following
the approach in CHEMNITZ AND GRETHE (2005). The effectiveness of the entry price is
analyzed by comparing the observed EU import price, measured by the standard import value
(SIV), with the entry price for oranges. The utilization of the preferential quotas, comprising
TRQ and EPQ), is investigated by comparing the development of the orange export quantity to
the evolution of the total preferential quota for oranges (quota fill rates). In addition, based on
legal documents we analyze in detail how EU orange market access conditions for the MED
have developed and compare this to Spain, particularly during the transition phase (March
1986 to December 1995) over which Spain became a member of the EU.

Regarding the entry price, results suggest that the import price of oranges originating in the
MED countries is about 40% higher than the MFN entry price on average (1995-2005). EU
import prices for oranges originating in Morocco and Israel are on average 71% and 112%
higher than the preferential entry price level respectively, implying that these countries do not
utilize the preferential entry price. Egypt is the only MED country benefiting to some degree
from the preferential entry price.

With respect to preferential quotas, we find that about 70% of EU orange imports during the
EU orange harvest season originate in the MED countries, and enter the EU tariff-free since
1993 due to preferential tariff elimination within a quota. The analysis also reveals that
although orange quotas increased from 1991 to 2004 for the MED countries as a whole, actual
exports declined concurrently. Therefore, the quota fill rate fell for most MED and the
unweighted average quota fill rate is 60% or less since 1997.

Additionally, it becomes evident that the improvement of the EU market access for Spain due
to EU accession occurred almost parallel to the enhancement of preferences for the MED
countries until 1993. Further, since orange exports from Morocco and Israel enter the EU
tariff free since 1993, and both countries do not utilize the preferential entry price, any erosion
of orange trade preferences compared to Spain, which is suggested by CIOFFI AND
DELL’AQUILA (2004, p. 175), can not originate from the EU import system for oranges.
Moreover, our results do not confirm the finding by CIOFFI AND DELL’ AQUILA (2004, p. 178)

that the introduction of the entry price for oranges in 1995, which was about 34% higher than



the former reference price, fostered the decline of the Israeli and Moroccan orange exports to
the EU. Instead, we show that a preferential entry price for oranges originating in Israel and
Morocco, which was equal to the former reference price, was introduced concurrently with
the implementation of the EPS in December 1995. Thus, Morocco and Israel were not subject
to the MFN entry price for oranges at any time.

In conclusion, our results suggest that the EU import system for oranges, which was changed
substantially since the eighties, is not decisive for the decline of orange exports to the EU by
MED countries, particularly Morocco and Israel. Further, the contribution of the external
market regulation to the protection of EU growers is small. Even EU trade preferences for
oranges seem not to have triggered additional exports by the MED countries.

Thus, a policy recommendation following from our analysis (which could be implemented as
a part of the ongoing Barcelona Process) would be to abolish the EU import restrictions for
oranges from the MED countries to avoid transaction costs involved in the administration and

further development of the EPS.

B) The EU Entry Price System for Fresh Fruits and Vegetables — Paper Tiger or
Powerful Market Barrier? (jointly with Harald Grethe)

This paper is accepted for publication in the Food Policy. An earlier version of this paper
was published under the title ,,The Relevance of the EU Entry Price System for Imports of
Fresh Fruits and Vegetables™, as an IATRC Working Paper 07-03 in 2007. Also, the paper is
accepted as Contributed paper to the EAAE 2008 Congress, August 26-29, 2008, Gent,

Belgium.

We investigate the effectiveness of the EU entry price system (EPS) on import prices of each
of the 15 fruits and vegetables to which the EPS applies and for all major countries of origin.
The central question is whether the EPS influences EU import prices and if EU import prices
would change if the EPS was abolished.

This comprehensive study of the EPS aims to fill the knowledge gap on the impact of the EPS
on EU import prices. This information is required for the quantitative analysis of the effects of
a liberalisation of FFV trade between the EU and MED countries within the ongoing
Barcelona process, as GARCiA ALVAREZ-COQUE AND JORDAN GALDUF (2007) point out.
Further, our analysis intends to shed light on the question if the EPS is relevant for FFV
exports by developing countries. It is claimed that the EPS hinders developing countries to

utilize their competitive cost advantage in horticultural production by exporting fruits and



vegetables at low prices to the EU market (DIOP AND JAFFE (2005)). Also, in the context of
the ongoing Doha negotiations of the World Trade Organization (WTO), knowledge about the
effectiveness of the EPS could serve as a basis for deciding how much negotiation effort to
put into its maintenance (from an EU perspective) or its dismantling (from a third-country
perspective).

We use a unique data set comprising about 60,000 observations of the standard import value
(SIV), a synthetic import price calculated by the European Commission based on wholesale
price notations, for the period 1995 to 2005.

The effectiveness of the EPS is measured by two indicators. One indicator is the percentage
share of observations for which the SIV is lower than the entry price. A drawback of this
indicator, which was used in the previous study (GOETZ AND GRETHE, 2007a), is that it is
confined to the effects of the EPS on import prices which are lower than the entry price. Thus,
this indicator does not cover the influence of the EPS on import prices which are higher than
the entry price. Therefore, we construct a second indicator. We assume that exporters might
supply their product at the lowest possible price while complying with the entry price, thereby
utilising their competitive cost advantage only to such a degree that additional specific tariffs
are avoided. This implies a concentration of observations of import prices higher than the
entry price slightly above the entry price. The degree of accumulation of observations of
import prices around the entry price is measured by the 0.05-quantile of the distribution of
import prices which are higher than the entry price. Since the variance of this distribution
varies by product and country of origin, the 0.05 quantiles with differing variance are not
exactly comparable. Also, we find the effectiveness of the EPS to be proportional to the 0.05
quantile within a certain interval only. Therefore, we standardize the 0.05 quantile by dividing
it by the standard deviation and taking logarithm.

We do not consider the skewness coefficient of the import price distribution as a further
indicator since skewness, which is correlated to the effectiveness to the EPS, is also strongly
influenced by accidental extreme values, which are typical for fresh fruit and vegetable price
data (see chapter 1), and prevail in several of the data series. Further, our indicators are not
based on the assumption that import prices are normally distributed since we find truncated or
two-peaked price distributions of import prices in several cases.

These two indicators serve as variables in a cluster analysis that attributes 81 product-specific
and country-specific imports of fresh fruits and vegetables into four clusters which differ in
the degree they are affected by the EPS.

We find that the relevance of the EPS differs across products and across countries of origin

for most kinds of fruits and vegetables. For example, our results suggest that the relevance of



the EPS for cucumbers and tomatoes depends on the country of origin, which is in contrast to
LOPEZ AND MUNIZ (2007).

Further, our findings suggest that for any simulation modelling of trade liberalisation for fruits
and vegetables between the MED and the EU, it is essential to take into account the EPS in
modelling exports of courgettes, cucumbers and tomatoes by Morocco, apples, clementines,
lemons and tomatoes by Turkey and artichokes by Egypt for which the EPS is a powerful
market barrier. On the other hand, there is little value in modelling the effects of the EPS for
exports of apricots, cherries, mandarins, nectarines and peaches and table grapes by Turkey,
mandarins and oranges by Morocco, mandarins, oranges, plums and table grapes by Israel,
and table grapes by Egypt, for which the EPS is indeed a “paper tiger”.

We find that the EPS is of little relevance for developing countries other than the EU’s direct
southern neighbours. Since the least developed countries are exempted from the EPS as part
of the Everything-But-Arms initiative, the EPS is of no relevance for Sub Saharan Africa
except for South Africa. The EPS is also of minor importance for Latin American countries
(Brazil, Argentina, Chile and Uruguay) since they face substantial transport costs implying
that they have to export to the EU market at relatively high prices.

Regarding the Doha negotiations, EU producers would be most interested in the maintenance
of the EPS for artichokes, courgettes, cucumbers, lemons, plums and tomatoes. However, they
might not at all be affected by the dismantling of the EPS for apricots, mandarins, oranges,
peaches and nectarines and table grapes. Since our results suggest that the EPS is most
relevant for Morocco, Turkey and countries of Eastern Europe as Bosnia-Herzegovina and
Serbia-Montenegro, as well as China and South Africa, these countries might benefit most if
the EPS was abolished.

As a conclusion, since the EPS is in contradiction with the WTO rules, causes substantial
administrative and transaction costs, and is redundant in 64 of the 81 analyzed product and

country specific cases, the EPS should be abolished.

C) Does the Entry Price System Restrict Fresh Fruit and Vegetable Exports from China
to the EU? (jointly with Harald Grethe)

This paper was presented as Contributed paper at the International Agricultural Trade

Research Consortium (IATRC) Summer Symposium, July 8-9, 2007, Bejing, China.

10



The objective of this paper is to analyze if the relevance of the EPS for Chinese fruit exports
to the EU has changed in the time period 1997-2005 and to explore the factors which might
have influenced this development.

This paper is motivated by the results of the analysis of the overall effectiveness of the EPS
(GOETZ AND GRETHE, 2007b), which show that China was besides Poland, Turkey and
Uruguay one of the few countries for which the EPS matters regarding apples. With respect to
pears China was even the only country for which our results suggested that the EPS is highly
relevant. In this paper we analyze the question why the EPS is particularly relevant for
Chinese apple and pear exports to the EU in spite of the far distance to the EU market.

China is a relatively new supplier of fresh fruits and vegetables to international markets, and
has increased its share rapidly. Specifically, China started to deliver significant amounts of
apples to the EU market not before 1995. In 2005, China exported one million tons of apples,
of which about 5% were imported by the EU. Regarding pears, China’s net exports amounted
to 300,000 tons in 2005, of which about 4% were exported to the EU.

In this paper we supplement our results of the study on the overall relevance of the EPS
(GOETZ AND GRETHE, 2007b) for apples and pears originating in China by calculating the two
indicators for the efficiency of the EPS on a yearly basis. In addition, we test if skewness
could serve as a further possible indicator for measuring the effectiveness of the EPS.

For apples we find that the share of negative observations rises up to 27% and the 0.05
quantile decreases to 1.93 in 2005, indicating that the relevance of the EPS has increased in
the time period 1997-2005. In addition, the mean of the SIV distribution decreases to about
20% above the entry price in 2005. Yet, the concurrent increase of skewness of the SIV
distribution cannot be observed. Instead, the skewness coefficient decreases in this time
period.

For pears, the share of negative observations rises up to 46% and the 0.05 quantile is in most
years relatively low throughout the time period 1998-2005. Also, we find skewness clearly
increasing since 2000 and highly negatively correlated with the mean of the distribution,
indicating that the lower the mean, the more right-skewed is the distribution.

These results confirm that skewness may serve as an indicator for the relevance of the EPS in
some cases only and therefore is problematic to utilize as a general indicator.

One factor explaining why the EPS is particularly relevant for China is that it has relatively
low transportation costs compared to other apple producing countries supplying to the EU
market. Traders report that the cost to ship a 20 ton container from China to the EU is about

2500 €, in contrast to a container from Chile that costs 4500 €. This results in a significant
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price difference, equivalent to about 17% of the average Chinese SIVs for apples and pears in
2005.

For the future, traders expect that Chinese traders to ship less quantity to the EU in the future
as low selling prices on the EU market, together with specific tariffs, have resulted in
occasional losses for Chinese traders in recent years.

Also, the future development of Chinese apple and pear exports to the EU will depend
strongly on domestic market conditions in China. Chinese net exports of apples accounted for
only 2.4% of total production—for pears this share was 2.8% (FAOSTAT, 2007). Thus, small
relative changes in the Chinese consumption pattern could affect exports significantly. If the
share of disposable income in Chinese GDP increases, this may induce much higher domestic
consumption of fresh fruits and vegetables and thus may reduce the export potential. Such a

development would make the EPS less relevant in protecting the EU market.

D) Vertical Price Transmission in the International Fresh Fruit and Vegetable Supply
Chain: Israeli Grapefruit Exports to the EU after Export Market Liberalization
(jointly with Stephan von Cramon-Taubadel and Yael Kachel)

An earlier version of this paper is forthcoming in HeiRenhuber, A., L. Kirner, S. Péchtrager
and K. Salhofer, (2008): Conference proceedings of the GeWiSoLa 47" Annual Conference
“Agrar- und Ernéghrungswirtschaft im Umbruch”, September 26-28, 2007, Munich, Germany.
It was presented as Contributed paper at the *“1. Mediterranean Conference of Agro-Food
Social Scientists”, April 23-25, 2007, Barcelona, Spain, and at the GeWiSoLa 47" Annual
Conference ““Agrar- und Erndhrungswirtschaft im Umbruch”, September 26-28, 2007,

Munich, Germany.

The motivation for this study is that international FFV trade is especially susceptible to the
abuse of market power. FFV export sectors are often characterized by low competition. Also,
transparency how the grower price is determined is extremely low due to the consignment
system. For small farmers, particularly in developing countries, to profit from the increasing
international trade in FFV it is decisive that they are well integrated into the supply chain and
benefit adequately from the profits achieved from international FFV trade.

This study is unique in investigating vertical price transmission in the international supply
chain for fresh fruits and vegetables (FFV). To cast light on the issue of market power we

study vertical price transmission between Israel and France in the imperfectly competitive
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Israeli citrus export sector, which emerged after the former parastatal marketing board was
liberalised in 1991.

It is often hypothesised that imperfect competition will manifest itself in asymmetric price
transmission (MEYER AND VON CRAMON-TAUBADEL, 2004; RAPSOMANIKIS ET AL., 2006). In
most cases, it is predicted that market power will lead to positive asymmetric price
transmission meaning that e.g. margin-squeezing decreases in output prices will be
transmitted faster and more completely than margin-stretching price changes.

Israeli grapefruit exports provide a case study that is well suited to isolating the link between
market power and APT. First, the Israeli citrus export sector is dominated by 4 export
companies so imperfect competition is possible and might be reflected in APT. Second, due to
the consignment system the grower price of the Israeli grapefruits exported to the EU is
determined ex-post only after the products are sold in the export market, and FFV products
are highly perishable, several other factors that might cause APT such as adjustment and
menu costs, caused by adjusting a firm’s prices to a change in the price or quantity of inputs
or outputs and inflation, can be disregarded. Furthermore, asymmetry in price transmission
can not result from market intervention by the EU since the EU entry price system does not
apply to grapefruits. Third, the post-liberalisation period that we study includes two important
developments that may have changed exporters’ pricing behaviour. These developments are
the enforcement of the minimum price agreement in 1994/95, and the decrease of the EU
import price by 30% in the time period underlying this analysis.

Our empirical model explicitly accounts for the hypothesis that the exporters’ pricing
behaviour may have changed by allowing for a structural break in the cointegration
regression. The unknown timing of the break-point in the cointegration regression is
determined by the GREGORY AND HANSEN (1996) test. In addition, we distinguish a
heterogeneous, volatile phase directly after liberalization from a more homogeneous, calm
phase some years later, and estimate the error correction model for those two regimes
separately.

The estimation is based on firm-specific grower prices of the three largest exporters and
French import price data as a proxy for the EU import price in the time period 1991-2000.

Our results suggest that price transmission behaviour of Israeli citrus exporters changed in the
post-liberalization period after 1991. In particular, we find that Agrexco and Tnuport, two of
the three largest exporters, transmitted grapefruit price changes in the EU import market
asymmetrically to Israeli citrus growers in the phase with heterogeneous pricing in the first

years after liberalization. Though, price transmission of all three exporters became more

13



symmetric in the subsequent phase (second half of the 1990s) which was characterized by
more homogeneous pricing.

The identified asymmetry was beneficial to exporters and damaging to growers by increasing
and decreasing profits, respectively. This supports the assumption that the detected
asymmetry in price transmission is caused by the abuse of market power by the exporters.
Mehadrin might have less motivation for exerting market power over the citrus growers since
it partially retains the citrus produce form its own citrus plantations.

We also find that the specified asymmetry in price transmission is economically significant
providing further evidence that the observed asymmetry in price transmission was caused by
Israeli exporters exerting market power over Israeli citrus growers. Our results indicate that
growers’ seasonal losses resulting from asymmetric price transmission amounted to as much
as 4.0% and 3.9% of citrus growers’ total revenues delivering to Agrexco and Tnuport,
respectively, and hence presumably a much larger share of their profits.

The findings of this study are in line with the results of former studies on the effects of a
market liberalization confirming that there is a high risk that market power is exerted by the
newly established export companies. Yet, our results suggest that the governmental
intervention in the liberalized market has induced the exporters to cease transmitting prices
asymmetrically so that the efficiency of the Israeli citrus international marketing channel

improved in the long-run.

E) Threshold adjustment and/or threshold cointegration? An application to the German

apple market (jointly with Stephan von Cramon-Taubadel and Emma Stephens)

It is accepted for presentation as Contributed paper at the IAMO Forum 2008 ““Agri-Food
Business: Global Challenges — Innovative Solutions™, 25-27 June 2008, Halle (Saale),
Germany, the 2008 CAES/NAREA Joint Conference, June 30 to July 1, 2008, Quebec,
Canada and the EAAE 2008 Congress, August 26-29, 2008, Gent, Belgium.

We propose a three-step procedure to estimate a regime-specific vector error correction model
(VECM) to analyze price transmission and market integration. In our model, not only the
short-run adjustment process towards equilibrium is non-linear, as in threshold VECM and
Markov switching VECM frameworks, but also the long-run equilibrium relationship itself
can display non-linearity, as a function of the size of a stationary threshold variable with

respect to a threshold value.

14



This paper is motivated by the fact that applications of the VECM to analyze price
transmission are based on the assumption that prices are linked by a constant long-run
equilibrium relationship while allowing for threshold or switching effects in the short-run
adjustment process towards this equilibrium. In particular, the threshold VECM (e.g.
GOODWIN AND PIGGOTT, 2001; BALCOMBE, BAILEY AND BROOKS, 2007) distinguishes
between regimes depending on whether the deviation of prices from their long-run
equilibrium, in other words the error correction term (ECT), is above or below a threshold
value. In the Markov-switching VECM (e.g. BRUEMMER ET AL., forthcoming), shifts between
different adjustment regimes are triggered by unobservable state variables. Though, both
models maintain the hypothesis of a linear long-run equilibrium relationship. This may not
always be justifiable. Failing to account for non-linearity in the long-run relationship can lead
to misleading estimates of this relationship and the adjustment processes that lead to it.

Our VECM model approach is unique in explicitly testing the null hypothesis of linear
cointegration against the alternative of threshold cointegration based on a test proposed by
GONZALO AND PITARAKIS (2006). In this test, a supLM test is conducted based on a Lagrange-
Multiplier test statistic for a model which compares a linear with a threshold cointegration
regression for all possible threshold points determined by the value of the observed threshold
variable.

Our approach differs from other approaches allowing for a structural break in the long-run
price transmission relationship since it enables the long-run relationship to move back and
forth between regimes as a function of a threshold variable, rather than hypothesizing a one-
off break in this relationship. This is an appealing model in settings, in which price
transmission is hypothesised to be seasonal, but the seasonal pattern in question is irregular
from year to year, depending on e.g. weather and harvests in different regions that are linked
by trade.

We apply this procedure to 942 observations of daily apple prices on wholesale markets in
Hamburg and Munich. Due to substantial seasonal variation in supply quantities, prices and
price differences, we hypothesize that the equilibrium relationship between prices in Hamburg
and Munich is subject to threshold effects, with the share of German as opposed to imported
apples in total wholesale trade acting as the threshold variable. This is substantiated by the
results of the Chow break point test on the estimated VECM. The p-values drop into the
critical range cyclically, indicating that the price relationship is not stable but changes
seasonally. Utilizing a smoothed threshold variable we determine two significant thresholds
and distinguish four different regimes. We estimate an unrestricted ECM distinguishing 4

regimes by including corresponding dummy variables. The unrestricted model has the
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advantage to test within an F-test not only if the short-run adjustment parameters but also the
cointegration vectors of the regimes are significantly different. The four regimes can be
characterized as follows:

In summer, when the regime “Season Beginning” prevails, the remainder of the stored apples
of the previous harvest and the first apples of the new harvest are supplied to the market and
the share of German apples traded is below 12%. The rapid error correcting behaviour of the
Hamburg price can be attributed to the substantial amounts of apples sold from Munich to
Hamburg in this time period, since the harvest season starts earlier in the southern parts of
Germany. Since the Munich price does not error correct thus it dominates the Hamburg price.
The fast contemporaneous price adjustment on both markets might result from the strong
influence of the actual quantity of apples supplied on the market price since the supply of
fresh German apples is heavily restricted in this time period.

In the regime “Harvest” in fall, the daily traded share of newly harvested apples grown in
Germany increases, implying that prices of German apples and the apple price level in general
declines, inducing apple supply of southern hemisphere countries to vanish. Then, the share of
German apples traded lies between 12% and 34%. The intense integration of markets with the
relatively highest speed of adjustment to the long-run equilibrium can be traced back to the
large amounts of apples traded between northern and southern Germany in this time period.
During the regime “Main Season” in winter, when almost exclusively German and Italian
apples stored in the regional warehouses are supplied to the wholesale markets, the share of
German apples traded is above 34%. The low speed of adjustment to the long-run equilibrium
of prices in both markets might be attributed to the relatively low mean wholesale price level
in this time period limiting profitable interregional trade and implying a low degree of market
integration.

The regime “Storage Clearing” prevails in spring, when the share of stored German apples
sold declines and apple warehouses are cleared, whereas the share of newly harvested apples
grown in southern hemisphere countries increases. Then, the share of German apples traded
lies between 12% and 34%. Similarly to the previous regime, the relatively low price level
reduces the margin for profits resulting from interregional trade. In addition, since apples
have been stored for quite some time at this point of time, once they are taken out of the
warehouse, the apples perish very fast which is a further factor restricting interregional trade
implying low market integration. This explains why cointegration can not be identified
unambiguously in this regime implying that if prices on the Hamburg and Munich market

drift apart their long-run equilibrium level, the deviation is not corrected.
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As a conclusion, the consideration of threshold-type non-linearity not only in adjustment but
also in equilibrium represents a useful addition to the methodological toolbox for price
transmission and market integration analysis. Further, our suggested approach appears
particularly suitable to capture irregular seasonal threshold effects in price transmission

typical for fresh fruits and vegetables.
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Abstract

EU orange imports are restricted by ad valorem tariffs and an entry-price system establishing a
minimum import price. In addition, the EU applies a comprehensive system of trade preferences.
Despite its complexity, the effectiveness of the EU import system for oranges is low. Import prices for
oranges from extra-EU countries are 40% higher than the EU entry price on average. Also, at least 72%
of extra-EU orange imports during the EU harvest season enter the EU tariff free. Concordantly, the
preferential entry price is not utilized by eligible orange exporters, and quota fill rates have decreased
over time. The analysis suggests that EU trade preferences for oranges were not decisive for the
development of Mediterranean countries' orange exports to the EU. In the light of the low effectiveness
of the entry-price system for oranges and high transaction costs involved, the system’s abolishment
should be considered.

Keywords: trade preferences, oranges, tariff rate quota, entry price, Mediterranean countries
JEL code: F13, Q17, Q18.

1 Introduction

The EU import system for oranges is designed to follow two contrasting goals. On the one
hand, it intends to protect EU orange growers by the means of an ad valorem tariff and a de
facto minimum import price established by the EU entry-price system. This allows creating an
EU market price, which is higher than the world market price. On the other hand, the EU aims
to induce orange imports from preferred trading partners by a comprehensive system of trade
preferences. Countries that are granted trade preferences have superior EU orange market
access compared to countries that are not covered by trade preferences, the so-called most-
favored-nation (MFN) suppliers. Preferential market access is established by a preferential ad
valorem tariff, which is lower than the MFN ad valorem tariff, and is in some cases

supplemented by a preferential entry price, which is lower than the MFN entry price.

This article investigates the effectiveness of the EU import system for oranges. In particular, it
addresses the following questions. Does the EU entry price indeed affect the EU import price
level for oranges? Do the preferred trading partners actually utilize the trade preferences for

oranges? Is the origin of EU orange imports determined by the development of trade
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preferences? We show that the EU market price for oranges is substantially higher than the
entry price and hence, the entry-price system for this product has little effect. In addition, it
becomes evident that EU trade preferences for oranges are complex. They are specified,

negotiated and repeatedly revised for each preferred trading partner individually.

The results of this study demonstrate that, in contrast to its complexity, the effectiveness of
the EU import system for oranges is low with respect to its goals, i.e. protecting EU orange
growers on the one hand and creating orange imports from the preference receiving countries
on the other. The low effectiveness of trade preferences for oranges in contrast to their high
complexity is in line with findings from other authors for trade preferences in general (e.g.,
Brenton and Ikezuki, 2005), as well as for the Mediterranean countries (Grethe, Nolte, and

Tangermann, 2005).

This article is organized as follows. Section 2 describes in detail EU orange imports and
import policies for oranges, including trade preferences. Section 3 explains the methodology
and presents the results of the analysis of the entry-price system and the preferential orange

quotas. Section 4 draws summarizing conclusions and puts results in perspective.

2 EU Imports of Oranges

The EU is the largest orange importer in the world. In 2003, EU orange imports amounted to
about 805,000 metric tons (mt), equivalent to 23% of world orange imports (FAO, 2005). In
addition, EU intra-trade of oranges, originating in the southern EU member countries Spain,
Italy, Greece, and Portugal, accounted for about 1.6 million tons, of which 74% originated in
Spain. The non-EU countries exporting oranges to the EU can be divided into northern and
southern-hemisphere suppliers, characterized by distinct orange export seasons. The major
northern-hemisphere suppliers are the Mediterranean countries (MED),” which accounted for
88.4% of total EU orange imports from January to June in the period 1988-2004, and Cuba
(Eurostat). In contrast, the orange export season of the primary southern-hemisphere
suppliers, including South Africa, Brazil, Argentina, Uruguay, Zimbabwe, and Swaziland

lasts from June to November (figure 1).

The most important MED countries exporting oranges to the EU are Morocco and Israel. Both
countries’ orange exports decreased markedly between 1988 and 2004 (figure 2). Additional
MED countries exporting oranges to the EU are Egypt, Cyprus, Tunisia, and Turkey. Cypriot

3 The MED countries comprise Algeria, Cyprus, Egypt, Israel, Jordan, Lebanon, Malta, Morocco, Palestine
Authority, Syria, Tunisia, and Turkey, the countries covered by the Euro-Mediterranean Partnership. Cyprus
and Malta became EU members in 2004.

21



orange exports to the EU have decreased while Egyptian orange exports have recently
increased. MED orange exports to the EU represented 72% of EU imports from non-EU
countries during the EU harvest season lasting from November 1 to May 31 in the period

1988 to 2004.
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Source: Eurostat.

Figure 1. Seasonal pattern of extra-EU orange imports, 2002-2004.
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Figure 2. EU orange imports from major northern-hemisphere suppliers, 1988-2004.
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3 EU Orange Import Policy

The EU MFN external-market regulation for oranges includes a seasonally varying ad
valorem tariff, with the highest tariff (16%) applied from October 16 to March 31 during the
EU orange harvest season (see table 1). In addition, an entry-price system is in effect from
December 1 to May 31. In the event that the entry price is undercut, an additional specific
tariff is levied; its size varies proportionately to the difference between the product’s actual
import price and the entry price. The maximum tariff equivalent (MTE) is the maximum

specific tariff of 71 Euro that is levied if the minimum entry price is undercut by 8% or more.

Table 1. EU MFN Import Regime for Oranges

Time period MFN ad valorem tariff MFN entry price Specific tariff
(%) (Euro/ton) (Euro/ton)
01.01.-31.03. 16.0 354 <71
01.04.-30.04. 10.4 354 <71
01.05.-15.05. 4.8 354 <71
16.05.-31.05. 32 354 <71
01.06.-30.09. 32 NA NA
01.10.-15.10. 32 NA NA
16.10.-30.11. 16.0 NA NA
01.12.-31.12. 16.0 354 <71

Sources: European Commission (2005a), own calculations.

The EU orange import system has been changed substantially in the course of the
implementation of the results of the Uruguay Round. Applied ad valorem tariffs for oranges
were reduced by 20% between 1995 and 2001, and the former reference-price system was
replaced by the entry-price system as of December 1995. The MFN entry price for oranges,
introduced on December 1995, was 34.3% higher than the former reference price, which was
kept constant since 1975. This rise in the de facto minimum import price was designed to
compensate EU orange growers, mainly in Italy, for the abolition of the market penetration
premium® in the course of the EU accession of Spain and Portugal. Following its introduction
in 1995, the MFN entry price for oranges was reduced slightly by 4% until 2001, due to the
way in which the EU implemented its market access commitments resulting from the

Uruguay Round Agreement.

4 Market penetration premiums, a policy instrument to subsidize orange production, were paid to orange growers
on class I orange exports to other EU member countries prior to December 1995 (Swinbank and Ritson, 1995).
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The substantial seasonal differences of the external market regulation for oranges imply that
northern-hemisphere suppliers are confronted with stronger import restrictions than southern-
hemisphere suppliers. Since 2001, northern-hemisphere suppliers are charged an average ad
valorem tariff of 10.9% during their main export season from January to June, which is
significantly higher than the average ad valorem tariff of 4.3% southern-hemisphere suppliers
are confronted with throughout their export season from June to November. Southern-
hemisphere suppliers are subject to a substantial ad valorem tariff only from October 16 to
November 31, amounting to 16% since 2001. Also, northern-hemisphere suppliers have to
comply with the entry-price system from January to May, thus during almost their complete
export season, whereas the entry-price system is not at all effective during the southern-

hemisphere suppliers’ season.

EU trade preferences for oranges are mainly granted to the MED countries, the major
northern-hemisphere orange suppliers to the EU. The primary southern-hemisphere suppliers,
such as South Africa and Brazil, do not enjoy preferential orange market access. The only
exception among the southern-hemisphere suppliers are Zimbabwe and Swaziland, which are

offered an 80% reduction in ad valorem tariff since 2000.

The EU grants trade preferences for oranges using three kinds of instruments. A general tariff
reduction lowers the MFN ad valorem tariff by a certain percentage for any amount of orange
exports. A tariff rate quota (TRQ) and an entry price quota (EPQ) are both quantitative limits,
1.e. the respective preference is applicable only up to a certain export quantity. Similarly to the
general tariff reduction, the TRQ specifies a particular percentage of MFN tariff reduction.
The EPQ includes a lowered entry price in addition to a 100% ad valorem tariff reduction

(elimination).

In general, preferential access to the EU orange market might induce a competitive advantage
for the preference receiving country’s exporters against non-preference receiving countries’
exporters. Also, trade preferences might diminish the competitive advantage of the protected
EU domestic producers vis-a-vis non-EU suppliers in preference receiving countries. In
particular, a preferential tariff may increase the non-EU exporters’ profits by raising the
export price. A preferential entry price might allow utilizing a cost advantage if the produce

can profitably be supplied to the EU market at a price below the MFN entry price.

TRQs for oranges were first introduced for Morocco, Israel, Egypt, and Tunisia in 1991 to
quantitatively limit the ad valorem tariff reductions granted analogously to the tariff reduction
for Spain and Portugal in the context of EU market accession (table 2). In the ensuing years,

TRQs increased slightly, and in January 1993 the ad valorem tariff within the TRQ was
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abolished completely to coincide with the tariff cancellation for Spanish and Portuguese
orange exports. EPQs were introduced for Morocco and Israel concurrently with the
transformation of the reference price into the entry-price system in December 1995. Thus,
Morocco and Israel were not concerned by the large increase in the MFN entry price
compared to the former reference price. Instead, the preferential entry price for oranges in
1995/96 was set equal to the former reference price, amounting to 74.6% of the MFN entry
price. It was successively diminished by 4% until 2001, parallel to the reduction of the MFN
entry price. For Egypt, an EPQ was established in December 1996.

Table 2. Development of EU Preferences for Primary Northern-hemisphere
Orange Exporters, 1991-2004

| Morocco | Israel | Egypt | Tunisia | Cyprus | Turkey | MED

Thousand metric tons

Preferential tariff-rate quota (TRQ)

1991 265.0 293.0 7.0 28.0 0.0 0.0 593.0
1992 273.0 301.8 7.2 28.0 0.0 0.0 610.0
1993 280.9 310.6 7.4 28.0 0.0 0.0 626.9
1994 288.9 323.7 7.6 28.0 0.0 0.0 648.2
1995 292.8 328.1 7.7 30.9 0.0 0.0 659.5
1996 296.8 0.0 7.8 314 0.0 0.0 336.0
1997 296.8 0.0 7.8 32.3 0.0 0.0 336.9
1998 296.8 0.0 7.8 332 0.0 0.0 337.8
1999 296.8 0.0 7.8 342 0.0 0.0 338.8
2000 340.0 0.0 7.8 35.1 0.0 0.0 382.9
2001 340.0 0.0 7.8 35.1 0.0 0.0 382.9
2002 340.0 0.0 7.8 35.1 0.0 0.0 382.9
2003 340.0 0.0 7.8 35.1 0.0 0.0 382.9
2004 0.0 0.0 0.0 35.1 0.0 0.0 35.1
Entry price quota (EPQ)

1996 300.0 200.0 0.0 0.0 0.0 0.0 500.0
1997 300.0 200.0 8.0 0.0 48.2 0.0 556.2
1998 300.0 200.0 8.0 0.0 48.2 0.0 556.2
1999 300.0 200.0 8.0 0.0 48.2 0.0 556.2
2000 300.0 200.0 8.0 0.0 48.2 0.0 556.2
2001 300.0 200.0 8.0 0.0 48.2 0.0 556.2
2002 300.0 200.0 8.0 0.0 48.2 0.0 556.2
2003 300.0 200.0 8.0 0.0 48.2 0.0 556.2
2004 300.0 201.5 50.0 0.0 48.2 0.0 599.7
Preferential intra-quota tariffs (% of MFN duty)

1989-1992 20.0* 40.0* 40.0* 20.0* 60.0* 0.0

1993-2004 0.0 0.0 0.0 0.0 24.0* 0.0

Preferential extra-quota tariffs (% of MFN duty)

1989-1992 20.0 40.0 40.0 20.0 0.0 0.0

1993-2004 20.0 40.0 40.0 20.0 0.0 0.0

Notes: *Further reduction of intra-quota tariffs in line with reductions for imports from Spain and Portugal. Malta,
Algeria, Jordan, Lebanon, Syria and Palestine are no relevant orange exporters to the EU and are therefore not
included in the table.

Source: European Union.
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Spain and Portugal had to comply with the reference price until December 1993. In the
second phase of EU accession transition (January 1990 to December 1993), oranges exported
from Spain to the EU had to adhere with the reference price indirectly due to a compensation
mechanism. In the event that the market price of Spanish oranges fell below the average EU
supply price, which could not be lower than the reference price, Spanish exporters had to pay
a compensation, equivalent to the difference between the reference price and the EU market

price (see European Union, OJ L302, 15.11.1985, Article 152).

Between 1996 and 2004, TRQs were first increased for Morocco, Egypt, and Tunisia and
were finally abolished for Morocco, Egypt, and Israel, which were granted EPQs in the
meantime. In addition, the EPQ increased significantly for Egypt in 2004. For Cyprus, the
tariff reduction rate gradually increased until the tariff was fully removed in December 1997.
The tariff preference was supplemented by a preferential entry price, levied within an EPQ of
48,200 mt. With Cyprus’ EU accession in 2004, trade barriers were completely eliminated.
For Turkey, the ad valorem tariff for orange exports to the EU was removed completely in
1987. Overall, total orange quotas, including the TRQ and EPQ, granted by the EU to the
MED orange suppliers amounted to 593,000 mt in 1991, increasing to about 939,000 mt in
2000, and contracting to about 635,000 mt in 2004, when the TRQ for Morocco was

eliminated.

To sum up, the EU import regime for oranges is highly complex and evolved in a multitude of
separate agreements and regulations. All MED countries may export oranges to the EU within
the respective quotas tariff free since 1993. Also, orange exports enter the EU at preferential
entry prices for Morocco and Israel since December 1995, Egypt since December 1996 and
Cyprus since December 1997. Thus, the relatively high MFN entry price was at no time
applied to Morocco and Israel, the largest MED orange exporters. Further, the MED trade
preferences for oranges did not erode relative to those of Spain and Portugal until December

1993.

4 Analysis of the Effectiveness of the EU Import System for Oranges

To analyze whether and how the EU entry price impacts the EU import price for oranges, and
thus the domestic orange market price, the standard import value (SIV) of oranges, an
indicator for the import price, is compared to the entry price. The European Commission
calculates the SIV daily as the weighted average of wholesale market prices surveyed by

origin of the produce in all EU countries and less marketing and transportation margins and
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custom duties (for further details see European Union, OJ 1994, L337/66, Regulation
3223/94).

Our analysis is based on about 5,500 observations of the SIV for the orange exporting MED,
including Morocco, Israel, Tunisia, Egypt, Cyprus, and Turkey, with about 600 to 1,100
observations for each individual country (figure 3). Each single dot corresponds to the SIV of
oranges originating in a particular country at a given date. The data set includes SIV
observations from December 1, 1995, when the entry-price system was first introduced, until
May 31, 2005. The gaps in the data correspond to the SIVs surveyed exclusively when the

entry-price system is in effect, i.e., from December 1 until May 31.

Figure 3 reveals directly that the vast majority of observations lies distinctively above the
MEFN entry price. Few SIV observations lie below the MFN entry price and even less are
lower than the preferential entry price. In particular, the share of SIV observations that exceed
the MFN entry price is highest for Israel with 99.9%, followed by Cyprus with 98.7%,
Tunisia with 97.2%, and Morocco with 93% (table 3).

For Morocco and Israel, none of those observations lies below the applied entry price, which
is the preferential entry price introduced on December 1, 1995. This means that the specific
tariff was not at all imposed on Moroccan or Israeli oranges in this time period. Two
observations for Cyprus and 24 observations for Tunisia lie below the respective entry price.
The SIV was below the applied entry price most frequently for Egyptian oranges with 31 and
Turkey with 90 observations, corresponding to 4.2% and 8.0% of all observations
respectively. The average difference between the SIV and the MFN entry price is highest for
Israel with the SIV amounting to 158.1% of the MFN entry price and 212% of the preferential
entry price on average, followed by Turkey, Cyprus, and Tunisia. The differences are lowest
for Egypt, with 124.1% and 166.5%, respectively. On average, the EU import price for
oranges originating in the MEDs is 40% higher than the MFN entry price and about 90%
higher than the preferential entry price. This indicates that the entry-price system for oranges

is largely redundant.
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Figure 3. SIV, MFN entry price and preferential entry price of MED orange exports to
the EU, December 1995 to May 2005.

Table 3. SIV in Relation to MFN Entry Price and Preferential Entry Price of MED
Exports of Oranges to the EU, December 1995to May 2005

Number SIV > SIV < SIV as % of | SIV as % of
of observations MFN EP Applied EP* MFN EP pref. EP
% of | number of | % of | average average
observations observations observations
Israel 961 99.9% 0 0% 158.3% 212.4%
Tunisia 854 97.2% 24 2.8% 141.5% 185.8%
Turkey 1,132 92.0% 90 8.0% 144.5% 193.8%
Morocco 1,133 93.0% 0 0.0% 127.6% 171.1%
Egypt 746 79.1% 31 4.2% 124.1% 166.5%
Cyprus 613 98.7% 2 0.3% 144.4% 193.7%
Total 5439 93.3% 147 2.7% 140.1% 187.9%

Note: for Morocco and Israel: applied EP = pref. EP; for Turkey and Tunisia: applied EP = MFN EP; for Egypt:
applied EP = MFN EP before Dec. 96 and pref. EP afterwards; for Cyprus: applied EP = MFN EP before Dec. 97,
pref. EP afterwards.

Sources: European Commission (2005a, 2005b), own calculations.

5 Evidence from other Fruit Markets

To check whether this result can be generalized, two other fruits are investigated. The size of
the difference between the import price and the MFN entry price for oranges is exceeded by
the corresponding difference for table grape exports from the MED countries to the EU
(figure 4). On average, the SIV for table grapes amounts to 199.1% of the MFN entry price
effective July 21 to November 20.
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Figure 4. SIV and MFN entry price of MED exports of table grapes to the EU,
December 1995 to May 2005.

The situation for EU clementine imports from the MED countries differs considerably. The
SIV is below the MFN entry price (operative November 1 to the end of February) for Turkey
in 44%, Morocco in 31% and Israel in 23% of the surveyed cases for clementines, although a

preferential entry price is granted to Morocco exclusively (figure 5). Morocco also benefits
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Figure 5. SIV, MFN and preferential EP of MED exports of clementines to the EU,
December 1995 to May 2005.

heavily from an EPQ granted by the EU for Moroccan tomatoes. For the period 2000 to 2003
about 58% of Moroccan tomato exports enter the EU at a price between the MFN and the
preferential entry price (Chemnitz and Grethe, 2005). Thus, the EU entry-price system for

oranges and grapes is by and large redundant for MED country exports. For clementines and
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tomatoes, however, import prices are much closer to entry prices, and the entry-price system

seems to have an import restricting effect.

6 Development of Quota Fill Rates

The utilization of the preferential quotas for oranges is investigated by comparing the
development of orange exports to the evolution of the total orange quota, comprising TRQ
and EPQ. The corresponding quota fill rates, equal to the orange exports in percentage of the
total orange quota, are given in Table 4 for the period 1991 to 2004. The only countries for
which exports exceed the respective quota in some years are Morocco and Egypt. Morocco’s
orange exports exceed quotas in 1991 and 1992, but fall below afterwards. Since 1997,
Morocco’s fill rate has been below 50%. The removal of the TRQ in 2004 caused an increase
in the fill rate in that year. Egypt exceeds its quota from 2002 to 2004 due to the rise of
Egyptian orange exports to the EU in this period. Tunisia’s quota fill rate varies between 48%
and 75%. The rate for Cyprus is always below 50%. Israel exhibits the lowest fill rates,
declining from 32% in 1991 to 12% in 2004. The unweighted average fill rate fell from more
than 100% in 1991 to 39% in 1999, but rose again to over 50% in 2002.

Table 4. Orange Quota Fill Rates (Orange Exports in % of Quota)

Morocco Israel Cyprus Egypt Tunisia Average
1991 132 32 - 279 75 130
1992 106 33 - 347 69 139
1993 91 23 - 264 72 113
1994 86 17 - 92 73 67
1995 59 28 - 184 73 86
1996 54 58 - 105 64 70
1997 39 57 38 61 45 48
1998 35 47 25 54 69 46
1999 33 35 18 50 61 39
2000 26 27 16 68 69 41
2001 26 27 19 95 61 46
2002 21 15 21 170 61 58
2003 25 12 19 195 48 60
2004 46 12 19 114 53 49

Sources: Eurostat, European Union, own calculations.

Overall, while TRQs and EPQs for oranges originating in the MED countries were increasing,
the MED countries’ orange exports to the EU were decreasing. Therefore, the quota fill rate
has fallen for most MED countries, and the unweighted average quota fill rate has been 60%

or less for all years since 1997.
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7 Discussion of Results and Implications

Our analysis reveals that the import price of oranges originating in the MED countries is
about 40% higher than the MFN entry price on average. In addition, the investigation on the
EU trade preferences for oranges shows that about 70% of EU orange imports during the EU
orange harvest season originate in the MED countries, and have entered the EU tariff-free
since 1993 due to preferential tariff reductions. This suggests that the contribution of the
external market regulation to the protection of EU orange growers is low. In particular, the

entry-price system for oranges is of little effectiveness.

Low protectiveness of the EU reference-price system for oranges, the predecessor of the
entry-price system until the implementation of the Uruguay Round results, was already
detected by Swinbank and Ritson (1995). They find (p. 348) that countervailing charges were
applied 500 times for all fruits and vegetables in the period August 1988 to August 1994, due
to the shortfall of the import price under the reference price. For oranges, countervailing
charges were induced altogether only 7 times, which may be interpreted as an indicator for a
low protectiveness of the reference-price system for oranges or alternatively for a successful
organization of the exporters concerned (Swinbank and Ritson 1995, p. 356). These results
are in line with an earlier analysis of the EU external market regulations for oranges by

Williams (1986).

Concordantly, Morocco, Israel, and Cyprus do not utilize the preferential entry price for
oranges. Thus, MED countries do not compete with EU producers in this lower-price
segment. Indeed, EU importers report that prices of Moroccan and Israeli orange imports are
significantly higher than the import price of Spanish oranges. Egypt is the only MED country

benefiting from the preferential entry price to some degree.

The analysis also reveals that although orange quotas increased from 1991 to 2004 for the
MED countries as a whole, actual exports declined concurrently, and thus quota fill rates have
decreased. A quota underfill can result from the method of quota administration and
especially the red tape involved in importing under the quota (Skully, 2001). This, however,
seems not to be relevant for the TRQs and EPQs granted by the EU for fresh fruit and
vegetable imports. These quotas are administered according to the first-come-first-serve
principle, and EU importers report that they do not involve significant red tape. Thus, the

underfill reflects a market equilibrium, in which third country exporters’ marginal cost equal
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the EU price.” As a conclusion, the quantitative limitations of tariff and entry price reductions

within TRQs and EPQs are largely redundant.

Additionally, it is evident that the improvement of market access for Spain and Portugal due
to their EU accession occurred almost parallel to the enhancement of preferences for the MED
countries until 1993. This supports the conclusion that the development of trade preferences
for the MED countries compared to market access conditions for Spain and Portugal was not
decisive for the development of the MED's orange exports to the EU up to 1993. Furthermore,
our results indicate that the erosion of orange trade preferences of Israel and Morocco relative
to those of Spain and Portugal in the aftermath of 1993 did not cause the decline of orange
exports from those countries. Both countries’ orange exports enter the EU tariff free since
1993. Also, the preferential entry price is not utilized by the orange exporters in Israel and
Morocco. Even, the average import price of oranges originating in Israel and Morocco is
about 58% and 28% higher than the MFN entry price, respectively. Hence, any erosion of
trade preferences compared to Spain, which is suggested by Cioffi and dell’ Aquila (2004, p.
175), could not originate from EU trade policies. Also, we cannot find evidence for the
assumption of Cioffi and dell’ Aquila (2004, p. 178) that the large increase in the MFN entry
price relative to the former reference price may have contributed to the decline of Moroccan
and Israeli orange exports to the EU. Instead, we show that a preferential entry price for
oranges originating in Israel and Morocco, which was equal to the former reference price, was
introduced concurrently with the implementation of the entry-price system in December 1995.

Thus, Morocco and Israel were never subject to the MFN entry price for oranges.

Hence, factors beyond EU trade policy would appear to have caused the decline of the MED’s
orange exports to the EU. For example, market distance and product variety are of particular
importance for the decline of Israeli orange exports to Germany. German importers appreciate
the high flexibility with orange imports from Spain. Due to Spain’s proximity to the market,
Spanish produce is packed directly in nets in Spain and transported by truck to retailers’
distribution centers in Germany within 2 days. In contrast, Israeli produce is first packed in
cardboard boxes in Israel, which are transported by ship within 4 days to Marseille (France).
The produce is then carried by truck to packing stations in Germany where it is repacked in
nets before it is brought to supermarkets. Of course, the resulting transportation costs are
lower for Spanish produce. Besides, Shamouti is the orange variety which still dominates

Israeli orange production. In Spain, new orange varieties were introduced, e.g. the Navel

> See de Gorter and Kliauga (2005) for a detailed analysis of the economics of TRQs.
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varieties. German consumers prefer Navel over Shamouti oranges, but Israeli orange

producers have not adapted to this change in consumer preferences.

It remains to determine the influence of EU internal agricultural policy as well as structural
policy on the large increase in EU orange market share of Spanish produce. EU orange
production is protected internally by processing aid and withdrawal compensation. Also,
operational programs of producer organizations for improvement of product quality and
market promotion activities are financially supported. Restructuring aids are granted to
modernize marketing structure and to grub up old orange groves. Additional funds are

provided by the EU Cohesion Fund, e.g. for enhancement of transport infrastructure.

Finally, all this implies that the liberalization of orange trade between the EU and the MED
countries, which could be realized in the course of the ongoing Barcelona Process, would
induce few, if any, trade effects. Theoretically, the entry-price system would prevent
especially low qualities from entering the EU market. For oranges, however, interviews with
trading companies did not reveal evidence of potential low-quality orange market segments
below the entry price level. Existing regulatory standards for citrus fruits laid down in EC
regulation 2200/96 specify minimum quality requirements regarding e.g. fruit size, external
appearance and uniformity. Citrus produce which does not comply with those standards is not
allowed to enter the EU market. Thus, inexpensive, low-quality produce is barred from the
EU market, even if the EU entry-price system were removed. Recently, public standards are
supplemented by even more restrictive private standards, in particular EUREPGAP, which
evolves quickly and becomes a quasi-mandatory private sector quality assurance scheme for

fresh fruits and vegetables in the EU (Codron, Giraud-Héraud, Soler, 2005).

Yet, as demonstrated for clementines, these results cannot be generalized, not even for citrus
imported from the MED countries. It is highly probable that the removal of the entry price for
clementines would result in a decrease of the average EU import price level. Table grapes,
however, provide a second example for which the SIV of imports from the MED is far above

the EU entry price, and thus the entry-price system is of little effect.

The conclusion that large parts of the EU external trade regime for oranges are redundant will
potentially be amplified by the current round of trade negotiations in the WTO. Negotiations
on market access will probably result in significant tariff reduction rates which would also
apply to the specific tariffs which are part of the EU entry-price system. In implementing the
results of the Uruguay Round, the EU reduced entry prices by the same monetary amount as
specific tariffs—an approach which could be repeated and would thus further diminish the

relevance of the EU entry-price system (Grethe 2005, p. 28-29).
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In the light of the low effectiveness of the EU import regime for oranges along with high
transaction costs involved in its administration and further development, the unlimited and
free access by MED countries to the EU orange market could be considered as an alternative.
This may be extended to grapes and possibly to other fruits and vegetables. In addition, the
abolition of the entry-price system for some products would reduce the incidence of a clear
non tariff barrier to market access which survived the Uruguay Round process of tariffication,

but which is in clear conflict at least with its spirit.

Acknowledgements

Helpful comments made by Stephan von Cramon-Taubadel, John Beghin and Frank Fuller on
a draft version and financial support by the Volkswagen foundation are gratefully
acknowledged.

References

Brenton, P., and T. Ikezuki. 2005. “The Impact of Agricultural Trade Preferences, with Particular Attention
to the Least Developed Countries.” In A. Aksoy, and J. Beghin, eds., Global Agricultural Trade and
Developing Countries. Washington DC: World Bank, pp. 55-73.

Chemnitz, C., and H. Grethe. 2005. “EU Trade Preferences for Moroccan Tomato Exports — Who
Benefits?” In XI™ Congress, European Association of Agricultural Economists, "The Future of Rural
Europe in the Global Agri-Food System", Copenhagen, 24-27 August (CD).

Cioffi, A., and C. dell’ Aquila. 2004. “The Effects of Trade Policies for Fresh Fruit and Vegetables of the
European Union.” Food Policy. 29:169-185.

Codron, J.-M., E. Giraud-Héraud, and L.-G. Soler. 2005. “Minimum Quality Standards, Premium Private
Labels, and European Meat and Fresh Produce Retailing.” Food Policy. 30:270-283.

de Gorter, H., and E. Kliauga. 2005. ‘“Reducing Tariffs versus Expanding Tariff Rate Quotas.” In
Anderson, K. and Martin, W., eds., Agricultural Trade Reform and the Doha Development Agenda.
New York: Macmillan and the World Bank.

European Commission. 2005a. TARIC.

. 2005b. Standard Import Values. Unpublished.

European Union. Various issues. Official Journal of the European Communities (OJ).

Eurostat. Various issues. External Trade Data.

Food and Agriculture Organization. 2005. FAOSTAT Agricultural data. http://www.fao.org. (Accessed at
30 July 2005).

Grethe, H. 2005. “EU Agricultural Trade Preferences for North Africa and the Near East and the EU
Import Regime for Fresh Fruit and Vegetables.” Paper prepared for the FAO Regional Trade
Workshop Recent Development in the WTO Negotiations on Agriculture and in Regional Trade
Agreements and their Implications for Trade, Agriculture and Food Security in the Near East
Countries", Cairo 15th to 17th November.

Grethe, H., S. Nolte, and S. Tangermann. 2005. “Evolution, Current State and Future of EU Trade
Preferences for Agricultural Products from North-African and Near-East Countries.” Journal of
International Agricultural Trade and Development. 2:109-133.

Skully, D. 2001. Economics of Tariff-Rate Quota Administration. Technical Bulletin No. 1893, Washington
DC: U.S. Department of Agriculture, Economic Research Service.

34



Swinbank, A., and C. Ritson. 1995. “The Impact of the GATT Agreement on EU Fruit and Vegetable
Policy.” Food Policy. 20:339-357.

Williams, H. 1986. “Future Prospects of Cyprus Citrus Exports to the E.E.C.” Discussion Paper 16,
University of Newcastle upon Tyne, Department of Agricultural Economics.

35



4 The EU Entry Price System for Fresh Fruits and Vegetables — Paper Tiger

or Powerful Market Barrier?

jointly with Harald Grethe

36



The EU Entry Price System for Fresh Fruits and Vegetables — Paper Tiger or Powerful
Market Barrier?

Linde Goetz® and Harald Grethe”

* Department of Agricultural Economics and Rural Development, University of Goettingen, Germany
® Institute for Agricultural Policy and Agricultural Markets, University of Hohenheim, Germany

The authors are grateful to the European Commission, DG Agriculture and DG Taxation and Customs Union for
making data available, and appreciate financial support from the Volkswagen Foundation. In addition, we would
like to thank staff members of the European Commission and German importers for answering our questions and
discussing our results. Finally, we thank Stephan von Cramon-Taubadel, Nana Kuenkel, Holger Schulze and
Walter Zucchini as well as two anonymous reviewers for helpful comments on a draft version.

Summary:

The EU protects EU growers of 15 kinds of fresh fruits and vegetables against international
competition by the entry-price system (EPS), which is designed to restrict imports below the
product-specific, politically designated entry price level. This study investigates the relevance
of the EPS per product and country of origin. We develop two indicators for the effectiveness
of the EPS, which serve as variables in a cluster analysis identifying four classes differing in
the relevance of the EPS. The relevance of the EPS is found to be heterogeneous among
products as well as countries of origin. It is highest for artichokes, courgettes, cucumbers,
lemons, plums and tomatoes. The influence of the EPS on apples, clementines and pears is
significantly lower, and of least relevance for apricots, mandarins, oranges, peaches and
nectarines and table grapes. The EPS has the greatest effect on countries which neighbour the
EU, whereas it is of minor importance for exports from far-away countries with the exception
of China and South Africa.

1 Introduction

The EU is the largest importer of fresh fruits and vegetables in the world, in 2005 accounting
for 47% of world fresh fruits and vegetable imports (intra-EU trade excluded, EU-27) (FAO,
2007). It has established a comprehensive import system for fresh fruits and vegetables,
which protects EU growers of 15 kinds of selected fruits and vegetables against international
competition not only by the means of ad valorem tariffs of up to 20%, but also by the EU
entry-price system (EPS). Analogous to a minimum import price, the EPS aims to restrict
imports below the product-specific, politically designated entry price (EP) level. This system
was established in 1995, replacing the former reference price system (RPS).

Various authors have analysed the functioning and effects of this highly complex system and
have compared it to the former reference price system (see Williams and Ritson, 1987;
Swinbank and Ritson, 1995; Grethe and Tangermann, 1999; Martin and de Gorter, 1999;
Cioffi and del' Aquila, 2004; Chemnitz and Grethe, 2005; Goetz and Grethe, 2007; Garcia-
Alvarez-Coque et al 2007; Martinez-Gomez 2007; Lopez and Muiiz, 2007). As a general
conclusion, the effects of the EPS appear relatively difficult to assess and differ strongly

between countries of origin and products.
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This study is unique in that it comprehensively analyses the effectiveness of the EPS for all
products and countries of origin based on a uniform approach. The central question is whether
the EPS influences EU import prices. In particular, we investigate the relevance of the EPS on
a disaggregated level, i.e. for each of the 15 fruits and vegetables and all major exporting
countries individually. We utilise a unique data set comprising about 60,000 observations of
the standard import value (SIV), a synthetic import price calculated by the European
Commission (EC) based on wholesale price quotations, for the period 1995 to 2005
(European Commission, 2005a). We derive two indicators to measure the influence of the
EPS. One indicator is taken from previous studies, supplemented by a newly developed
indicator. These indicators serve as variables in a cluster analysis that identifies four clusters
of product-specific and country-specific imports of fresh fruits and vegetables which differ
according to the degree they are affected by the EPS.

The effectiveness of the EPS is particularly topical for four main reasons. First, from an EU
producer’s perspective it is interesting to see how policy-dependent the sector is. Any
liberalisation of trade in fresh fruits and vegetables between the EU and Southern
Mediterranean countries’ (SMC) within the Barcelona Process is strongly resisted by EU
producers, as SMC exports of fresh fruit and vegetables to the EU directly compete with
southern EU production due to overlapping production and marketing campaigns (Garcia
Alvarez-Coque and Jordan Galduf, 2007).’

Second, for any quantitative analysis of liberalisation of trade in fresh fruits and vegetables
especially between the EU and SMC, knowledge of the impact of the EPS on the EU import
price is required, as Garcia Alvarez-Coque and Jordan Galduf (2007) point out. Some applied
studies which analyse the liberalisation of EU fruit and vegetable trade disregard the EPS (e.g.
Bunte, 2005). Our paper provides a basis for deciding for which products it is important to
take the EPS into account in simulation analyses.

Third, the EPS is criticised from a development policy perspective. This is based on the
assumption that the EPS restricts fruit and vegetable exports especially from developing
countries, which have a clear comparative cost advantage in the labour-intensive production
of fruits and vegetables compared with developed countries (Diop and Jaffe, 2005). Our

analysis sheds light on the question for which countries the EPS is of particular relevance.

 The SMC comprise the following ten Mediterranean countries: Algeria, Egypt, Israel, Jordan, Lebanon,
Morocco, the Palestinian Authority, Syria, Tunisia and Turkey.

7 In some EU regions, fruit and vegetable production plays an important role for agricultural incomes. There are
35 EU regions in which fruits and vegetables represent more than 45% of the gross added value of the region’s
agricultural sector (Garcia Alvarez-Coque and Jordan Galduf, 2007). These regions are in Spain, Greece and
Italy (8 each), the Netherlands (5), Belgium (4), and Portugal and France (1 each).
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Fourth, in the context of the ongoing Doha negotiations of the World Trade Organization
(WTO), knowledge about the effectiveness of the EPS could serve as a basis for deciding how
much negotiation effort to put into its maintenance (from an EU perspective) or its
dismantling (from a third-country perspective).

This article is structured as follows. Section 2 describes the functioning of the EPS and
Section 3 presents a literature review. The indicators used to analyse the effectiveness of the
EPS are derived and discussed in Section 4. Empirical results of the cluster analysis are
presented in Section 5, while an outlook on the further development of the effectiveness of the

EPS is given in Section 6. Section 7 concludes.

2 Structure of the EU entry-price system

The EU protects growers of 15 kinds of selected fruits and vegetables against international
competition not only by the means of ad valorem tariffs of up to 20%, but also by the EPS.
The EPS came into effect on July 1, 1995, replacing the former RPS. Analogous to a
minimum import price, the EPS is designed to restrict imports below the product-specific,
politically designated EP plus ad valorem tariff (Table 1). If the EP is undercut, an additional
specific tariff is levied, which proportionally varies depending on the gap between the
product’s actual import price and the EP. When the EP is undercut by 8% or more, the
maximum specific tariff, referred to as the maximum tariff equivalent (MTE)®, of up to 80%
of the EP is charged. For example, the EPS is applied to oranges during the EU orange
harvest season in the time period December 1 to May 31. The MFN tariff for oranges
seasonally varies between 3.2% and 16.0% whereas the MFN EP remains constant at a level
of 354 €/t. If oranges are exported to the EU at a price of 336.3 €/t, the EP is undercut by 5%.
This implies that the exporter has to pay an additional specific tariff of 17.7 €/t which is equal
to the gap between the import price and the EP. If the entry price for oranges is undercut by
8% or more, an additional specific tariff at the level of the MTE of 71 €/t is charged.
Concurrently to protecting EU growers, the EU aims to foster exports to the EU of these fruits
and vegetables from preferred trading partners by granting preferential market access. In most
cases, preferential market access to the EU market for fresh fruits and vegetables is restricted
to ad valorem tariff reductions, and thus the EPS still applies. Exceptions are market access
under the Everything-but-Arms Initiative, and preferential market access for the Balkan

countries, for which the EPS does not apply. In addition, in some cases EU trade preferences

¥ The designation “maximum tariff equivalent” stems from the Uruguay Round, in which the MTE was
established as the tariffied equivalent of the former RPS.
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Table 1: Basic elements of the EPS

MFN MEFN EP Pref. EP Specific tariff

tariff Level Period of Level As a % of MTE

(%) (€Nt application (€/t) MEFN EP (€Nt

Apples 48-11.2 457 - 568 01.01.- 31.12. - 41.9-52.1 238
Apricots 20.0 771 -1,071 01.06.- 31.07. - 21.2-294 227
Artichokes 10.4 654 - 826 01.11. - 30.06. 571 27.7-35.0 229
Cherries 12.0 916 — 1,494 21.05.- 10.08. - 18.3-29.9 274
Clementines 16.0 649 01.11.-28.02. 484 16.3 106
Courgettes 12.8 413 - 692 01.01.-31.12. | 413-424 | 22.0-36.8 152
Cucumbers 12.8-16.0 481 —-1,105 01.01.-31.12. 449 34.2-78.6 378
Lemons 6.4 462 - 558 01.01.-31.12. - 459-554 256
Mandarins 16.0 286 01.11. - 28.02. - 37.1 106

Oranges 32-16.0 354 01.12.-31.05. 264 20.1 71
n‘;ii‘::‘;se/ . 17.6 600-883 | 11.06. - 30.09. - 14.7-21.7 130
Pears 40-104 388-510 01.07.- 30.04. - 46.7-61.3 238
Plums 6.4-12.0 696 11.06. - 30.09. - 14.8 103

Table grapes | 8.0-17.6 476 - 546 21.07.-20.11. - 17.6-20.2 96
Tomatoes 8.8—14.4 526 —1,126 | 01.01.-31.12. 461 26.5-56.7 298

Sources: European Commission (2007), own calculations.

for fresh fruits and vegetables include a preferential EP, which is lower than the most
favoured nation (MFN) EP. Preferential EPs, which are limited quantitatively up to a certain
export amount by entry price quotas (EPQs), are granted exclusively to Morocco’ for
artichokes, courgettes, cucumbers, clementines and tomatoes, while a preferential EP for
oranges is also granted to Cyprus (pre-EU), Egypt and Israel. As an example, Figure 1
compares the EU orange market access conditions for MFN countries to those for Israel, a
preferred trading partner in the time period January, 1 to March, 31. A MFN country has to
comply with an EP of 354 €/t and is subject to a tariff amounting 16%. In contrast, Israel may
export oranges to the EU tariff free and has to comply with a lower EP of 264 €/t within an
EPQ of up to 201,500 t. If Israel’s exports exceed the quota, the MFN entry price applies and
an ad valorem tariff amounting 40% of the MFN tariff (6.4 %) is charged.

Monitoring compliance with the EPS faces the difficulty that a large share of fruit and
vegetable imports in the EU is on commission, implying that the import price is not
determined until the product is sold in the EU market. Therefore, the EC calculates a synthetic
import price, the standard import value (SIV). Fruit and vegetable prices, surveyed for each

product and export country individually, are collected on representative fruit and vegetable

? Since January 2006, Jordan has enjoyed preferential EPs similar to Morocco; however, this period is not
covered in this analysis.
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MEFN country Preferred country with EPQ: Israel

410.6 €/t = Minimum import price Pref. min.
. mmport price = 374 7 €/t

Pref. tariff (6.4%) .22.7 €/t

56.6 €/t MFN tariff (16%)

264 €/t = Pref. min.
1mport price

354 €/t MFN EP MFN EP . 354 €/t

264 €/t Pref. EP

»

Annual EU e.xport' . Annual EU expo'rt:
quantity (t) 201,500 quantity (t)

Figure 1: EPS market access conditions for oranges for a MFN country compared to a
preferred country (Israel)

Sources: European Commission (2007), own calculations.

wholesale markets in all EU Member States. The daily SIVs are calculated as a weighted
average of collected wholesale market prices, less a marketing and transportation margin and
applied tariffs.'’ Exporters have three options to declare fruits and vegetables which are
subject to the EPS. The first is the SIV method, whereby the product is declared based on the
product-specific SIV as surveyed by the EC on the respective import date. This method is
easy to apply for the importer and does not lead to specific tariffs being charged if the SIV is
higher than the EP. Alternative methods apply when products are declared at values indicated
on invoices. These methods are used when there is an incentive for the importer to apply an
alternative method, either because the SIV is below the EP, resulting in additional specific
tariffs; or far above the EP, resulting in high ad valorem tariffs being charged. In such cases,
the EU’s import charges can be based on the free on board (f.0.b.) invoice price adjusted for
insurance and freight costs and thus the actual cost insurance freight (c.i.f.) price (second
method). The third option is customs clearance according to the deductive method, whereby
import duties are charged in compliance with the effective selling price of the shipment,
which has to be proven by invoice.

The EPS can be circumvented (both legally and illegally), so that some product is finally sold
at prices below the EP (Garcia-Alvarez-Coque, 2002). According to information from
importers, illegal circumvention (e.g. based on false invoicing) is more prevalent in small-

scale trading, particularly between related trading partners. Storage can offer a means of legal

1" Details of the calculation of the SIV are provided by Regulation 3223/94 (OJ 1994, 1.337/66).
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circumvention, as storable products can be imported at any time while customs clearance is
delayed until some later date when the SIV is above the EP. Once cleared at a favourable SIV,

the product can be sold later on EU markets at any price (Cioffi and del' Aquila, 2004).

3 Previous studies

Various authors have analysed the functioning, effects and especially degree of protectiveness
of the highly complex EPS and its predecessor the RPS.

Swinbank and Ritson (1995) analyse the influence of the RPS by determining the number of
countervailing charges applied in the period 1988-1994 based on SIV data. The study covers
all fruits and vegetables subject to the RPS for all major exporting countries. They find that
the RPS has the most protective effects for lemons, with Turkey and Cyprus particularly
affected. Overall, they identify Spain and the Canary Islands'' as the most affected exporters,
accounting for about one-third of all cases of countervailing charges (Swinbank and Ritson,
1995, 346).

Analogously, Cioffi and del' Aquila (2004) analyse the effects of the EPS for apples, oranges
and tomatoes based on the number of days on which the SIV was below the EP. They point
out that the time distribution of these events in relation to the marketing season of each
product has to be taken into account, in particular for highly storable products such as apples,
in order to assess the protectiveness of the EPS correctly. The analysis is conducted for the
major exporting countries in the period 1995-2000. They find that the EPS has low relevance
for imports of apples and oranges, but has a relatively strong influence on tomatoes. In
addition, they show that the incidence of SIVs below the EP for apples originating in the
southern hemisphere countries of South Africa, Chile, New Zealand and Argentina is
concentrated in October and November, which falls outside the main export period for these
countries (March to September). They attribute such episodes when SIVs fall below the EP
outside the main export season to residual quantities of stored apples (Cioffi and del' Aquila,
2004, 175).

Several recent case studies have investigated the relevance of the EPS for individual SMC and
specific fruits and vegetables. Chemnitz and Grethe (2005) find that the EPS is of high
importance for tomato imports from Morocco. The EU import price which is measured as the
SIV is below the MFN EP in 71% of the observations for tomatoes originating in Morocco in

the period 2000-2003. As a result, the preferential entry price is heavily utilised and monthly

' Although Spain and the Canary Islands entered the EU in 1986, they had to comply with the reference price
system indirectly through a system of offer prices until 1993.

42



Moroccan tomato export quantities are almost equal to the size of the respective entry price
quota in the period 2000-2004. This ‘fine tuning’ is accomplished by a public Moroccan
export control and coordination authority which coordinates and monitors Moroccan tomato
exports.

Garcia-Alvarez-Coque et al. (2007) analyse different policy scenarios for the liberalisation of
the EU import regime for fresh tomatoes based on a comparative static partial equilibrium
model that accounts for the EU-25, Morocco and the rest of the world (ROW) as major
suppliers. They find that eliminating the EPS would have serious consequences for EU tomato
producers, reducing sales by 20% in some periods of the year, whereas Morocco and the
ROW would benefit. In addition, prices could decrease by up to 10% in the first quarter of
each year. Trade effects resulting from liberalisation of the EPS would also be largest in this
period.

In their analysis of the EU import regime for oranges, Goetz and Grethe (2007a) show that the
EPS is of low relevance for orange exports from SMC. In particular, the SIV is about 70%
higher on average than the applied, preferential EP for Moroccan oranges in the period 1995-
2004. The SIV of Moroccan oranges is only lower than the EP in 7% of all observations,
implying that Morocco does not profit from its preferential entry price for oranges. This is
supported by analysis of Morocco’s orange quota filling rate, which includes the preferential
entry price quota as well as a preferential tariff rate quota. Since 1997, Morocco’s orange
quota filling rate has been below 50%.

Martinez-Gomez (2007) finds that the value resulting from the preferential entry price for
exports of Moroccan clementines to the EU accounts for about 25% of the total value of
preferences, with the remaining 75% attributed to preferential ad valorem tariff reductions.
Loépez and Muiiz (2007) develop a method to measure the impact of different options for
tariff cuts under the Doha Round of the WTO on market access for products covered by the
EPS. For lemons, cucumbers and tomatoes, they find that reducing the EP by the same
amount as the MTE can generate much larger reductions in expected duties than maintaining
it constant at current levels. The authors point out that this effect is sensitive to the difference
between the actual import price and the EP.

In summary, all recent studies on the restrictiveness of the EPS cover only a single
product/country of origin combination or a subset of products/countries of origin. None
analyses the effectiveness of the EPS in general. Results on single products/countries of origin

are heterogeneous.
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4 Specification of indicators to analyse the effectiveness of the EPS

In this study, the relevance of the EPS for the import price of each of the 15 selected types of
fruits and vegetables, and for the primary exporting countries, is individually investigated.
This section specifies, empirically illustrates and discusses limitations of the utilized
indicators.

We define the relative difference between the SIV and the respective EP as GAP as follows:

with i=kind of product, j=country of origin and t=time. Since preferential EPs are granted to

just some countries, EPjjt depends not only on the kind of product but also the country of

origin. Besides, ERjjt varies seasonally for some fruits and vegetables. If GAPijt >0 the

import price is higher than the EP, and if GAPi jt <0 , it is lower.
Several characteristics of the distribution of GAPijt can be identified which are related to the

relevance of the EPS. Import price observations with GAPijt < 0indicate that there exists an

export supply below the EP. The higher the share of observations with GAPijt <0, the

higher the export supply at prices below the EP. In such cases, the EPS is relevant.
Assuming that circumvention of the EPS is only possible to some degree, and/or that

circumvention involves additional costs (e.g. for storage), a high share of observations with

GAPijt <0 indicates that abolishing the EP would result in an increase of imports at prices

below the EP. The stronger the degree of circumvention and/or the lower the cost of
circumvention, the less the EPS restricts the existing export supply below the EP, and the
lower the effect of abolishing the EP would be.

This can be illustrated by two examples, oranges and tomatoes originating in Morocco. Case
studies show that the EPS is of low relevance for EU orange imports originating in Morocco
(Goetz and Grethe, 2007). In contrast, the EPS is highly relevant for imports of tomatoes
originating in Morocco (Chemnitz and Grethe, 2005; Garcia-Alvarez-Coque et al., 2007).

Figure 2 compares histograms for the distributions of GAP; jt for these two cases in the period

1997-2005.
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The figure shows that GARy; >0 for all observations for oranges, whereas GAP;; <0 for a

substantial share (21%) of observations for tomatoes. Thus, the export supply for oranges
originating in Morocco is exclusively above the EP, whereas tomatoes exported by Morocco

are also supplied at prices below the EP.

Thus, we define the share of observations with GAPiJ-t < 0in all observations of GAPijt as the

first indicator of our analysis of the relevance of the EPS:

(2)  Neg.GAPR; = (number of observations GAP;j; with GAP; <0)

/ (number of observations GAP, it )

with i=kind of product, j=country of origin and t=time. This is correlated with the importance

of the EPS. The smaller neg.GAPi,- , the less relevant the EP for the import price for product i
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Figure 2: Histograms of GAP; jt for oranges and tomatoes originating in Morocco

Sources: European Commission (2005a, 2007), own calculations.

exported by country j. Conversely, the larger N€g -GAPij , the higher the influence of the EPS

on the EU import price. As explained above, this requires SIV to be below the EP within the
actual import season of the product. A similar variable is used in previous studies on the
effectiveness of the EPS and RPS (see Cioffi and dell’ Aquila (2004) and Swinbank and
Ritson (1995), respectively).
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One drawback of N€g -GAPij as an indicator for the relevance of the EPS is that it is confined
to the effects of the EPS on observations with GAPi jit < 0 and does not cover the influence of

the EPS on observations with GAPijt >0 . Therefore, we derive a second indicator from the

assumption, which is supported by anecdotal evidence, that exporters often supply their
product at the lowest possible price while complying with the EP, thereby utilising their
competitive cost advantage only to such a degree that additional specific tariffs are avoided.
In other words, exporters could supply at lower prices but do not do so in order to avoid

triggering  specific  tariffs. This implies a concentration of observations

with GAF’ijt >0 slightly above the EP. Here, the EP is relevant for exporters and has a

significant influence on the price of the export supply. Hence, if the EP were abolished,

export supply at prices below the EP would increase. Conversely, the EPS has no influence on

observations with GAPijt >0 with SIV being significantly higher than the EP. The degree of

accumulation of observations with GAPijt >0 slightly above the EP can be measured by the
quantile with p=0.05 of the distribution of GAPijt with GAPijt >0 . The quantile with p=0.05
measures the highest GAPijt value in the set of observations that belong to the bottom 5% of
the distribution of observations with GAPijt >0 . The lower the value of the 0.05-quantile,

the more observations accumulate slightly above EP. This indicator explicitly addresses the

influence of the EPS on import price observations with GAP; jt = 0.

As an example, it becomes directly evident from Figure 2, that observations with
GAPijt > 0 concentrate slightly above the EP for tomatoes, whereas for oranges the value of
GAPijt is significantly higher than the EP with the minimum value of GAPijt amounting to
0.13. The 0.05 quantile is 0.03 for tomatoes and 0.31 for oranges. In other words, the smallest

5% of the observations with GAPijt > 0 exceed the EP by at most 3% for tomatoes compared

with 31% for oranges. This suggests that the EPS is much more effective for tomatoes from

Morocco than for oranges from Morocco, confirming the case study results cited above.
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Thus, the degree of concentration of observations with GAPi jt around the EP measured by the
0.05 quantile of the distribution of GAPijt with GAPijt >0 serves as the second indicator in

our analysis. Since the variance of GAP, jt may vary by product and country of origin, and the

0.05 quantiles of distributions with differing variance are not exactly comparable, the 0.05
quantile is standardised by the standard deviation. In addition, large values are weighted less
by taking logarithms, as the effectiveness of the EPS is only proportional to the 0.05 quantile

within a certain interval;

Qo.05ij

3) Qo.0sij =In WAPU)

%
The less GAPijt is concentrated around the EP, the larger Qo.0sij and the lower the influence

%
of the EPS on the EU import price. For oranges and tomatoes originating in Morocco, Q0.05ij

equals 11.83 and 0.54, respectively. However, the converse case has to be interpreted with
care, as an accumulation of prices around the EP could also be caused by other factors, as the
following example illustrates. Figure 3 shows the histogram of the EU import price for
pineapples, measured as the unit value (UV). UVs are surveyed by the EC on a biweekly basis
for fruits and vegetables which are not subject to the EPS (European Commission, 2006). We
transform the UV according to
UV, * _ UVj; —min(UVj)
(4) it min(UV;) -

with i=product and t=time. Thus, UVi differs from SlVi}kt in that it does not describe the
difference to ERjt but rather to the minimum UV; .

Figure 3 shows that the distribution of UVt for pineapples exhibits an accumulation close to

its minimum value with Q0.05 = 2.97, even though an EP for pineapples does not exist. In this

case, the accumulation is not caused by the EPS. Instead, it could be associated with strong

price competition, if the sum of production and marketing costs is similar to the

. . - . * . . . .
minimum YVi for many suppliers.'> Therefore, a low value of Qoosij in combination with a

particularly low value of N€g.GAP; may but does not necessarily indicate that the EPS is

12 Also, Deaton and Laroque (1989) find that price distributions of storable products tend to be truncated on the
left.
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relevant. In such cases, the importance of the EPS cannot be determined unambiguously

based on these indicators alone.

Pineapples

Frequency
6
I

Difference between UV and minimum UV (in % of minimum UV)

Figure 3: Histogram of UVt for pineapple
Sources: European Commission (2006), own calculations.

The possible combinations of QS,OSij and neg.GAP;; can be categorised (Figure 4). Quadrant I

represents cases in which Neg.GAP; is high and QS,OSij is low, indicating that a relatively

large export supply at prices below the EP exists, with the export supply above the EP
concentrated slightly above the EP level. This implies that the EPS does influence the EU

import price. In contrast, quadrant IV comprises combinations of a small value for
neg.GAPj; and a large value for Qg.osij . In this case, there is no large export market segment

below the EP, and market supply is not concentrated strongly at prices just above the EP. This
suggests that the EPS is of relatively low relevance for the EU import price. A combination in
quadrant IT implies that the export market supply below the EP is small but that market supply
above the EP accumulates around the EP. Here, the EPS could be important, but not

necessarily so, as explained above.

Combinations of large values of both N€J -GAPij and Qg,osi j in quadrant III imply that market

supply at prices below the EP exist, but that supply prices above the EP are not concentrated
just above the EP. This could indicate a segmented market consisting of a low-quality

segment with a price level below the EP as well as a high-quality segment with a price level
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far above the EP". Alternatively, observations in quadrant III could be explained by a high

degree of circumvention of the system. In such cases, the EPS is relevant for the EU import

price.
A
I 111
o neg GAPl] 1arge ° ne*g GAPl] large
e Qoosij small o Qo.05ij large
= EPS is relevant = EPS is relevant
*
neg.GAPjj
11 v
° ne*g GAP'J small e nNeg GAPIJ small
1 %k
. Q0.0SlJ small . Q0.0Sij large

= EPS could but is not
necessarily relevant

= EPS is not relevant

*
s Q0.05ij

Figure 4: Classes of combinations of the two indicators of the effectiveness of the EPS

It should be pointed out that the two indicators Qg.osij and neg.GAP;; complement each other,

but are theoretically not necessarily related. For example, if the EP is highly relevant and a

country’s exports to the EU are strongly organised and managed well in order to comply with

the EPS by supplying products at a price at least as high as the EP, the value of neg.GAP; as
well as QS,OSij might be low. In this case, the effectiveness of the EPS is high, although

neg.GAP;; is low. Thus, neg.GAP;; alone would not correctly determine the effectiveness of
the EPS. Instead, the high relevance of EPS would become evident in a low value of 0.05ij .
The remainder of this section aims to further justify the indicators selected for measuring the
relevance of the EPS. We describe other measures correlated to the effectiveness of the EPS
and difficulties that would arise if applied in the context of this study.

The skewness coefficient'® is a further distribution moment which can reflect the impact of
the EPS. For example, the skewness of the distribution of GAP values for oranges from

Morocco, for which the EPS is of low importance, is rather low at 0.62, but is relatively high

" The idea of a twofold segmentation of the EU fruits and vegetables market can also be found in Cioffi and
dell’ Aquila (2004, 179).

'* Skewness is a measure for the asymmetry of a probability distribution. A positive skew indicates that the right
tail of the distribution is longer than the left tail, whereas a negative skew indicates that the lef§ tail of the
distribution is longer than the right tail. The measure of skewness used here is S = E(X —)” / o~ with 7 the
mean values and o the standard deviation of f(x).
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at 1.19 for tomatoes originating in Morocco, for which the EPS is highly relevant. This
represents an additional hint that the EPS is highly effective for tomatoes from Morocco, as
the asymmetric distribution with the relatively short left tail is probably caused by traders
avoiding selling below the entry price. However, skewness is also strongly influenced by
accidental extreme values, which are typical for fruit and vegetable data. Figure 5 shows A)
the histogram and normal density function and B) the qq-plot'® of the distribution of APijt
for apples from South Africa, which is characterised by a large number of extreme values and

a skewness coefficient of 2.04. Yet, as the graphs directly show, the influence of the EPS is

GAP;, >0

low since observations with . neither accumulate slightly above the EP, nor is there

. . .. GAP. <0 .
a high share of observations with It . In contrast, skewness is rather low for lemons

GAP;
originating in Argentina at 0.77 (Figure 6), although the distribution of Nt s

characterised by a high share of negative observations and an accumulation of observations
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Figure 5: GAPR, jt apples from South Africa — A) histogram and normal density function,
B) QQ-plot GARy;

Sources: European Commission (2005a, 2007), own calculations.

> A quantile-quantile (qq) plot is a tool for comparing two distributions. In our application, the empirical
distribution is compared to a normal distribution. If these two distributions are equal, their quantiles are equal,
implying that the empirical quantile values are on the diagonal line.
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with GAPijt > 0 slightly above the EP. In the latter case, the low value of skewness is caused

by a high share of negative observations which increase the symmetry of the distribution of

GAPijt. Therefore, a robust estimate of skewness that excludes extreme values from the
dataset, would improve results only in some cases but not all. Thus, we do not consider
skewness as an indicator in this study.

Furthermore, for our analysis we do not assume either that GAPijt would be normally
distributed in the absence of an EP, or that the EP generates a truncation of the distribution, as
Lépez and Muiiiz (2007) do, for two reasons. First, due to the existence of observations of
GAPijt with GAPy <0, distributions of GAPijt which are influenced by the EP are not
necessarily represented by a truncated distribution. This becomes particularly evident from
Figure 6 which presents the histogram (A) and the corresponding qg-plot (B) of the
distribution of GAPijt for lemons originating in Argentina with 36% of GAPijt <0.

Second, the assumption that SIV is normally distributed seems inadequate in general. As
shown above, price distributions may be truncated. Furthermore, price distributions may be

two peaked, as shown in Figure 7 A) for artichokes originating in Egypt.

density
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sample quantiles
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diff. SIV and EP, in % of EP (1.0=100%) normal theoretical quantiles

Figure 6: GAPijt lemons from Argentina — A) histogram and density function, B) QQ-
plot GAPijt

Sources: European Commission (2005a, 2007), own calculations.
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Figure 7: GAPijt artichokes from Egypt — A) histogram and normal density function, B)
QQ-plot

Sources: European Commission (2005a, 2007), own calculations.

5 Empirical results

The indicators neg.GAP;; and Qg,osu derived above are calculated for 81 country- and

product-specific distributions of GAPijt, each consisting of between 65 and 2,678

observations'®.
We conduct a cluster analysis with the aim to attribute country- and product-specific imports

of fresh fruits and vegetables into classes which differ in the relevance of the EPS.
Although neg.GAP; and QS_OSij exhibit substantial correlation (correlation coefficient = -0.59,

which is significantly different from zero at p=0.01), both indicators are used as variables in
the cluster analysis for reasons given in Section 4.

The cluster analysis is conducted in several steps. We first identify any outliers (here, “plums
from Turkey”) using the Single-Linkage method and remove them from the dataset. Then, the
optimal number of clusters and the respective cluster means are identified by the Ward

method, which serves as a starting partition in the consequent application of the K-Means

'® The number of available observations of SIVs for a product of a particular exporting country varies depending
on the number of days the product is traded on EU wholesale markets. Moreover, series of observations of up
to two years length are excluded from individual datasets due to data inconsistencies. Altogether, we utilise
about 57,000 observations of SIV in the time period 1995-2005.

52



method to determine the elements of each cluster. Although Scree test results indicate that the
optimal number of clusters is three, we allow four clusters in the K-Means method. Since
objects in cluster 1 are distinctively different from all other objects, these could be treated as
outliers. If the Scree test is conducted for the dataset excluding the objects in cluster 1, then
three clusters are optimal. Therefore, we choose the four-cluster result from the Ward method
as the starting partition for the K-Means method, which identifies the optimal four-cluster
solution for 80 objects.

Several criteria suggest that the obtained four-cluster solution is of high quality. F-values are
smaller than 1 for both variables in each cluster, indicating that the clusters are very

homogeneous (Table 2). Further, eta=0.93 on average implies that the two variables

neg .GAP;; and Q;,osij are significantly different and that the within-cluster variance is low. In

addition, eta® = 0.86 shows that 86% of the variance of neg GAP;; and QS.osij can be attributed

to differences between clusters on average. The stability of the cluster solution is high. Cross-
tabulation indicates that 74 objects, corresponding to 92.5% of the total, are classified
congruently by the Ward and the K-means methods. In addition, the kappa number is equal to
0.90.

Results of the cluster analysis are presented in Table 2 and in the cluster plot (Figure 8). The
cluster plot is organized in the same dimensions as Figure 4 above: the vertical axis displays
the share of negative observations in its original dimension, while the horizontal axis displays
the size of the 0.05 quantile in its normalised, logarithmised and z-standardised form. Table 3

additionally presents detailed results for all objects.

Table 2: Cluster characteristics

Cluster 1 Cluster 2 Cluster 3 Cluster 4
n =8 (10%) n=21(26%) n =26 (33%) n=25(31%)

* * * *
neg GAP; | Qposij | Neg.GAP; | Qoosij | neg.GAPy; | Qoosij | neg.GAP; | Qo osij
(stand.) | (stand.) | (stand.) | (stand.) | (stand.) | (stand.) | (stand.) | (stand.)

F-value 0.15 0.65 0.19 0.28 0.02 0.10 0.01 0.15
t-value 2.65 -1.06 0.31 -1.04 -0.47 0.10 -0.61 1.11
(mean)

Relevance

A
A
5}
&

EPS
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Figure 8: Cluster plot

Cluster 1 consists of eight (10%) of the eighty objects, which are characterised by an

extremely high value ofneg.GAP;; , varying between 0.65 and 0.92, while Q;,osij varies over
a broad range between -1.90 and 0.41. T-values for cluster 1 indicate that neg.GAP;; is higher
and Q0.0si j substantially lower than on average.

Products that are characterised by a significantly lower, yet still high, value of neg.GAP;; for
most products (between 0.09 and 0.44 except for one case (point A)), and a low value of
QS.OSij (between -1.73 and 0.19) belong to cluster 2. Like cluster 1, the t-value is higher and
lower than on average for neg.GAP;; and QS.osu , respectively. Cluster 2 comprises 21 objects
accounting for 26% of all objects.

Objects assigned to cluster 4 are distinguished by a very low value of neg.GAP;; (at most 0.1)
and a high value of QS,OSij (at least 0.67). In addition, objects in cluster 3 are characterised by

a rather low value of neg.GAPj; (< 12%) and high value of QS.OSij (< 0.47), which are higher

and lower than the values of objects of cluster 4 on average, respectively. For both clusters 3
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and 4, neg.GAP;; is lower andQE)k.osij higher than average. Cluster 3 and cluster 4 are

composed of 26 and 25 objects accounting for 33% and 31% of all objects, respectively.

Thus, the 4 identified clusters are not congruent with the 4 quadrants in Figure 4.

Cluster results suggest that the EPS is of highest relevance for objects in cluster 1, which
display a very high share of negative observations for all objects and a strong accumulation of
SIVs close to the EP for most products. Furthermore, for objects belonging to cluster 2 the
EPS is relevant, although to a lesser extent. The share of negative observations is lower than
for cluster 1, but still at 9% or more for all but one product. In addition, SIVs are concentrated
closely above the EP for most products in cluster 2. Thus, clusters 1 and 2 can by and large be
attributed to quadrant I in Figure 4. The relevance of the EPS is lower for objects in cluster 3,
and lowest of all for all objects attributed to cluster 4. The share of negative observations is
very low for both clusters, and only for some products in cluster 3 is there some concentration
of SIVs near the EP level. Clusters 3 and 4 match with quadrant IV in Figure 4.

In the following, three objects depicted in Figure 8 are discussed more in detail. Oranges

originating in the US (A) are characterised by a particularly low value for neg.GAP; of 0.01
as well as forQpos. In other words, this object is characterised by an extremely low share of

observations withGAR; <0, but a strong accumulation of observations with

GAPjjt > O closely above the EP. Therefore, this object could be attributed to quadrant II in

Figure 4, for which the EPS could be, but is not necessarily of high relevance. Importers point
out that the observed accumulation of observations close to the EP for oranges originating in
the US is not caused by the EPS. In general, oranges exported by the US are highly priced and
therefore their share in the EU market is very low.

Two objects — clementines originating in Turkey (B) and plums originating in Bulgaria (C) —
are characterised by high values of neg -GAPij and concurrently relatively high values of Q0.0 .

These objects might correspond to objects belonging to quadrant III in Figure 4, which may
indicate that market supply is segmented in a low-quality segment with a price level below
the EP, and a high-quality segment with a price level far above the EP. Indeed, importers
confirm that there are two kinds of clementines of different quality exported by Turkey which
are characterised by large differences in price levels. For plums, by contrast, importers
attribute the apparent existence of two market segments to annual price differences for plums.
The amount of plums harvested in the EU varies considerably from year to year, implying

large annual price differences.
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The affiliation of individual fruits and vegetables is with some exceptions heterogeneous
throughout countries of origin (Table 3). For example, the EPS is of low importance for the
major apple exporters to the EU such as Argentina, New Zealand and South Africa, but
relevant for minor exporters such as China, Turkey, Poland and Uruguay. Regarding pears,
the EPS is only relevant for exports from China.'” In addition, the EPS is of high relevance
for the major tomato suppliers (Morocco and Turkey), but of low importance for Israel and
Tunisia.

To draw some more general conclusions with regard to the relevance of the EPS for particular
kinds of fruits and vegetables, country-specific results for each product are weighted by their
respective share in the total quantity of EU imports during the period covered by the EPS
(Table 3). For example, the countries of origin for apples that are attributed to clusters 3 and 4
account for 59% and 38% of total EU apple imports, respectively. This aggregation shows
that the EPS is most relevant for the import of artichokes, courgettes, cucumbers, lemons,
plums and tomatoes (dominant shares in clusters 1 and 2); significantly lower for apples,
clementines and pears (dominant shares in cluster 3); and least relevant for apricots,
mandarins, oranges, peaches and nectarines and table grapes (dominant shares in cluster 4).
For their part, apples are easily stored, offering broad opportunities to circumvent the EPS
(which 1is particularly the case for apples originating in countries in the Southern
Hemisphere). Therefore, it can be expected that the removal of the EPS for apples would only
have a very limited effect on the EU market.

Furthermore, to assess the relevance of the EPS for individual export countries, the incidence
of clusters is aggregated per country over all products. The group of countries which are
repeatedly attributed to clusters 1 and 2 and thus for which the EPS is of high relevance
comprises Turkey (5 out of 11 products), the eastern European countries of Bulgaria, Poland,
Romania and Hungary before EU accession (8 out of 11), the neighbouring eastern European
countries of Bosnia-Herzegovina, Serbia-Montenegro and Macedonia (1 out of 1 each),
Morocco (3 out of 6), South Africa (2 out of 4) and China (2 out of 2).

In contrast, the EPS is of low relevance for Israel (4 out of 5 objects are clearly assigned to
clusters 3 and 4), the US (3 out of 3), and Jordan, Canada and New Zealand (2 out of 2 each).
The results also suggest that the influence of the EPS on the SMC (with the exception of
Cyprus) is mixed, with the exception of mandarins and table grapes, which are attributed to
cluster 4 for all SMC. For example, the EPS has a higher influence on tomato exports from

Morocco and Turkey than from Israel or Tunisia; and greater impact on orange exports from

"7 For a detailed analysis of the relevance of the EPS for fruits and vegetables originating in China, see Goetz
and Grethe (2007b).
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Table 3: Cluster analysis of results

neg GAP; Qdilid) _ ovservations oot bV impbre__ Cluster
Mandarins EPS of lowest relevance (a: <0.94 ; b: cluster 4:<0.94)
Cyprus 0.00 1.98 219 0.06 4
Isracl 0.00 1.86 514 0.16 4
Jamaica 0.00 0.81 492 <0.01 4
Morocco 0.01 1.06 395 0.07 4
Pakistan 0.02 0.99 97 <0.01 4
Turkey 0.00 1.66 819 0.63 4
Oranges EPS of lowest relevance (a: <0.94; b: cluster 2: <0.02, cluster 3: 0.25, cluster 4: 0.67
Cyprus 0.01 0.02 502 0.03 3
Egypt 0.05 -0.16 669 0.0 3
Isracl 0.00 1.39 834 021 4
Morocco 0.00 123 1035 0.46 4
South Aftica 0.37 050 220 0.01 2
Tunisia 0.03 017 762 0.07 3
Turkey 0.08 0.52 1016 0.06 3
USA 0.01 -1.30 191 <0.01 2
Peaches/Nectarines EPS of lowest relevance (a: 0.71; b: cluster 3: 0.06, cluster 4: 0.65)
Isracl 0.09 0.2 65 0.06 3
Turkey 0.00 084 485 0.65 4
Pears EPS of lower relevance (a: <0.94; b: cluster 2: 0.02, cluster 3: <0.88, cluster 4: <0.04)
Argentina 0.07 0.I7 923 043 3
Chile 0.07 033 796 0.17 3
China 0.33 -1.65 799 0.02 2
Hungary 0.02 036 559 <0.01 3
New Zealand 0.00 0.81 136 <0.01 4
South Africa 0.02 028 1243 027 3
Turkey 0.00 103 1124 0.03 4
Plums EPS of highest relevance (a: 0.86; b: cluster 1: 0.71, cluster 4: 0.15)
Bosnia-Herzegovina 0.82 -0.80 128 0.01 1
Bulgaria 0.91 0.41 123 0.03 1
Hungary 0.73 ~1.50 388 0.44 1
Isracl 0.03 0.90 494 0.15 4
Poland 0.90 -1.64 134 0.05 1
Romania 0.65 <149 349 0.15 1
Serbia-Montenegro 0.92 -1.26 144 0.03 1
Table grapes EPS of lowest relevance (a: <0.75; b: cluster 2: <0.01, cluster 4: 0.73)
Cyprus 0.04 0 159 0.02 3
Egypt 0.00 072 141 0.01 4
Hungary 0.17 114 309 <0.01 2
Isracl 0.00 1.07 317 0.01 4
Turkey 0.00 0.74 756 0.40 4
USA 0.00 1.97 508 0.31 4
Tomatoes EPS of higher relevance (a: 0.98; b: cluster 1: 0.01, cluster 2: 0.91, cluster 3: 0.08)
Isracl 0.06 054 520 0.06 3
Macedonia 0.84 021 268 0.01 1
Morocco 021 -1.60 1325 0.83 2
Poland 0.36 -1.50 181 0.01 2
Tunisia 0.12 043 651 0.01 3
Turkey 0.27 137 1593 0.06 2

heg GAP; Qufdli) _ avservations _ orarbt impore_ Cluster
Apples gﬁ?{mﬁﬁlﬁme Ta: >0.98; b: cluster 1: <0.01, cluster 2: <0.04, cluster 3: <0.59,
Argentina 0.09 0.04 1275 0.10 3
Australia 0.00 0.98 714 0.01 4
Brazil 0.05 0.37 1179 0.07 3
Canada 0.00 1.05 1543 0.01 4
Chile 0.05 0.22 1412 0.20 3
China 0.10 -0.65 1493 0.02 2
New Zealand 0.04 120 1315 030 4

Poland 0.91 -1.62 813 <0.01 1
South Africa 0.04 047 1648 021 3
South Korea 0.02 0.28 340 <0.01 3

Turkey 0.20 w173 337 <0.01 2
Uruguay 0.13 -0.67 788 <0.01 2

USA 0.01 067 2212 0.06 4
Apricots EPS of lowest relevance (a: 0.87; b: cluster 3: 0.26, cluster 4: 0.61)

Hungary 0.10 0.69 130 0.26 3
Turkey 0.00 1.16 323 0.61 4

Artichokes EPS of higher relevance (a: 0.96; b: cluster 2: 0.96)

Egypt 0.27 -0.18 519 0.96 2
Cherries EPS of lowest relevance (a: <0.83; b: cluster 2: 0.01, cluster 3: <0.13. cluster 4: 0.72)
Bulgaria 0.19 -LI4 160 0.01 2
Canada 0.00 1.05 1543 0.02 4
Hungary 0.06 0.20 154 0.12 3

Iran 0.03 -0.05 175 <0.01 3

Turkey 0.01 0.78 440 0.60 4

USA 0.00 104 466 0.10 4
. EPS of lower relevance (a: 0.99; b: cluster 2: 0.01, cluster 3: 0.98)
Clementines

Turkey 0.44 0.19 356 0.01 2

Morocco 0.01 0.28 799 0.98
Courgettes EPS of lower relevance (a: 0.97; b: cluster 3: 0.11; Morocco: 0.86

Jordan 0.00 0-50 119 0.01 3
Morocco 0.09 -L13 979 0.86 2

Turkey 0.04 018 2204 0.10 3

Cucumbers EPS of lower relevance (a: 0.67; b: cluster 2: 0.21, cluster 3: 0.45)

Bulgaria 0.29 -0.81 344 0.11 2
Egypt 0.00 0.34 205 0.01 3
Jordan 0.00 0.58 571 0.06 3

Morocco 0.8 -1.00 385 0.10 2
Turke 0.07 039 1788 0.38 3

Lemons EPS of higher relevance (a: <0.97; b: cluster 2: 0.96, cluster 3:<0.01)

Argentina 0.36 154 1273 0.66 2

Cyprus 0.02 0.27 789 <0.01 3

South Africa 0.19 -0.92 1254 0.09 2

Turkey 0.15 -0.54 1253 0.15 2

Uruguay 0.33 -0.77 812 0.05 2
Zimbabwe 0.34 173 313 <0.01 2

a: The sum of import shares of all countries of origin in total extra-EU imports for the respective product in the time period for which the EPS applies.

b: The sum of import shares of all countries of a specific cluster in total extra-EU imports of one product in the time period the EPS applies.
Observation period: 1995-2005 for cherries, clementines and mandarins, and

1997-2805 otherwise.
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Egypt, Tunisia and Turkey than from Israel or Morocco. It is striking that the EPS is of high
relevance for Moroccan exports of courgettes, cucumbers and tomatoes, for which Morocco
enjoys preferential EPs. Overall, out of 38 SMC objects, the EPS is of high relevance for 8
objects (21% in cluster 4), and of low if any relevance for 30 objects (79% in clusters 3 and

4).

6 Future developments that could impact the effectiveness of the EPS

Several future developments may influence the effectiveness of the EPS. Most importantly,
the EPS will be eroded for three reasons. First, the EPS is fixed in nominal terms, which
means that it is devalued each year due to inflation. Second, the EU is seeking to conclude
regional trade agreements (RTAs) with many countries and is increasingly including
agricultural products in these RTAs. Current negotiations include a potential agreement with
the MERCOSUR countries and further liberalisation with the SMC as part of the Barcelona
Process. Due to improved market access for fresh fruit and vegetables caused by tariff or
entry price reductions agreed upon as part of RTAs, the difference between EU prices and
international prices will decline, further decreasing the relevance of the EPS. Third, the EU
import regime for fruit and vegetables will be subject to any agreement on agriculture that
may be reached in the Doha Round of trade negotiations in the WTO. Various aspects play a
role in how such an agreement could influence the EPS; the following paragraphs try to
anticipate how the results could look like.

A banded approach for tariff reductions has been agreed in the Doha Round and the first
question therefore concerns which tariff band fruit and vegetables would fall into. For
products which are subject to the EPS, ad valorem equivalents (AVEs) have to be established
in order to determine tariff reductions. As AVEs notified to the WTO are not yet available,
those in Table 4 are calculated as the ad valorem tariff plus the MTE as a percentage of the
respective import unit value (IUV) derived from Eurostat (various issues) external trade data.
Potential reduction rates are based on the EU proposal (European Commission, 2005b).

A second question is how tariff reductions would influence entry prices. During the
implementation period of the Uruguay Round Agreement, entry prices were reduced by the
same amount of € per ton as the respective specific tariffs. As entry prices were higher than
the specific tariffs, their relative reduction was below the 20% reduction rate which was
applied to specific tariffs. As a result, the higher the specific tariff in relation to the entry price
was, the more entry prices were reduced in relative terms. Whether the EU will apply this

approach again is an open question and subject to negotiation.
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A third question is to what extent the EU is able and willing to declare tariff lines for fresh
fruit and vegetables as “sensitive”. The consequences are still unclear owing to the enormous
differences in the current proposals with respect to the share of tariff lines which should be
eligible for this category (1-8%), as well as the still-missing agreement on the size of tariff
rate quotas (TRQs), which should be opened for these products as well as in and above TRQ
tariff reduction rates.

Table 4 provides an initial, very rough assessment of how future entry prices and specific

Table 4: Potential development of AVEs and EPs after the conclusion of the Doha

Round

1IUV Ad val. Base Max. Base EP | Potential | Final | Final EP | Reduction

1999- | tariff (%) | MTE total (€/t) red. rate | MTE (€/t) of EP

2001 € | AVE (EU) €/t

(€/t) (€/t)
Tomatoes 766| 88-144| 298 53% | 526 - 1,126 40% 179 | 407-1,007 11-23%
Cucumbers 747] 12.8-160| 378 67% | 481 - 1,105 50% 189| 292-916 17-39%
Artichokes 1,279 104 229 28% | 654 - 826 35% 149 | 574-746 10-12%
Courgettes 1,033 128 152 28% | 413 - 692 35% 99| 360-639 8-13%
Oranges 454| 32-16.0 71 32% 354 40% 43 326 8%
Clementines/ |, 160| 106 31% | 286- 649 40% 64| 244-607 7-15%
mandarins
Lemons 640 64| 256 46% | 462 - 558 40% 154| 360-456 18-22%
Table grapes | 1471| 8.0-17.6 96 24% | 476 - 546 35% 62| 442-512 6-7%
Apples 757 48-112| 238 43% | 457 -568 40% 143 | 362-473 17-21%
Pears 735 4.0-104| 238 43%| 388-510 40% 143| 293-415 19-25%
Apricots 1,431 200 227 36% | 771 - 1,071 40% 136| 680-980 8-12%
Cherries 1,619 120| 274 29% | 916 - 1,494 35% 178 | 820-1,398 6-10%
Peaches/ 1,601 17.6|  130|  26%| 600 - 883 35% 85| 555-838 5-8%
nectarines
Plums LI11| 64-120| 103 21% 696 35% 67 660 5%

Sources: European Commission (2005b, 2007), Eurostat (various issues), own calculations.

tariffs could look if the respective products were not declared sensitive and if the EU were to
apply the Uruguay Round approach to the reduction of entry prices.

Table 4 shows that AVEs vary between 21% and 67%, resulting in potential reduction rates
between 35% and 50% for specific and ad valorem tariffs. Applying the resulting reduction of
MTEs to the entry prices reduces them by between 5% and 39%. These reductions will cause
the effectiveness of the EPS to decline strongly.

In contrast to these three factors that tend to erode the effectiveness of the EPS, the
improvement of transport and marketing infrastructure in many developing countries may
result in lower EU import prices, which would in turn enhance the importance of the EPS.

If developing countries manage to reduce transport costs substantially by establishing freight

routes with high trade volumes and large vessels, highly efficient ports, and a competitive
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shipping services industry, the cost-competitiveness of their fresh fruit and vegetable supply
would improve and they could increasingly serve lower-price EU market segments,
potentially supplying products below the EP. However, we would expect the effects eroding
the EPS to outweigh the potential improvement in marketing and transport infrastructure in

developing countries in the short run.

7 Conclusions

The results of this analysis suggest that the relevance of the EPS is heterogeneous among
products and among countries of origin for most kind of fruits and vegetables. Thus, an
adequate assessment of the importance of the EPS requires not only a product-specific but
also a country-specific analysis.

With respect to product-specific results, we find that the effectiveness of the EPS is highest
for artichokes, courgettes, cucumbers, lemons, plums and tomatoes. The influence of the EPS
on apples, clementines and pears is lower, and the EPS is of lowest relevance for apricots,
mandarins, oranges, peaches and nectarines and table grapes.

With respect to country-specific results, we find that the EPS is of particular relevance for
fruit and vegetable exports from the EU’s neighbours such as Morocco, Turkey and Eastern
Europe. These countries would benefit most if the EPS were removed. In contrast, the EPS is
of minor importance for exports from far-away countries with high transport costs such as
Canada, Israel, New Zealand and the US, with the exception of China and South Africa.
Results suggest that abolishing the EPS would enable the latter two countries to utilise their
competitive cost advantage more fully.

We also find that the EPS is of high relevance for Moroccan exports of courgettes, cucumbers
and tomatoes, despite the fact that Morocco enjoys preferential EPs. This implies that
Morocco exhausts the preferential EPs for these products.

However, the EPS is of little relevance for developing countries other than the EU’s direct
southern neighbours today. Since LDCs are not covered by the EPS anyhow as part of the
EBA initiative, the EPS is of no relevance for Sub Saharan Africa except for South Africa.
Furthermore, exports from Latin American countries (Brazil, Argentina, Chile and Uruguay)
are mostly attributed to cluster 3, thus the EPS is of minor importance. This may also be due
to substantial sea transport costs for these countries, with transport in a refrigerated container

amounting to e.g. 165 $/t for Brazil, 175 $/t for Argentina and 250 $/t for Chile."®

'® These data were provided by the private sector.
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Overall, in 36% of the analysed country-specific and product-specific cases we find the EPS
to be of relatively high relevance. In contrast, the EPS is of rather low, if any, relevance for
64% of the investigated cases. Any further reduction of EPs as part of the negotiation process
of RTAs or a potential conclusion of the Doha Round will lower the relevance of the EPS
even further.

In cases in which the EPS is determined to be highly relevant, it can be expected that the
removal of the EPS would result in an increase of exports to the EU at prices below the EP.
However, this effect depends on the degree to which the EPS is currently circumvented and
the costs involved. Therefore, particularly for apples originating in the Southern Hemisphere
countries, the EPS might be of even lower relevance than the results of our cluster analysis
suggest.

Our results are in line with the findings of Garcia-Alvarez-Coque et al. (2007) and Martinez-
Gomez (2007) regarding Moroccan exports of tomatoes and clementines. In addition, our
results conform with those of Cioffi and del' Aquila (2004) for apples, oranges and tomatoes.
However, our findings only partially conform with those of Lopez and Muiiz (2007), since
we analyse the relevance of the EPS not only in product-specific but also country-specific
terms, which reveals substantial differences in the relevance of the EPS for countries
exporting cucumbers and tomatoes to the EU.

Generalising the results of this analysis for the whole EU fruit and vegetable trade, it is
necessary to take into account that the analysis has been conducted based on EU wholesale
market prices'’, even though the majority of the fruit and vegetable trade is conducted directly
by exporters to retailers and not via the wholesale market in several EU countries. For
example, the share of the fruit and vegetable trade via wholesale markets is only about 20% in
Germany, and is even lower in the UK*, compared with shares of about 65% in Spain and
Italy, and even higher in France (Gibbon, 2003). Prices of products traded directly can differ
significantly from products traded via wholesale markets. For example, importers estimate
that fresh fruit and vegetable prices on wholesale markets are on average about 10-20%
higher than prices of directly traded products in Germany. This would limit the scope for
traders to apply the deductive method or the fob invoice method for customs clearance in case

of'a low SIV which reflects wholesale market prices.

' Exceptions are prices gathered in the UK, Netherlands and Finland, which are requested directly from the
importers, as the fresh fruit and vegetable trade via the wholesale market has very low importance. In Greece,
these data are collected from the customs authority.

? Information provided by ZMP, Germany.
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German importers>' explicitly confirm the results of this study. They emphasise that the EPS
is indeed relevant for products assigned to clusters 1 and 2 in our analysis. Regarding
cluster 3 products, they confirm that the EPS has some influence on clementines, but has
rather low relevance for apples and pears. They point out that the EPS is of no relevance for
products attributed to cluster 4, i.e. apricots, mandarins, oranges, peaches and nectarines and
table grapes.

For any simulation modelling of trade liberalisation for fruits and vegetables between the
SMC and the EU, we conclude that there is little value in modelling the effects of the EPS for
cluster 4 products, i.e. exports of apricots, cherries, mandarins, nectarines and peaches and
table grapes by Turkey; mandarins and oranges by Morocco; mandarins, oranges, plums and
table grapes by Israel; and table grapes by Egypt, for which the EPS is indeed a paper tiger.
Rather, it seems promising to concentrate on cluster 2 cases, for which the EPS constitutes a
powerful market barrier.

Finally, we note that the EPS is a complex system and, compared to a tariff, its effectiveness
is not transparent. Clearly it is in contradiction with the spirit of the WTO rules on market
access for agricultural products which prohibit non-tariff barriers. Its administration, further
development and administration by importing companies involve transaction costs, for
example for storage in order to avoid customs clearance when the SIV is below the EP. In
light of the redundancy of the EPS for many products and origins found here, which is likely
to increase as the EPS is eroded by bilateral and multilateral trade liberalisation, its abolition

would be an important step in the direction of a more liberal and transparent trading regime.
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1 Introduction

China has become a major exporter of fresh fruits and vegetables in recent years. Between
2002 and 2006, China’s fresh fruit and vegetable exports rose continuously, more than
doubling in value to reach nearly $5 billion US in 2006. The net trade position for fresh fruits
and vegetables has also come close to doubling during this period, reaching $3.5 billion US.
Although the European Union (EU) is not a major destination market for fresh fruit and
vegetable exports from China, some products, such as apples and pears, are being exported to
the EU at an increasing rate. These products, however, are subject to EU most favored nation

(MFN) import barriers, as China has no preferential trade agreement with the EU.

The EU protects EU growers of 15 fruits and vegetables against international competition
through ad valorem tariffs of up to 20%, and the entry-price system (EPS) aims to restrict
imports below the product-specific, politically-designated entry price (EP) level.

Various authors have analyzed the mechanism and the effects of the highly complex and
opaque EPS. In particular, the EPS is compared to its predecessor, the reference price system
(RPS) (Swinbank and Ritson, 1995; Grethe and Tangermann, 1999; Martin and de Gorter,
1999; Cioffi and del' Aquila, 2004). These studies found it difficult to assess the effectiveness
of the EPS in general, since its effectiveness strongly depends on specific market conditions
of the fruits and vegetables concerned. This conclusion is supported by individual case
studies: Chemnitz and Grethe (2005) found that the EPS effectively restricts Moroccan
tomato exports below the relevant EP to the EU, whereas Go6tz and Grethe (2007) show that

the EPS is of low relevance for orange exports from Mediterranean countries.

The objective of this paper is to explore the relevance of the EPS for Chinese fruit and
vegetable exports to the EU. Section 2 gives a short overview of the Chinese fresh fruit and
vegetable trade. Section 3 explains the EP system, and Section 4 presents and discusses two
indicators to assess the system’s effectiveness. Section 5 reports results of a general analysis

on the effectiveness of the EPS for fruits and vegetables from various origins based on a data
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set of Standard Import Values (SIVs), which are surveyed by the European Commission (EC)
for each product and exporting country individually. Subsequently, Section 5 provides a more
complete analysis of the restrictiveness of the EPS for Chinese exports of apples and pears,
the only fresh fruits subject to the EPS and exported to the EU. Finally, Section 6 draws
conclusions and gives an outlook on the future development of fresh fruit and vegetable

exports from China to the EU.

2 Chinese Fresh Fruit and Vegetable Trade

Figure 1 displays China’s fresh fruit and vegetable trade from 2002 to 2006. For vegetables as

well as fruits, China was a clear net exporter over this period - net exports rose continuously

to reach $3.5 billion US by 2006.

Figure 1: China’s Fresh Fruit and Vegetable Trade (2002-2006,
bill. USS)
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Source: FAO (2007), Eurostat (2007), own calculations.
The EU market is not a major destination for Chinese exports of fresh fruits and vegetables
that are covered by the EPS. However, for apples and pears, Chinese exports to the EU have

increased significantly over recent years (Figures 2 and 3).

From 1995 to 2000, China had essentially balanced trade for apples; however, after 2000,
China became a strong net exporter of apples, with exports approaching one million tonnes in
2005. The share of apples exported to the EU has risen from zero in the mid-1990s to more
than 5% in recent years. Figure 2 displays a sharp decline in the EU share in 2005, but market

observers report that this is an inaccurate representation, explaining the decline as a result of
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incomplete official trade statistics. These observers argue that Chinese exports of apples to the

EU actually increased in 2005 to reach more than 80,000 tonnes. The EU has recently

implemented a licensing system for apple imports to monitor trade flows more closely.?

Mill. t

Figure 2: China’s Apple Trade (1995-2005, mill. tonnes)
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Source: FAO (2007), Eurostat (2007), own calculations.
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Figure 3: China’s Pear Trade (1995-2005, mill. tonnes)
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For pears, Chinese net exports have increased significantly in recent years, totaling more than

300,000 tonnes in 2005. The EU share of Chinese exports has increased to 4% since 2003.

3 The Import Regime of the EU for Fresh Fruits and Vegetables

The EU protects EU growers of 15 selected fruits and vegetables against international
competition by means of ad valorem tariffs up to 20% and through the EPS (Table 1). The
EPS aims to restrict imports below the product-specific, politically-designated EP level. If the
EP is undercut, an additional specific tariff is levied, varying proportionally to the difference
between the product’s actual import price and the EP. If the EP is undercut by 8% or more,
the maximum specific tariff (i.e., the maximum tariff equivalent (MTE)®) is charged at an

amount up to 80% of the EP. The EPS became effective on July 1, 1995, displacing the RPS.

Table 1: Basic Elements of the EPS

Ad valorem | EP Specific tariff

tariff Level Period of MTE in % of EP

(%) (€/t) application (€/t)
Apples 48-112 |457-568  |01.01.-31.12. 238 41.9-52.1
Apricots  |20.0 771-1,071  |01.06. - 31.07. 227 21.2-29.4
Artichokes | 10.4 654-826  |01.11. -30.06. 229 27.7-35.0
Cherries 12.0 916 - 1,494 | 21.05. - 10.08. 274 18.3-29.9
Clementines | 16.0 649 01.11. - 28.02. 106 16.3
Courgettes | 12.8 413-692  |01.01.-31.12. 152 22.0-368
Cucumbers |12.8-16.0 |481-1,105 |01.01.-31.12. 378 342 -78.6
Lemons 6.4 462-558  |01.01.-31.12. 256 45.9 - 55.4
Mandarins |16.0 286 01.11.-28.02. 106 37.1
Oranges 32-160 |354 01.12. - 31.05. 71 20.1
;e;:::z « |176 600 - 883 11.06. - 30.09. 130 14.7-21.7
Pears 40-104 |388-510  |01.07.-30.04. 238 46.7-61.3
Plums 6.4-120 |696 11.06. - 30.09. 103 14.8
Egifes 80-17.6 |476-546  |21.07.-20.11. 9% 17.6 - 20.2
Tomatoes |8.8-144 [526-1,126 |01.01.-31.12. 298 26.5 - 56.7

Source: European Commission (2007), own calculations.

One difficulty of monitoring compliance with the EPS is that a large share of fruit and
vegetable imports in the EU is paid on commission, meaning that the import price is not

determined until the product is sold in the EU import market. Therefore, the EC calculates a

 The designation “maximum tariff equivalent” stems from the Uruguay Round of the GATT, in which the MTE
was established as the tariffied equivalent of the former reference price system.
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synthetic import price, the SIV. Fruit and vegetable prices - surveyed for each product and
export country individually - are collected from representative fruit and vegetable wholesale
markets in all EU member countries. The daily SIVs are calculated as the weighted average of
collected wholesale market prices, less a marketing and transportation margin and custom

.24
duties.

During customs clearance, exporters have three options when declaring their fruits and
vegetables that are subject to the EPS. According to the SIV method, the produce is declared
based on the product-specific SIV as surveyed by the EC on the respective import date. This
method is easy to apply for the importer and does not result in specific tariffs charges if the
SIV is higher than the EP. Two reasons, however, may establish an incentive for the importer
to apply an alternative method. First, the SIV may be below the EP, resulting in additional
specific tariffs. Second, the SIV may be far above the EP, resulting in high ad valorem tariffs.
In these two cases, products can be declared for the value of the produce as indicated by an
invoice (invoice method). If the invoice method is used, the import charges are based on the
f.0.b. invoice price adjusted for insurance and freight costs and thus the actual c.i.f. price. A
third option is customs clearance by the deductive method, which is based on the final selling

price of the shipment to be proven by invoice.

The EPS offers opportunities to legally and illegally circumvent paying specific tariffs,
although the produce is finally sold at prices below the EP (Garcia-Alvarez-Coque, 2002).
According to information from importers, illegal circumvention is more prevalent in small-
scale trading, particularly between related trading partners. Legal circumvention involves
storing produce in the EU: stored products can be imported at any time and declared for
customs clearance when the SIV is above the EP. Once cleared at a favourable SIV, the

product can be sold in EU markets at any price.

4 Indicators for Analyzing the Restrictiveness of the System

In this study, the relevance of the EPS for the import price of each product and origin is

investigated based on the distribution of the SIV relative to the EP.

We define the relative difference between the SIV and the respective EP as GAP as follows:

2 Details of the calculation of the SIV are set down in Regulation 3223/94 (OJ 1994, L337/66).
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(SIVijt — EPjjt)
(1) GAPijt - EP..
ijt

where i=kind of produce, j=country of origin, and t=time. Thus, GAP}; represents the relative

difference between SIVii; and ERjt . EPijt depends not only on the kind of produce, but also on
the country of origin since preferential EPs are granted to some countries. Besides,

EPRjjt varies seasonally for some fruits and vegetables. If GAPj; >0, the import price is higher

than the EP, and if GAPRy; <0, it is lower.

Several characteristics of the distribution of GAPj; can be identified that are related to the
relevance of the EPS. First, observations with GARj; <0 indicate that there exists an export

supply below the EP. The higher the share of observations with GARj; <0 in all observations

of SIV, the higher the export supply at prices below the EP. In this case, the EPS is relevant.

Assuming that circumvention of the EPS is only possible to some degree, and/or that

circumvention involves additional costs (e.g. for storage), a high share of observations with

GAR;j; <0 indicates that abolishing the EP would result in an increase of export supply at

prices below the EP. The stronger the degree of circumvention and/or the lower the cost of
circumvention, the less the EPS restricts the existing export supply below the EP, and the

lower the effect of abolishing the EP would be.

The share of observations with negative GAP;;; as an indicator for the relevance of the EPS is
confined to the effects of the EPS on observations with GAR;; <0 and does not cover the
influence of the EPS on observations with GAP,;; > 0.

The second indicator is derived from the assumption, supported by anecdotal evidence, that
exporters may supply their produce at the lowest possible price while complying with the EP,

thereby utilizing their competitive cost advantage and avoiding additional specific tariffs. This
would be expressed in an accumulation of observations with GAP,;; > 0 closely above the EP.

Here, the EP is relevant for exporters and has a significant influence on the price of the export

supply. If the EP was abolished, export supply at prices below the EP would increase.

Conversely, the EPS has no influence on observations withGAR; >0 with SIV being
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significantly higher than the EP. The degree of accumulation of observations with

GABjjt >0 slightly above the EP can be measured by the quantile with p=0.05 of the

distribution of GARj withGAR;; >0. The quantile with p=0.05 measures the highest

GARj; value in the set of observations that belong to the bottom 5% of the distribution of

observations with GAPF;; >0 . The lower the value of the 0.05-quantile, the more observations

accumulate slightly above the EP. This indicator explicitly addresses the influence of the EPS

on import price observations with GAP;; >0

The two indicators explained above are illustrated by the following two examples: oranges
and tomatoes originating in Morocco. Goetz and Grethe (2007) show that the EPS is of low
relevance for EU orange imports originating in Morocco. In contrast, the EPS is highly

relevant for tomato imports originating in Morocco (Chemnitz and Grethe, 2005; Garcia-
Alvarez-Coque et al., 2007). Figure 4 opposes histograms for the distributions of GAPRj; of

these two cases from 1997 to 2005.

Figure 4: Histograms of CAPit for Moroccan Orange and Tomato
Exports

Oranges originating in Morocco Tomatoes originating in Morocco
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Source: Own calculations based on European Commission (2006).
It is evident that GAR;; > 0 for all observations of oranges, whereas GAP;j; <0 for a substantial

share (21%) of observations of tomatoes. Thus, export supply for oranges originating in
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Morocco can be observed exclusively above the EP, whereas tomatoes exported by Morocco

are supplied at prices both above and below the EP. Further, for tomatoes, observations of

GAP;; when GAPR;j; >0 accumulate closely above the EP, whereas observations of GAPy; for

oranges are significantly higher than the EP with the minimum value of GARy; set at 0.13. The

0.05-quantile is 0.03 for tomatoes and 0.31 for oranges. In other words, 5% of observations

with GAPR;;; >0 exceed the EP by no more than 3% for tomatoes and 31% for oranges.

Therefore, we measure the relevance of the EPS by two indicators in this study:

1) The share of observations with GAPy; <0 of all observations GAP;;; , which can be defined

as

(2) neg.GAP; = (number of observations GAPj; withGAP <0) / (number of
observations GAP;;; )

where i=kind of produce, j=country of origin, and t=time (correlated with the importance of

the EPS). The smaller neg.GAP;; , the less relevant is the EP for the import price for produce i

exported by country j. Conversely, the larger neg.GAP;; , the higher the influence of the EPS

on the EU import price. A similar variable was used in previous studies on the effectiveness
of the EPS and RPS by Cioffi and dell” Aquila (2004) and Swinbank and Ritson (1995),

respectively.
2) This indicator is supplemented by a new indicator, which measures the degree of

accumulation of observations with GAPy; closely above the EP by the 0.05-quantile of the

distribution of GAP;; when GAP;; >0 . Since the variance of GAP;;; may change by type of

produce and country of origin - and due to the fact that the 0.05-quantile of distributions with
differing variance are not exactly comparable - the 0.05-quantile is standardized by the
standard deviation. In addition, large values are given less weight by creating a logarithm of
the 0.05-quantile because the efficiency of the EPS is proportional to the 0.05-quantile within

a certain interval only:

Qo.05ij

(3)  Qpgsij=In -
sd(GAR})
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*
The less GAPRj; accumulates closely above the EP, the larger Qo.0sij and the lower the

influence of the EPS on the EU import price. For oranges and tomatoes originating in

Morocco, QSOS equals 11.83 and 0.54, respectively. Yet, the converse case has to be
interpreted with care since an accumulation of prices closely above the EP could also be
caused by other factors, as illustrated by the following example. Figure 5 shows the histogram
of the EU import price for pineapple, measured by unit value (UV). UVs are surveyed by the
EC on a biweekly basis for fruits and vegetables that are not subject to the EPS. We transform

UV according to

*  UVj —min(UV;)
UV, =_—Vit i
(4) it minUV;) -

where i=produce and t=time. Thus, UVi¢ differs from GAPj; in that it does not describe the

difference to ERjt but to the minimum UV .

Figure 5: Histogram of Wit for Pineapple

Pineapples

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Difference between UV and minimum UV (in % of minimum UV)

Source: Own calculations based on European Commission (2006).
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It becomes evident that the distribution of UVi; for pineapples exhibits an accumulation close

to its minimum value with Q0.5 equal to 2.97, even though an EP for pineapples does not
exist. In this case, the accumulation is not caused by the EPS. Instead, the accumulation could

be associated with a strong price competition if the sum of production and marketing costs is

*
similar to the minimumUVj for many producers. Therefore, a low value of Qo.osijin

combination with a particularly low value of neg.GAP; may, but does not necessarily, indicate

a relevant EPS. In those cases, the importance of the EPS cannot be determined

unambiguously based on these indicators alone.

5 Analysis of Effectiveness of the EPS

5.1 General Analysis for Fruit and Vegetable Imports of the EU

The indicators derived above, neg.GAP; and Qo.05i j , are calculated for 81 country and product

specific distributions of GAPj;, each consisting of between 65 and 2,678 observations. The

number of available observations of SIVs for a product of a particular exporting country
varies depending on the number of days the produce is traded on EU wholesale markets. For
this analysis, we utilize about 57,000 observations of SIVs from 1995 to 2005. Both
indicators are used as variables in a cluster analysis, although the details of the analysis are
not presented in this paper. Instead, we present the overall results in Figure 6 and consider the

clusters in which Chinese exports of apples and pears are positioned.

Figure 6 is organized in the dimensions of the two indicators described above: The vertical
axis displays the share of negative observations in its original dimension, and the horizontal
axis displays the size of the 0.05-quantile in its normalized, logarithmized, and z-standardized
form. Cluster 1 is comprised of products with extremely high shares of negative observations
between 65% and 92% and a high degree of accumulation of positive SIVs close to the EP.
For this cluster, which consists mainly of plums from Central European countries, the EP
system has a significant effect on EU import prices. Cluster 3 and Cluster 4 (to an even
greater degree) display a very low share of negative observations of less than 12% and little or
no accumulation of positive SIVs close to the EP. For products in these clusters, the EPS has

minimal effectiveness.
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Figure 6: Results of Cluster Analysis (All Observations, 1995-
2005)
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Source: Own calculations.

Cluster 2, which includes both apple and pear imports from China, is a relatively
heterogeneous cluster. For most elements, there is a significant share of negative observations
of up to 44% and a high degree of accumulation of positive SIVs closely above the EP. For
these products as well, the EP system has an effect on the EU import price, although to a

differing extent.

Figure 6 clearly demonstrates that for pears from China, the share of negative observations is
higher than for apples from China (33% compared to 10%) and the size of the 0.05-quantile is

lower, hinting at a higher effectiveness of the system for pears than for apples.

5. 2 Specific Analysis for Apples and Pears from China

Figure 7 shows histograms for the distribution of apples and pears from China over all years
available, making it clear that the share of negative observations is higher for pears and that

the accumulation of SIVs just above the EP is also higher.

76



It is important to keep in mind that both Figure 7 and the cluster analysis presented in Figure
6 are based on the distribution of SIVs for the period 1997 to 2005 as a whole and do not
differentiate according to the time dimension. Thus, it is not possible to draw conclusions as
to whether the system has become more or less restrictive over recent years. The remainder of
this section is devoted to the analysis of the development of the distribution of SIVs for

Chinese apple and pear exports to the EU over time.

Figure 8 displays the level of SIVs and the EP for apples from 1997 to spring 2006, and Table

2 displays distribution measures.

Figure 7: Histograms for Apples and Pears from China (1997-
2005)
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Source: Own calculations based on European Commission (2006).

The SIV distribution for apples from China is well above the EP level until 2003, but in 2002
it began declining from a level of 129% above the EP on average to about 20% above the EP
by 2005. Accordingly, the share of negative observations rose to 27%.

Looking at skewness, we expect that the closer the mean of the distribution gets to the EP, the
more right-skewed the distribution will be, indicating a truncating effect caused by the EPS;
this would imply a negative correlation between skewness and mean of the distribution.

However, this hypothesis was not confirmed here.

The decreasing average SIV level, the increasing share of negative observations, and the
declining size of the 0.05-quantile all support the conclusion that the EPS has become more

relevant for Chinese apple exports to the EU in recent years. This conclusion is supported by
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interviews with EU importers, who report that it has become more difficult in recent years to
escape tariffs under the EPS and that the storage of apples until a favourable SIV appears is a

widespread practice.

Figure 8: Standard Import Values of EU Apple Imports from
China (1997-2006, €/100 kg)
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Source: European Commission (2006), own modifications.

Table 2: Distribution Measures for SIVs of Apples from China
(1999-2005)

Corr. with
mean (2000-
1999 2000 2001 2002 2003 2004 2005 2005)
Mean 0.53 0.48 1.17 1.29 0.67 0.35 0.20
Neg. obs. 0.00 0.10 0.00 0.00 0.07 0.12 0.27

0.05 quantile | 18.15 2.01 10.58 10.09 1.82 2.81 1.93
Skewness 0.69 0.80 0.39 0.51 0.34 -0.14 0.34 28.2%
Observations |87 159 178 212 247 231 237
Share of neg.
observations

<92% of EP |0.0 0.5 0 0 0.65 0.89 0.76

Source: Own calculations.

Table 2 also reports the share of cases where the SIV is less than 92% of the EP when the SIV

is below the EP (“negative observations”); this share varies between 50% and 89%. If
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importers would clear their products in such cases according to the SIV method, they would
have to pay a specific tariff of about 40-50 €/100 kg (see Table 1), which would almost
double the price of Chinese apples on the EU market. Importers report, however, that the full
specific tariff (MTE) is very rarely charged, as importers typically wait for a more favourable

SIV before customs clearance.

Figure 9 compares the development of SIVs to the average Chinese export UV for apples and

to the price level for apples in the EU in order to explore reasons for the declining SIV level.

Figure 9: Development of Apple Prices (1997-2005, €/100kg)
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The domestic EU price (producer price in the Netherlands, the main import country for
Chinese apples) was relatively constant between 2002 and 2005 and, therefore, cannot explain
the strong decline in the average Chinese SIV. Also, the average export UV of Chinese apples
has been declining much less than the SIV on the European market. This indicates that there
are more specific reasons underlying the price decline for apples traded to the EU, such as
Chinese marketing strategy or changes in transportation costs; however, these possibilities
were not confirmed by importers, who report fairly constant transportation costs over recent

years.

Figure 10 displays the level of SIVs and the EP for pears from 1998 to spring 2006, and Table

3 displays distribution measures.
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The SIV distribution for pears from China was well above the EP level until 2002, but in 2000
it began declining from a level of 104% above the EP on average to about 20% above the EP
by 2005. Accordingly, the share of negative observations rose to 46% in 2005. The 0.05-

Figure 10: Standard Import Values of EU Pear Imports from
China (1997-2006, €/100 kg)
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Table 3: Distribution Measures for SIVs of Pears from China
(1999-2005)

1998 1999 2000 2001 2002 2003 2004 2005 |Corr.with mean
(2000-2005)

Mean 0.34 0.50 1.04 0.70 0.52 0.21 0.16 0.20
Neg. obs. 0.30 0.12 0.00 0.05 0.29 0.52 0.53 0.46
0.05
quantile 0.46 4.01 0.85 0.42 0.61 0.20 1.05 0.65
Skewness |1.59 1.80 -0.02 0.02 0.48 1.50 1.84 1.06 -88.2%
Observatio

ns 53 64 95 65 99 120 108 116
Share of

neg.

observatio

ns < 92%

of EP 0.38 1.0 0.0 1.0 08 056 0.79 0.72

Source: Own calculations.

quantile is low throughout. The strong negative correlation between skewness and mean of

the distribution shows that the distribution becomes more right-skewed the lower the mean is,
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indicating a truncating effect caused by the EPS. In conclusion, the decreasing average SIV
level, the increasing share of negative observations, and the increasing right-skewness all

support the conclusion that the EPS has become more effective for Chinese pear exports to

the EU in recent years.

The share of cases where the SIV is less than 92% of the EP in total cases with SIV < EP is
between 38% and 100%.

To investigate reasons for the declining SIV level, Figure 11 compares the development of

SIVs to the average Chinese export UV for pears and to the price level for pears in the EU.

Figure 11: Development of Pear Prices (1997-2005, €/100kg)
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Source: European Commission (2006), FAO (2007).
As was the case for apples, the strongly declining SIV for pears from China on the EU market

is not found in conjunction with a declining EU price or a declining general export UV of

Chinese pears.

6 Conclusions and Outlook

Our results indicate that the EPS restricts exports of apples and, even more so, of pears to the
EU. In addition, the restrictiveness of the EPS has increased in recent years, as the price level

of Chinese exports has come closer to the EP.

This contrasts with exports from all other relevant exporters of apples (New Zealand, South

Africa, Chile, Brazil, Argentina) and pears (Argentina, Chile, South Africa) to the EU, which
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exclusively fall into Clusters 3 and 4 (see Figure 6); thus, the EPS is of low relevance.
Looking at fresh fruit and vegetable exports to the EU in general, China and South Africa are
the only countries other than North African and Eastern European countries for which the

EPS is highly relevant.

How can the declining SIV of Chinese apples on the EU market and the increasing market
share be explained? Next to potential cost advantages in production, transportation costs seem
to play a role. Traders report that the cost to ship a 20-ton container from China to the EU is
about 2500 €, in contrast to a container from Chile that would cost 4500 €. This results in a
significant price difference, equivalent to about 17% of the average Chinese SIVs for apples
and pears in 2005. Some traders also report that they expect Chinese traders to ship less
quantity to the EU in the future as low selling prices on the EU market, together with specific

tariffs, have resulted in occasional losses for Chinese traders in recent years.

The future development of Chinese apple and pear exports to the EU will depend strongly on
domestic market conditions in China. Chinese net exports of apples accounted for only 2.4%
of total production—for pears this share was 2.8% (FAOSTAT, 2007). Thus, small relative
changes in the Chinese consumption pattern could affect exports significantly. In fact, Lardy
(2007) showed that the strong GDP growth rates in China - about 10% over the last three
decades - have translated only to a limited extent into household consumption due to high
investment and private saving rates. If the share of disposable income in the Chinese GDP
increases, this may induce much higher domestic consumption of fresh fruits and vegetables
and thus reduce the export potential. Such a development would make the EPS less relevant in

protecting the EU market.

Finally, a potential conclusion of the Doha Round might result in significant tariff reduction
rates that would also apply to the specific tariffs which are part of the EPS. In implementing
the results of the Uruguay Round, the EU reduced entry prices by the same monetary amount
as specific tariffs - an approach that could be repeated and would thus further diminish the

relevance of the EPS (Grethe, 2005: 28-29).
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Abstract:

This paper studies vertical price transmission between Israel and the EU in the imperfectly
competitive Israeli citrus export sector, which emerged after the former parastatal marketing
board was liberalised in 1991. We identify positive asymmetry in price transmission,
implying that profits of the Israeli exporters increase at the expense of grapefruit growers, and
argue that this is in evidence of Israeli citrus exporters exerting market power vis-a-vis Israeli
citrus growers.

This study is unique in investigating vertical price transmission in the international supply
chain for fresh fruits and vegetables (FFV). International FFV trade is especially susceptible
to the abuse of market power since transparency regarding the determination of the grower
price is extremely low.

In our model approach we explicitly account for possible changes in exporters’ pricing
behaviour in the post-liberalization period. The analysis finds that exporters transmitted
changes in the EU import market to Israeli growers asymmetrically in the volatile phase
directly after liberalization, but symmetrically in the calm phase thereafter. Further, results
suggest the measured asymmetry in price transmission to be economically significant.
Overall, our study demonstrates that liberalization improved the efficiency of Israel’s
international citrus marketing channel, although this took time and was probably accelerated
by government market intervention.

1 Introduction

International FFV trade is especially susceptible to the abuse of market power. FFV export
sectors are often characterized by low competition. Also, transparency how the grower price
is determined is extremely low. In particular, business in the international FFV supply chain is
characterized by oral contracts. Typically, growers supply their produce to exporting
companies on consignment and are thus not provided with information on the grower price
until after the produce has been sold in the export market. Prices achieved in the export
market are also influenced by the quality of the produce at the point of time of arrival in the
export market which is determined by on-site inspection which is out of the growers’ control.

For small farmers, particularly in developing countries, to profit from the increasing

%5 This work was mainly done when Linde Gotz was a PhD student at the Department of Agricultural
Economics and Rural Development, University of Gottingen, Germany.
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international trade in FFV it is decisive that they are well integrated into the supply chain and
benefit adequately from the profits achieved from international FFV trade.

This study is unique in investigating vertical price transmission in the international supply
chain for fresh fruits and vegetables (FFV)®. To cast light on the issue of market power we
study vertical price transmission in international grapefruit trade from import markets in the
EU to growers in Israel.

It is often hypothesised that imperfect competition will manifest itself in asymmetric price
transmission (MEYER AND VON CRAMON-TAUBADEL, 2004; RAPSOMANIKIS ET AL., 2006). In
most cases, it is predicted that market power will lead to positive asymmetric price
transmission meaning that e.g. margin-squeezing decreases in output prices will be
transmitted faster and more completely than margin-stretching price changes®’.

We test for asymmetric price transmission (APT) in the export chain for Israeli grapefruits as
evidence of imperfect competition in the Isracli FFV export sector. Israeli grapefruit exports
provide a case study that is well suited to isolating the link between market power and APT.
First, as described in the following section, exports are in the hands of a few firms so
imperfect competition is possible and might be reflected in APT. Second, since the grower
price of the Israeli grapefruits exported to the EU is determined ex-post only after the
products are sold in the export market, and FFV products are highly perishable, several other
factors that might cause APT such as adjustment and menu costs, caused by adjusting a firm’s
prices to a change in the price or quantity of inputs or outputs and inflation, can be
disregarded. Furthermore, asymmetry in price transmission can not result from market
intervention by the EU since the EU entry price system does not apply to grapefruits®*. Third,
the post-liberalisation period that we study includes two important developments that may
have changed exporters’ pricing behaviour. These developments are the enforcement of the
minimum price agreement in 1994/95, and a substantial increase in sea transport costs in the
1990s by up to 60%.

To take advantage of the opportunities offered by the Israel/EU grapefruit export case, we use
weekly, firm-specific data of the three largest Israeli citrus exporters on grapefruit from

1991/92 to 1999/00 to test for APT between grower prices in Israel and import prices in

%% In contrast, previous studies on asymmetric price transmission in the fresh fruits and vegetables sector confine to the
analysis of price transmission within the national marketing channel (e.g. WARD, 1982, PICK, KARRENBROCK AND
CARMAN, 1990, BROOKER, EASTWOOD, CARVER AND GRAY 1997, WILLETT, HANSMIRE AND BERNARD, 1997,
GIRAPUNTHONG, VANSICKLE AND RENWICK, 2003).

%7 There is a lack of theoretical models explicitly linking the exercise of market power to specific forms of APT
(MEYER AND VON CRAMON-TAUBADEL, 2004). MCCORRISTON ET AL. (1998), MCCORRISTON ET AL. (2001),
WELDEGEBRIEL (2004) and LLOYD et al. (2006) develop models of vertical price transmission in the presence of
market power and non-constant returns to scale. However, these models explore implications for long run
elasticities of price transmission, and not for APT.

* For an overview on the EU entry price system see GOETZ AND GRETHE, 2007.
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France, and for possible structural changes in the nature of any APT that we find over the
course of the 1990s.

LLOYD ET AL. (2006) and LLOYD AND MORGAN (2007) point out that asymmetric price
adjustment might result from an increase in marketing costs inducing a rise in the price spread
even in a competitive market environment. In this study we observe relatively increasing
marketing costs caused by the decline in the French import price during the underlying time
period. Yet, we explicitly account for this by allowing for structural breaks in the
cointegration regressions. Furthermore, the Israeli government’s market intervention by the
enforcement of the minimum price agreement aimed to protect growers against the abuse of
market power by Israeli exporters. This provides strong evidence that market power has
actually been exerted by the exporters in the first years after liberalization implying
asymmetry in price transmission.

Our results suggest that two of the three Israeli exporters transmitted changes in the French
import market to Israeli growers asymmetrically in the heterogeneous, volatile price phase
directly after liberalization but symmetric in the more homogeneous, calm phase some years
later. Further, we find the measured asymmetry in price transmission to be economically
significant. In particular, the growers’ losses amounted up to 4.0 % of growers’ total revenues
in one season.

This rest of this paper is structured as follows. Section two gives some information on the
liberalization of the Israeli citrus export sector. Section 3 explains characteristic features of
the data set and how they are accounted for in the empirical specification. The methodological
concepts are explained in section 4 and empirical model results are presented in section 5.

Chapter 6 concludes und provides directions for future research.

2 Liberalization of the Israeli parastatal marketing board

Prior to 1991, Israeli fresh citrus fruits were exported exclusively by the parastatal Citrus
Marketing Board of Israel (CMBI). The goal of liberalizing the Israeli citrus export sector was
to increase the citrus growers’ income and to strengthen the efficiency of the Israeli citrus
export marketing channel by establishing competition between the exporting companies. The
CMBTI’s citrus export activities were mainly taken over by four large companies. In the first
10 years after liberalization, these companies accounted for over 90% of all Israeli citrus
exports. In contrast, Israel’s citrus production was polypolistic with about 630 citrus growers

accounting for roughly 80% of the citrus growing area.
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Tnuport, the largest grapefruit exporter in the nineties, and Mehadrin had own packing
stations and provided packing services before liberalization. After liberalization Tnuport and
Mehadrin started to engage in providing citrus export services also. Mehadrin also owns citrus
plantations and thus only partially buys citrus fruits from individual citrus growers. Agrexco,
a company which had an export monopoly for fruit (other than citrus) and vegetables, started
to engage in the export of citrus fruits after liberalization of the citrus sector. The fourth
largest citrus exporter is Pardess, a cooperative of citrus growers.

The restricted number of exporters provides only limited opportunities for the citrus growers
to choose between exporters, giving leeway to the exporters to exert market power vis-a-vis
the Israeli citrus growers by paying a lower grower price. In addition, the consignment system
of the former monopoly has been maintained. This induced the government, in 1993/94, to
intervene in the newly liberalized market by establishing a minimum price agreement for
oranges to protect growers against the abuse of market power by exporting companies.
According to this agreement, exporters qualified for a government subsidy if they signed a
written, standardized contract with growers, guaranteeing a minimum grower price and
stating the timetable of payments and conditions triggering additional payments to the
growers. The minimum price agreement was extended to include grapefruits in most of export
season 1994/95 and part of 1995/96 (KACHEL, 2003).

Government export marketing boards in the agricultural sector have been reformed or even
abolished particularly in developing countries. Yet, the expected income gains to farmers did
not accrue in many cases. For example, MATHER AND GREENBERG (2001) analyze the effects
of privatization of the citrus marketing board of South Africa in 1994 where new exporters
entered the market in 1996. They find that liberalization has shifted market power from the
former export monopoly and cooperative packing stations to privately-owned large citrus
enterprises. WILCOX AND ABBOTT (2004) use a conjectural variations approach and find
evidence of market power in the post-liberalized coca bean market exerted by exporters and
processors over growers in the Ivory Coast. For the cashew nut export sector in Mozambique
MCMILLAN ET AL. (2002) find that the largest share of the benefits from removal of the export
tax was captured by traders and little was attributed to the farmers. In their model of a
concentrated developed country food market, SEXTON ET AL. (2007) show that even relatively
small deviations from perfect competition can imply that the majority of the benefits from
trade liberalization accrue to the marketing companies and not to farmers.

This study aims to investigate whether the newly established companies in the Israeli citrus

export sector have exerted market power over the citrus growers by asymmetric price
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transmission implying short-run additional revenues to the exporters and losses to the citrus

growers.

3 Dataset and critical issues

The analysis is based on weekly®’ grower price data reported by each of the three largest
Israeli grapefruit exporting firms (Tnuport, Mehadrin and Agrexco), and the corresponding
French import price for red ‘Sunrise’ grapefruits in the seasons 1991/92 to 1999/00 (Figure
1). Over the study period, Tnuport was Israel’s largest red grapefruit exporter with a market
share of 38%, followed by Mehadrin (28%) and Agrexco (26%). The EU is Israel’s primary
export market for grapefruits. Between 1991 and 2000, the EU accounted for 75% to 90% of
total Israeli red grapefruit exports, and France alone accounted for between 20% and 40%

(C.L.A.M.). The Israeli firm-level grower prices for red grapefruits for export and the

Figure 1: Firm-level Israeli grower prices (gp) for the three largest Israeli exporting
companies and the French import price 1991/92 to 1999/00 (real NIS/t)
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Source: Citrus Growers’ Association of Israel, CMBI

corresponding French import prices are weighted averages30 of the prices for different fruit
sizes. The Israeli grower prices and the French import prices are stated in New Israeli Shekel

(NIS) per ton and deflated with the Israeli monthly consumer price index (2000=100; CBS

> BROOKER ET AL. (1997) point out that due to the perishability of fresh fruits and vegetables and the high volatility of
produce supply, the planning horizon in the fresh produce marketing channel is short and pricing strategies can
change several times per month. Therefore, at least weekly data is required to adequately capture price transmission
in the fruits and vegetable sector.

30 The Israeli grower prices as well as the French import prices are weighted with a standard size distribution, not
accounting for differences in the actual size distribution exported.
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Israel). The data set is balanced by including only those weeks for which grower price data is
available for all three exporters, and contains altogether seven seasons with a total of 205
observations. In the context of this study weekly data is sufficient to fully capture price
transmission since fresh grapefruits are delivered from Israel to France once a week by ship
during the harvest season.

We identify three empirical particularities which are explicitly accounted for in our estimation
approach:

1. It is likely that the pricing behaviour of the citrus exporting companies changed in the post-
liberalization period.

The French grapefruit import prices decreased significantly over the period of this analysis.
From Table 1 it becomes evident that the mean French import price weighted by the total
export quantity of the Israeli exporters in season 1991/92 fell by 30% from 4547 NIS/ton to
3165 NIS/ton in season 1999/00. All exporters will have attempted to pass decreased French
import prices on to the growers, but firm-specific strategies and the scope for passing this on
may have varied depending inter alia on each firm’s market power.

Further, exporters might have adjusted their long-run pricing strategy following the minimum
price agreement imposed by the government particularly in 1994/95 which signalled that the
government was willing and able to intervene in response to what were perceived as unfair

pricing practices by the exporting firms.

Table 1: Weighted Mean French import price for grapefruits, by season (in NIS/t)

Season 1991/92 | 1992/93 | 1993/94 | 1995/96 | 1997/98 | 1998/99 | 1999/00

Mean French
4547 4135 3579 3028 3076 3483 3165
import price

The data indicate that the homogeneity of grower prices increased over time, which may be
evidence of increasing competition. In particular, the difference between the maximum and
minimum of the grower price (price spread) of the three major exporters decreases
significantly during the nineties (Figure 2). The mean spread of the three grower prices
amounts to 400 NIS/t in season 91/92 to 95/96 and reduces to 180 NIS/t in seasons 97/98 to
99/00. This indicates that grower price volatility decreased, suggesting that exporters’ pricing
behaviour changed between 95/96 and 97/98.

We account for these possible changes by testing for structural breaks in the cointegration

regressions. In addition, and based on the results of these tests, we distinguish a
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heterogeneous, volatile phase in 91/92, 92/93, 93/94 and 95/96 from a more homogeneous,
stable phase in 97/98, 98/99 and 99/00, and estimate separate ECMs for these two phases
(referred to as SUBSET 1 and SUBSET 2 in the following).

Figure 2: Spread of the weekly grower prices of Agrexco, Mehadrin and Tnuport (in
NIS/t)
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2. The data set is characterized by gaps resulting from seasonal interruptions in grapefruit
production and trade. This implies that for the first observations in each season, no or only
incomplete information on the preceding observations is available, so that a complete set of
lagged variables cannot be created. How many observations are lost in this manner depends
on the chosen lag specification. WARD (1982) introduces additional dummy variables for
those observations for which lags are missing in his model to ensure that each observation
can be included in the estimation. We take the alternative course of omitting observations
for which the required lags cannot be constructed. Our approach leads to a loss of degrees of
freedom whereas Ward’s approach may lead to estimation bias. Given the often very large
differences in our data between the first observations of one season (see Figures 1 and 2),

we are more concerned about bias than losing degrees of freedom.

3. We account for the lag between the week in which the grower price is recorded, and the
week in which the corresponding French import price is determined. The grower price
represents the value of the produce at the point of time of its delivery to the packing station,
while the French import price is determined at the harbour in Marseille. According to the
consignment system, the grower price is determined eX post, i.e. after the produce is sold in

the French import market. The minimum time lag between those two points in the transport
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chain is 7 to 9 days. Since delays may occur at several points, this lag is stochastic.

Simplifying, we assume a transport lag of two weeks for all models®'.

4 Methods

4.1 Identifying asymmetry in price transmission

To estimate the ECM we follow the Engle and Granger (1987) two-step approach which
requires the time series to be cointegrated. First, the long-run equilibrium relationship

between the Israeli grower price p, and the French import price p ;, for Israeli grapefruits is

estimated as

(1) pp=ag+a, *pj+o, witht=1,....T.

The data are in logarithms, so &1 corresponds to the price transmission elasticity, indicating

the percentage price change in p,if p, changes by 1%. If prices changes are transmitted

completely, then @1 =1. If there is no price transmission, &1 is not significantly different
form zero. The residual vector v, represents the short-run deviations from this long-run

equilibrium. The actual grower price may be higher or lower than its long-run equilibrium

value in any given period, thus Ut might be greater or smaller than zero, respectively. The

estimated residuals are lagged by one period and enter the ECM as the error correction term

(ECT) where ECT, = py, —ag - *pjey:

K L
(2) Apy = ZﬁmAp jt-n+1 +Zﬁ2mApit—m +PECT, + 6

n=1 m=1

K
In this model, z B AP ., captures contemporaneous and previous change effects of p; on
n=1

L
p, up to lag period K, Z BomAPi_m., accounts for autocorrelation up to order L and
m=1

ECT, = py., — @, —a, * p;,, reflects error correction. ¢ indicates the speed at which short-

run deviations from the long-run equilibrium in the previous period are corrected, and is
sometimes referred to as the speed of adjustment parameter.

To allow for asymmetry in price transmission, contemporaneous and lagged effects caused by
price increases are distinguished from those caused by price decreases by splitting the

respective variables in positive and negative components in the ECM. The ECT is included as

3! We estimated the model for lags of 1 to 3 weeks, but coefficients did not differ substantially.
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a split variable as well. ECT" contains the positive, and ECT" the negative lagged residuals of
the long-run equilibrium regression given by equation (1). Thus, positive and negative error
correction behaviour can be identified separately:
K, K, L
(3) Apy = Z ﬂfﬁl D;i Ap jton+1 T Z Bin, DitAP ji_n, 41 + Z BomAPit_m + ¢ D3 ECT; +¢,D1ECT, +¢
n, =1 n,=1 m=1
with Dy =1 if Ap;_,,,>0 and 0 otherwise, D =1 if Ap;_, ;<0 and O otherwise,
D;, =1 if ECT,>0 and 0 otherwise, and D5, =1 1fECT, <0 and 0 otherwise.

This model structure enables differing number of lags for the positive and negative short-run
effects to be included. Asymmetry in price transmission is present if the null hypothesis that
the estimated coefficients of the respective positive and negative variable are equal is rejected
by a F-test.

MEYER AND VON CRAMON-TAUBADEL (2004) point out the importance of supplementing the
statistical detection of asymmetric price transmission by analyzing its economic implications
and relevance. Based on the results of estimating equation (3), we estimate the revenue that
Israeli grapefruit growers have foregone as a result of asymmetric price transmission in the

study period.

4.2 Tests for structural breaks in a cointegration regression
Standard tests for cointegration (e.g. the residual-based ENGLE AND GRANGER (1987) test)
require that the cointegrating vector is time-invariant. If the cointegrating vector changes
during the sample period, the results of these tests might be misleading (GREGORY AND
HANSEN, 1996). In GREGORY AND HANSEN’s (1996) cointegration test, the null hypothesis of
no cointegration is tested against the alternative hypothesis of cointegration allowing for the
presence of a structural break at an unknown point of time as indicated by the following three
model frameworks:
a) level shift
4) pp=ay *(/’tlr +ap, *€0t2r +a*pj o
with ¢, =1if t<[nz], ¢, =0 if t>[nz], where z € (0,])

ot =0 if t<[nz], o2 =1 if t>[nz], where 7 € (0,])
b) level shift with trend
(5) i =ay *ﬁﬂtlr +Qp *€0t2r +o ¥ pjtay Ftty
¢) regime shift
(6) pi = ay *€0t1r + *¢’t2r +ap *¢’tlr Pt ap *¢712r *Pit * P+

In this test, the residuals of the individual cointegration regressions in (4)-(6) for all possible

breakpoints are tested for the existence of a unit root by an Augmented Dickey Fuller (ADF)
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test’”. If the standard ADF test does not reject the null hypothesis of no cointegration, but the
ADF statistic of the GREGORY-HANSEN test does, this is interpreted as evidence of a structural
break in the cointegration regression. The point of time of the structural break corresponds to
the break point of the cointegration regression for which the ADF statistic is lowest. Critical
values are non-standard and are tabulated in GREGORY AND HANSEN (1996). This approach
has been applied by BAKUCS AND FERTO (2006), GUILLOTREAU, GREL AND SIMIONI (2005)
and TIFFIN AND DAWSON (2000) in previous studies of price transmission’>. GREGORY AND
HANSEN (1996) point out explicitly that this test is not a test for the existence of a regime

shift, but rather a test for cointegration which allows for the existence of a regime shift.

5 Empirical Results
5.1 Price transmission analysis
We start our analysis with determining the order of integration of the data series by the ADF

test and the KPSS test of KWIATOWSKIET AL. (1992). We find the French import price (p;,) to

be I(0) according to the ADF test, but I(1) according to the KPSS test. The Israeli grower
price series for all three exporters are I(1) according to the ADF as well as the KPSS.
We utilize the residual-based test by ENGLE AND GRANGER (1987) to test for cointegration of

the French import price ( p;, ) with the Israeli grower price ( p;, ) of each of the three exporters.

The consignment system strongly suggests that the Israeli grower price is the dependent
variable and the French import price the independent variable. The results in Table 2 indicate
cointegration between the Israeli grower price and the French import price for Agrexco (5%
significance level) only.

Table 2: Results of the residuals-based test for cointegration of y and x for the
disaggregated data sets

ADF (H o : X and y are not cointegrated)

Test-statistic Conclusion

i [ .
Agrexco 1-3.922>]-3.37| (5%) reject H , at the 5% level;

variables are cointegrated

Mehadrin 1-2.398|<]-3.37| (5%) cannot reject H , ; variables are

not cointegrated

Tnuport -3.172/<-3.37| (5%) cannot reject H o variables are

not cointegrated

32 This procedure is followed for all model frameworks in (4) to (6). Estimates and their standard errors are
compared and additional information, if available, is utilized to select the model framework which fits best.

33 In a multivariate setting, BARASSI AND GOSHRAY (2007) detect an unknown break-point by employing a testing
procedure proposed by BARASSI AND TAYLOR (2004) for a change in the cointegration rank.
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The failure to find cointegration for the other firms may be due to structural breaks as outlined
above. Hence, we next test for cointegration allowing for the existence of a structural break
using the GREGORY-HANSEN test. For Agrexco, Mehadrin and Tnuport a regime shift as given
by (6) is identified at the 1% level of significance on March 1993, week 11 (observation 42),
October 1997, week 42 (observation 103) and October 1992, week 41 (observation 19),
respectively (Figure 3). It is striking that the structural break is earliest for Tnuport, the
exporter with the largest market share and thus probably the largest degree of market power.
The identified break-points of the cointegration regressions for Agrexco, Mehadrin and
Tnuport are accounted for in the estimation of the cointegration residuals, which enter the
ECM as ECT terms.

Figure 3: ADF-values obtained by the Gregory-Hansen test for different break-points of
the disaggregated grower price for Agrexco, Mehadrin and Tnuport
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The estimated coefficients of the long-run equilibrium regression according to equation (6)
for each exporter are presented in Table 3. In all cases ¢, is higher thane,,. &, is by far
lowest for Tnuport, the largest exporter with the potentially largest market power. This
decrease in the slope coefficient may be attributed to the decrease in the French import price
resulting in relatively higher fixed costs and reducing the share of the Israeli grower price in

the French import price.
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The residuals of this cointegration regression enter the ECM as the ECT term as indicated by
equation (2).

The ECM (equation) is estimated for each of the three exporters individually based on the
COMPLETE data set comprising observations of all 7 marketing seasons accounting for the
specified break point in the cointegration regression (Table 4).

Table 3: Estimated coefficients of the cointegration regression for the three exporters

Coefficient o1 a Q2 a2
Agrexco -261.29 0.456 -184.11 0.295
Mehadrin -27.054 0.378 -54.74 0.258

Tnuport -1157.0 0.577 287.0 0.138

Lag-lengths K; and K, are chosen according to the Bayesian Information Criteria (BIC). Lag-
length L accounts for autocorrelation, which is detected by the Breusch-Godfrey test. If the
Breusch-Pagan test identifies the presence of heterogeneity, White’s heteroscedasticity
consistent standard error is estimated based on the heteroscedasticity corrected covariance
matrix.

For the COMPLETE data series, the F-test confirms that the estimates of ¢, and ¢, for

Agrexco are significantly different at the 1% significance level, suggesting strong asymmetry
in the error correcting behavior. The identified asymmetry is of the kind that is beneficial to
exporters but reduces growers’ revenues. For example, when the import price falls, implying
that the grower price lies above its long-run equilibrium level and squeezing Agrexco’s
margin, the grower price is reduced by 42.4% of this “error” in the next week. If, on the other
hand, the import price increases, thus the grower price falls below its long-run equilibrium
level and Agrexco’s margin is stretched, the grower price does increase only by 8.3% in the
next week. Though, results for the COMPLETE data series further suggest price transmission

to be symmetric for Mehadrin and Tnuport since the estimated values for ¢, and ¢, for

Mehadrin and Tnuport are found to be not significantly different. In addition, the observed
contemporaneous price transmission is symmetric for Tnuport.

To test whether the exporters’ price transmission behaviour may have changed, we estimate
separate ECMs for the phase with heterogeneous grower prices in the first years after
liberalization (SUBSET 1) and the subsequent phase with more homogeneous grower prices
(SUBSET 2). Again, the break points in the individual cointegration regressions are

accounted for.
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Table 4: Estimated ECM coefficients based on disaggregated data for the complete data set and data subsets
(Theoretical F-values are given for the 5% significance level; * indicates 1% significance level)

COMPLETE SUBSET 1 SUBSET 2
Agrexco Mehadrin Tnuport Agrexco Mehadrin Tnuport Agrexco Mehadrin Tnuport
stand. stand. stand. stand. stand. stand. stand. stand. stand.
Estim. | ©ITOr | Estim. | ©ITOr | Estim. | ©ITOr | Estim. | ©ITOr | Estim. | ©ITOI | Estim. | CITOr | Estim. | ©ITOr | Estim. | ©TOr | Egtim. | ©Iror
Coef./ test stat.
value (t- value (t- value (t- value (t- value (t- value (t- value (t- value (t- value (t-
value) value) value) value) value) value) value) value) value)
ﬂﬂ Na Na Na Na 0.083 0.045 0.189 0.069 0.002 0.138 Na Na Na Na Na Na 0.007 0.044
Na Na (1.861) (2.742) (0.017) Na Na Na (0.157)
B Na Na Na Na 0.170 0.121 0.051 0.085 0.145 0.078 Na Na Na Na Na Na 0.137 0.137
Na Na (1.400) (0.603) (1.871) Na Na Na (0.038)
/321 0.116 0.078 Na Na Na Na Na Na Na Na Na Na 0.058 0.076 Na Na 0.219 0.096
(1.486) Na Na Na Na Na (0.755) Na (2.286)
A -0.424 0.105 -0.062 0.100 -0.131 0.078 -0.438 0.121 -0.034 0.087 -0.180 0.076 -0.408 0.184 -0.012 0.070 0.025 0.084
(-4.04) (-0.62) (-1.69) (-3.63) (-0.40) (-2.38) (-2.24) (-0.17) (0.297)
$ 20.083 | 0035 | 0032 | 0.170 | -0.014 | 0.107 | -0.009 | 0.089 | -0.061 | -0.061 | 0258 | 0208 | -0.106 | -0.047 | -0.061 | 0.074 | -0.063 | 0.038
(-2.34) (0.188) (-0.13) (-0.10) (-0.60) (1.244) (-2.27) (0.822) (-0.16)
Breusch-Godfrey
test 0.101 0.959 0.528 0.053 0.801 0.443 0.069 0.981 0.266
(p-value)
Breusch-Pagan test
(p-value) <0.001 <0.001 <0.001 0.006 0.019 0.329 0.005 0.371 0.163
Empirical &
theoretical F-value
(SYIY}- contempor. 0.619<3.889 1.476<3.939 0.714<3.939 Na 3.918<3.938
price transm.)
+ e
Bii=Pn
Empirical &
theoretical F-value
(sym. error 11.913>6.765* 1.352<3.889 1.127<3.889 6.728>3.939 0.714< 3.939, 3.940>3.939 1.942<3.934 0.513<3.935 0.827<3.938
correcting behav.)
h =,
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We find asymmetry in the error correcting behaviour for Agrexco and Tnuport in SUBSET 1.
In particular, deviations from the long-run equilibrium are corrected faster if the grower price
is above its long-run equilibrium level, but deviations are corrected slower if the grower price
is below its equilibrium level.

In the case of Tnuport the estimated coefficient for ¢, is positive. This would indicate that if
the grower price is below its equilibrium level, price adjustment implies that the grower price
drops even more below its equilibrium level. Yet, this coefficient is not significantly different
from zero.

Though, our results suggest that price transmission of Agrexco and Tnuport is symmetric in
SUBSET 2. For Mehadrin, price transmission is found to be symmetric in SUBSET 1 as well
as in SUBSET 2.

5.2 Welfare implications

The calculation of the welfare implications of asymmetric price transmission in the Israeli
grapefruit export chain is confined to seasons 1991/92, 1992/93, 1993/94 and 1995/96 since
asymmetry is found in SUBSET 1 only.

The estimated coefficients of the asymmetric ECM are utilized to calculate the grower price
ps based on the specified type of asymmetric price transmission. The grower price in period
t+1 (pfi,y ) 1s equal to the grower price in the previous period t ( p®) plus the changes in the

grower price in period t+1:

K, K, L
(7 pizﬁﬂ) =pi + Zﬂfﬁl DIJ[HI)Apj(Hl)—an + Z:ﬂl_n2 D1t AP j(ts1y-n,+1 + ZﬂzmApi(Hl)—m

n =l n,=1 m=1
+ D301 ECT oy + D20 ECT )

For Agrexco we have K, =K, =L=1and for Tnuport K, =K, =L=0. For Tnuport we assume
¢, =0 in the estimation of pf,,, since the estimated coefficient for ¢, is positive and not
statistically significant (more details are given in the previous section).

To calculate the grower price ( pyj.;, ) under the assumption of symmetric price transmission,
we assume that the speed of adjustment for positive and negative price changes is equal
(#=¢,). The estimated coefficient for ¢, which exceeds ¢,, is utilized for Agrexco and
Tnuport, on the assumption that if such rapid transmission is possible in one direction, equally
rapid transmission should be possible in the other as well. The quantitative effect of price
asymmetry (ge® ) for one season with t=v and t=w corresponding to the beginning and the

end of a season, respectively, equals:
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t=w
(8) 4™ =) (Pt - i) *ay
t=v

with g;, equal to the amount of products exported at time period t.

The estimated values for the growers’ losses are presented in Table 5. For Agrexco, the
seasonal losses vary between about 5,000 NIS and 330,000 NIS, corresponding to between
0.17% of seasonal revenues in 1995/96 and 3.95% of seasonal revenues in 1992/93. For
Tnuport the seasonal losses add up to between about 52,000 NIS and 580,000 NIS. The losses
account for between 0.36% and 3.50% of the seasonal revenues and are highest in season
1991/92.

As growers’ profits are presumably only a small proportion of their total revenues, the loss in

grower profits due to asymmetry is likely to be quite important.

Table 5: Growers’ losses due to asymmetry in price transmission

Growers 1991/92 1992/93 1993/94 1995/96

losses
in NIS 17,157 331,530 23,649 5237

Agrexco 1% of
n7eo 0.421% 3.945% 0.359% 0.167%

revenuc
in NIS 579,620 55.060 158,376 52,164

Tnuport % of
n700 3.496% 0.358% 1.480% 1.553%

revenue

6 Conclusions

The analyses of price transmission based on firm-specific grower price data suggests that
price transmission behaviour of Israelis citrus exporters changed in the post-liberalization
period after 1991. We attribute those changes to two external factors, i.e. the government
market intervention in favour of the citrus growers, and the substantial decrease in the French
import price. The latter has reduced the scope of the Israeli exporters to capture an extra
margin. More precisely, this has decreased the difference between the grapefruit growers’
reservation price and the maximum import price at which EU importers are willing to buy.
This implies that the difference between the three exporters’ grower prices has decreased and

exporters stop to transmit prices asymmetrically.
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In our model approach we distinguish a period with more volatile grower prices from a phase
with more homogeneous pricing. We find that the two Israeli exporters Agrexco and Tnuport
have transmitted grapefruit price changes in the EU import market asymmetrically to Israeli
citrus growers in the phase with heterogeneous pricing in the first years after liberalization,
whereas Mehadrin has transmitted prices symmetrically. Mehadrin might have less motivation
for exerting market power over the citrus growers since it partially retains the citrus produce
from its own citrus plantations.

However, our results suggest that price transmission of all three exporters was symmetric in
the subsequent phase (second half of the 1990s) characterized by more homogeneous pricing.
Thus, the efficiency of Israel’s international citrus marketing channel improved in the
aftermath of liberalization. It is highly probable that the government’s imposition of a
minimum price agreement on the grapefruit sector effective in the seasons 1994/95 and
partially 95/96 at least contributed to this development.

The identified asymmetry was beneficial to exporters and damaging to growers by increasing
and decreasing profits, respectively. This supports the assumption that the detected
asymmetry in price transmission is caused by the abuse of market power by the exporters.

We also find that the specified asymmetry in price transmission is economically significant
providing further evidence that the observed asymmetry in price transmission was caused by
Israeli exporters exerting market power over Israeli citrus growers. Our results indicate that
growers’ seasonal losses resulting from asymmetric price transmission amounted to as much
as 4.0% and 3.9% of citrus growers’ total revenues delivering to Agrexco and Tnuport,
respectively, and hence presumably a much larger share of their profits.

The findings of this study are in line with the results of former studies on the effects of a
market liberalization confirming that there is a high risk that market power is exerted by the
newly established export companies.

As an area for future research, price transmission in the international FFV supply chain,
particularly between export prices in markets of developed countries and grower prices
obtained by small farmers in developing countries under different supply chain governance
structures should be investigated. As pointed out above, although asymmetry in price
transmission might result from a bundle of different causes, in the context of international
trade in FFV grower prices are generally determined ex-post due to the consignment system,
thus all causes of asymmetric price transmission related to menu and adjustment costs are not
relevant. Therefore, positive asymmetry in price transmission identified in this context may be

interpreted as evidence of market power.
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This kind of data analysis faces particular challenges regarding data requirements which have
to be taken into account to avoid measurement error:

First, we used an aggregated price as the EU import price for grapefruits. Of course, different
exporters might achieve different prices for their produce in the same market, particularly
since the quality of fresh produce is very vulnerable and is determined by e.g. maturity of the
fruits at the point of time of picking or time elapsed to move the produce from the farm gate
to the ship. Therefore, the higher the variability in product quality of different growers of one
country of a particular kind of product, the higher are the distortions resulting from utilizing
aggregated import prices. This might vary between countries and also depend on the degree of
vulnerability of the produce. Thus, analyses on products originating in countries which exhibit
low variability of quality should be preferred.

Also, to exactly measure the weekly average export price achieved by an exporter for
grapefruits, export price data for all markets the exporter delivered to would be required. Yet,
this analysis is based on import price data of the EU market (France) only. The more diverse
the export markets a particular kind of product of a country is exported to, the more data is
required to exactly measure the average export price achieved by exporters. Therefore, data
requirements for exporters of a country concentrating on one or a few export markets are
lower and thus more suitable for this kind of analysis.

Finally, frequency of the data set has to be chosen adequately, depending e.g. on how often
fresh products are delivered from one country to a particular country’s market. High
frequency price data might be gathered in a telephone survey on the primary importers of this

product of one country.
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Abstract

We propose a three-step procedure to estimate a regime-dependent vector error correction
model (VECM). In this model, not only the short-run adjustment process towards equilibrium
is non-linear, as in threshold VECM and Markov switching VECM frameworks, but the long-
run equilibrium relationship itself can also display threshold-type non-linearity. The proposed
approach is unique in explicitly testing the null hypothesis of linear cointegration against the
alternative of threshold cointegration based on the Gonzalo and Pitarakis (2006) test. The
model is applied to apple price data on wholesale markets in Hamburg and Munich, using the
share of domestic apples in total wholesale trade as the threshold variable. We identify four
price transmission regimes characterized by different equilibrium relationships and short-run
adjustment processes. This proposed approach is particularly suitable for capturing irregular
seasonal threshold effects in price transmission typical for fresh fruits and vegetables.

1 Introduction

Applications of the threshold vector error correction model (TVECM) to analyze price
transmission assume that prices are linked by a constant long-run equilibrium relationship,
while allowing for threshold or switching effects in the short-run adjustment process towards
this equilibrium. The TVECM (e.g. Goodwin and Piggott, 2001; Meyer, 2004; Serra, Gil and
Goodwin, 2006; Balcombe, Bailey and Brooks, 2007) distinguishes between regimes
depending on whether the deviation of prices from their long-run equilibrium, in other words
the error correction term (ECT), is above or below a threshold value. For example, if the ECT
exceeds a specific threshold which is determined by the size of the transaction costs, then
more rapid adjustment to the constant long-run equilibrium is expected than if the ECT is
smaller than the threshold value, in which case adjustment might even cease altogether. In the
Markov-switching VECM (e.g. Bruemmer et al., 2008), shifts between different adjustment
regimes are triggered by unobservable state variables. Both models maintain the hypothesis of

a linear long-run equilibrium relationship. This may not always be justifiable. For example, if
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product qualities or the direction of trade between two markets changes, then the long-run
relationship between the prices on these markets may change as well. Failing to account for
non-linearity in the long-run relationship can lead to misleading estimates of this relationship
and the adjustment processes that lead to it.

In this paper we propose a three-step procedure to estimate a regime-dependent VECM. In
this model, not only the short-run adjustment process towards equilibrium, but also the long-
run equilibrium relationship itself can display threshold-type non-linearity, as a function of
the size of a stationary variable with respect to a threshold value. The proposed approach is
unique in explicitly testing the null hypothesis of linear cointegration against the alternative of
threshold cointegration based on a test proposed by Gonzalo and Pitarakis (2006). As Gonzalo
and Pitarakis (2006) point out, the use of the term ‘threshold cointegration’ in connection with
threshold VECMs is misleading because in a threshold VECM it is actually the adjustment or
error correction that is subject to threshold effects, while the cointegration itself (i.e. the long-
run relationship) is assumed to be constant and linear.

We apply this procedure to data on daily apple prices on wholesale markets in Hamburg and
Munich. Due to substantial seasonal variation in supply quantities, prices and price
differences, we hypothesize that the equilibrium relationship between prices in Hamburg and
Munich is subject to threshold effects, with the share of German as opposed to imported
apples in total wholesale trade acting as the threshold variable.

We proceed as follows. Chapter 2 contains a literature review; chapter 3 presents the Gonzalo
and Pitarakis (2006) test and a three step procedure based on this test to study threshold
cointegration in a regime-specific VECM. Chapter 4 describes the seasonal characteristics of
supply and price determination on wholesale apple markets in Hamburg and Munich.

Estimation and results are presented in chapter 5, and chapter 6 concludes.

2 Literature review

The notion that price series and the relationships between them can display structural breaks
and other types of non-linear behaviour has received considerable attention in the recent
literature®®. While most studies focus on non-linear adjustment to constant, linear long-run
relationships between prices, some also account for structural breaks in long-run equilibrium
relationships. Baffes and Gardner (2003) consider a structural break in their analysis of the

impact of policy reforms on the transmission of world price changes to domestic markets for

¥ WANG AND TOMEK (2008) discuss the relationship between structural breaks and unit root tests in agricutural
price data.
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31 price pairs. Their test for a structural break at a known point in time is based on the null
hypothesis that the nominal rate of protection in the pre-reform period differs significantly
from that in the post-period. In cases in which the null hypothesis is accepted, the sample is
split into two sub-samples for which separate VECMs are estimated.

Dercon (1995) allows for two known break points due to market liberalisation and war in a
cointegration regression by including two dummy variables tied to the slope coefficient.
Cointegration is confirmed by the Engle-Granger residual-based test, and the sample is split
into three sub-samples for which individual VECMs are estimated. Bakucs and Ferto (2006),
Goetz and von Cramon-Taubadel (2006), Guillotreau, Grel and Simioni (2005) and Tiffin and
Dawson (2000) all employ the Gregory-Hansen test (1996)* to test for an unknown break-
point in cointegration regressions of price transmission. Bakucs and Fertd (2006) identify a
break in the intercept and a linear trend in the long-run equilibrium regression, and use this to
derive a corresponding ECT term for inclusion in the subsequent estimation of an ECM for
Hungarian pork prices. In Goetz and von Cramon-Taubadel (2006), breaks are found in the
intercept as well as the slope coefficient of the cointegration regression and are attributed to a
substantial increase in transport costs. Based on these results, the authors estimate separate
ECMs for a volatile and a calm price phase on the market in question (Israeli grapefruit
exports to the EU). Similarly, Guillotreau, Grel and Simioni (2005) identify a break in the
intercept as well as the slope coefficient of the cointegration regression between the
Norwegian export price for fresh salmon and the retail price in supermarkets. They attribute
this break to a shift in product forms concurrent with the creation of new marketing
organizations. Corresponding separate ECMs are estimated by the Engle and Granger two-
step procedure. Finally, Tiffin and Dawson (2000) detect a structural break in the
cointegration regression between producer and retail prices in the UK. They attribute this
break to a change in the subsidization policy on this market, and include a corresponding
dummy variable in the unrestricted VECM estimated by the Johansen (1988) procedure.
Sanjuan and Dawson (2003) analyze vertical price transmission in the UK market for beef,
lamb and pork between 1986 and 2000, accounting for the influence of the BSE crisis in

1996. They analyze the long-run equilibrium relationship using the cointegration procedure

3% The GREGORY-HANSEN (1996) test is conducted within the framework of the ENGLE AND GRANGER residual-
based cointegration test. The null hypothesis of no cointegration is tested against the alternative of a more
general type of cointegration in which the cointegration regression is allowed to change at a single unknown
point of time. The regime shift can occur regarding 1) the level, 2) the level with a time trend 3) the level as
well as the slope of the cointegration regression. The test proceeds as follows: First, the type of regime shift is
specified. The resulting model is then estimated for all possible breakpoints and the residuals are tested for the
existence of a unit root by an ADF-test. The true structural break corresponds to the cointegration regression
with the break point for which the residuals do not have a unit root and the null hypothesis of no cointegration
can be rejected.
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proposed by Johansen, Mosconi and Nielsen (2000)*® and confirm the existence of a structural
break for beef but not for lamb or pork.

Barassi and Ghoshray (2007) account for a possible policy-induced structural break in price
transmission between EU and US wheat export prices. They employ a testing procedure by
Barassi and Taylor (2004) for a change in the cointegration rank with an unknown breakpoint,
treating the time of the structural change as endogenous. One break-point corresponding to
the 1992 reform of the EU’s Common Agricultural Policy (CAP) is identified in the
cointegration rank. The sample is therefore split into two sub-samples, and cointegration is
tested by the Johansen procedure in each sub-sample individually. Results suggest that there
was no long-run relationship between EU and US wheat export prices prior to the CAP
reform, but that such a relationship does exist in the period thereafter.

The approach we follow in this paper differs from all of these approaches in that we do not
test for a structural break in the long-run price transmission relationship but rather for
threshold-type non-linearity in this relationship using a test developed by Gonzalo and
Pitarakis (2006). As outlined below, this type of non-linearity allows the long-run relationship
to move back and forth between regimes as a function of a threshold variable, rather than
hypothesising a one-off break in this relationship. This is an appealing model in settings, such
as the one explored below (spatial trade in apples), in which price transmission is
hypothesised to be seasonal, but the timing and duration of seasons differs from year to year
depending on weather and harvests in the regions that are linked by trade. In such settings, the
use of seasonal dummy variables to account for seasonal variation in the equilibrium

relationship (e.g. Chavas and Mehta, 2004) might not be sufficiently flexible.

3 Methods

3.1 Test on threshold effects in cointegration

Gonzalo and Pitarakis (2006) propose a test of the null hypothesis of linear cointegration:
(1) N=PFxe+u

against the alternative hypothesis of cointegration with threshold effects:

(2) n= B'xt +Mxtl(gt—g > ) +Ut

: Xt =Xt_1t+V
with Xt =X-1F Ve

36 This test is a generalization of the JOHANSEN (1988) test for cointegration which allows for up to two structural
breaks in the cointegration regression at pre-specified points of time. The main difference to the JOHANSEN
(1988) test is that different critical values apply.
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v, . . .
where and ' are scalar and p-vector valued stationary disturbance terms respectively,

Gt-d with 921 js a stationary threshold variable lagged by d periods, and '%-<>7) is an

Qi—q >7

indicator function that equals one if , and zero otherwise.

Gonzalo and Pitarakis (2006) propose a supLM test based on the following statistic:

LMT () = %u'Mxy(x'nyy)‘lx'yMu
O,
0

3)

M=1-XX'X) Ix Xy

where , X stacks all values of *' in the linear model (1), and stacks

Q. >7

the values of *t corresponding to the criterion in the non-linear model (2). T is the

~2
length of the full sample, u is the residual, and “° is the residual variance of the linear model

(1.

The LM test statistic “MT(#) s calculated for all possible values of the threshold variable G

A trimming parameter is employed to ensure a minimum number of observations on each side

of the threshold. The supLM test statistic is given by

LM = LM+ (4
(4) sup Sup;/el" T( )

Gonzalo and Pitarakis (2006) explore the behaviour of this statistic in Monte Carlo
experiments under a variety of assumptions regarding the covariance between v and u and the
endogeneity of the threshold variable q. They find that critical values are robust to changes in

these assumptions and closely resemble critical values tabulated by Andrews (1993).

3.2 A three-step procedure for estimating the threshold cointegration model

We propose the following three-step procedure to estimate a regime-specific VECM which
includes non-linearities not only in the short-run and equilibrium adjustment process but also
in the long-run equilibrium relationship between prices in question.

First, since the test for threshold cointegration by Gonzalo and Pitarakis (2006) requires that
the time series data be integrated of order 1, we determine the order of integration of the data
series by conducting unit root tests.

Second, we test the null hypothesis of linear cointegration
(5) Vi =g +oq ¥ X +Ug

against the alternative hypothesis of threshold cointegration:

109



(6) Vi = (g +a™%) + (g + 4 * X) 1 (G—g > 7) +

utilizing the supLM test proposed by Gonzalo and Pitarakis (2006).

Third, we estimate an unrestricted, regime-specific ECM by including dummy variables

defined by the indicator function '(Gtq>7)

supLM test. This ECM takes the form:

corresponding to the threshold determined by the

K
MY = By + 8 * 1 > D+ D B+ Sin it * 1 g > 7)
(7) m=1

L
+ Z(ﬂznAyt—n +0m * AYin *1(G—g > 7))+ B3 * Yeo1 03 * Yot * 1(Gi—g > 1)+ Ba * Xy + 04 * X2 * 1 (Gi—gq > 7) + &

n=l1

The regime-dependent cointegration vector can be retrieved from equation (7) as:

(8) @0 =—(Fo+30 *1(Gt—d >N /A3+33*1(dt-d >7) gpq

(9) A =~(Pa+0a*1(G—d >7)(F3+3%1(dt—d >7)

4 Application and data: the German wholesale markets for apples

The procedure outlined above is applied to spatial price transmission between wholesale
prices for apples in Hamburg and Munich, Germany. The wholesale apple markets in
Hamburg and Munich are the largest in Germany, together accounting for 42% of all apples
traded on the five largest German wholesale markets between 2003 and 2006”". We utilize
942 daily®® prices for German apples on wholesale markets in Munich and Hamburg between
2003 and 2006’ (Figure 1).

About 60% of the apples produced in Germany are grown in the two largest apple growing
areas: Niederelbe (8,840 ha), which is close (roughly 50 km) to the wholesale market in
Hamburg; and Bodenseegebiet (7,000 ha), which is somewhat less proximate to the wholesale
market in Munich (roughly 250 km). German apples are stored in large warehouses and can
be supplied year-round by growers to wholesale markets. However, the supply of German
apples on the wholesale markets in Hamburg and Munich is characterized by substantial

seasonal variation in 1) quantities, 2) prices and 3) price differences.

37 The other large wholesale markets are in Berlin, Cologne and Frankfurt.

* High frequency data is decisive for investigating fresh fruit and vegetables due to the perishability and
seasonality of these products.

% The apple prices are trade volume-weighted averages of the prices of different varieties of apples.
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Figure 1: Prices of German apples on wholesale markets in Hamburg and Munich,
2003-2006
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Data source: BLE

First, the daily share of German apples in all apples traded on the wholesale markets in
Hamburg and Munich varies seasonally between 1% and 60% (Figure 2). In addition to
German apples, imports from Italy provide another ,domestic* (i.e. intra-EU) source of apples
that is roughly synchronised with German supply and accounts for up to 66% of all the apples
traded on wholesale markets. Apple supply from these northern hemisphere countries is
continuously high during the winter months, and decreases in spring until summer. At this
time, the supply of apples originating in southern hemisphere countries (Argentina, Brazil,
Chile, New Zealand, South Africa and Uruguay) increases, peaking at up to 90% of daily
wholesale apple trade in early summer. When newly harvested German

Figure 2: Prices and share of apples originating in Germany and southern hemisphere
(SH) countries represented by New Zealand of all apples traded in Hamburg and
Munich
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and Italian apples enter the market in late summer, the share of German apples traded
increases steadily and the share of southern hemisphere apples drops sharply until they are
driven out of the market in the fall. In the course of an average year, apples grown in
Germany, Italy and southern hemisphere countries account for roughly 90% of all apples
traded on wholesale markets in Hamburg and Munich.

Second, the price of German apples is highest when newly harvested apples become available
in late summer. Thereafter, prices drop continuously during the fall harvest, and remain
almost constant during winter until spring when apples are sold from storage. In late spring,
when apples from southern hemisphere countries reach a substantial market share, German
apple prices slightly increase or decrease depending on the quantity and quality of southern
hemisphere apples supplied. Similarly, prices of southern hemisphere apples are highest at the
beginning of their season in spring, when they enter the market as newly harvested produce.
At this time the price of southern hemisphere apples may exceed the price of German stored
apples by up to 100%. Thereafter, prices of southern hemisphere apples drop continuously
until the end of the season in fall.

Third, prices differ between wholesale markets in Germany. Figure 1 illustrates that the price
level is higher in Munich than in Hamburg. The average difference amounts to 14%, but it
varies, being relatively low and stable in the winter/spring months, and higher and more
variable in late summer, when the share of German apples traded is low and newly harvested
apples enter the market (Figure 3). Traders report that the Munich market demands higher

Figure 3: Price difference between apple prices in Hamburg and Munich (in % of
Hamburg price) and share of German apples in total daily trade
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quality than Hamburg, which explains the higher average prices in Munich. This is especially
apparent in August/September when the first new-harvest domestic apples appear on the
market and command premium prices. Furthermore, the closer proximity of the Hamburg
market to the nearest production region in Germany leads to a lower transport cost component
in apples prices there. Traders report that transport costs from the growing area to the
wholesale market account for between 4%-7% of the wholesale price in Hamburg compared
with 6%-9% in Munich.

Based on this description of the markets, we hypothesise that price transmission between the
wholesale apples markets in Hamburg and Munich will be seasonally regime-dependent
depending on whether these markets are mainly supplied from domestic or imported sources.
However, an important characteristic of the seasonal pattern of apple prices and quantities is
that it is irregular, caused by random variations in weather and the timing and quality of
harvests in Germany and elsewhere. This irregular seasonality is typical for fresh fruits and
vegetables markets (see e.g. Rodriguez and Hernandez, 2005). For example, the German
apple season (defined as the date on which the share of German apples in total trade increases
to over 10% for the first time in a year) started as early as July 22 in 2003 and July 14 in
2005, and as late as August 17 in 2004 and August 7 in 2006. Similarly, the beginning of the
southern hemisphere apple season varies between January and March. Related to these
fluctuations, the variety and quality composition of the domestic and imported apples traded
in Hamburg and Munich can vary considerably from year to year.

For this reason, a modelling approach based on seasonal dummy variables would be too
inflexible. Instead, we hypothesize that the equilibrium price relationship between wholesale
prices in Hamburg and Munich is subject to threshold effects, with the share of German
apples in total wholesale trade acting as the threshold variable. This specification allows for
seasonal regime shifts to occur at different times from year to year, depending on the timing

and volume of the German harvest.

5 Empirical Results
The results of the ADF test (Dickey-Fuller, 1981) and the KPSS test (Kwiatowski et al., 1992)

suggest that the wholesale apple prices in Hamburg (ngR) and Munich (ngR) (about 930
observations each) are I(1). Also, the Johansen test and residual based test on cointegration

indicate that there is cointegration over the whole sample™.

40 Results are available by the authors upon request.
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Next, we conduct the Gonzalo and Pitarakis (2006) test for threshold cointegration between

pé P&t PEEr = T(PSER) wwith P& P&t ;
GEr and "6ER for model (I) "eEr Ger) with PGER as the dependent and "6ER as the independent

variable and model (IT) Péer = T(Per) with the converse structure.

The daily share of apples produced in Germany in total wholesale trade in Hamburg and
Munich is used as the threshold variable. Since this variable fluctuates from day to day, we
smooth it by calculating the central moving average of the nearest 12 observations for each
observation®' (see figure 5). In this way we avoid repeated, *back and forth’ regime changes
that would otherwise occur in periods in which the variable is close to its threshold value. The
LM-test statistic in (3) is estimated for all observed values of the threshold variable, with the
trimming parameter is set to 0.08 to ensure that each regime contains at least 8% of all
observations. Figure 4 presents the estimated value of the LM-test statistic and the
corresponding value of the threshold variable for models I (panel a) and II (panel b). For
model I, the value of the LM-test statistic is highest for the threshold values 0.105 and 0.399,
corresponding to LM=45.20 (p-value<0.01) and LM=50.41 (p-value<0.01), respectively™.
For model II, the LM-test statistic is highest for the threshold values 0.121 and 0.335,
corresponding to LM=48.69 (p-value<0.01) and LM=21.99 (p-value<0.01), respectively.

Figure 4: Values of the Gonzalo-Pitarakis test statistic
a) Model I (p" =t(p")) b) Model IT ( p& = f(per)
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12 to 20-component central moving averages were employed. Shorter moving averages do not eliminate the
problem of ‘back and forth’ regime switches in the neighbourhood of the threshold value, while results are
qualitatively very similar for moving averages of 12 components and more.

*> The p-values are taken from ANDREWS (1993) table I. For a trimming parameter of 0.10 and p=2, the

corresponding critical values are 12.27 (p-value=0.05) and 16.04 (p-value=0.01).
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Since the LM statistic displays two distinct peaks, we assume that there are two significant
thresholds and correspondingly three long-run equilibria in the cointegration relationship

between apple prices in Munich and Hamburg. To this end, three dummy variables are
included in the model: SMALLER is defined by the indicator function 1(Ge—q <0'121);

BETWEEN is redefined by (0121 <t-q <0.335). 5,q L ARGER is defined by (0335 <0e-a)
Furthermore, we note that the BETWEEN regime occurs twice each year; once during the
transition from LARGER to SMALLER (from spring to early summer) as the share of
German apples is falling; and once during the transition from SMALLER to LARGER (from
late summer to fall) as the share of German apples is increasing. These two transitions
represent very different market conditions: In the former, newer southern hemisphere apples
progressively replace older stored apples from the last domestic crop; in the latter, the new
domestic crop replaces imported southern hemisphere apples. To account for this, we divide
BETWEEN into BETWEENI (spring) and BETWEEN2 (fall) with appropriate dummy
variables. Figure 5 illustrates the mapping of observations into the four resulting regimes.

In the following, to shorten the presentation, we carry out the subsequent analysis using
threshold values for model II (0.121 and 0.335) alone; results based on threshold values from
model I (available on request) are qualitatively similar.

The presence of cointegration between the Hamburg and Munich prices in each of these four
regimes is tested using both a residual-based (ADF) test and the Johansen trace-test (Table 1).

Figure 5: Attribution of the observations of the Munich apple price to the four regimes
based on thresholds retrieved from the GONZALO-PITARAKIS (2006)
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The results unambiguously point to cointegration in all regimes except BETWEENI1 (spring),
where the results of the cointegrating ADF test only points to cointegration when Munich
prices are regressed on Hamburg prices. Table 1 also shows unweighted mean and standard
error of the price difference between the Munich and the Hamburg market for each regime.
The price difference and standard error are by far highest in regime BETWEEN2 (fall),
followed by the regime SMALLER. The price difference and standard error is lowest for the
regimes LARGER and BETWEENI1 (spring).

In the next step we estimate the unrestricted regime-dependent ECM with four regimes
according to (7) in models I and II.

Table 1: Results test on cointegration and price volatility of the 4 regimes (Residual based
test without intercept and trend), model II limits

Dummy variable BETWEEN1 SMALLER BETWEEN2 LARGER
(spring) (summer) (fall) (winter)
Number of obsv.
o 185 obsv. 214 obsv. 111 obsv. 424 obsv.
Threshold limits
0.121< 0, £0.335; 0 <0.121 0.121<q, £0.335; q; > 0.335

Test on cointegration

a)Residual based test
ADF t-value,

[number of lags],

(p-value) -2.34, [2 lags] 4.999, [0 lag] 2.998, [0 lag] -3.265, [1 lag]
Model T >0.1) (<0.01) (<0.05) (<0.05)

In( ngR )= f(In( pglER
Model II

In(pger) = f (In(pex

-3.892, [0 lag]
(<0.01)

-3.892, [0 lag]
(<0.01)

3.949, [1 lag]
(<0.01)

-4.557, [0 lag]
(<0.01)

b) Johansen trace t.
LR™ zero versus

11.62, [2 lags]
>0.1)

25.39, [2 lags]
(<0.01)

24.76, [2 lags]
(<0.01)

25.63, [2 lags]
(<0.05)

one coint. rel., lags
(p-value)

Price difference

Mean (standard error)

4266 (2.445) 12.266 (14.435) | 30.105 (16.309) 9.175 (5.341)

M H
| PGER - PGER |

Source: own calculations

Our hypothesis of a regime-dependent model in which the long-run relationship (and
correspondingly the adjustment process) displays threshold behaviour is supported by the
results of the likelihood-ratio test. In this test, the value of the log-likelihood function of the
regime-specific ECM with 4 regimes according to (7) (unrestricted model) is compared to that

of an ECM over all observations without distinguishing between regimes (restricted model).
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The null hypothesis that the restricted model is superior to the unrestricted model is clearly

rejected at low p-values in model frameworks I as well as II (Table 2).

Table 2: Likelihood ratio test results

Model I Model II
(oM =1")) ( plkn = f(PEer)
LR-test statistic 42.524 56.835
Degrees of freedom 15 15
p-value 0.0002 <0.0001

Source: own calculations

Table 3 presents the estimates for the long-run price transmission elasticity and the speed of
adjustment for the regimes SMALLER, BETWEEN2 and LARGER, for which the data series
were identified as cointegrated. The t-values account for autocorrelation and
heteroscedasticity in model I and for heteroscedasticity only in model *,

Results indicate that the price transmission elasticity varies significantly between regimes and
model frameworks. The coefficient corresponding to the speed of adjustment to the long-run
equilibrium has the correct negative sign and is statistically significant in all cases with the
exception of the regime SMALLER in model framework II. This indicates that the price
relationship is unidirectional in the regime SMALLER, with the Hamburg price error
correcting, whereas the Munich market is dominating the price. In the other cases the price
relationship is bi-directional and error correcting behaviour is identified for both markets.
Furthermore, results for both models suggest that deviations from the long-run equilibrium are
corrected fasted in regime BETWEEN2 in fall and slowest in regime LARGER during

winter. The speed of adjustment is also quite high in the regime SMALLER in model I.
Results obtained for the full data set (COMPLETE) suggest that the price relationship is
unidirectional and that the Hamburg price only error corrects whereas the Munich market

dominates the price.

* Detailed ECM estimation results are available by the authors on request.
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Table 3: Estimates for the long-run price transmission elasticity and the speed of
adjustment for the 4 regimes and the full sample

Model I Model II
(n(pEeg) = Tanp¥p)) | (In(pdkr) = f(In(péer)))
\]r)al;IiIzln‘l;ll)el Parameter Estimate t-value Estimate t-value
SMALLER Price transmission elasticity 0.911 1.087
(summer) Speed of adjustment -0.118 -2.077 0.034 0.870
BETWEEN2 Price transmission elasticity 1.340 0.225
(fall) Speed of adjustment -0.123 2.510 -0.117 -2.985
LARGER Price transmission elasticity 0.056 0.348
(winter) Speed of adjustment -0.044 -3.645 -0.080 -4.054
Price transmission elasticity 0.638 0.495
COMPLETE
Speed of adjustment -0.072 -3.131 -0.023 -1.470

Source: own calculations

Taking into account the time period, market condition and error-correcting behaviour, the four

regimes can be characterized as follows:

Regime SMALLER (summer): Corresponds to the market conditions in May/June-
July/August, when the remainder of the stored apples of the previous harvest and the first
apples of the new harvest are supplied to the market. This is the only regime in which the
price relationship is unidirectional with the Munich price not error correcting and thus
dominating the Hamburg price. In contrast, the Hamburg price error corrects at relatively high
speed. This may be attributed to the harvest season starting earlier in the southern parts of
Germany implying that new apples are first sold on the Munich market. Thus, the initial price
level for the new harvest is set on the Munich market and is transmitted to the Hamburg
market. Price differences between the Hamburg and the Munich market are relatively high

giving leeway to profitable arbitrage opportunities implying strong market integration.

Regime BETWEEN2 (fall): This regime matches with the time period July/August-
September, when the daily traded share of newly harvested, apples grown in Germany
increases implying that prices of German apples and the apple price level in general declines,
inducing apple supply of southern hemisphere countries to vanish. Deviations from its long-
run equilibrium are corrected fastest in this regime in both models compared to the other

regimes.
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The intense integration of markets with the compared to the other regimes highest speed of
adjustment to the long-run equilibrium may be traced back to the highest mean difference
between prices in Munich and Hamburg in this regime.

Traders confirm that large amounts of apples traded between northern and southern Germany
in this time period. For example, substantial amounts of special varieties of apples (Boskop,
Cox Orange), which are particularly grown in the northern part of Germany, are sold to the
market in southern Germany to be stored in warehouses. Also, if the harvest is good in one
and bad in the other area, e.g. due to hail or bad weather during bloom, producers the area

with the bad harvest will buy apples from the other region to fill warehouses.

Regime LARGER (winter): Relates to the market conditions prevailing during September to
March, when almost exclusively German and Italian apples stored in the regional warehouses
are supplied to the wholesale markets. Prices in both markets do error correct, but the speed of
adjustment is lowest compared to the other regimes. Yet, the speed of adjustment of the
market in Munich is higher than of the market in Hamburg. This low speed of adjustment to
the long-run equilibrium might be attributed to the relatively low mean price difference
between the wholesale market in Hamburg and Munich limiting profitable interregional trade

and implying a low degree of market integration.

Regime BETWEENT (spring): Is in accordance with the time period March-April/June, when
the share of stored German apples sold declines and apple warehouses are cleared, whereas
the share of newly harvested apples grown in southern hemisphere countries increases.
Cointegration between the prices of the Hamburg and Munich market can not be confirmed
unambiguously, indicating that a long-run equilibrium relationship does not exist. In this
regime price differences between Hamburg and Munich are lowest, reducing the margin for
profits resulting from interregional trade. This might explain why cointegration can not be
identified clearly. In addition, since apples have been stored for quite some time at this point
of time, once they are taken out of the warehouse, the apples perish very fast which is a

further factor restricting interregional trade in this regime.

6 Conclusions and discussion
In this paper we propose a three-step procedure to estimate a regime-dependent VECM

accounting for threshold effects not only in the short-run adjustment towards the long-run

119



equilibrium but in the long-run equilibrium relationship as well. This type of non-linearity
allows the long-run equilibrium relationship to move back and forth between regimes as a
function of the size of an exogenous threshold variable with respect to a threshold value,
rather than hypothesizing a one-off break in this relationship. This model seems to be
particularly suitable in settings of irregular seasonal price transmission, typical for fresh fruits
and vegetables, in which the use of seasonal dummy variables to account for seasonal
variation in the equilibrium relationship might not be sufficiently flexible. The proposed price
transmission model estimation strategy is unique in utilizing the test by Gonzalo and Pitarakis
(2006) on the hypothesis of linear versus threshold cointegration.

In our application to the German wholesale market for apples we find clear evidence of
threshold cointegration with the share of German apples traded in total wholesale market trade
serving as the threshold variable. We identify two thresholds in the cointegration regression
and distinguish four price transmission regimes which are characterized by different
equilibrium relationships as well as short-run adjustment processes towards this equilibrium.
Our econometric results fit well with the actions on the German apple market.

This research will be extended to further enlighten the connection between the size of the
price difference between the markets in Hamburg and Munich and the degree of market
integration. Actual costs of transporting apples from one market to the other will be gathered
and be compared to the size of price differences in each regime.

In addition, the factors inducing differences in price transmission elasticity implying non-
linear cointegration will be further investigated. In this study the risk of successfully selling
apples in another market probably plays a major role whereas variation in transport costs is of
minor importance.

Further, the price responses in one market to a price shock in the other market for each regime
could be analyzed by impulse-response functions.

The model could be extended and regard for threshold effects induced by the ECT term, as in
the threshold VECMs, also. Yet, this faces the problem that with increasing number of
regimes in a model, the number of observations entering into the estimation of the parameters

of a regime decreases.
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8 Discussion of Results and Ideas for Future Research

This chapter summarizes our main findings and discusses some of their limitations. Strategies
on how to overcome some of these problems and possible extensions for future research are
laid out. I start with some general comments on data analysis with fresh fruit and vegetable

data and then go through the research papers.

Data analysis based on fresh fruit and vegetable data faces specific challenges. The
particularities of fresh fruit and vegetable data have to be taken into account explicitly to
avoid distorted results. In our research on the effectiveness of the EPS, we have specified
indicators which account for the frequent occurrence of extreme values in fresh fruit and
vegetable data. Also, we have developed a special procedure of how to consider the
discontinuity of the grapefruit price data in estimating price transmission models. This implies
a significant amount of additional work since statistical programmes for time series analysis
(e.g. IMULTI) or time series procedures available in statistical programmes cannot be used;
instead, models and statistical tests have to be programmed. Further, we have suggested a
procedure to estimate a regime-specific vector error correction model, suitable for capturing
irregular seasonal threshold effects in price transmission which are typical for fresh fruits and

vegetables.

A) The EU Import Regime for Oranges-Much Ado about Nothing?

In the paper “The EU Import Regime for Oranges-Much Ado about Nothing?” we have
shown that the EU import system for oranges was not decisive for the decline of orange
exports of the MED, particularly Morocco and Israel, to the EU.

Hence, factors beyond EU trade policy must have caused this development. For example,
market distance and product variety are of particular importance for the decline of Israeli
orange exports to Germany. German importers appreciate the high flexibility of orange
imports from Spain. Due to Spain’s proximity to the market, Spanish produce is packed
directly in nets in Spain and transported by truck to retailers’ distribution centers in Germany
within two days. In contrast, Israeli produce is first packed in cardboard boxes in Israel, which
are transported by ship within four days to Marseille (France). The produce is then carried by
truck to packing stations in Germany where it is repacked in nets before it is brought to
supermarkets. Of course, the resulting transportation costs are lower for Spanish produce.
Besides, Shamouti is the orange variety which still dominates Israeli orange production. In

Spain, new orange varieties were introduced, e.g. the Navel varieties. German consumers
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prefer Navel over Shamouti oranges, but Israeli orange producers have failed to adapt to this
change in consumer preferences in time.

In future research the significance of the EU internal agricultural policy for fresh fruits and
vegetables as well as structural policy for the increase in EU orange market share of Spanish
produce could be investigated. We suspect that these policy measures have substantially
contributed to the changes in the composition of the EU market supply for oranges. In
particular, EU orange production is protected internally by processing aid and withdrawal
compensation. Also, operational programs of producer organizations for improvement of
product quality and market promotion activities are financially supported. Restructuring aids
are granted to modernize marketing structure and to grub up old orange groves. Additional

funds are provided by the EU Cohesion Fund, e.g. for enhancement of transport infrastructure.

B) The EU Entry Price System for Fresh Fruits and Vegetables — Paper Tiger or
Powerful Market Barrier?”

In the paper “The EU Entry Price System for Fresh Fruits and Vegetables — Paper Tiger or
Powerful Market Barrier?” we have shown that the effectiveness of the EPS differs
substantially across products and across countries of origin for most of the 15 relevant fruits
and vegetables.

In cases in which the EPS is determined to be highly relevant, it can be expected that the
removal of the EPS would result in an increase of exports to the EU at prices below the entry
price. This effect, however, depends on the degree to which the EPS is currently circumvented
and the costs involved.

The EPS can be circumvented (both legally and illegally), so that some products are
effectively sold at prices below the entry price (GARCIA-ALVAREZ-COQUE, 2002). According
to information from importers, illegal circumvention (e.g. by false invoicing) is more
prevalent in small-scale trading, particularly between related trading partners. Storage can
offer a means of legal circumvention, as storable products can be imported at any time while
customs clearance is delayed until some later date when the SIV is above the entry price.
Once cleared at a favourable SIV, the product can be sold later on EU markets at any price
(CIOFFI AND DEL' AQUILA, 2004). Therefore, particularly for apples originating in countries of
the southern hemisphere, the EPS might be of even lower relevance than the results of our
cluster analysis suggest.

In order to generalise the results of this analysis to the whole EU fruit and vegetable trade, it

is necessary to take into account that the analysis has been conducted based on EU wholesale
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market prices™, even though the majority of the fruit and vegetable trade in several EU
countries is conducted directly by exporters to retailers and not via the wholesale market. For
example, the share of the fruit and vegetable trade via wholesale markets is only about 20% in
Germany, and is even lower in the UK, compared with shares of about 65% in Spain and
Italy, and even higher shares in France (GIBBON, 2003). Prices of products traded directly can
differ significantly from products traded via wholesale markets. For instance, importers
estimate that fresh fruit and vegetable prices on wholesale markets are on average about 10-
20% higher than prices of directly traded products in Germany. This limits the scope for
traders to apply the deductive method or the fob invoice method for customs clearance in case
of a low SIV which reflects wholesale market prices and might imply that the effectiveness
for some products is to some degree higher than suggested by our results.

Interestingly, German importers explicitly confirm the overall results of this study. They
emphasize that the EPS is indeed relevant for products assigned to clusters one and two in our
analysis. Regarding cluster three products, they confirm that the EPS has some influence on
clementines, but has rather low relevance for apples and pears. They point out that the EPS is
of no relevance for products attributed to cluster four, i.e. apricots, mandarins, oranges,
peaches and nectarines and table grapes. In the case of oranges originating in the US,
importers stress that the observed accumulation of observations close to the entry price can
not be caused by the EPS. They emphasize that in general, oranges exported by the US are
highly priced and therefore their share in the EU market is very low.

In future research, the relationship between the wholesale market prices and prices which
prevails in the direct trader-retailer relationship in Germany could be investigated. German
traders claim that the SIV, calculated by the EC based on wholesale market prices in all EU
member states, which serves as basis for customs clearance according the SIV method, is
often quite different from the actual price which prevails in the direct importer-retailer
relationship. This implies additional adjustment costs for the trade companies. Results of this
research, which requires price data of the direct trade between importers and retailers, could
support a policy recommendation postulating that calculations of the SIVs should be based on
importer-retailer data for Germany or even all EU member countries, as it is already done in

UK, the Netherlands and Finland.

“ Exceptions are prices gathered in the UK, Netherlands and Finland, which are requested directly from the
importers, as the fresh fruit and vegetable trade via the wholesale market has very low importance. In Greece,
these data are collected from the customs authority.
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C) Does the Entry Price System Restrict Fresh Fruit and Vegetable Exports from China
to the EU?

In the paper “Does the Entry Price System Restrict Fresh Fruit and Vegetable Exports from
China to the EU?” it became evident that the restrictiveness of the EPS for Chinese exports to
the EU has increased in recent years for pears and even more for apples.

Investigating how the restrictiveness of the EPS developed over time might help to understand
the causing factors. Yet, its applicability remains limited by the number of observations
available for each year. The fewer observations are available to represent a product and
country of origin specific distribution of the import price, the more caution is in order when
interpreting the results, since incidental extreme values’ influence on the outcome increases,
which might imply misleading results.

Further, the study confirms that skewness is only limitedly suitable as an indicator for the
effectiveness of the EPS, as it was argued in the previous study (GOETZ AND GRETHE, 2007a).
Skewness of the price distribution could also result form product storage. The influence of
storage on the price distribution is studied by DEATON AND LAROQUE (1992) within the
rational expectations competitive storage model. They find that storage increases skewness,
i.e. lack of symmetry, and kurtosis, i.e. tallness or flatness, of the price distribution. The
product is bought and stored when the price is low, and it is sold when the price is high, in
other words when the price is lower and higher, respectively, than the cut-off price at which a
unit of the product stored until the next period would lead to zero expected profits. This
implies that lower and higher prices are observed less often and thus the left tail and the right
tail of the distribution are reduced (DEATON AND LAROQUE, 1992: 13). The effect on the
prices above the cut-off price is influenced by the incidence of stockouts. The less often the
product is sold out and product inventories are available, the larger is the effect of storage on
the right side of the distribution. Yet, DEATON AND LAROQUE (1992) argue that although the
price distribution might become truncated on the left-hand side, this does not happen to the
right hand side since bad harvests always occur in some years implying stockouts at some
points of the year leading to extremely high product prices similar to the case without storage.
The authors point out that the storage effect on skewness and kurtosis is the larger, the more
convex the inverse demand function is, as e.g. in the case of an isoelastic demand function. In
contrast, the storage effect is lower in the case of a linear inverse demand function.

However, the price distributions investigated in this and the previous study are influenced by
storage only to a limited degree due to high perishability. Exceptions are apples and pears

which can be stored almost the whole year around by refrigeration under controlled
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atmosphere. In these cases skewness of the price distribution could be influenced by the
effects of product inventories and thus can not be solely traced back to the effectiveness of the
entry price system. In these cases it is important that the effectiveness of the EPS is estimated

based on several indicators.

D) Vertical Price Transmission in the International Fresh Fruit and Vegetable Supply
Chain: Israeli Grapefruit Exports to the EU after Export Market Liberalization

Results derived from our analysis in the paper “Asymmetric Price Transmission in the Israeli
Citrus Export Sector in the Aftermath of Liberalization* suggest that exporters have ceased
from asymmetrically transmitting price changes in the EU export markets to the Israeli
growers. This development might have been triggered by the governmental market
intervention in 1994/1995.

The interpretation of the results has to take into account the following data issues as sources
for distortions and limitations of the model approach.

First, to exactly measure the weekly average export price achieved by an exporter for
grapefruits, export price data for all markets the exporter delivered to would be required. Yet,
this analysis is based on import price data of the EU market (France) as a proxy for an
exporter’s average export price. Further, we use an aggregated price as the EU import price
for grapefruits. Of course, different exporters might achieve different prices for their produce
in the same market, particularly since the quality of fresh produce is very vulnerable and is
determined by e.g. maturity of the fruits at the point of time of picking or time elapsed to
move the produce from the farm gate to the ship. These sources of measurement error might
imply that our results are distorted to some degree.

Second, all price data is stated in NIS/ton and deflated with the Israeli monthly consumer
price index (2000=100; CBS Israel). In addition, the French import prices are transformed in
NIS/ton by weekly exchange rates. Since the daily price data is transformed by a weekly
exchange rate and even a monthly consumer price index, this might affect the structure of the
data series and possibly influence results.

Third, since grapefruits are harvested from October to May only, the data series are
discontinuous which has to be accounted for in the model approach. In this study we have
excluded all observations from the data set for which the required information on previous
periods is not available. In particular, if the model contains the change in the grower price

lagged up to one period, then the first two observations of each season are left out from the
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analysis. WARD (1982) deals with the discontinuity of the data in a different way. He, instead,
introduces additional dummy variables in the model ensuring that each observation is
included in the estimation of only those variables for which the required information on the
previous observations is present. Ward’s method utilizes more of the available data than our
approach. Yet, we suspect that in the context of the grapefruit data which exhibits extremely
high prices at the beginning of a season, our method might perform better. It would be
interesting to also estimate our model following Ward’s approach and compare results.

In this study we interpret the detected asymmetry in price transmission as being caused by
market power of the Israeli exporters vis-a-vis the Israeli growers. We argue that other causes
of asymmetry in price transmission are not relevant in our context since the grower price is
determined ex-post. This is confirmed by the identified positive price transmission indicating
that exporters have increased their profits temporarily, while growers experienced losses. This
argument could be further substantiated by providing additional evidence that the exporters
have indeed exercised market power. As pointed out by MEYER AND VON CRAMON-
TAUBADEL (2004), the number of firms and concentration ratios do not capture this
behaviour.

According to the structure-conduct performance approach market power can be detected by
the analysis of the relationship between profitability measured by the price-cost margin and
firm concentration. Following the new industrial organization literature the degree of market
power could be identified by estimating the deviation of industry behaviour from competitive
conduct. Also, market power could be identified in extensions of the model of GARDENER
(1975) on marketing margins which also account for the influence of market power (e.g.
SCHROETER AND AzzZAM, 1991; RICHARDS ET AL., 1998)

In the context of our study, all three approaches require data on marketing costs, in particular
sea transport costs, of the Israeli exporters. However, this data is not available; even the
yearly data on shipping costs give the development of sea transport costs in general, whereas
sea transport of citrus is a special kind of transport in reefer containers. Thus, these costs
might differ substantially from general sea transport costs.

Even the test of the existence of market power proposed by LLOYD ET AL. (2006) relies on the
availability of marketing cost data. LLOYD ET AL. (2006) focus on sources of a change of the
retail-farm price margin. They propose that a change in the farm-retail price spread may be
induced only by a change in marketing or other regulatory costs in a perfectly competitive
industry. In contrast, if oligopoly and/or oligopsony power prevails, the retail-farm margin

may also be influenced by exogenous shocks caused by farm supply or retail demand.
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E) Threshold Adjustment and/or Threshold Cointegration? An Application to the
German Apple Market

In the paper “Threshold Adjustment and/or Threshold Cointegration? An Application to the
German Apple Market” we have developed a three-step procedure to estimate a regime-
specific VECM accounting for threshold effects in the cointegration regression. This type of
non-linearity allows the long-run equilibrium relationship to move back and forth between
regimes as a function of the size of an exogenous threshold variable with respect to a
threshold value.

In our application to the Munich and Hamburg wholesale market for apples we find clear
evidence of threshold cointegration with regard to the share of German apples traded on the
market. We identify two thresholds and distinguish four regimes corresponding to four
different market conditions alternating prevailing throughout a year.

This model could be extended and also regard threshold effects induced by the ECT term, as
in the threshold VECMs. Yet, this faces the problem that with increasing number of regimes
in a model, the number of observations entering into the estimation of the parameters of a
regime decreases. In the context of measuring price transmission in the apple wholesale
markets in Germany, transport costs are, as pointed out before, quite low. Thus disregarding
threshold effects in the error correction term might have only minor effect on the model
estimates.

In future research, the factors inducing differencing in price transmission elasticity and thus
implying non-linear cointegration should be investigated. In the context of this study

particularly the risk of successfully selling apples in another market might play a major role.
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9 Unresolved Issues in Price Transmission Analysis

In the following I outline some major unresolved issues in price transmission analysis. I start
with three topics relevant in spatial price transmission analysis which is followed by two
issues important for vertical price transmission. Finally, I present two subjects which concern

spatial as well as vertical price transmission.

A) Issues in Spatial Price Transmission

Determinants of Spatial Price Transmission

Existing models of spatial price transmission are based on a model of spatial price equilibrium
(e.g. TAKAYAMA AND JUDGE, 1971) which assumes for reasons of simplicity that a spatial
price equilibrium is established by trade flows between these markets. Clearly, there are
additional factors e.g. access to market information and existence of communication and
transport facilities between two markets which contribute to prices in different markets
moving in parallel. In particular, this might imply that producers and consumers shift their
business from one market to another in space, which may not show up as trade at all. Thus,
prices in different markets might be cointegrated or even in a spatial market equilibrium
without physical trade flows observed. This is the motivation for BARRETT’s (2001)
distinction between spatial market equilibrium (price-based) and market integration (flow-
based). Two markets are in spatial equilibrium if their prices differ exactly (at most) by the
amount of transaction costs involved moving goods from one to the other market according
the strong (weak) form the Law of one Price. Markets are called spatially integrated
(segmented) if trade between the market occurs (is not observed). FACKLER AND GOODWIN
(2001) point out that the determinants of spatial price integration have not yet been
investigated comprehensively.

To properly identify market integration and equilibrium, in other words to estimate the
influence of trade flows compared to the other non-trade flow factors, not only price data but
also transaction cost data, in particular transport costs, and data on actual trade flows is
required (e.g. BARRETT, 1996). Yet, this data is rarely available and often biased proxies have
to be used instead (BARRETT, 2001; VAN CAMPENHOUT, 2007). Therefore, there is a strong
need to improve the availability of this data by public authorities. Alternatively,
comprehensive data material collected as primary data could serve as the data base for price
transmission analysis, which is done by e.g. MABAYA (2003), AKER (2007) and AMIKUZUNO

(2007) and STEPHENS ET AL. (forthcoming).
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In particular, AKER (2007) investigates market integration in cereal markets in Niger during
the food crises in 2005. A threshold autoregressive model is estimated utilizing spatial
transaction costs which are calculated based on a panel survey of traders, farmers and
transporters containing detailed data on e.g. transport costs, gas prices and road quality. Also,
information on the dispersion of cell phones is accounted for in the model approach. Results
suggest that cell phones can reduce transaction costs and price dispersion, though this effect
might not occur until all markets and hence all market actors have cell phone coverage (pg.
37)%.

STEPHENS ET AL. (forthcoming) develop a switching error correction model allowing for non-
linear cointegration which aims to distinguish the price transmission regime resulting from
actual trade flows between markets from the price transmission regime resulting from more
indirect mechanisms in non-trading periods. They apply this model to primary data on tomato
markets in Zimbabwe containing data not only on prices but also on trade flows. They find
that the regime specific long-run relationships in the presence of trade flows and without trade
flows are quite different. Also, they identify adjustment towards the long-run equilibrium
without trade flow between markets observed. Even, their results suggest that the adjustment
of the margins towards the long-run equilibrium is faster in the non-trade than in the trade
period.

MCNEW AND FACKLER (1997) find that the relationship between economic concepts of the
law of one price, market integration and the statistical concept of cointegration is complex
(pg. 205). In particular, they point out that prices in well-integrated efficient markets need not
be cointegrated, which makes it difficult to give estimates retrieved from cointegration based
models a clear economic interpretation. They demand that measures of spatial market
integration should be derived from an economic model of spatial price determination.

In a recent paper, FACKLER AND TASTAN (2008) propose three measures of market integration
which are directly deduced from the Takayama-Judge model of spatial price determination.
The measures are defined based on the price transmission ratio corresponding to the degree to
which an excess demand shock generated in one location is transmitted to another location.
The price transmission ratio lies between zero (no transmission) and one (full transmission),
supposed that transport supply is elastic, implying that price shocks are not fully transmitted

because transport rates are influenced by shipment quantities.

* In Jensen’s (2007) study on the effects of information technology in the South Indian fisheries sector he also
studies the Low of one price. He finds that prior to the introduction of cell phones the Law of one price is
violated in 54-60% of the investigated market price pairs, which reduces to between 3-8% in the aftermath of
cell phone introduction.
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Two measures refer to the degree of integration between pairs of locations, i.e. the expected
price transmission ratio and the frequency with which two locations are part of the same
trading network. The third measure corresponds to the degree of integration in a whole set of
markets which is determined by the expected number of isolated markets.

The advantage of these measures is that they measure market integration which may be
caused by direct as well as indirect trade between the markets. Thus, two markets might be
identified as well integrated even without direct trade flows between these markets but if both
markets trade with a third location.

In summary, to shed more light on the determinants of spatial market integration and
efficiency, price transmission analysis should be based on primary data gathered in a survey
confining not only to price data. Comprehensive survey data should be gathered on cases
which allow isolating the influence of one particular determinant, e.g. the influence of cell
phones, the effects of a market information system or the impact of improved transport
facilities. This could be achieved by e.g. comparing price transmission before and after the
respective change. In addition, there is a need to develop further measures for market

integration which are derived from economic models of spatial price determination.

Distributional assumptions of spatial price transmission models accounting for transaction
costs

Disregarding the existence of transaction costs in price transmission models has been seen as
one of the primary factors limiting validity of the results (FACKLER AND GOODWIN, 2001).
The more sophisticated price transmission models as e.g. the parity bounds model (BAULCH,
1997) or the threshold error correction model (e.g. BALKE AND FOMBY, 1997) explicitly
accounts for transaction costs. Yet, this model is criticized regarding its underlying
distributional assumptions.

In the parity bounds model a lower and an upper parity bound are defined as the confidence
interval around extrapolated transfer costs. Three regimes are distinguished depending on
whether the price difference between two markets is equal to the transaction costs i.e. lies
within the parity bounds (regime 1), is higher (regime 2) or smaller (regime 3) than the
transaction costs.

Regime 1 is represented by a constant corresponding to the transaction costs and a normally
distributed error term. For price differences higher than transaction costs (regime 2), it is
assumed that the error term is half normally distributed and truncated from below zero, since

the probability of observing large deviations from the transaction costs is lower than for

134



smaller deviations. The same distribution is assumed to prevail in regime 3 when the price
difference is smaller than transaction costs. Yet, VAN CAMPENHOUT (2007) claims that this
assumption for regime 3 is not realistic since it can be expected that if price differences are
smaller than transaction costs, large and small deviations from transaction costs have the same
probability of occurrence.

However, I think that VAN CAMPENHOUT’s distinction in the distributional assumption is
related to the underlying economic theory of a spatial equilibrium. If it is assumed that the
spatial price differences always tend to be exactly as high as transaction costs of trade
between two markets (strong form of the Law of one Price), then the assumption of the half-
normal distribution prevailing in regime 3 seems to be adequate. If instead it is supposed that
the weak form of the Law of one Price applies, meaning that a spatial equilibrium exists if
price differences are equal or lower than transaction costs, then the assumption of an equal
distribution of observations of this regime seems to be better.

Here, I see some analogy to the distinction between the equilibrium threshold autoregressive
model (Equilibrium-TAR) and the equilibrium band threshold autoregressive model (Band-
TAR) introduced by BALKE AND FOMBY (1997). These two kinds of TAR models both
account for the existence of costs to adjust to the long-run equilibrium, but differ in their
dynamics of long-run equilibrium adjustment. In the equilibrium-TAR it is assumed that
regardless if the price differential is smaller or larger than the adjustment costs, and thus the
price differential lies inside or outside the threshold interval, equilibrium adjustment occurs
towards the center of the threshold interval, i.e. the point of attraction. Yet, the speed of
adjustment may differ if reversion begins from inside or outside the threshold boundary. I
think that this model corresponds to the Strong Law of one Price since the equilibrium
condition is defined by the price differential equal to the center of the threshold interval. In
contrast, in the Band-TAR, for price differentials exceeding the threshold band, the point of
attraction corresponds to the outer boundaries of the threshold band. Price differentials which
lie within the threshold interval may but need not be attracted by the middle of the interval,
thus a point of attraction may not even exist. Therefore, the Band-TAR corresponds to the
Weak Law of One Price according to which two prices are in spatial equilibrium if the price
differential does not exceed the equilibrium adjustment costs.

VAN CAMPENHOUT (2007) further demands that the distributional assumptions reflect that the
distribution prevailing in a regime may be influenced by a trader’s stock holding, which is
called the leverage effect introduced by DEATON AND LAROQUE (1992). Accordingly, if the

price is too low in one market, a trader might simply stop trading and put the products on
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stock. A strong leverage effect might imply that the strong form of the Law of One Price is
more adequate and thus that the assumption of a half-normal distribution is realistic.

This shows that there is a need to systematically analyze the factors which determine if the
weak or strong form of spatial market equilibrium applies and thus which distributional
assumption is appropriate for the parity bounds model. For example, the leverage effect does
of course not apply in the context of highly perishable fresh fruits and vegetables.

Similarly, there is the need to further investigate the adequacy of the underlying assumptions
of other model types, e.g. the threshold vector error correction model.

There is a clear need to modify existing models such that the actual underlying distributions
can be accounted for more adequately, or to utilize estimation methods which allow for more
flexible underlying distributions.

Recently, BALCOMBE ET AL. (2007) have developed a generalized TAR-model which allows a
running transition between an Equilibrium-TAR and a Band-TAR. They introduce additional
parameters in the model so that the Equilibrium-TAR and the Band-TAR become special
cases. In this model, the threshold interval within which the speed of adjustment differs, and
the interval of attraction need not be identical. Prices might be attracted to the edge of the
threshold interval but also to any other point within the interval. The threshold interval and
the interval of attraction may fall apart when the transfer costs are composed of fixed and
variable components. Then equilibrium adjustment may overshoot the threshold limit from
without but within-threshold behavior may be observed within the full threshold band (pg.
312).

An example for a flexible estimation method is the nonparametric estimation of a threshold
vector error correction model by SERRA ET AL. (2006).

For now it might be helpful to check the prevailing distributions in the data. If the actual
distribution is strongly different from a model’s distributional assumptions, a simpler model

approach, e.g. neglecting transaction costs, might be more favorable.

Selection of spatial price transmission models

The available tool-kit to assess spatial price transmission comprises a bundle of different
model approaches. Each model approach makes particular assumptions which influence and
limit the model results and have to be accounted for in model selection (MEYER AND VON
CRAMON-TAUBADEL, 2004).

For example, a spatial vector error correction model does not account for the influence of

transaction costs on price transmission, which might imply that price transmission behavior is
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underestimated. It can be expected that the greater the neglected transaction costs, the more
distorted the results may be. Therefore, it is essential that spatial price transmission studies on
markets in Africa, which are often characterized by extremely high transaction costs, do not
disregard transaction costs in the model approach (ABDULAL, 2006).

Yet, some limitations resulting from a particular model might not be directly evident.
Therefore, results obtained from different price transmission models should be compared to
draw meaningful conclusions as done by e.g. REZITI AND PANAGOPOULOS (2008). Though, a
systematic and comprehensive investigation of the limitations of the different model
approaches, as demanded by e.g. MEYER AND VON CRAMON-TAUBADEL (2004), which could
be based on simulated as well as real-world data, which could help to develop criteria on
model selection in price transmission analysis, is a still unresolved research issue. [HLE AND
VON CRAMON-TAUBADEL (2008) compare a threshold cointegration and Markov switching

vector error correction model based on simulated data.

B) Topics in vertical price transmission

Vertical price transmission and market power

Non-competitive market structure is one of the primary causes of asymmetry in price
transmission proposed by the authors of vertical price transmission studies (MEYER AND VON
CRAMON-TAUBADEL, 2004; RAPSOMANIKIS ET AL., 2006). However, there is a lack of
theoretical models explicitly linking exercise of market power with asymmetry in price
transmission, as well as a need for further empirical tests on the existence of this link (MEYER
AND VON CRAMON-TAUBADEL, 2004).

A contribution to fill is gap is provided by KINNUCAN ET AL. (forthcoming). They develop a
test which makes it possible to simultaneously test for asymmetry in the farm-retail price
transmission and market power in the fresh strawberry market. They generalize the finite
mixture model by SEXTON AND ZHANG (1996) and combine it with the imperfect competition
model by SCHROETER AND AZzZAM (1991) resulting in a two-regime pricing model which
contains a conjectural elasticity parameter measuring the extend of monopsony power
exercised by the retailer. The size of the conjectural elasticity parameter as well as the farm-
retail price relationship may vary between the regimes. This two-regime pricing model is
estimated as a mixture model based on the expectation maximization algorithm giving the
optimal mixing weights, indicating the probability that a price observation is in regime 1 or in
regime 2, and the parameters of each price regime. This model is more general than the

mixture model by SEXTON AND ZHANG (1996) since it does not suppose that 2 pricing regimes
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exist, but let the data determine whether a second pricing regime exists or not. Evidence that
asymmetry in price transmission is indeed tied to market power is given if two regimes are
identified, asymmetry in price transmission is detected in one regime but not in the other and
concurrently the estimated conjectural elasticity parameter is statistically significant different
from zero in the asymmetric but not in the symmetric price regime.

As an idea for future research, the link between price transmission and market power could be
investigated empirically by applying the test for market power of LLOYD ET AL. (2006)
combined with the measurement of vertical price transmission on retailer and grower price
data for organically produced fruits and vegetables. LLOYD ET AL. (2006) focus on sources of
a change of the retail-farm price margin. They propose that a change in the farm-retail price
spread may be induced only by a change in marketing or other regulatory costs in a perfectly
competitive industry. In contrast, if oligopoly and/or oligopsony power prevails, the retail-
farm margin may also be influenced by exogenous shocks caused by farm supply or retail
demand.

A promising case where one could test for the link between asymmetry in price transmission
and market power, could be the market for organic vegetables. Demand and prices for
organically produced vegetables increased substantially in 2006, which was probably
triggered by the media reporting about results of Greenpeace’s test on pesticide residues on
conventionally grown products offered in German supermarkets. For example, sales of
organically produced carrots and courgettes increased by 27% and 12% and prices by 17%
and 47% respectively, in 2006 compared to 2005 (ZMP, 2007). As a proxy for the
unobservable marketing costs, unit labour costs in the retail sector could be used. An index of
media coverage reporting on Greenpeace’s measurements of pesticide residues could serve as
a proxy for the demand-side shock.

Such a study could contribute to bridge the gap between the conjectured link between market

power and asymmetry in price transmission by providing further empirical evidence.

Data issues in vertical price transmission analysis

In general, secondary data, which is in most cases aggregated data provided by statistical
authorities and market research companies, is utilized in vertical price transmission analysis.
It 1s assumed that the results derived from aggregated data are representative for individual
behavior. Yet, VON CRAMON ET AL. (2006) show theoretically and empirically that price
transmission behavior of individual agents derived from aggregated data is biased and

suggests slower response than if derived from disaggregated data.
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Also, biases can result form an inaccurate data collection process which may influence the
data and result in artificial asymmetry (MEYER AND VON CRAMON, 2004).

It is essential that theses sources of biases are taken into account for drawing inferences from
the results. Even more, this should motivate to explicitly gather primary data for vertical price
transmission analysis so that the analysis can be conducted based on disaggregated data and

measures are estimated more precisely.

C) Subjects in spatial and vertical price transmission

Welfare effects of price transmission

VON CRAMON-TAUBADEL (1998) and GOETZ AND VON CRAMON-TAUBADEL (2008) estimate
welfare implications of asymmetry in price transmission by calculating the losses experienced
by the pork producers and citrus growers caused by lower producer and grower prices,
respectively. Yet, to estimate welfare effects of asymmetric or low price transmission more
completely, the effects on the whole economy have to be captured. Incomplete price
transmission implies that the information carried by prices prevailing in a market for an
economic agent is distorted which may result in inefficient market outcomes (RAPSOMANIKIS
ET AL., 2006). For example, asymmetry in price transmission leading to lower grower prices
for a particular product might imply that investments are relocated to another product or
sector. Also, low market integration can have vast consequences for developing countries
since this can influence the existence, extent and persistence of famines (VAN CAMPENHOUT,
2007).

Welfare effects of asymmetric or low price transmission for a sector or whole economy could
be estimated by combining a price transmission model with a general or partial equilibrium
model. For example, the welfare effects of asymmetry in price transmission would be equal to
the difference in welfare in the case of asymmetric price transmission compared to symmetric
price transmission. The challenge lies in the linkage of the price transmission model based on
high-frequency, monthly or weekly data with a general or partial equilibrium model based on
low-frequency, yearly data.

Similarly, price transmission models could be used to represent the price formation processes
in a general or partial equilibrium model more adequately and thus to increase precision of the
model results (RAPSOMANIKIS ET AL., 2006). In particular, insights in the dynamics of price
transmission retrieved from a price transmission model could be utilized in a general or partial

equilibrium model. SHARMA (2003) demonstrates the importance of precise measures of price
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transmission for equilibrium model outcomes and stresses its importance for further
improving the quality of model results, particularly for small developing countries.

LISTERT AND ESPOSTI (2008) aim to make world prices for soft grain endogenous by
connecting a vector error correction model with an EU aggregated model (AGMEMOD)
composed of individual EU country models, which are in turn made up of individual
commodity models. They proceed as follows. First, the VECM for soft wheat is estimated
based on monthly price data for the EU key market (France) and the world market represented
by the US market. This allows capturing short-run adjustments e.g. to seasonality. Next, the
data observations and model estimates are transformed from monthly to yearly, which
requires that the short-run dynamics are simplified. Third, the VECM based on yearly
observations is included in the AGMEMOD model as the dynamic simultaneous price
formation equation determining how the price for soft wheat is formed in the key market. This
key price is transmitted to the other EU domestic markets according to the price transmission

equation. Clearly, this is a promising area in which further research can be expected.

Non-linear cointegration

Most existing price transmission models are still based on the assumption of constant
transaction costs, although transaction costs may not be constant over the period under study.
For example, transport costs might be substantially higher during harvest season due to
increased demand for transport services. Also, if the risks of trade increase, e.g. over flown
roads during rain season, or due to war, transaction costs increase. Besides, transaction costs
might change permanently due to a change in the transport or marketing infrastructure or due
to a policy change.

Disregarding changes in the transaction costs might imply that meaningful conclusions can
not be drawn. In chapter 7 we have reviewed existing VECM model approaches accounting
for non-linearities in the long-run equilibrium relationship. We have further contributed to this
literature by proposing a regime-specific VECM in which non-linearity depends on the size of
a stationary threshold variable.

Though some other than VECM model frameworks have been developed recently to allow for
non-linearity in transaction costs.

For example, VAN CAMPENHOUT (2007) includes a time trend in a symmetric self-exciting
threshold autoregressive (SETAR) model, a threshold autoregressive (TAR) model where the
transition (price change) depends on a lag of the process (lagged price in level) itself, to allow

market integration to change over time. In this model the process of market integration is
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determined by transaction costs and the speed of price adjustment. The size of transaction
costs is mainly the result of the costs and risks of trade between the markets whereas the
speed of price adjustment is influenced by e.g. the quality of communication infrastructure
between markets. The model accounts for transaction costs by distinguishing price
adjustments (changes) smaller than a threshold determined by the size of transaction costs
from price changes which exceed the threshold.

To allow for gradual changes in transaction costs and the adjustment parameter over time, a
time trend is added in the threshold as well as in the adjustment parameter variable.
Alternatively, to capture sudden changes in these parameters VAN CAMPENHOUT (2007)
suggests including a dummy variable instead.

NEGASSA AND MYERS (2007) suggest an extension of the parity bounds model (PBM) to
account for changing transaction costs. The standard PBM assumes that the probability of the
distinguished regimes of spatial price equilibrium prevailing between two markets remains
constant over time. NEGASSA AND MYERS (2007) modify the PBM to allow e.g. policy
changes or investments in marketing infrastructure to have a gradual dynamic effect on
trading regime probabilities (pg. 339). The regime probabilities may change over time by
introducing a transition variable characterizing the time path of adjustment in regime
probabilities in the joint probability density function as well as the likelihood function.

It can be expected that further more flexible model approaches capturing non-linearity in the

long-run equilibrium relationship will be proposed in the future.
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