|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

M easur e the measur e: the impact of differencesin pesticide MRLson
Chilean fruit exportstothe EU

Thom Achterbosch?, Algandra Engler®, Marie-L uise Rau® and
Roger Toledo®

& Agricultural Economics Research Institute LEI, Deydtinternational Trade and
Development, Alexanderveld 5, 2585 DB The Haag, Nlatherlands,
phone: +31 70 335 8197, e-mail: marieluise.rau@viuhom.achterbosch@wur.nl

®University of Talca, Department of Agricultural Ewamic, College of Agricultural
Sciences, 2 Norte 685, Talca, Chile,
phone: +56 71 200 224, e-mail: mengler@utalca.cl

¢ Instituto de Investigaciones Agropecuarias, Awerite Méndez 515, Chillan, Chile,
phone: +56 42 209500, e-mail: rtoledo@inia.cl

Contributed Paper prepared for presentation at the I nternational Association of
Agricultural Economists Conference, Beijing, China, August 16-22, 2009

Copyright 2009 by Achterbosch, T., Engler, A., RduL. and R. Toledo. All rights
reserved. Readers may make verbatim copies ofdttdament for non-commercial

purposes by any means, provided that this copyrigiiice appears on all such
copies.

* corresponding author



Abstract:

This paper advances the measurement of nontardsores (NTMs) by discussing a
framework for how to compare regulations. We artiha relative differences in SPS
regulations trigger the impact on trade flows be&mérading partner countries and
specifically look at maximum residue levels (MRIfg) pesticides in a case study on
Chilean fruit exports to the EU. In order to captuhe relative differences and
stringency in tolerance levels of trading partnarsimple indicator is constructed and
applied in an econometric analysis. In comparispmexisting indices of regulatory
heterogeneity, the depth of information generated dur indicator severely
compromises its coverage. Further development bheterogeneity index will need

to aim at including elements of process standanmid eonformity assessment
procedures.

Key words: regulatory differences, index for pesticide MRagri-food trade,
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1. Introduction

Advances in the measurement of impact of nontangtsures (NTMs) on trade and
competitiveness are constrained by the lack of istert® data on regulatory
differences between countries. In previous studiethe impact assessment of NTMs,
in particular standards and regulations, varioudicators to measure NTMs have
been applied. In several studies frequency andrageemeasures have been used,
often based on count data from the TRAINS datas#iteoUNCTAD. Whereas such
indicators have many shortcomings, a critical fiawhe lack of information on the
standards and regulations themselves. Recent lootims to the literature indicate
that the economic impact of standards and reguistioill differ by the type and
purpose of the measure under review. Korinek, Melaand Rau (2008) discuss
different measurement methods and provide an oswraf the existing literature.
The analytical framework developed by OECD (2008¢aenpasses the costs and
benefits of regulations and standards in the impaasurement, thereby taking into
account the purpose of the measures. For usefilicappns, data on the scope and
purpose of regulations and standards is necessary.

Apart from some detailed case studies, few quaatihn studies take into account the
substance of regulations and standards but ustialyrelative differences between
regulations in the home and export country is naplieitly considered. In
international trade, NTMs can constitute entry ieasrdue to the additional costs for
exporting firms. The key question thus is whethguogters incur additional market
entry costs, and in this regard differences in lagn between the home regulation
and the import requirements matter more than theolate stringency of the
regulation. A promising tool for expressing thamgjency in such relative terms is an
index of regulatory heterogeneity that measurashat extent relevant regulations in
country A differ from those in country B.

This paper presents on-going research that seekkemtify differences in NTMs in
order to quantify their trade impact. Convertinglifative information of regulatory
regimes for food safety into appropriate indicatisrshallenging, and we therefore
focus on maximum residue levels (MRLS) for pesgsidin our case study, we look at
pesticide MRLs for exports of fresh fruit from Ghiio the European Union (EU). The
EU-Chile case study is particularly interestinghie context of bilateral trade reform
and cooperation on standards and regulations. rEeetfade agreement between the
EU and Chile contains specific provisions for caagpien on standards, technical
regulations and conformity assessment (Annex IVtleg EU-Chile Association
Agreement). Although the agreement promotes the uahutrecognition of
requirements and procedures of dealing with SP&esssn order to avoid and/or
reduce possible trade impediments for both Chilead EU agri-food exporters,
differences can be expected to continue to inflaeagri-food trade between Chile
and the EU member states.

The structure of the paper is as follows: First, bvefly outline a framework for
comparing standards and regulations across cosinkfeer some information on fruit
trade between Chile and the EU, we introduce tlse study of pesticide MRLs that
Chile and the EU respectively impose on a set tdcsed fruits and construct a
regulatory heterogeneity index. The index is subsatly applied in an econometric
model of the Chilean export supply of fruit to th&J15. The paper ends with some
conclusions on both methodological advances andptiey implications of the
estimation results.



2. Comparing regulationsand standardsin trade

The regulatory system to control food safety andltheissues consist of various
elements amongst which requirements, conformityessaent and enforcement
constitute the basic elements. These basic elententsontrol food safety are
embedded in the overall institutional and/or orgational system that stands at the
top level of the framework of regulations for foedfety and other quality aspects.
While the responsibilities of governmental agencigsvate entities and expertise
may be differently distributed in different coueli the institutional and
organizational framing of governmental regulatia@pes the standard setting, the
implementation of standards and their enforcement.

Governmental food safety and quality regulatiores farmulate in the national food
law of the respective country. While domestic proels have to meet mandatory
governmental requirements, governments also derttaatdforeign products satisfy
the respective requirements as import conditiongn-Bbmpliance with the
requirements by the importing country can reducentirely block the foreign market
access, thereby affecting the volume of exportwelsas the export destination. The
regulatory system of food safety and quality igha first instance a domestic affair,
often with some kind of international coordinatihrough. In international agri-food
trade, requirements and conformity assessment h@walso apply to foreign
products and are hence considered as non-tariffunes. (NTMSs).

Following the new classification of NTMs of the daase of the Trade Analysis and
Information System (TRAINS) we differentiate between actual requirements and
conformity assessment that are specified for SBB8lagons on the one hand and
technical regulations (TBT) on the other hand. Whiequirements contain both
product and process standards, conformity assessrmeltes to the evaluation,
verification and the assurance of conformity. Comiidly assessment requirements
comprise testing and inspection requirements ad wagl approval procedures,
including the accreditation and pre-listing of expos and/or products allowed to be
sold on the market of the respective importing ¢gurQuarantine measures ensuring
that unwanted foreign species and pests are nairtegh can also be considered as
some kind of conformity assessment. Table Al inapeendix provides an overview
of SPS requirements defined by the new TRAINS diaation. We argue that
differences in standards and regulations deterrtiieetrade impact and therefore
compare standards and regulations in our analysis.

At the international level, the relation betweequieements for domestic and foreign
products is organised by the WTO trade rules, mpezisely the SPS and TBT
Agreement. While maintaining the sovereign righd aligation of countries to set
their own standards, countries are encouraged e tieeir import requirements on
internationally agreed standards, in the case @d fafety for example the standards
and guidelines developed by the Codex Alimentatiammittee of the World Health
Organisatiof If measures are used to protect human, animaptard health in the

! A Multi-Agency Support Team (MAST) was recently édished to improve the TRAINS database of
the United Nations Conference on Trade and Devedoprinat reports the number of notifications of
NTMs. MAST developed an improved classification ofNis used for the updating of the TRAINS
database.

2 The Codex Alimentarius refers to food standardsdejines and codes of practice recommended
under the Joint FAO/WHO Food Standards Programme.|iiternational Pant Protection Convention
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importing country and are not misused as disgumetkctionist measures in favour
of domestic producers, the SPS Agreement foreseespossibility of different
requirements for foreign food products. In orderingose different and possibly
tighter standards on foreign products importing ntoas are required to provide
scientific risk assessments, thereby justifying thecessity of the respective
requirements. Furthermore, requirements have toctemensurate with their
objectives and least trade-distorting for achievihg objective aimed at. If the
aforementioned criteria are fulfilled, importinguwries can on the hand uniformly
impose stricter standards on imports from all ekpgrcountries or require that
products from different countries satisfy differeaguirements in order to control for
export specific risks. In the latter case for exBEmproducts from certain countries
may need to be specifically treated (e.g. irradratreatments) before importing so as
to reduce the risk of introducing pests that ardeemc in the respective exporting
countries but not in the importing country.

Although countries can demand different and pogdiigihter standards for foreign
products according to the SPS Agreement, domesjginements generally constitute
the basis for import requirements. Difference inméstic and foreign market
requirements for agri-food products are due to méweasons: On the one hand,
standards requirements reflect institutional strreg and the national food law, and
on the other hand, they reflect the prevalent pcbdn systems that depend on local
circumstances (e.g. natural conditions, R&D aa#si, and consumption traditions
(e.g. diets, consumer preferences, acceptable toklrance levels). Given the
regulatory differences across trading partner asjtthe requirements demanded by
importing countries can be stricter than thosexpoeting countries.

From the producers’ point of view, the requiremefds supplying the domestic
market and foreign export markets matter. Thateigorters have to satisfy the
requirements of importing countries in order td #etir products on foreign markets.
Complying with stricter import standards obvioushads to costs for exporters, and
those exporters that whish to sell their productsdifferent foreign markets tend to
face even higher costs because they have to comghlyseveral standards according
to the export destination. To quantify the tradieat of standards, these costs are
typically approximated but the benefits of standafdr producers, for example
improved production efficiency and higher qualityogucts for which producer can
usually obtain higher prices, are often negleckedthermore it has to be noted that
trade may not at all take place without standahds teduce the risks of exchanging
products in general and agri-food products in paldir.

This paper does not elaborate on the costs anditseokstandards in international

agri-food trade, but for our analysis we argue that mere difference between the
standards required for supplying the domestic aneign market determine the trade
impact. Our case study specifically looks at pestidVIRLs as import requirements in

the case of fruit trade between Chile and the EU.

(IPPC) and the World Organization for Animal Healf@IE) respectively promote international
standards and guidelines to prevent the introdnctiad spread of plant and animal pests.
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3. Fruit trade between Chile and the EU: the case of maximum residue levels
(MRLs) for pesticides

3.1. Fruit trade between Chileand the EU

Agri-food trade between the EU and Chile has rgpiekpanded since the early
1990s, up to a total volume of trade of over 2J&doi euro in 2007. The Chilean
exports to the EU outstrip the EU export to Chile abfactor of ten. Chile's main
export products are fresh fruit, other productsoeted include wine and marine
products. Fresh fruits exports reveal a combinatibexpanding volumes and at the
same time declining importance in the export pdidforhe case study in this paper
examines whether differences in pesticide MRLs betwChile and the EU explain
why the growth rates of fruit exports to the EU @dsgged behind other agri-food
exports.

In 2002, the EU and Chile signed a free trade agee¢ (FTA), within the framework
of the EU-Chile Association Agreement. Before thiBARhe EU tariffs for Chilean
products were determined under the GeneralizedBysf Preferences (GSP). Chile,
which here competes with the North African courstrend other Latin American
countries for market share in the EU export manieteived very limited preference
margins. Under the EU-Chile Association AgreemehileCbenefited from 1 January
2004 onwards of deeper preferences for accesst&lthmarket. In the agreement,
the EU committed to gradually phase out most wnifii agricultural imports from
Chile between 2004 and 2013. In order to allowafjustment in the sub-sectors most
sensitive to import competition, the EU phasesaiiffteliminations over a maximum
of 10 years. The mechanisms of the FTA for EU ingpaf Chilean fruit are to
eliminate all ad valorem tariffs by 2013, while m@ining the specific tariffs (i.e.
tariffs expressed on the basis of weight). Comptatédf elimination is phased in
between 2004, the year the agreement went intefared 2013 in 4 clusters of tariff
lines. In fact, the 10-year phase-in time is littked and applies only to oranges in fall
and winter and for table grapes during the Eurosesmnmer. The earliest elimination
of tariffs, by 2004, applied to nuts, off-seasomrges, off-season apples, raisins,
melons, and most preserved frditShe seasonal schedule of import duties is
designed to protect European producers from imporhpetition during harvest
season. It is much less a factor for competitosointhern hemisphere countries.

Apart from a possible seasonal variation in thearhgariff, the EU maintains an
entry price system to reduce import competitioniruthe European harvest season
for fruit. The entry-price system in the EU consist a reference price established by
the European Commission and an payable levy odiffe¥ence between the price of
the shipment and the reference price. The levyalsesasonal variation; it is highest in
the European harvest time and lowest in the ofé@eaThe system eligibly has little
impact on exports to the EU from tropical countreasl countries in the southern
hemisphere. Using tariff data (including ad valorequivalent of specific tariffs)
from the TRAINS database, accessed via WITS, EUomniariffs are analyzed for
selected fruit products for the years 1996-2007% FRA has substantially brought
import tariffs for Chilean fruit down from ratestlaeen 10 and 15 percent in the late
1990s to less than 5 percent, e.g. for applesi@uadty-free access, for example for
grapes (albeit with quota), cherries and plums.

® The schedule for elimination is described in thenexes of the Association Agreement
(http://ec.europa.eu/trade/issues/bilateral/coestchile/euchlagr_en.htm).
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3.2. Heterogeneity of pesticide MRLs

Based on good agricultural practice on the one lamton consumer intake and risk
assessment on the other hand, MRLs define the nuiaxilagal level of concentration

for an active substance/pesticide in or on agréfpooducts. Hence MRLs are not
maximum toxicological limits but rather the loweasaximum levels of contaminants,
which can be reasonably achieved with good agticalltpractices (van der Meulen
and van der Velde, 2004). Next to prevalent pradactnethods, research in plant
protection measures and other factors, climatiditmms that favor different pests

and legitimate the application of pesticides agaihem crucially determine which

pesticides are applied and consequently regulétetiall pesticides available on the
market are equally used in countries. Furthermidtexicological concerns are high

and/or alternatives protection methods are avalgbésticides can be entirely
prohibited.

Although pesticide MRLs are measured in numeritahents and can thus be ranked
on an objective scale, comparing them bears sonafleages. First, the list of
pesticide/active substances regulated can be very and also includes those active
substances that do not have a major effect on ptimau Second, different countries
do not necessarily regulate the same pesticidas,aanmentioned above, separate
tolerance levels for imported products may havenbestablished. Similarly, some
countries impose bans on the usage of certain csesdi but others do not. In
international trade, pesticide bans usually resulzero tolerance if the respective
substances are found in imported products, and #mey thus obviously most
restrictive. Third, pesticide regulations tend t® tegularly adjusted to reflect the
recent scientific knowledge and detection methadw/ell as technology advances in
production methods (good agricultural practisefese dynamics in regulations make
the comparison of pesticide MRLs a complex task.pémticular, comparing the
requirements over time is often impossible becaumdginformation on current MRLsS
is usually available.

Our case study focuses on the pesticide MRLs fovaiieties of fresh fruits in detail:
apples, cherries, blueberries, grapes, kiwifruitl gums. These fruit varieties on
average account for about 40% of total agri-foopogts from Chile to the EU15 and
are thus particularly relevant. For each type oitfiseveral limits of pesticides/active
substances apply and the pesticide combinatiofer @gi€cording to variety. The data
on the pesticide MRLs set by the EU is availabterfran on-line database provided
by the EU Commission’s Directorate-General of Healtd Consumer Protection (see
http://ec.europa.eu/sanco _pesticides/public/irdde®. This EU pesticide database
contains the MRLs defined in the annexes of ReguldEC/396/2005 and allows to
search for the MRLs of one or several pesticidesfset of products or to display the
full list of pesticide MRLs for a given product. Aimilar database for Chilean
pesticide MRLs is not available. The informationoab pesticide MRLs in Chile
comes from the Extent Resolution No. 581/99. Gitrendate of the resolution, note
that the Chilean MRLs are not up-to-date.

Given the available information, table 1 gives aeroiew on the pesticide MRLs for
the selected fruits in Chile and the EU, and thermational standards of pesticide
MRLs by the Codex Alimentarius are also presentdr table refers to the number
of pesticide MRLs rather than the value of MRLse ttietailed list of MRLs is
available upon request. As presented, the EU cerditly regulates pesticide residues
in fresh fruits. For each of the fruit varietieoked at, the EU has set a total of 435



pesticide MRLs, and they include distinct levelsading to fruit variety (specific

MRLs) as well as levels reflecting the limit of denination (LOD). For those

pesticide residues which are present in produdsfig of products but for which

MRLs are neither provided at the EU-level nor ld@vn at the national level of the
member states, the EU uses default values of thenman concentration allowed.

The default values represent the lowest residueerdration that can be detected
(limit of determination) and are generally set &10mg/kg (Regulation EC/396/2005,
Article 18.1b). While being very restrictive, thefdult values do not necessarily
constitute import requirements for foreign planbducts. Graffham, A. (2006)

provides an overview of import requirements.

On average, about 95 of the total number of EUigdst MRLs are set according to
the LOD, but it is unclear whether the LOD of tlespective pesticides is used for
health reasons or as a default value when in faotammon EU regulation exists.
The number of specific MRLs is particularly higlr fapples and grapes, respectively
amounting to 128 and 133 pesticide residues agtoedjulated. With regard to Chile
and the Codex, the number of pesticide MRLs folegppnd grapes is also highest. In
comparison to the EU, the number of pesticide MRésby Chile and the Codex is
much smaller, and this is also the case if onlyEbkés specific MRLs are considered.
Focusing on specific pesticide MRLs, the EU regdatbout 75% more pesticides
than Chile and about 60% more than the Codex Aliarars. Note that the mere
number of MRLs does not give information on thangiency. Considering those
pesticide residues that are regulated by both theuid Codex, the values of the EU
MRLs are smaller than the corresponding Codex vaduaost cases, indicating that
the pesticide MRLs in the EU tend to be tightemtiiae Codex MRLs. While Chile
usually takes the Codex standards as their own M&lesnumber of pesticide MRLs
in Chile is slightly smaller than the number of @adpesticide MRLs, and in few
cases the pesticide residues allowed in Chiletates than the corresponding Codex
MRLSs.

Table 1: Number of pesticide MRL sfor selected fresh fruits*, Jan./Feb. 2009.

Chile Codex EU
Apples Specific MRLs 48 76 128
LOD 7 307
Total 48 83 435
Cherries Specific MRLs 27 55 102
LOD 3 333
Total 27 58 435
Blueberries Specific MRLs 13 19 61
LOD 1 374
Total 13 20 435
Grapes Specific MRLs 41 66 133
LOD 2 302
Total 41 68 435
Kiwifruit Specific MRLs 15 11 48
LOD 0 387
Total 15 11 435
Plums Specific MRLs 24 35 96
LOD 3 339
Total 24 38 435

Source: own illustration.



3.3.  Constructing a heter ogeneity index for pesticide MRLs

In the literature, heterogeneity indices have bemmstructed for products other than
agri-food products. For example, Nicoletti et aR0@0) measure the relative
stringency of standards of manufacturing goodeims of a summary index. In their
study, standard requirements are ranked from O (oith O for the least stringency

and 6 for the highest) and subsequently summea wonstruct an index. Kox and

Lejour (2005) develop an index for policy heterogignin the service sector using a
binary approach. If a specific item of regulatioiffedts between countries, they

assigned the value 1, and 0 otherwise. The firtabins the average value for the total
items. This means that if two countries have déifees in every item of regulations
the value of the index is 1, and when all regufegiare equal the index is 0. Kox and
Lejour (2005) hence consider that equal requiresdig@tween countries do not
obstruct trade, and just higher standards requin&sria the importer country will act

as a barrier. While following Kox and Lejour (200%y averaging the difference of

individual regulation, we adapt their binary apmio&o a quantitative approach. That
IS, we construct our index for pesticide MRLs byngshe actual difference in MRLs,

which are different for each pesticide, instead askigning the value of 1 if

requirements differ. In order to standardise thicator, the difference in the MRLs

is divided by its sum and thus our regulatory heieneity indicator aims to reveal

relative difference in MRLs, The indicator is cdbted as follows:

MRLnR,,, - MRLn,,
r =
" MRLn,, + MRLn,,,

(1

wherer, is the standardized difference in MRLs for pedtaei. MRLMyp andMRLNmp
are the maximum residue levels in the exportingiammbrting country, respectively.

The difference in MRLs is divided by their sum irder to turn the absolute value of
the difference in a standard value that lies inititerval [-1, 1]. The extreme values
of -1 and 1 indicate that one of the trading pagrmans the respective pesticide. For
example, if the importer country banned a pesti¢M&L = 0) and if the exporter
country set an MRL of 5 mg/kg the indicatgrwould equal 1, indicating that the
importer country has the highest level of stringeimcthat regulation. If the exporter
country imposed a ban the resulting indicator wdagd-1, indicating that the level of
stringency is highest in the exporter country. For O the regulation of the importer
country is more stringent, and fof < O the one of the exporter country is more
stringent. When both countries impose the same MRiss value of the indicator
becomes 0. Values close to 0 generally mean laagecy while values closel(f[]
mean more stringency.

Figure 1 shows the rage of values of the indicatprand their respective
interpretation. As highlighted, the stringency oator for pesticide MRLs has the
following properties:

1. The indicator presents a relative value for MRLsddferent pesticides and is
comparable across among pair of trading partnentces.

2. The indicator can identify which country is moreirgient in the regulation.
Negatives values imply that the exporter countrynigre stringent, and positive
value indicates that the more stringent counttphésimporter country. In absolute
terms, values close to 0 imply a lower stringenifference between the pairs of
trading partners, and values close to 1 imply adnigtringency difference.



3. The indicator covers the case of equal standaMRIif in pairs of importing and
exporting countries.

4. The extreme case when one of the trading partnentdes banns respective
pesticides is covered. If in both countries thetipeke is banned, the indicator can
not be estimated since the denominator of the egpe will be 0.

Figure 1: Valuerange of stringency indicator for MRLs.

Exporter country more stringent Importer country more stringent

than importer country than exporter country

AN AN
e N

-1 0 1
Highest stringency Equal standard Highest stringency

for exporter country between couries for importer country

Source: own illustration.

Many pesticides are regulated in each country,thadinal regulatory heterogeneity
index |; for the specific produatis calculated as the average value for all regdlat
pesticide MRLs by the following formula:

25

= (1)

whereN refers to the number of pesticides included inititex, andr, gives the
stringency value in the range of [-1, 1] as desatiabove.

We apply the regulatory heterogeneity index fortipele MRLs imposed on fresh
fruit in trade between Chile and the EU. Using klde data sources, we calculate the
index for the six fruit varieties chosen, wherelyil€ is the exporting and the EU15
Is the importing country. Note that we use the dsChilean pesticide MRLs as our
starting point. While Chile generally falls backttee Codex standards, considerably
less pesticides are regulated in Chile and in ca$ese both the EU and Chile sets
pesticide MRLs the EU levels are usually more ggit.

For each of the six fresh fruits, table 2 preseéhn¢sindex of average differences in
pesticide MRLs for Chile and the EU. The indicekalated reflect that the pesticide
MRLs in the EU are on average more stringent thaChile. The differences in the
stringency of MRLs has a slightly variation acrga®ducts. While the highest
difference is observed for blueberries (0.74),difierence is lowest for grapes (0.49).
As it can be see in table xx, most of the inde)ueadre around 0,5. However, note
that Chile sets more stringent MRLs for some peltg For example, the residue
limits of the substance dithiocarbamates, pirimiicaand parathion-methyl are
consistently lower in Chile than in the EU standar@inalyzing the information on
pesticide MRLs by fruit variety, 4 out of the 27 ifean MRLs for cherries were
tighter than the EU MRLs. The same applies to 4 afuthe 69 Codex MRLs for
grapes and to 3 out of the 38 Codex MRLs for plums.



Table 2. Index of average differences in pesticide MRLs for selected fruit

productsrequired by Chileand EU.

Exported products Stringency index Number of pesticides considered
(l Chile, EU15) in theindex (N)

Apples 0.55 48

Cherries 0.52 27

Blueberries 0.74 13

Grapes 0.49 41

Kiwifruit 0.53 15

Plums 0.54 24

Source: own calculation.

It is important to mention some of the drawbackthefestimated index. In the case at
hand, only MRLs regulated in both countries wereduor the estimation. The EU
has a longer list of regulated MRLs than Chile, #ngs not all of the EU’s pesticide
MRLs are reflected. We attempt to capture the melstvant pesticides in our index
by focusing on the Chilean regulation assuming @@e used. Another main
drawback is that we consider all pesticides to lpeally important. Although
restrictions on pesticide residues do not havestime impact on production, we do
not account for specific weights in the calculatmfnthe index. In order to improve
the index some kind of ranking the importance @& tkspective pesticide MRLs
would be useful. Since pests and deceases chaegdime as well as over the areas
planted, assigning weights for each pesticide Mirbg out to be a difficult task, and
detailed information on the application of pesticidould be necessary. In our case,
this could involve surveys on the Chilean producpesticide application which is
beyond the scope of this report.

4. Application of theindex in the empirical analysis

41. Estimation model

We use a standard export demand approach to medmpact to the stringency

index on the volume of trade (Kenan and Rodrik,6t38oyle, 2001). As pointed out

by Bahmani-Oskooee et al. (2008), export — imperhand functions includes a scale
variable and a relative price term. On the othde,snhew trade models take into
account transportation costs and product diffeatiotn as key variables for a good
performance of the estimation (Neary, 2009). Ferdktimation of the Chilean export
supply of selected fruit to the EU, we proposeftiewing model:

Xy =By + BiPy + B,RGDR + B;TC, + B,ER + [Ty + Bl + & 1)

whereX;; is the export volume of productrom Chile to the EU15 in periag RGDR

is real gross domestic product of the importer use@ proxy of the scale variable,
income.Py is the real FOB price of the exported prody@nd ER is the exchange
rate between the importer and exporter countryhBariables are considered as
relative price terms. The variablg represents the tariffs that the importing country
imposes on productin periodt, andTGC is transportation cost, measured in this case
as the oil price in period, since we are only dealing with two countries. The
regulatory heterogeneity index is denotgdThe index included in the model is the
one estimated in the previous section. Note thatralex is fixed over time because
only updated information on MRLs is readily avai@ato calculate the index.
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The model presented is a panel data (or pooled dadael, where the regression

equation uses both a temporal and a cross-sectdima@nsion. In our case, the

temporal dimension is a period of time of 12 ye@r896 to 2007) and the cross
sectional dimension is given by the six fresh &urtcluded in the analysis. For such
panel models, two alternative estimation methods @nsidered: a fixed effect

estimation among the groups of observations, incage among the six fruit products,
and a random effect model estimation which imphegarticular stochastic term in

each group beside the traditional error term. Iher ¢ase at hand, a random effect
model is chosen since we do not expect fixed diffees in the Chilean export

demand to EU for fresh fruits. Instead, each paldicfruit variety can be expected to

be subject to specific influences (e.g. nutritiseason, holidays, etc.). The following
equation is estimated as a random effect model:

Xip =B + BiPy + B,RGDR + B;TC, + BLER + BTy + Bel + 1y + &, 2

whereu, is the random term that is assumed to be norndélyibuted withN (0,0%)
and uncorrelated with the error temap.

Except for the explanatory variablgs equation (2) is transformed into natural logs
and estimated for Chile as the exporting countrg #re EU15 as the importing
country. The trade data between Chile and the Edté5annual time series between
1996 and 2007 (12 years). The panel is construgtedy trade variables (volume of
trade and unit value) for: blueberries (HS6 cod£:0310), kiwifruit (081050), cherries
(080920), plums (080940), grapes (080610) and ap{il80810). Table A2 in the
appendix gives the detailed summary descripticth@fvariables in the model and the
corresponding data sources used.

The model was estimated in the software NLogit 4.0.

4.2. Estimation results and discussion

Looking at the data set reveals that some of tipaeatory variables included in the
model are highly correlated, and therefore wouldseaco-linearity problems in the
model. Table 3A in the appendix presents the caticel coefficients. As shown, the
real GDP, the exchange rate and the oil price argcplarly high correlated and we
therefore decided to eliminate two of the threealdes for the estimation.

In order to decide on the variables to incorporatthe model, we estimate the full
model and check the significance of each of theghrariables. Since the exchange
rate ER) has the highest level of significance, we incoap® it in the final model,
while leaving the other variables out. Table 3 prgs the results of the corresponding
estimation.

According to the results, the estimated model hgsaa performance and most of the
variables are significant in the model. TheifR0.82 and thus indicates that the model
fits well. According to the Lagrange Multiplier Tiedhe random effect model is
preferred to the fix effect model.
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Table 3. Estimation results of the EU15 import demand model for selected
Chilean fresh fruits, random effect model estimation.

Variable Coefficient | Estimated Coefficient t- value Pt >t)
Constant 5 5.58** 2.09 0.04
Ln P, e -0.80*** -3.07 0.002
LnER yo 1.87*** 5.87 <0.0001
T, B -0.008 -0.14 0.88
[, 5 -14.84*** -4.5 <0.0001
R°=0.82

*significant at 10% confidence, **significant at 5%&*significant at 1%.

Source: own estimation.

The coefficient associated to the product priceR) is highly significant and has a
negative sign, as expected. A price increase redesgort demand. Since the
variables are expressed in natural logarithm therpnetation of the coefficient is the
price elasticity measure, and we can state thdi%a ihcrease in the price implies a
decrease in the trade volume by 8%. The effecthef éxchange rate is positive,
significant and highly elastic. The value of theeffiwient indicates that a 10%
increase of the real exchange rate between PesBuandeads to a 18,7% increase in
the trade volume. As expected, the estimated aoefii of the exchange rate indicates
that a depreciation of the Peso against the Ewtoces the landing price of Chilean
fruit in the EU, thereby resulting in increased entp from Chile. The coefficient
shows that the exchange rate is more sensitive thanprice, meaning that the
exchange rate has a higher impact on the exporeg'ns than price. While having
the expected sign, the tariff reduction coefficisnhot significant.

The regulatory heterogeneity index variablg returned significant and with the
expected negative sign on the coefficient. If MRbshe EU are more stringent than
the corresponding MRLs in Chile the index is pesitand the impact on exported
volume is negative. To understand the magnitud¢hefimpact of the regulatory
heterogeneity index we use the index elasticity thaeported for each of the six
fruits in table 4. As shown, exports are highly stwe to changes in the index and
there are only minor differences in elasticitiesoas the different fruit types.

Table 4. Elasticity of exports to the index value for selected Chilean fresh fruits
exported to EU(15).

Type of fruit Index elasticity Estimated impact on trade volume,
5% increase of the stringency index

Apples 8.16 40.8%

Cherries 7.72 38.6%

Blueberries 10.98 54.9%

Grapes 7.27 36.4%

Kiwifruit 7.87 39.3%

Plums 8.01 40.1%

Source: own calculation

Obviously, the sensitivity of exports to changeshe underlying MRL regulations is

most interesting. An example is useful here. Leassume that the EU reduces the
regulatory tolerance level for each of the 48 MRbLs&pples trade by 5%. Under this
scenario the regulatory heterogeneity index takesvalue of 0,56, an increase of
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1,8% (see table 5) Multiplied by the elasticity ajfple exports to a change in the
index, this results in a decrease of the exporumel by 14.8%. We observe no
differences in export volume across products tbhange in MRLs, with the exception
of grapes that are twice as sensitive than the pifoglucts.

Table 5. Simulation of the trade impact following a 5% decrease of the
regulatory tolerancelevel for EU MRLSs.

Type of fruit Index after 5% % changeinindex | % changein trade
reductionin all MRLs volume
Apples 0.56 1.8% -14.8%
Cherries 0.53 1.9% -14.8%
Blueberries 0.75 1.4% -14.8%
Grapes 0.51 4.1% -29.7%
Kiwifruit 0.54 1.9% -14.8%
Plums 0.55 1.9% -14.8%

Source: own calculation

The first thing that raises the attention regardimgexpected impact of the regulatory
heterogeneity index is the high value of the eté#tgtand therefore its impact on trade
volume. However, it needs to be noticed that asitkex is composed by many
different pesticides is not very sensitive in valdes the example shows, if all

pesticide MRLs were increased by 5% trade of mbshe fruits would change by

around 15%.

5. Conclusion

An assessment of the trade impact of SPS requirasmenfirst and foremost an

empirical issue, and we argue that the relativiedihces of SPS regulations trigger
the impact on trade flows between trading partreemtries. In this paper we have
identified the scope of possible regulatory differes that may affect agri-food trade,
and found that it is a considerable challenge togbthis scope into a quantification

framework. In order to capture the relative diffevres, we apply an index of

regulatory heterogeneity for the case study oferiadselected fruit products between
Chile and the EU.

Existing approaches designed to incorporate a aggyl comparison in trade into a
quantification framework appeared unsatisfactorpanticular with regard to the use
of binary data on standards and regulations. A knyet innovative indicator

designed for the purpose of comparison regulatmn®RLs was more satisfying in
that respect because it summarized two relevargstyy information: the relative

differences in regulation and the information om thost stringent trade partner. In
comparison to the existing indices of policy heggnmaeity, however, the depth of
information generated by our index severely compsenhits coverage. Future work
will need to address greater coverage, in particwith regard to market approval
requirements, process standards and conformitgss®ant procedures.

While our heterogeneity index improves on the aurstate of the art in quantifying

the trade impact of SPS regulations, the obtainsigits about the distinct impact of
regulatory requirements are particularly usefuhia light of cooperation on standards
within trade agreements, such as the EU-Chile AaSon Agreement that aims at
reducing possible trade impediments due to diffeesnn SPS regulations.
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Table Al: Categoriesof SPSrequirements.

Product standards

—

Labeling Labeling is any written, electronic, or dgrmpcommunication on th
consumer packaging or on a separate but assodtidield

Marketing Measures defining the information thate thransport/distributio
packaging of goods should carry, which are directliated to foog
safety.

Packaging Measures regulating the mode in whichdgomust or cannot K

packed and defining the packaging materials to ®eduwhich ig
directly related to food safety.

Maximum levels of
residues, contaminants an
other ingredients

Maximum concentration level of residue and othdrstances (MRLS

chbermitted, which enter the product during the puoiidm and/of
distribution processes, or restriction on the useedtain substances
ingredients

AS

Process standar ds

General hygienic
requirements

Restrictions to avoid the contamination by micr@migms/parasites in
foods/feeds that cover production, manufacturirapgport and storage
conditions.

Process regulation for plal
production

1Ee.g. post-harvest treatment and pathogen controls

Process regulations for
animal production

e.g. food safety and quality management, inclutlegrequirement to
inform about the processing history at all stagesnamal production

Confor mity assessment requirements

Certification

Certification issued by governmerdgkncies or third parties either i
the importing or exporting country; possible reguient of translating
certificates in the language of the importing coynt

Testing requirements

Sampling requirements usaabpciated with testing or laboratory
fees, both in the exporting country or at customs

Inspection requirements

Inspection of productseeilly public or private entities, including
border inspection

Registration requirements

Importers may need tegistered in the importing country (pre-
listing) or exporters may need to contact a reggstémporter.

Quarantine requirements

Quarantine for importsndyai certain period.

Source: own illustration based

on new TRAINS cléssiion (available under http://ntb.unctad.org/abaspx).



Table A2: Modd variables and data sour ces.

applied to each fruit including ad valore
equivalents of specific tariffs. The
weights are computed from HS8 digit
import values in the Eurostat/ COMEXT
database

nmultiple years from the Trade Related

Information System (TRAINS) of the UN
Conference on Trade and Development,
accessed via the World Integrated Trade
Solution (WITS)

Regulatory heterogeneity index for
pesticide MRLs

Calculated as described in 3.2.

Table 3A: Correlation coefficients among explanatory variables.

P RGDP TC ER T F
P 1 -0.11 -0.09 -0.10 0.08 -0.51
RGDP 1 0.77 0.87 -0.29 0.00
TC 1 0.63 -0.36 0.00
ER 1 -0.19 0.00
T 1 0.17
F 1

Source: own estimation.

—

Variable Description Source
X, Export volume for each fruit product, Trade database by the Chilean Studies and
' measured in tons per year. Agrarian Policies Bureau
P, Real unit value at FOB prices of traded| Total export value: trade database of the
' products in dollars per ton. It is calculate€hilean Studies and Agrarian Policies
as total exported value in current dollars Bureau
divided by exported volume. This result| Chilean CPI: Central Bank of Chile
is transformed in real terms using Chilegn
CPI.
RGDP | Real gross domestic product for EU. ThHeAnnual GDP in current prices and CPI:
! nominal GDP is deflated using the EU | Eurostat.
consumer price index (CPI).

TC, Real oil prices in dollar per barrel. The | Statistical database of the Energy
current prices are transformed into real| Information Administration.
prices using Chilean CPI. (http://tonto.eia.doe.gov/dnav/pet/hist/wto

worldw.htm)

ER Real exchange rate between Chile and |tfidne real exchange rate for ChileRcy) is
EU calculated by using the respective | obtained from the Central Bank of Chile,
dollar exchange rates for Chile and the| and the real exchange rate for the EU
EU. The ratio of exchange rates is (ERe=y) is obtained from the Federal
transformed in real terms by using the | Reserve database:
corresponding consumer price indices agwww.federalreserve.gov/Releases/)
follows:

ER= ERCh E_EPIEU
ER.y CPlg,
T, Annual trade-weighted import tariff Tariff information was generated for



