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Index of Heterogeneity of Requirements in Internatbnal
Agri-food Trade *

Marie-Luise Rat, Karl Shutes and Simon Schlueter

1. Introduction

Regulations that define the import requirements fioeign products to be sold on
domestic markets constitute non-tariff measuresMB)Tand are the focus of the NTM-
impact project. The conceptual thinking has proggdsn so far as the benefits of such
regulations, particularly those aiming at ensufiogd safety, plant and animal health,
have been acknowledged, but the measurement andnstec analysis is lagging
behind. Main challenges are measurement issueglagasvdata issues. The analysis of
the requirements in international trade relies orther advances with regard to the
substance of regulation. Advances are necessargubecneither the number of
requirements nor exporters’ complaints about thewe gufficient information for
analysis. While the comparative analysis acrossitti@s, products and measures is a
second step in the analysis of NTMs, this papesdonshed light on the substance of
requirements and how to measure them in terms ofd®x of regulatory heterogeneity.

In order to ensure that the research is feasiblenale a number of assumptions:

- The focus is on governmental requirements thaidarproducers have to meet in
order to sell their products on the markets of eesge importing countries.

- Import requirements are considered, and thoseeflLthpartner countries and the
EU are compared in the analysis. Including the Bigart requirements, which can
be considered to reflect the requirements producetise EU are subject to, in the
comparison is necessary in order to ascertainrdiffees from the EU exporters’
perspective.

+ The EU is taken as one entity so that possiblelaggny differences across member
states are not taken into account. That is aguid-fsade across the EU member
states is assumed free without NTMs.

- Since it is impossible to compare all possible faiions for all agri-food products,
some kind of product and measures selection isssacg and thus only a set of
products and requirements are considered in theparative analysis.

! The original document from which this Working Pajsederived is Deliverable D5.1 “Working paper
on the conceptual framework of different import ditions as NTMs and the index of policy
heterogeneity”.

2 Comments by Thom Achterbosch and Siemen van Bedsiwell as Jean-Philippe Gervais, Charlotte
Hebebrand, Guy Henry, Maryvon Noordam, David Ordem;istine Wieck and Niven Winchester are
gratefully acknowledged.

% Corresponding author.
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2. Systematic Approach to Regulatory Heterogeneity il\gri-Food Trade

2.1. Regulatory system to control food safety/quality

Standards and regulations in agri-food trade magkeawery complex system, and
different countries usually have different intetat@®ns. This section briefly presents a
general framework of regulatory systems to contimbd safety and quality in
international agri-food trade. Rau et al. (2010pvmtes a full description of the
framework and legal issues. The regulatory framé&veibased on the EU system and
constitutes the backbone of a systematic analysisgolations, involving the collection
of data as well as and the comparison of requirésnanross countries. Figure 1
presents an overview of the conceptual frameworthefregulatory system to control
food safety/quality. As shown, we differentiate vbeén the three broad regulatory
elements of i) requirements for food business,conformity assessment and iii)
requirements for authorities/countries. Requiremdat food business can be further
distinguished according to what they actually ratgil Obviously there will be

requirements that do not or not easily fit into tlemework.

As Rau et al. (2010) mention, in the USA requiretaem food contact materials, for
example, are framed as requirements on the fooduptoso-called indirect additives,

while elsewhere a food contact material is seesn separate topic.

Figure 1: Structure of regulatory elements in agrifood trade
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Source: Rau et al. (2010)

2.2. International Perspective on Regulatory Heterogengy

Standards and regulations in agri-food trade arevighin the frame of the regulatory

systems for agri-food products in countries, anelytlare thus first of all domestic

affairs, often with international coordination tlgtu The domestic requirements of the
importing country constitute the basis for the iegments that foreign products have to
meet in order to be sold. Regulations differ acromsntries for many reasons. On the
one hand, standards requirements reflect institatigtructures and the national food
law, and on the other hand they reflect the preatgbeoduction systems, which depend
on local circumstances including natural conditiasswell as technical and scientific
resources, and consumption traditions such as ,dmissumer preferences and
acceptable tolerance levels of food safety risks dmample. Due to regulatory

heterogeneity across countries, the requirementsujoplying the domestic market and
those for exporting to foreign markets differ.

At the international level, the relation betweeguieements for domestic and foreign
products is organized by the WTO trade rules inSR& and TBT Agreement. The SPS
and TBT Agreement applies to product standards, fmeiduction and process
requirements also fall under the Agreement if pobidim methods can be used to
distinguish final products. The SPS agreement hddis production and process
requirements if it can be shown that the final piidgenerated according to a specific
method is harmful or risky for human, animal andnplhealth. While maintaining the
sovereign right and obligation of countries to #etir own standards, countries are
encouraged to base their import requirements arrationally agreed standards such
as the Codex Alimentarius Committee of the Worldaltte Organization (WHJ)for
food safety.

The provisions under the SPS and TBT Agreementtaiensure that standards are not
misused as disguised protectionist measures. Ragents for foreign products are not
to be more stringent than those for domestic prisdand foreign products should be
generally treated like corresponding domestic pectalwith the same use and tariff
classification). The SPS Agreement however forestes possibility of different
requirements for foreign food products if they paithuman, animal and plant health in
the importing country. The TBT Agreement has a kimprovision to introduce
regulations in order to meet legitimate objectivasluding security, human health and
safety and the prevention of deceptive practicasorder to impose different and
possibly tighter standards on foreign products imipg countries are required to
provide scientific risk assessments, thereby jyistf the necessity of the respective
requirements. Furthermore, requirements have tmbenensurate with their objectives
and least trade-distorting for achieving the olyectimed at. With the SPS and TBT
Agreement, domestic standards requirements geyearatistitute the basis for import
requirements but countries can also demand differed possibly tighter standards for
foreign products in certain cases. If the critédadifferent requirements are fulfilled,
importing countries can either uniformly imposecsér standards on imports from all
exporting countries or require that products froiffiecent countries satisfy different

4 The Codex Alimentarius refers to food standagdsdelines and codes of practice recommended under
the Joint FAO/WHO Food Standards Programme. Thernational Pant Protection Convention (IPPC)
and the World Organization for Animal Health (OlEspectively promote international standards and
guidelines to prevent the introduction and sprefgalant and animal pests.
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requirements in order to control for export speaifsks. In the latter case products from
certain countries may need to be specifically #e@and checked before importing so as
to reduce the risk of introducing pests that ardeemic in the particular exporting
country but not in the importing country. Therefaegulatory heterogeneity can be
considered country-specific and the regulationsaaf trading partner countries should
be compared.

From the exporters’ point of view, the requiremefiotssupplying the domestic market
and foreign export markets matfeffirms have to satisfy the requirements of impartin
countries in order to sell their products on foreigarkets, and the concept of
regulatory heterogeneity looks at the differencesequirements. The emphasis is on
the relative difference of requirements. Regulateterogeneity between exporting and
importing countries means trade costs. At the fiewel, meeting stricter import
requirements obviously leads to compliance costd,those firms that wish to sell their
products on different foreign markets tend to fagen higher costs because they have
to comply with several standards according to ttpog destination. On the other hand,
import requirements that are more lenient than dimesquirements also involve costs
if changes in products and/or the production prec@® necessary to comply and if
compliance needs to be established by costly comnffprassessment. That is, the mere
fact that requirements differ between countriesseawcosts for exporters and this is an
important main idea behind the concept of regujah@terogeneity.

From the EU export perspective, the requirementshef EU and trading partner

countries are compared for sets of products andsumes selected and subsequently
expressed in a corresponding index of regulatorgrbgeneity. The heterogeneity

index developed gives information not only abouthére are differences in import

requirements but also about the size of the diffegs. Looking at the substance of
import requirements and how they differ, the hegereity index developed stands in
relation to the costs for EU exporters to supplseiign markets outside the EU. The

following section considers the evidence for regulaheterogeneity.

2.3. Evidence of Regulatory Heterogeneity from the EU Exorters’ Perspective

Recent studies by Berden et al. (2009) and Suneseal. (2009), which were
undertaken on behalf of the European Commissiom at identifying bilateral
regulatory heterogeneity or regulatory divergenca trade and investment context at a
sectoral level. Both studies employ business svegctor expert interviews and
literature reviews to gather data on NTMs and gbanieir impact in gravity-type
analyses and simulation models; compare Schluétat. 2009). The scope of both
studies is broad: They consider all non-price and-quantity restrictions in goods,
services and investment, including border measa®swell as behind-the-border
measures in all sectors. To identify empirical evick of the effectiveness of policy
heterogeneity in the context of the NTM-Impact pobj we concentrate on the main
findings for the agri-food sector and the relevagulatory measures.

Berden et al. (2009) examine the EU-US trade waatip. Using a global business
survey, they determined the main NTMs in each se€@ompanies on both sides of the
Atlantic and in third countries were asked to imdéctrade and investment barriers and
to express their opinion related to the NTMs arglifaory divergence they were facing

® The requirements for selling on the domestic maskel those for selling on the foreign market are
ideally compared, but in this work’s comparativelgsis the focus is on import requirements only.
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in their exporting activitie§. The survey was conducted in 2008. Using the arswer
from 3500 companies Berden et al. (2009) generdigateral NTM index that takes
values between 0 and 100. For the interpretatioth@findex, 0 means that regulatory
divergence does not exist between the trading @artountries, while 100 means
absolute divergence. For the food and beveragésrabey compute a divergence level
of 45.5 for trade from the EU to the US, and of63fér trade from the US to the EU.
Thus, European exporters perceive regulatory dererg stronger than US exporters.
This gives evidence to argue that the assumptigywimetric trade barriers (made in
several gravity-type applications) is not per s&siiele. In comparison to other sectors,
the NTM index for food and beverages takes midwalpes: with regard to EU-US
trade the indices range between 20.0 for informm&tmmmunication technologies and
56.0 for aerospace/ space industry and with regardS-EU trade the indices are
between 17.6 for travel and 55.1 for aerospacespade industry.

Based on a literature review and on exporter im@rs, Berden et al. (2009) identify
those areas of regulatory heterogeneity that ajelyrelevant for EU-US and US-EU
trade. Table 1 and 2 respectively present a sumfoarnglevant NTMs in trade of food
and beverages and also give trends in divergenee tawe. Those measures which
affect all sub-sectors of the food and beverageinbas are considered more relevant
than measures affecting only one sub-sector.

They find that diverging regulations between th® t@conomies result in additional
trade and trade-related investment costs of 73%US trade and 57% for US-EU
trade. Tackling the divergence, where possible, esdlicing the additional costs
associated would boost the US gross domestic ptq@iaP) by 1.2 billion Euros per
year. The annual boost of EU GDP amounts to 5.0obilEuros. US food and
beverages exports to the EU would increase by 2.drib EU exports to the US would
grow by 0.8 % per year.

Sunesen et al. (2009) analyze the trade relatipristween Japan and the EU by using
a similar methodical approach. They take the petspeof businesses that supply the
Japanese market and thus only consider the regulalistacles that EU companies face
when exporting to Japan. Based on 92 survey answiees heterogeneity index
constructed shows a divergence level of 60.0 foreporters of food and beverage. In
other sectors the divergence level ranges from gh@rmaceuticals) to 67.0 (medical).
According to the survey results, 80% of the pgsting companies consider Japan as
being more or much more difficult to access thameotmarkets. The most important
issues raised by European exporters relate to sheotiadditives in processed foods.
Other main NTMs to the Japanese market are relmestandards and conformity
assessment requirements which are typically laidnddor sanitary requirements,
maximum residue levels for veterinary drugs, gdnierad labeling requirements and
nutrition labeling requirements. Table 3 lists #reas of regulatory heterogeneity for
EU-Japanese trade of processed food products aichies the potential decrease in
cost if the respective barriers were lifted.

The companies specify the higher costs of adogtroduction to Japanese standards, of
labeling and packing requirements, and higher aesésed to conformity assessment to

® Note that only businesses that were already adtivieade participated in the survey. This seems to
have caused a bias in the results on the effddfdds because measures can be prohibitive and tireref
affect businesses that do not export.
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be between 20 and 40%. Realizing the cost-redugtaential of reducing policy
heterogeneity would boost European processed foportes to Japan by 4.8 billion €.

Table 1: Regulatory Heterogeneity Relevant for AgrFood Trade, EU-US

NTM Trend

Container security initiative, causing delays fibisaa cargo. Constant
US product standards that differ from internatiooraés. Constant
100% container scanning. Constant
Double certification need caused by the EU’s Auttest Economic Operator Decreasing
program and the US Custom’s Trade Partnership sgaarrorism

Restrictions of imports from third countries on tireunds of national security. Increasing
Lack of harmonization between federal, state andicmal regulations. Constant
Bioterrorism Act: extensive documentation and regton. Constant
Certification of agricultural products as organic. Constant
Dairy: Grade A dairy Pasteurized Milk Ordinance. Constant
Specific meat regulations. Decreasing

Source: Berden et al. (2009)

Table 2: Regulatory Heterogeneity Relevant for AgrAFood Trade, US-EU

NTM Trend
Traceability and labeling of biotechnology food dadd and the lack of uniforr Increasing
approval process of agricultural biotechnology praid.
EU product standards which differ from internatiooaes. Constant
EU labeling requirement laws. Increasing
Double certification need caused by the EU’s Autedt Economic Operator Decreasing
program and the US Custom’s Trade Partnership sg@errorism
Maximum limits on mycotoxins for a variety of fodd§s. Constant
Organic food labeling. Constant
Microbial treatments for meat products (poultry). n/a
Obstacles in the trade of vitamins and health foadiucts. Constant
Growth promoting hormones in beef. Constant
Packaging regulations. Constant

Source: Berden et al. (2009)
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Table 3: Regulatory Heterogeneity for Trade of Proessed Foods, EU- Japan

NTM Cost-reduction potential
Absence of a common list of permitted food add&ia@d compositiongl high
standards.
EU organic products do not have complete acce3afanese middle
market/logo.
Strict sanitary requirements and safety standang®s$e costs of high
compliance where standards are incompatible ortreorsparent.
Packaging and labeling requirements impose additioosts. middle
High conformity costs as Japanese authorities dacwept evaluations middle
made by the EU or international bodies.
Rigorous border inspection and quarantine regulat@ause delays at middle
the port of entry.

Note: High (middle) cost-reduction potential meansontribution to the possible barrier reductiommafre than 20%
(10 - 20%).
Source: Sunesen et al. (2009)

Divergence of import regulations for different exporting countries

In a study on specific regulatory measures in theatnsector Schlueter and Wieck
(2009) analyze detailed regulation-specific dataS&t6 measures. They identify such
types of NTMs for ten major meat importers and etgre’ The study differentiates
between regulatory measures which are equally egige to imports from all origins
and regulatory measures which are targeted tovwsrelsific exporting countries. These
two broad categories of measures are further difteated by trading partner and year
for each line of meat product, resulting in a ueicglata set of regulatory measures
which are applied for agri-food safety purposethanmeat sector.

In total, 4203 regulatory measures are found toriposed on meat trade over the time
1996-2007 and countries considered. These measweesrranged into six classes
which describe different agri-food safety purpogé3 Disease prevention measures; (2)
Requirements for microbiological testing for zooemis(3) Tolerance limits for residues
and contaminants; (4) Production process requir&gsné€s) Conformity assessment and
information requirements; and (6) Requirementshéordling of meat after slaughtering.
With around 3200 measures, the number of uniforrasmees across all exporters is
four times as high as the numbers of measuresatbagpecifically in place in bilateral
trade (see Table 4). Considering uniform regulatoeasures, the EU and the US apply
the most measures on meat imports, followed by &himd Korea that apply much less
(see Table 5).

Table 4: Number of Uniform and Bilateral Measures gr Regulation Class

Number of measures applied diese micr tole proc conf hand total
Equal across all exporters 594 163 1006 413 757 335 3268
Bilateral measures 418 64 36 169 202 46 935

" Countries which have the highest average aggreégatst trade flow in value terms of the sample
period 1996 to 2007 are included in the analysigpdrters: Canada, China, EU15, Hong Kong, Japan,
Republic of Korea, Mexico, Russia, Saudi Arabia AJExporters: Argentina, Australia, Brazil, Canada,

China, EU15, Hong Kong, New Zealand, Poland, USA.
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Note: diese = disease prevention measures, mieganements for microbiological testing, tole =et@ince limits for
residues, proc = production process requiremeitsf & conformity assessment, hand = handling of tnadier
slaughtering.

Source: Schlueter and Wieck (2009)

Table 5: Number of Uniform Measures per Importer

Number of measures applied USA CAN CHN EU15 HKG JPN KOR RUS SAU MEX
Equal across all exporters 704 245 547 809 25 267 422 85 4 160

Source: Schlueter and Wieck (2009)

Figure 2 shows the aggregation of uniform regulatoeasures into classes for each
country. For the EU and a lower extent also forWls it is noticeable that most of the
measures are applied in the area of toleranceslindpposite to the highly safety

regulated importing markets of US and EU, meat ingpmto Hong Kong and Saudi

Arabia face the fewest uniform SPS measures.

Figure 2: Number of Types of Uniform Measures by Inporting Countries
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Note: dise = disease prevention measures, micqain@aments for microbiological testing, tole = talece limits for
residues, proc = production process requiremeitsf & conformity assessment, hand = handling of tnadier
slaughtering.

Source: Schlueter and Wieck (2009)

Considering bilateral/country specific regulatory measures, China and the EU,
followed by the US by a wide margin, have implemeet the most
measures across the sample of analysis (

Table 6). As presented, China and the US mainlyiredisease and pest prevention
measures for exporting meat to their markets. mtrast, most measures of the EU are
requirements for production processing and confiyrassessment.
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Table 6: Number of Bilateral Measures Implemented § Importing Countries

USA CAN CHN EU15 HKG JPN KOR RUS MEX
dise 99 50 123 24 8 26 44 44
micr 64
tole 2 20 14
proc 169
conf 16 5 34 102 2 35 6 2
hand 23 1 10 12
SUM 117 55 264 296 22 38 91 6 46

Note: dise = disease prevention measures, micqain@ments for microbiological testing, tole = talece limits for
residues, proc = production process requiremeitsf & conformity assessment, hand = handling of tnadier
slaughtering.

Source: Schlueter and Wieck (2009)

Table 7 presents the number of bilateral SPS measfrimporting countries imposed
on different exporting countries. As shown, botlaterral and country specific uniform
regulatory measures can result in the heterogenéityport conditions that exporters
face in their export activities. It is clearly iftrated that most of the US measures are
targeted towards the EU whereas the bilateral measmplemented by China target
US imports and EU imports almost to the same extent

Table 7: Number of Bilateral SPS Measures

Exporter
USA CAN CHN EU15 HKG JPN KOR RUS MEX

USA np. 14 112 73 3 20 3
ARG 16 7 8 42 10 2 10
AUS 10 59 13

|mporter BRA 2 10 13 4
CAN 4 n.p. 8 63 2 1 20 3
CHN 23 7 6
EU15 97 30 99 np. 20 17 21 20
HKG 15 3 np.
NZL 1 20 9
POL 2 1 2 10

Source: Schlueter and Wieck (2009)

The heterogeneity index developed points out diffees in requirements across
countries, which potentially raise costs for EU @ters that wish to supply the markets
of the respective importing countries. For the sdtproducts and measures selected,
the index will show if respective measures are lsinar dissimilar. In the interpretation

of the index, the regulatory similarities betwedr tEU and its trade partners are
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identified and such insights point towards thoseaarwhere NTMs may be more
effectively addressed and trade opportunities colokd improved and/or further
explored. While agreements on equivalence, for g@mmay facilitate trade in the
case of similarities, regulatory dissimilarities yr@e overcome in negotiations, be it in
multilateral or bilateral negotiations or on a cagyecase basis, in order to limit their
potential trade- restricting impact. The analydishe index will allow for such policy

implications.

2.4. Comparing Requirements to Ascertain Regulatory Heteogeneity

For constructing an index of regulatory heteroggméne import requirements relevant
in trade between pairs of exporting and importingurdries are compared. The
regulatory elements identified elsewhere, contginire basic data for the heterogeneity
index, are broad and the comparison needs to bea wmore disaggregate level with
regard to details/mechanisms of the regulatory etémas well as with regard to
products or groups of products. Based on the regyl&lements, domestic and foreign
requirements would ideally be compared but our amaijpve analysis across countries,
products and measures focuses on import requiresmdiaiking the EU exporters’
perspective, the EU import requirements, which eoasidered to approximate the
requirements applicable in EU member states andntpert requirements of its trade
partners are compared. The EU is generally takennasentity in this research so
member states are not examined individually. Thiss@erably reduces the demand for
information necessary and also simplifies the aialySince the large majority of
import requirements for products to enter the migrké the EU member states is set at
the EU level and is in fact harmonized across merstage& this simplification seems
to be reasonable. Looking forward to the upcomesgarch, the import requirements of
third countries for EU products in general and foot products from individual EU
member states however seems to be more critical.

Comparing regulations is a difficult task that ilwes taxonomy of requirements. Rau
(2009) elaborates on the commonly applied methddsneasuring standards and
regulations and outlines associated challenges. démstructing the index, main
challenges have been identified:

« Relevant versus irrelevant/binding versus non-lmgdi

« Matching of product categories and measures,

« Text versus numerical elements and incidence aégolation
« Detailed versus aggregate information;

Requirements demanded by governments are formuiatddcuments of regulations
that differ in informational contents and can camtaore than one requirement. Listing
requirements is involved because there are usuallyzy different requirements
applying for products/groups of products that fitoi the framework developed in
chapter 2. In particular, general horizontal reguients apply to all products, and they
should also be considered when looking at requingésneat the product level.

8 EU requirements are formulated either in regutetior directives. While EU regulations directly Bpp

as law in all member states, EU directives are ihinebn the member states as to the objectives to be
achieved within a certain time limit, and membextes must adapt their national laws to meet thedta
objectives. That is, for EU directives the membiates have the flexibility to choose on the policy
measures they use for attaining the goals setdEtthlevel.
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Documents of regulations comprise all possible irequents and do not indicate which
ones are economically important and binding. Bigdamd non-binding requirements
are found in the same document, and with regartioth binding and non-binding

requirements no information about their actual esdment is provided. Given the large
number of requirements, it seems optimal to focostlmse requirements that are
actually relevant and matter.

For the comparison, the harmonized coding systerprimducts/or group of products in
international trade (HS codes) is taken. While sifggng exported and imported
products the HS classification may not be suffitiBar comparing product-specific
requirements that are usually defined accordingettior definitions of products. This
may therefore require additional consideratiorhele links.

Regulations describe requirements of product featuprocesses and procedures
(compare Figure 1), sometimes in a rather vaguenaraand other times in detailed
technical specifications. Some requirements tlat.ekample, specify the contents of
ingredients and maximum residue levels are usuadfyressed in numerical terms and
comparing them across countries is thus relatigttgightforward. However, many
requirements are not measurable on an objectide saah that ranking them becomes
difficult. The stringency of a measure is not neeeg equivalent to its effect. For
constructing the index, it has been agreed to dimst foremost concentrate on numerical
elements. While practical, this focus does not déeaut the possibility to define other
indicators that provide measurable information alloe requirements prescribed in text
format. In addition to the numerical elements verthe text format, incidences of one
country regulating and other countries not regofpfpose a particular challenge when
comparing regulations. In particular the questigises about what “no regulation”
actually means and how such incidences of “no edgigui” can be best identified in the
comparison across countries. Incidences of “no lagigm” are accounted for in the
index (see chapter 4.3).

As already mentioned above, the comparison will eesarily take place on a
disaggregated level in order to appropriately idgndifference in requirements.
Previous attempts to compare standards and regugathows that the details matter
and a comparison at a less detailed level doesewn to bring differences to light.
Providing information of requirements at the detdilevel however leads to the issues
of aggregation at various levels. Given that anyghteng for any index is prone to
open a debate, we follow the approach by the OBECIheir Product Market Reform
Index. Wolfl (2009) provides details on the aggtegaissues with regard to the index
by the OECD and the approach is explained for #terbgeneity index suggested in
chapter 4. The rationale is set out here: Wheresiples equal weights are used for
transparency and so as to not be sensitive to dtee ahanges. Though this might not
fully reflect the biological, economic or legal imppance of neither specific
requirements at the detailed level nor types ofiiregnents at the more aggregate level,
it does allow the differences in requirements tardftected in a practical way. Using
various levels of aggregation, the index will alldve measures to be compared using a
transformation to a similarity measure.

3. Index of Regulatory Heterogeneity

This chapter introduces a measure of differenceggumirements relevant in agri-food
trade in terms of a NTM heterogeneity index. Tippraach is taken primarily because
the impact of NTMs might be considered as a secstage phenomenon- it is
dependent on the heterogeneity of NTMs and othetoffe such as domestic and
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international market structures, exchange rateslretihis first case it is best to at least
have a basic measure of the disparity before |lgpkinits impact which will be part of
the second part of WP5 in the NTM-impact project.the following the index is
referred to as the Heterogeneity Index of Tradd |HI

The HIT will measure the differences of NTM requments across partners relative to
the levels instituted in the EU, though there isamonale why another base can not be
used. It will be necessary to combine elementsasious types of data - numerical,
ordered and binary in a transparent manner. Martii@problems associated with data
of this kind are the sparseness associated witdatematrix once the legal framework
has been considered. There are implicit questibostahe breadth of grouping similar
elements especially when there is little numericidrmation about the measure. In this
light, the index will naturally have to include amber of asymmetric binary variables
(where having the relevant measure is seen as méoamative than not), ordinal
measures where measures relative to a base casepartéant and the standard interval
scaling associated with for example Maximum Levels.

As with any index, the underlying requirement iddke disparate data and to combine
them into a single measure. This approach, in esseaquires two forms of data, the
raw information and the underlying weighting algjoms. The raw data will depend

upon availability and applicability. The selectiohthe data is governed by ‘expertly

informed expediency’ i.e. expertly guided data ctb®, with the caveat that the index
might be sensitive to that data selection. Aftéraal index is the sum of its parts’ (or

perhaps the product of its parts in certain casegeneral though we may consider the
index as:

I = wif(iz) =)
k=1

where the weight on a specific element is denwieand termi(i;) denotes the value of
the element (perhaps transformed).

This chapter will consider approaches taken inxnckeation especially in the light of
NTM measures and an outline of the approach toobewed with a brief example of
the technique.

3.1. Literature of Applications of Heterogeneity Indices

This section will look at two main strands of titerature- the types of indices available
to use along with the statistical background fazheand an empirical consideration of
these in trade policy. The underlying problem igake a disparate set of data and to
reduce their dimensionality to a single measurés fieasure must be applicable at all
levels of aggregation as it is feasible that ther wall wish to analysis both micro and
macro level trade flows.

Previous simple approaches are discussed in DéaddfStern (1997). These include
frequency type models in which the number of NTNsa specific database is
considered. They do not seek to explicitly discower impact of the NTM just as the
measure to be considered here, rather this approaekures the number of regulations
in place, irrespective of their importance. Pricsdd measures themselves are not
without issues. The price to be used is not alwadgar cut and simplifications will be
based on assumptions that may be less than vah@énWonsidering the use of gravity
based models, they point out that the use of alsimpeasure of NTMs places a
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substantial burden on the variable within the mddatling to an upward bias in the
estimated impacts of the NTMs.

Another approach to dealing with the heterogeneitythe various measures is to
consider the Ad Valorem Equivalents (AVES). Thisessence turns the NTM into an
equivalent tariff. This approach is standard witmach of the literature with a prime
example being Kee et al. (2008). This paper bwlushe literature to consider what the
generalized tariff level would be equivalent to th&rent level of protection in the
country’s trading partners to keep export levels shme. As they point out, this will
lead to redistributive effects implicitly that migtbe considered as part of the
deadweight loss triangle associated with restridtade though the redistribution of
incomes should be based on the firms importing théocountry rather than a domestic
effect. These elements would be best capturedgenaral equilibrium type model with
the partial equilibrium second order impact beingather imperfect proxy for these
impacts. Despite this, the AVEs are used to es@naaflrade Restrictiveness Index
(TRI), which is based on the sum of the individdalrberger's Triangles in the case of
the TRI following Anderson and Neary (1994) and twerall level of the country’s
protection in other cases. The underlying estinmatiwere based on the HS-6 categories
with a total of 4575 cases. The overall situatisrthat the countries with the most
restrictive regimes also face the highest bartetsade themselves.

Other global indices cover the level of competitigss explicitly such as the Global
Competitiveness Index (GCI) (Schwab and Sala-i-Mar2009). This is somewhat
different from many other indices as the weightorg the sub-indices change as the
economies develop. As with other indices, surveta dapplements the economic data
used. In the GCI's case the responses take a vhloetween 1 (worst) and 7 (best). It
covers 133 countries and has a total number oforegmts of 12614. Outliers are
assessed using standard statistical techniquesaandving average is calculated to
derive the final sector indices. This allows fdateve stability of the index but to allow
larger sample sizes to carry more weight than timallsr samples. The index is
presented in a number of manners. Both the ranktladcore out of 7 are included
with the previous outcomes in a number of levelsdafaggregation. These are
supplemented by a spider/ diamond plot for the iipamuntry allowing the significant
elements to be observed. Golub (2003) considerssunes of restricting inward
investment. This has a number of natural paratelthe work to be carried out here.
The study utilizes a simple summation representinbether or not certain
characteristics are present. The index is calallla@e an industrial level and then
aggregated using trade weights. Though not a bimagsure like a number of studies
the thresholds are taken from Hardin and Holme97{L@re arbitrary. Indeed Hardin
and Holmes’ paper performs some sensitivity anglgsi their measure with respect to
their weights (and implicitly the thresholds) andds that their measure is very
sensitive to the choices made in absolute ternoaigth the rankings generally remain
similar.

The bilateral investigation of EU-US trade by Berdet al. (2009) used a survey
generating 5445 data points to generate measureBadé or investment based
divergence. Noticeably their measure was an ordinale (from O: no divergence in
regulation or NTM measure, to 100: extremely higbels of regulation). For food and
beverages they highlight the different approacheshe two partners: the EU uses
traceability to ensure food standards throughogiipitocess whereas the US emphasizes
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the final product’s testing. Many of the requirensefor food and drinks are across the
board with further complications generated by ttegeslevel requirements in the US
(though it might be worth considering these as &INdr even the US producers). Most
of the sectoral factors they consider are thosedasa Dairy and Meat. They emphasize
the relativelyad hoc approach to especially meat products such as inaaddition to
the obvious costs involved in acquiring the applasfaUS agencies for EU based
production facilities. Further SPS specificatiorighee EU are noted to be higher than
the US and high maximum levels of mycotoxins arthls@en as an important point of
divergence between the EU and US. Indeed the Eiglseh SPS requirements are seen
as the most important factor for US to EU trade nghs for trade from the EU to US
government support to farmers is seen as the mmogbriant factor. As with the
individual states’ powers in the US over food tagtinational authorities have power
over consumer health and protection. This will léadlifficulties in harmonization of
these issues. These issues by their nature suggBstden et al. that those NTMs are
likely to continue to be a burden on the sectorughoif harmonization could be
achieved the potential gains are significant.

In a similar vein, Vigani et al. (2009) examine thgact of GMO regulations on trade

flows. The GMO aspect of their gravity model wagresented by an index based upon
a normalized score from six categories. The data agguired from 60 countries and

either the overall index or the sub-elements weeun a gravity model based on trade
at an HS-2 digit level. The index, labeling, apm@ioand traceability were all seen to be
statistically significant and negatively signedoa® would expect a priori with the scale
that was used in the study.

The Logistics Performance Index, henceforth LPkv{#g\et al., 2010) deals with many
problems that are faced in with measuring NTMs. [TRéis based on a ranking-based
response from a survey with approximately 5000 ssssents from 1000 respondents.
The responses for six core indicators are standzotdusing the mean and standard
deviation approach before the PCA tools are applidee weights derived from the
relevant principal component are used to consthect Pl index. This component in the
2009 study accounted for approximately 88% of theation in the data and it is
noticeable that the loadings for each of the céeenents are approximately the same.
This can be seen in Figure 3.

Figure 3: Loading for the LPI

Core Elements of LPI Loadings
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Customs Infrast. Int. Ship LogQual Tracking Timelmess

Source: Arvis et al. (2010)

-14 -



NTM Impact Working Paper 10/01: Rau, Shutes and Schlueter

Wolfl et al. (2009) consider the Product Reformdrdwhich includes an element of
non-tariff measures with tariffs being 17% of tharriers to trade and investment’ part
of the overall index, thus the non-tariff type me&®s make up the remaining portion.
The data is gathered using a multiple choice goeséire (available from OECD,
2007) and other OECD or equivalent sources. Eacthefindustries is scored on an
ordinal scale of between 0 and 6 weighted and coeabio give the overall index. Kox
and Lejour (2005) consider a simple heterogenaitex for services based on pair-wise
comparisons. This is a purely binary indicator blaseasure with 0 being indicative of
identical regulations. The exact calculation isdaasn Kox et al. (2005). This approach
is not very different to the approach considere lvdth one exception- they consider
only data through the binary coding of the regolagi Other approaches are capable of
dealing with mixed data types. Though Kox and Lej®005) and Nordas and Kox
(2008) warn about the impact of subjective judgmaerthe decision making processes
in the index creation; it must be stated that ekdepthe most extreme cases the
classification of ‘identical’ will necessitate alua judgment to ensure that it is the spirit
of the regulation that is identical not the wording
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3.2. Statistical Aspects

As is inevitable in any statistical constructioeri are a number of different approaches
to the calculation. These are discussed in a nuwft®urces with a summary in Nando
et al. (2005) with an updated approach in OECD 8200hese handbooks suggest an
overall framework for any analysis to create a cosie index. The approach needs
some modification to be applied to the potentiagharse data set that NTMs tend to
generate as regulations in one area are not neitgssiarored in the other partner. This
sparseness implies that many of the multivariatbrtejues, which would be used in a
standard problem, are at best of limited.

Equal Weighting

There are a number of approaches to generatingelghts for the index. The simplest
approach is that oéqual weighting. With this method each element is considered as
important as any other in the calculation of th&trevel of aggregation. This can be
considered as very simplistic and naive, missimgréative actual importance of some
of the elements of the index. It does have the @tdge of being applicable when there
are no reasons to move away from this approacts @tpal weighting approach will
allow any changes in policy to be reflected transptly by the index.

This is the approach taken in the Product MarkébiRe Index, henceforth PMR (Wolfl
et al., 2009). This index was previously calculatethg constant weights derived from
Principal Components Analysis (PCA). However dueigsues of the changing
environment weights derived from PCA this approaes no longer seen as the most
applicable process. At each level of the index kgueights are applied to the
constituents, irrespective of the number of coustits that these have. The overall
impact of the change from PCA to a simple equalgiveng was slight for the PMR
index (between 0 and £0.4 index points). This useqoial weighting for stability is an
important factor in the decision to use a simpléghing for the HIT. Though it may
not fully reflect the actual importance in someesathe benefits are great and without
specific rationale to move away from these weigiiit is unwise to do so.

Principal Component Analysis

With a more complete, purely quantitative data ises possible to use Principal
Component Analysis possibly in conjunction with soferm of data imputation to
complete the data set. In essence this approadts ltm explain as much of the
underlying variance of the data by using linear borations of the data. The technique
involves the creation of new variables each of Wtite uncorrelated with each other.

Each PC contributes some explanatory power to tleeatl variance of the data. The
number of principal components to be included & tomposite index is part of the
construction decision. There is no one single answthis question. The most common
approach is to use the associated eigen valuescbf @mponent following the Kaiser-
Guttman rule (1960 and 1954). It should be noteddwer that this criterion is not
always supported as a valid technique (YeomansGaoider, 1982). Other techniques
for selecting the number of components such aseSgi@s or comprehensibility are
somewhat subjective. PCA tends to be most effeatiien there is some correlation
within the variables and there are substantiabdiffices across the individual cases.

PCA and other multivariate techniques are of lichitsse when the number of cross-
sectional units relative to the number of obseoratiper unit is small as the properties
of the components are not clearly defined. This@st likely to be the case for NTMs
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where the number of potential measures is likelypg¢oa significant multiple of the
number of countries.

Cluster Analysis

The aim of cluster analysis is to group multidimenal data into groups that share
certain underlying characteristics. Generally aatise measure is used to group the
units into coherent groups. Clusters can be seasith the distance measure used
however, for NTMs the choice is somewhat limitecheTGower distance (see for

example Gower, 1971 and Podani, 1999) is able tmmamodate quantitative and

qualitative data and account for sparsely populdgd set, which is a major issue in
the NTM data sets.

3.3.  Approach Suggested for NTM index

Given the rather sparse and mixed nature of thdadle data at present, the options
available for the construction of the index areréwlibly limited. Despite the obvious
desire to use only quantitative data, it is nosiigle to construct a data set that is purely
quantitative and covering a sufficiently large nianbf NTM to ensure that the index
has any meaning. Likewise at present the datavedthle is rather limited in terms of
the number of countries available.

This suggests that a very simple measure of difftere is perhaps the best avenue of
investigation; and given the aim is an index ofehageneity i.e. a measure of
difference, the Gower measure (Gower, 1971) appedrs the most suitable candidate
for the metric especially when using Podani’'s Taxog (see Podani, 1999) to allow
for the use of ordinal values. We can think of dag¢a for the index as falling in to one
of three categories, binary, ordered and quantéatis shown in Table 1. If a partner
has similar NTMs to the EU, then their similarityillwbe high, near 1 and their
dissimilarity will be near 0.

Table 8: Measure Types for Non-Tariff Measures

Type Binary Ordered Quantitative
Measure| Rule based Rank based calculation Calculation
calculation
Example| EU has rule (1), | EU has tightest label MRL levels of lysteria
Australia has requirements (5), US has in beef.
none (0) average (3) and Mexico least
1)

° Qualitative data, such as colour can also be baethe use of this will be minimized.
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The index approach suggested here further satiieeproperties suggested by Kox and
Lejour (2005) and Nordas and Kox (2008):

* increasing with differences in regulation

» allowing aggregation and disaggregation acrosgskveegulations and issues
» specificity to trading pairs

* independence of judgment about levels and typesguflation

With any diverse set of characteristics or elemehis necessary to bring the data into
a common measure for comparison, just as correlabefficients can be compared. In
order to do this, the Gower measure explicitly ralines the data allowing a
mathematical aggregation across heterogeneous mienkhe output from the index
calculations are (dis-)similarities rather thantusiich as parts per million, based. Thus
they have no specific unit so allowing comparison.

The Gower index compares characteristics of twénpesj andk:

D i1 WijkSijk Eqn(2)

Gir = =
Zi:l Wijk

The measursjx measures the level of similarity in the charactiris
For quantitative measures the calculation is simply
e Eaqn(3)

=1
Higk max(z;) — min(x;)

For ordinal data the approach is very similar ugiagkings and can be found in the
Technical Appendix. The use of binary data is igmhtto that of Kox and Lejour
(2005).

Two weighting schemes are considered. These aremshmelow in It is simple
arithmetic to change from one weighting systemntatlaer if this is required.

Figure 44 and are important when consideraggregation schemes. In the simplest
case equal weights are used. This approach parétiat of the PMR. It is possible to
change this approach, allowing specific constits¢ntoe weighted in a specific way. In
the analyses presented a simple set of weightgsaiek at the lowest possible level.

The first approach to aggregation weighting cormrsidee highest level of aggregation
as a sum of the lowest level constituents and gquadights these equally in light of
that. Using the example of Figure 3, there areceinstituents in the index at the lowest
level, each of these is given a weight of 1/6 mtibtal index which would be equivalent
of weighting Sub-Index (a) with a weight of 4/6 atslfour constituents each with 1/4
(the sub-index weight is proportionate to the nunddeconstituents within it relative to
the number of constituents in total). The weightifigsub-Index (b) is 1/3 with each of
the two elements weighted at ¥2. The impact of ithibat each of the elements of each
of the sub-indices are weighted the same.

The second approach weights the sub-indices eqaatlygives the indicators different
weights. The second approach treats the sub-indisesgually important and weights
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each of these accordingly with %2. This does noe tako account the number of
constituents of the sub-indices at all. The fissiequivalent to calculating the overall
index using all the constituent parts directly, gecond is equivalent to using the
constituents to calculate the sub-indices and tsng these to calculate the overall
index. The second is similar to the approach takethe PMR (Wolfl, 2009). It is
simple arithmetic to change from one weighting eysto another if this is required.

Figure 4: Different Weighting Systems
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Each instrument
weighted equally

Equal weights
Each sub-index
weighted equally
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Figure 5: Index Construction from the Lowest Level
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Figure 6: Index Amalgamation at Broadest Levels
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3.4. Practical Application and Output of the Index

This section presents two simple examples of thexnIn the first application, the index

Is calculated for data obtained in a test run ork pand cheese residue levels for
contaminants and for microbial agents for a combitfieod safety’ index. The second

uses hog meat, using the US definitions, pestidata from the US FAS database. For
further work a larger dataset will be created tleepge of which is outlined in the

Appendix.

Using this approach and the diagrams presenteldeirptevious section, one can easily
contemplate different index scales. By combining-swlices with common elements, be
they product or measured regulation, a number afbioed indices are possible. The
differences become one of focus; is the measunasbd to consider a heterogeneity in
food safety in pork and so including microbial popgork pesticides and acryl-amides
sub-indices or microbial levels across a rangeroflpcts and so including pork, cheese
etc microbial sub-indices. This means that how ars one’s food safety index depends
upon the specific point of interest. Care mustdleen to be explicit in the weightings

used in the new indices; however this is relativeiaight forward and can be made
consistent across the index as a whole.

Results of Australian and EU Heterogeneity | ndex

Using the Gower index and data, the Heterogeneitiex between Australian and EU
legislation is constructed. The sample for the obal residues is 23 regulations with
contaminants having 11; thus giving an overall dengb 34 individual regulations for
specific variables. Of these due to amalgamatiah some coinciding of rules 11 cases
exist for the microbial regulations and 7 for tlem@aminants.

Following the processes described in Section &8h ®f the indicators of the indices is
given equal weight. Further we can amalgamate toeps to give an overall index,
based on the relative number of indicators. Usimg approach we can construct a
randomly weighted index centered on the overallexndvhich allows us to see if
individual sub-indices can potentially influence timain index. Further we can allow for
equal weighting of the sub-indices explicitly, wiics in general, different from the
relative proportional weightings.

Sub-Indices

The data was sparse for both the microbial andacoimiant data sets, for the microbial
data set 4 out of 11 were numerical, others induaeon-numerical element and were
considered as ordered variables (or binary in tHg-Albstralia case). For the
contaminants only 2 out of 7 could be consideredcasplete and therefore fully
numerical. For the microbial measures the dissiitjlaindex was 0.82 for the
contaminants this was 0.714. Combining the datgte an overall index of 0.78. This

91t should be noted that these numbers might bated due to high requirements of Cheese and Pork
E.Coli measures in EU relative to Australia. Simigleels rather than logs of the levels were usdis B
an area for further consideration.
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can be interpreted as the EU and Australia reguidation microbiological aspects are
quite different with the contaminants being moraikir than the microbial regulations.

Sensitivity

Using the proportions of the microbial to contanminzariables in the overall index as an
approximation of the weightings a random weightimgcedure was performed using the
elemental sub-indices. The results of the sensitibased on the proportionate

weightings are given in Figure 7. This is a baggtdgram which demonstrates the
impact of various weights. The dashed lines reprtethe +1 standard deviation levels.

Figure 7: Histogram Using Proportionate Weights
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When the weights are assumed to be equal acrasesnthe mode of the index
distribution changes with the distribution consatsdy less skewed as would be expected.
This is the approach favored in the PMR Index. f@seilt is shown below in

Figure 8. As can be seen from the histograms, both appesaichthe weighting are close
together. This would suggest that in this simpleecdat the weighting scheme does not
have a significant impact on the outcome of thewdations.

The difference in these two figures representsdifferent points and approaches to
aggregation. The proportionate weights treat eacisttuent element in exactly the same
way with exactly the same level of importance. Thisuld in effect mean that a

microbial measure on specific food stuff would Iaeeg the same level of importance as
a labeling requirement on a carcass of pork. Thelegeights treat any sub-indices as
equally important. So one could imagine that therobial sub-indices are given the
same level of importance as the labeling requirésjeor the pork sub-index is as
important as that of apples. This weighting isspective of the number of constituent
parts of each of the sub-indices.

Figure 8: Histogram Using the Equal Weighting Syste
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Centrally Weighted Index Histogram
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Application to Pesticide Data

Given the sparseness of the EU- Australian dasaalization is difficult. Thus to address
this concern, a brief examination of US based BEidstiData from the FAS MRL
database is presentédThis involved a data set of 9 countries and liéf@rént pesticide
residual levels. The indices are calculated agaicirig any variables with missing values
into ordinal variables. This accounted for apprcadety half the observations. The
weighting system is irrelevant here as there iaggregation beyond the single level. All
constituents are weighted the same; the weightiegotmes important if there is a
combination of the measures.

Considering a naive measure of dissimilarity asor & Lejour (2005), we can compare
exact replications of the levels across a numbeconintries. In Table 9, the value 1
represents complete dissimilarity in the exact ll@fehe pesticide, i.e. if the EU has a
level of 0.01 and Russia has 0.011 this is notralai level. Clearly this case is extreme
however it does demonstrate the necessity of ardistmeasure. We can see that the EU
and all other countries are dissimilar to each rotiseng this set of data. The EU and the
US are furthest apart on this measure with EU-Alistibeing closest. It is necessary to
realize that despite being closest Australia arel B are still more different than
similar.

Extending the analysis to the USA, one can seethigaUS is more dissimilar to all the
countries but especially Russia and Brazil. Not# this is with the caveat above. In
comparison to the Codex we can see that the NevaZe#egislation is almost identical.

Table 9: Count Dissimilarities

EU us Codex
us 0.8056
Codex | 0.6944 0.9074

Y This US data can be considered as a sub-grouprisf as the set of US regulations and those oEthe
coincide for some elements but the US and EU réguddferent pesticides. The FAS database will not
contain information about the pesticides that thedione regulates but will contain information abthe
regulated pesticides of the US irrespective offbieposition.
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Aus 0.6667 0.9352 0.6204
Bra 0.7130 1.0000 0.3889
Can 0.7315 0.9630 0.5000
Jpn 0.7407 0.9074 0.7870
NZ 0.6944 0.9815 0.0185
Rus 0.7130 1.0000 0.3796

Using the approach outlined in section 3.3, a oigarity matrix was calculated for the
same data set. The results are presented in T@bl& s clear to see that the overall
levels of dissimilarity have fallen as would be egf@d once the distances are taken in to
account. The rankings in each of the measuresaarelated with a Spearman correlation
coefficient of 0.71. There is a relationship betwélee Gower and the count measures
with a R of around 62%. This relationship can be seen in

Figure 9. The EU has become more similar to therotountries as the distance (or
perhaps the lack of distance) between the partbecemes important. Thus we can
interpret the differences between the Gower andnCapproaches as demonstrating the
fact that differences in legislation are not agexe as a naive approach such as counts
would suggest. A clear example of this is the Elsthalia and EU-US pairings. Using
the counts only 33% of the legislation is the sdméveen EU and Australia, with a
dissimilarity of 66% whereas the EU-US pairing laadissimilarity of 81%. When the
size of the deviations is taken into account usigGower measure, the EU-US is closer
together than the EU-Australian pairing. In esseheedifferences in the requirements
are smaller between the EU and the US where thest ¢han between the EU and
Australia. A further interesting comparison cannb&de between the US-Brazil and US-
Russia pairings. Both of these are equally diffefesm the US, furthermore when the
distances are considered this is preserved. Inaemirding to this data set the Russian
and Brazilian legislation is very similar to eacthear, though this may be due to the
limited data set that was used in this example.

Table 10: Gower Dissimilarity

EU us Codex
us 0.4516
Codex | 0.5256 0.6299
Aus 0.4216 0.4648 0.4659
Bra 0.5955 0.7519 0.2262
Can 0.5545 0.6044 0.3334
Jpn 0.3719 0.2403 0.5776
NZ 0.5141 0.6331 0.0152
Rus 0.6068 0.7708 0.2343

Figure 9: Relationship Between Gower and Count Meases
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The Relationship Between Gower & Count Dissimilarities

Gower

Count

-26 -



NTM Impact Working Paper 10/01: Rau, Shutes and Schlueter

4. Summary and Concluding Remarks

This paper presents a systematic framework congistf regulatory elements that
prescribe requirements relevant in internationai-fagpd trade. There are horizontal
requirements, which equally apply to all agri-fomeducts or to the broader groups of
plant and animal products, and product-specifiuiregnents, and both of these are areas
for extension in future work.

For the comparative analysis, the concept of régujaheterogeneity in the context of
international agri-food trade is introduced. Firthat wish to export to foreign markets
have to satisfy the requirements of importing caest and the concept of regulatory
heterogeneity looks at the relative differenceseguirements. Regulatory heterogeneity
between exporting and importing countries meardgetcsts, whereby the mere fact that
requirements differ between countries causes theses and consequently affect trade.
Requirements relevant for agri-food trade are amrsd from the EU exporter’s
perspective. The requirements for firms to supplg EU common market and the
markets of third countries are compared in ordedeatify differences that are expressed
in terms of an index of regulatory heterogeneitysinld the data obtained in the
comparison of requirements, the heterogeneity inae@h translate the relevant
requirements given by binary, ordered or quanugatpieces of information into a
measure of similarities or dissimilarities. As sutite purpose of the heterogeneity index
is to reveal differences in requirements. Thesglts point towards those areas where
import requirements are dissimilar and respectiade opportunities could be improved
through negotiation and agreements between trgohnimers. Furthermore, the result of
the index can be used for the analysis of the tiagb@ct, which is the topic in the second
part of this ongoing research.

With regard to the comparison of requirements ftflewing issues have been identified
as particular challenging: 1) Relevant versus éwaht/binding versus non-binding, 2)
Matching of product categories and measures, 3} Verssus numerical elements and
incidence of no regulation and 4) Detailed versggragate information. These
challenges are specifically addressed in the hgtereity index. The practical application
to a first example of data illustrates what resaftthe index can be expected and how the
analysis with the index will look like. Finally, tdefine the scope of the comparative
analysis and to ensure feasibility, a set of messand products need to be selected as a
focus and the appendix gives suggestions in théustaand measures selection.
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6. Appendix

Appendix Al: Similarity Measure

Gower Smilarity Index
The similarity measure is defined comparing charéstici for two partnersj, andk:

2 i1 WigkSijk Eqn(A.1)
> Wigk
wherew = 0 if either of the characteristics are unknowd ans a similarity measure.

This will be changed to a measure of dissimiladbgysubtracting this from 1, though this
transformation will take place at the end of anyamee calculations.

Gji =

For quantitative data the measure is based on éiecm

T Eaqn(A.2)

ijk = 1 — .
Sigk max(z;) — min(z;)

These measures may then be aggregated across &lefrteéa may also be weighted (the

default approach is equal weighting). It is cldattin the quantitative data at either ends
of the available data set- the maximum and minimointhe data the measure of

similarity, sk, will take the value of 0.

For binary data, the presence of similar requirdm@n the agreement between two
partners is given the value 1, otherwise 0. Goweggssts a measure that assesses the
possibility of the comparisons. This is used toocatt for the sparse nature of the data. It
also allows the asymmetric analysis of the binayables where a regulation’s presence
is seen as more significant than its absence. &uftdr binary variablesvj=sj=1 if
Xiji=Xik=1 elsew;=s;=0; for nominal variablesvjx =1 is both characteristics are know
with the sk reflecting the similarity of the variable. It i®hpossible to use techniques
such as multiple or single imputation for missirjues (see Schafer, (1999) for details
on the techniques) as it does not seem plausibleahe regulation can give us much
information about any other. This means that thesing data is dealt with using a binary
or ordinal approach depending on the element ucalesideration.

The standard Gower measure does not allow for ardiata, though it has been used for
such. Thus Podani (1999) suggests that the staf@aser measure for quantitative data
is modified to use the rank rather than the exalitesof the ordinal data. This is a similar
approach to Spearman’s Rank Correlation coefficiembere the ranking of the
observation is important rather than its value.
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Podani’'s measure is given below.

_ | Tij — Tik | _(ng — 1)/2 — (T;k — 1)/2 Eqn(A.3)
max(m) — min(ri) — (E,max — 1)/2 — (Ti,min — 1)/2

Sijk = 1

T is the number of objects that have either the mar or minimum rank and max(
and min(;) are the maximum and minimum ranks respectivehe Similarity between
two partners is based on the number of placesamrrdahking that the two partners are
apart. The first formulation above adjusts for guossibility of ties and is best used for
solely ordinal data. The numerator represents tmeuat of movement required to
change rank to equate the two values, in other svbodv many ranks would one country
need to change to be the same as the EU in the bAIMy considered. Where further
analysis might be required it is possible to usanaplified version that considers the
relative rankings.

| Tij — Tik | Eqn(A.4)
max(7;) — min(r;)

Sijk =1 —

This can be further simplified when there are res,tias mir()=1 in this case and
max(;)=n (the number of partners).

This allows for the ordinal variables to be conggdealthough as with most analyses of
this type of data the exact distribution of the emging variable and potentially
anchoring issues are ignofédJsing an ordinal approach for missing valuesgetin the
assertion that a missing value implies that theéngarnvolved haso specific desire to
regulate a specific product. In other words, theigulation has no measure and is
therefore least stringent. This then puts the eggr at the highest ranking in the data.
Though not using all the information available lie ttalculation of the similarities across
partners it does use as much information as isilpesto use. It further removes the
arbitrary allocation of a value (in the case of mfitative data) to missing values where
maxima and minima are critical.

Visualization Data with an Illustration with Pesticide Data

Given the greater breadth and depth of this datapbssible to examine in more depth
different visualization approaches. A number ofrapphes might lend themselves to this
type of multivariate dataset. A simple approachthe data is to examine a boxplot.

2 The problem of sign is surmountable using a 2 gr@gess when there is a clear 'most' or 'leagtt ti
partner. In this case if two partners are equabgichilar and one is know to be strictly tighter {ooser),
say B than A, then a second comparison B with Cbmamade. If B is very similar to C then C is g#&ic
than A and will therefore take the sign of A. IfaBd C are dissimilar then C and A will take opp®signs
from B. Note that this will not work if there arerae regulations where the strictness of the reigulas
not clear. This is foreseen to be the case in nséogtions. Thus attributing a direction is stifl area for
further research.
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Clearly this gives limited information about theesgic groupings of the data, though it
does give a feel for the distribution of each of trariables which in itself might be
useful. An example is given in Figure Al. The ysarepresents the maximum level of
the relevant pesticide in this case.

Figure Al: Simple Boxplot of Pesticide Data
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The radar, spider or star chart is common and alltve data to be presented for a
number of elements across a relatively small nurobebserved units (see Figure A2).
In this situation, each ray represents a specigasure with the countries lines. A far
more interesting application would be the use efrddar to plot indices or sub-indices
on each of the axes. This then gives the areasavtherpartners are different from each
other, in essence where there is need of discusswards reducing various NTMs or
where they are very similar and harmonization carmuwst easily implemented. In this
case there would be no EU measure plotted, rateasuones are all relative to the levels
used by the EU. It can be seen from Figure A2, tivatspider can be informative when
the values are scalédThe alternative with no scaling can be difficatsee as well as to
interpret. In the selection of pesticides below ca® see that the Codex is consistently
the highest level of each of the pesticides, wigwiNzealand matching this for all but one
indicator, Pyraclostrobin. This is in fact paradélin most of the pesticides and is
reflected in the near zero dissimilarity measurdled Zealand.

13 The scaling in the figure is based on proportibmeaximum level allowed. There are obviously many
others such as the level relative to the Codek@BU regulations. This however might lead to peoid if
one or more of the levels are considerably diffefeom that of the base.
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Figure A2: Simple Radar Chart of Selected Pesticide
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For slightly larger data sets (and especially th@gh a large number of countries) it is
often easier to use parallel co-ordinate plots.s€hmvolve a similar approach to the
radar chart except that it is ‘unwrapped’ so itoisg and thin with a number of vertical
axes. The pesticides are represented on these, thathindividual countries being
represented by a line across the axes. Two exarapgegiven in Figure A3 and A4, one
with unscaled data the other scaled. It is cleat tbr a reasonable size of data seta
parallel plot can give greater intuition than ttasar plot due to the relative ease of
interpreting the extra dimensions. It further hlas advantage of being able to present
data with wider ranges, though as with the radat gtaling is often advantageous.

Again one is able to see clustering and similaibetween the various indicators across
partners with New Zealand again obviously followthg Codex for all indicators except
Pyraclostrobin where it has one of the lowest lev&he advantage of the parallel plot
approach is that more indicators can be placedhermgtaph although the ordering of the
axes is important for interpretation and identifica of similar regulations.

Conclusion

There is no one best way of examine the type cd denherated in this type of study.
There are a number of different techniques thatbmansed depending upon the desired
emphasis or requirements and the number of cosnbé@ng considered. Indeed an
interactive approach to any of the approaches mighitonsidered the best form of
visualization technique where possible with theistzersion of each being second best.
This will allow manipulation of the axes to ease ttomparisons across countries as
required. For policy use, it might be best to usmmbination of these plots on the sub-
indices. This was not possible with the currentadsét. This would give a visual
representation of the differences between the pestwith respect to certain elements or
objectives. Clearly within a policy setting thisnwore useful than explicit indicators.
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Figure A3: Unscaled Parallel Plot
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Figure A4: Scaled Parallel Plot
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Appendix A2: Specific suggestion for food safetyrhits (MRLS) and their testing

A simple technique is proposed to deal with theotsr quantitative measures associated
with maximum levels (MLs), maximum residual levéMRLs) when accompanied by
sampling and testing criteria. In the case of nwelobounds then a specification is
suggested.

There is a recognized need for scientifically basainpling plans for foods in
international trade (Forsythe, 2002). As promotgdtte International Commission on
Microbiological Specifications for Foods one-, twor three-stage sampling plans are
distinguished for laboratory tests. The simplestifgpecifies only a sample siz® @nd

a single food safety limitM). An analysis under a one-stage plan resultsjectien if
any lot, or sometimes the average of lots, in dme@e exceeds the maximum limit in the
test. Such schemes are common in the regulationammade contaminants that can be
eradicated completely from the food chain or higk-pathogens such as carcinogens.

Most microbial pathogens are regulated by a mareihd scheme that accommodates for
the ubiquitous presence of microbes and the linstatgsumer risks of illness or death. A
number of regulations concerning the levels of miper of microbes specify a sample
size @) and a number of possible failures in the samgleThese failures are not critical
in that they are still below a maximum specifiedele(M) but are above a lower bound

(m).
Figure A5: Food Safety Decision Criterion

At least n-¢c must ¢ out of n may fall Whole batch fails
fall in this region in this region if any out here

v

m M

This would suggest a weighted average of the twmuval levels would be a reasonable
approximation for an effective ML. Thus the effeetiML (EML) is given by the
following relationship:

n

EML = (EM i Cm) Ean(A.5)
n

The relationship between the sample size and theauof failures allowed on a sample
and the EML is given in Figure A6. Cleartycannot be smaller thanhence the flat area
in the diagram. This gives the effective ML for titem in question. It does however
implicitly suggest that the samples are at the daues of the regulation, i.e. at the

and m levels. This is shown in Figure A6 where the Maximis set to 10 and the
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minimum to 5. The impact of the minimum level isdieange the intercept level of the

measure with measure then being solely determinedhé® Maximum level and the
number of failures allowed.

Figure A6: Relationship of Effective Maximum Leve&amples and Failure Rates
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An alternative approach would be to take the miohsoof the rangen, M. This would
give the Midpoint ML as:

erM—m c min=c 7T+% Eqn(A.6)
2 n 2 n 2 2n

This is a little more realistic in that the midpbf the critical values specified in the
regulation is used for the weighted average. Theachon the measure is illustrated in
Figure A7 where the parameters are set up as dbo¥gure AG6.

It is clear that there is no major qualitative eifnce between these two approaches- the
actual maxima are replaced by the relevant midpoifihe second seems to be a more
sensible approach as it is unlikely that the maxoh#he levels would be the binding
factor rather a midpoint might be more reasonablerims of one’s expectations.

In the case of no lower bound then the parametekes the value of 0. If there is not an
allowed failure rate from the sample thetakes the value 0. This allows the measure to
be used whether or not a lower testing band isvakbor not. Indeed the only parameter
that can not take the value of 0 is that of theamize,n. This would represent a non-
testing regime. If this were to be the case thearthust logically be equivalent to having
no requirements as the product is never testethéorelevant microbe or contaminant.

Other sensitivities are presented in the figurdevbeThese are generated using a sample
submitted of =) 10 and allowing ¢&&) 5 of these to be in the ‘at danger’ zone. A
measure with the value 0 would suggest an extretigy level of regulation for the
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testing and level specification. For implementatitve difference of the measures is
important and so we need only be concerned withdifierences between the case and

the specific partner.

Figure A7: Relationship of Midpoint Maximum LeveBample and Failure Rates
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Figure A9: Sensitivity to Lower Bounds
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Appendix A3: Product and Measure Selection

Product Selection

In the product selection for the analysis of théefmgeneity index under WP5 and the
data collection under WP4 it is suggested to camnditk main trading agri-food products.
At the moment, three products have been agreed lodked at:

¢ Cheese: HS code 040690, cheese (excl. fresh cheede,whey cheese, not
fermented, curd, processed cheese, blue-veinedsehead grated or powdered
cheese).

* Apples: HS code 080810, fresh apples.

e Pork: HS code 0203, meat of swine, fresh, chilleftazen.

It is suggested to extend the product scope t@ @ptotal of 10 products. Using the HS4
level of aggregation, we consider EU trade to thener countries and intra-EU trade to
include a number of aspects in the product selecti¢here necessary, the data collection
will specify the products chosen further at the endetailed HS6 code. The trade data
comes from Eurostat database and covers the tined@004-2008. Initially, we look at

trade volumes, which isolate currency implicatioogt cross reference with values at a
later stage to ensure that there are no “falsduignans, e.g. HS 20SS Confidential Trade.

Following Schlueter et al. (2009) a classificatisrdeveloped. Within the possible areas
of selection a classification of “incumbents”, fng stars”, whose 4 year growth rate was
highest, and “dead dogs”, whose 4 year growth was lowest, as well as
“potentials_third countries” with regard to the EXports to third countries that are not
included in the project. In particular, we add ‘gtials_intraEU”, which are derived by
comparing extra-EU trade with the countries of pheject partners and intra-EU trade.
Note that the criteria are primarily relative teetphartner countries in the project rather
than the overall top ten trading partners as inlugtar et al. (2009). This of course
implies that we for example look at “rising state”the countries of the project partners
rather than the top ten EU trade partners (thobgtetmight be some overlap).

The rationale for including the comparison betwEé&htrade to third countries and intra-
EU trade in the product selection is straightfovdntra-EU trade can be considered to
be representative of the products where the EUahea@mparative advantage and where
no NTMs exist in the common EU marKétThe latter of course assumes that agri-food
trade across the EU member states is free withadé tbarriers due to NTMs and that the
powers of the EU member states to impose temporasjrictions under certain
circumstances, as defined in Articles 152 and 5Be@ EU treaties, are not usddtra-

EU trade thus represents those products that thenEkber states produce and trade
within the common EU market but could also exporthird countries. The actual traded

14 We are aware that the intra-EU data not only coyeoducts that are actually produced in the EU but
also those products that are imported by one mersta¢e and sold further on the market of other EU
member states. This of course weakens the selemitenia of comparing extra-EU and intra-EU traute,

we therefore use the combination of selection iiasiteased on the trade data available.
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products are naturally recorded as the exports ti@wrEU to third countries only (extra-
EU trade). The data for extra-EU trade reflectsdffiects of various NTMs, including the
effects of the import requirements that differ frahe EU requirements, next to other
factors. Products where the intra-EU and extra-i2lde is comparable suggest that there
are well exploited trade opportunities with NTMg having a large impact on the extra-
EU trade. It is perhaps those products, for whittle lextra-EU trade is reported despite
relatively high levels of intra-EU trade, where rtheare restrictions caused in part by
NTMs.

Table A8 shows the list of chosen products accgrdmthe aforementioned selection
criteria, and those products that seem to be pdatly relevant with regard to the criteria
of “potential_intraEU” are highlighted in the colasy Note that highly processed food
stuffs made from several ingredients as well as wnimals and plants are discounted
from further analysis. Fish and sea food is alsocoasidered. Looking at trade volume,
cheese (0406), pig meat (HS 0203), apple and [{eE8s0808) as well as vegetables
(0702 and 0709) are the potential “incumbents”dcsblected, whereby cheese, pig meat
and apples have already been chosen for a tesBastey (HS 1003), maize (HS1005),
rape or colza seeds (HS1205) and live plant (H2D6&6 well as apples and pears (HS
0808), tomatoes (HS 0702), potatoes (HS 0701) disasebovine meat (HS 0201) are
interesting products according to the criteria gihg stars” on the one hand and “dead
dogs” on the other hand. With regard to EU exptotshe third countries that do not
participate in the project (“potentials_thirdCouest’), possible products are pig meat
(HS0230), cheese (0406), barley (HS 1003), potgtd€0701) and vegetables (0709).

As already mentioned, trade within the EU represérade without NTMs. Figure A10
shows the result of the comparison between intrasate across the member states and
extra-EU trade with third countries for which pants are in the NTM-impact project.
Following the argument of the “potentials_intraEtHe selection criteria identifies those
products for which a relatively low volume of tradéh the partner countries but a high
volume of trade across the member states is report2008. In addition, the growth rate
of EU trade with partner countries is consideredoling at the “potentials_intraEU”,
maize (HS 2309), barley (HS 1003), rape or colzs€HS 1205) and apple and pears
(HS 0808), potatoes (HS 0701), tomatoes (HS O#iRgr fresh vegetables (HS 0709)
vegetables (0710) and bovine meat (HS 0201) ardifekel in the product selection, next
to the test run products. In Figure Al10, the test products are marked in a different
color. We suggest considering these products irfuttieer comparative analysis and data
collection.

NTM Sdlection

The selection of the specific NTMs to be dealt with the analysis is of utmost
importance. This section outlines the broad areairfeestigation rather than a set of
specific regulations. For the comparative analysisthe heterogeneity index it is
proposed that both horizontal regulations and pebdpecific regulations are considered.
Note that those NTMs that can be associated withiqad issues between the EU and
third countries, such as bans are not considerétkiselection and hence excluded in the
comparative analyses.

Horizontal requirements
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Horizontal requirements equally apply to all prosudhey are not specifically pointed
out in the framework described in chapter 2 but banfound within each regulatory
domain. In general, horizontal requirements cacdesidered to be related to principles
behind the respective regulatory system and thecaded food law. In the Market
Access database (MADB), which collects EU agri-féioths’ complaints about NTMs as
trade barriers (trade barrier database), 21 comiglajut of the 110 total number of
complaints are reported for horizontal measuregsprective of products (compare
Schlueter et al., 2009). Amongst them, horizonteasures for sanitary and phytosanitary
reasons are most prominent, mainly disease pr@renteasures. For the data collection
in later work, it is suggested to consider horiabrmheasures, for which the general
differentiation between animal and plant produaenss to be useful. There is the
obvious division between requirements of plant podsl on the one hand and products of
animal origin on the other hand, though there migghtireas of overlap.
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Table Al: Overview of Relevant Products for the Corparative Analysis

No

[N

©oo~NOOTh~WwWN

Incumbents

Wine

Spirits And Liqueurs
Cheese And Curd
Pig Meat

Beer

Food Preparations
Bread And Cakes
Chocolate

Olive Oill

Soft Drinks

Animal Food

Wheat And Meslin
Not Frozen Vegetables
Milk Powder

Malt Extract

Cigars

Waters

Apples And Pears
Coffee

Sugar Confectionery
Live Plants

Frozen Fish

Pasta

Cut Flowers

Other Fresh Vegetable
Bulbs, Tubers
Barley

Meat Of Poultry
Sauces

Live Horses

Fish

Extracts Of Coffee, Te
Fruit Juices

Seeds

Citrus Fruit

Raw Tobacco

Offal Of Bovine
Cane And Beet Sugar
Prepared Tomatoes
Malt

Vegetable Saps

Pig Fat

Prepared Fish
Butter

Whey

Other Prepared Meat
Prepared Fruit
Cocoa Powder
Cocoa Butter
Tomatoes

Rising stars/dead dogs
Barley
Live Swine
Vegetable Products
Palm QOil
Maize or Corn
Sunflower Seeds
Oil Cakes
Cigars
Hop Cones
Synthetic Sugar
Bovine Meats
Carrots, Turnips
Other Oil Seeds
Wheat And Meslin
Dates, Figs, Etc.
Brassicas
Pig Fat
Apricots, Cherries
Swedes, Mangolds
Glycerol
Other Fruit
Apples and Pears
Rape Or Colza Seeds
Offal Of Bovine
Potatoes
Fats Of Fish
Malt Extract
Prepared Vegetables
Live Plants
Grapes
Soya-Bean QOil
a Buttermilk
Margarine
Fish Flours
Dried Legumes
Cocoa Butter
Whey
Animal Food
Guts Of Animals
Rape Or Colza Oil
Birds’ Eggs
Pepper
Tomatoes
Melons And Papaws
Milk Powder
Salted Meat
Potatoes Flour

Fermented Beverages$

Roasted Cereals
Coffee

Potentials_tidiCountries
Spirits And Liqueurs
Food Preparations
Wheat And Meslin
Milk Powder
Malt Extract
Wine
Cigars
Cane And Beet Sugar
Animal Food
Chocolate
Pig Meat
Bread And Gake
Frozen Fish
Soft Drinks
Cheese And Curd
Malt
Beer
Meat Of Poultry
Seeds
Wheat Or Meslinuglo
Butter
Raw Tobacco
Olive Oil
Prepared Tomatoes
Whey
Not Frozen Vegetables
Vegetable Saps
Barley
Pasta
Live Plants
Offal Of Bovine
Extracts Qfffee, Tea
Potatoes
Sugar Confectionery
Other Prepared Meat
Fruit Juices
Sauces
Live Bovine Aalisn
Soya-Bean QOil
Live Horses
Manufact. Tobacco
Synthetic Sugar
Sunflower Seeds
Coffee
Margarine
Roasted Cereals
Sausages
Preparedabéset
Not Concentratédd Mi

Prepared Fruit

Potentials_intraEU
Soya Beans
Bananas
Rape Or Colza Seeds
Oil Cake Veg Fat
Oil Cake Soybean
Bovine Meats
Milk & Cream
Sunflowed$S
Barley
Firewood
Potatoes
Palm Oil
Wheat & Meslin
Tomatoes, Fresh
Duck Meat
Live Plants
Cane Or Beet Sugar
Maize Or Corn
Buttermilk Etc
Apples
Wheat & Meslin Flour
Rape Or Colza Oil
Starch Residues
liaAl
Rice
Other Fresh Veg
Fruit Juices
Citrus Fruit
Vegetables
Fruits & Nuts
Animal Feearation
Binders/Foundry mould
Other Veg
Bread Etc
atans
Malt Extra
Whey
Cheese & Curd
Chocolate
Food Prefiana n.e.s.
Pig Meat
Other Vegetables
Waters
Rough Wood
Sawn Wood
Prepared Tomatoes
Pasta
Malt
Wine
Beer
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Source: Eurostat data on agri-food products, inogrocessed food, HS4 level
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Figure A10: Comparison Extra EU-Trade and Intra EU-Trade

.« @
L ]
. L]
.
.
*
.
.
L ]
. +*
i . s
W *
L] . .
. 1005
« 0710 . EU-Partner Average
—_ o . Growth p.a.
& « 0709 [2004-2008)
(=]
it + * L] + Lag
wr L] . - hd
n ot L 1]
£ * 0207 0
= 4 1
£ ®. #0701 = =
= . 0702 20
2 & a0
=) an
E] - ® =
= ® =0
) »2302
40 .
e .
@
o
+ 0201

* 1205

- Intra-EL Trade 000s t-:n-nes (2008)

Source: Eurostat data on agri-food products, inolyg@rocessed food, HS4 level

- 45 -



NTM Impact Working Paper 10/01: Rau, Shutes and Schlueter

Product specific requirements

The choice of the specific requirements for tha-tmgyd products or product groups
selected is based on communication with a numberaduct experts to suggest a
number of key areas to focus on. Interviews withdgd-food exporter to obtain first

hand information about NTMs are not foreseen and tie selection of product-

specific requirements relies on other sources.eXp®rt opinion is combined with the

consideration of the relevant NTM complaints analys Schlueter et al. (2009) and
the existing questionnaire-based studies where itk fare asked about the NTMs
they face in their exporting activities. Dehousseak (2002) identifies issues of
labeling from the EU exporters’ perspective in gahéWith regard to specific agri-

food products, the MADB reveals that the large mgjof EU complaints are about

SPS measures to prevent diseases/pests and tpentation (Schlueter et al., 2009).
These are on the one hand requirements of themesatof end-products and on the
other hand requirements at the country level, aftdatted to regionality issues.

The EU Commission’s Local Market Access Teams (MA&@sd the two SPS
Working groups (respectively for plant and animabducts), both of which were
established under the EU’s strategy to improve etaakcess for European exporters,
are excepted to provide further guidance. Theseaupgroare part of the EU
Commission’s delegation in a number of countried laave specific scopes covering
the requirements for EU exporters to supply diffiér@artner countries. In the
information available so far, there appears to we tmain foci for the MATS:
horizontal market access issues (including labglengd SPS measures relating to
conformity assessment procedures (European Conunjsa009). The importance of
the latter is further highlighted by the existerméehe aforementioned two Working
Groups for SPS measures of animal and plant preduct

The product specific elements will be focused omséh areas with specific
requirements for the selected products requestedbta collection. The list presented
in Table A2 is thus only indicative of the areaattbhould be further considered.

Table A2: Product Specific Requirements

Product

Quality classes

Food safety limits (combined with sampling)
Biological hazards (pests, diseases)
Contaminants, e.g. lead or cadmium levels
Veterinary drugs

Microbiological criteria

Pesticide levels

Processes

« Irradiation

« Quarantine

Labeling

«  Country of Origin labeling

» Possibilities of re-labeling

Conformity assessment

- Sampling & Testing

» Certification/veterinary certification
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