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1. Introduction

Regulations that define the import requirementsféoeign products to be sold on
domestic markets constitute non-tariff measuresMB)Tand are the focus of the
NTM-impact project. The conceptual thinking hasgressed in so far as the benefits
of such regulations, particularly those aiming asweing food safety, plant and
animal health, have been acknowledged, but theuns@ent and systematic analysis
is lagging behind. Main challenges are measuremssuoes as well as data issues. The
analysis of the requirements in international traeiees on further advances with
regard to the substance of regulation. Advancesnapessary because neither the
number of requirements nor exporters’ complaint®uabthem give sufficient
information for analysis. The comparative analyagsoss countries, products and
measures in work package 5 (WP5) of the NTM-impaioject aims to shed light on
the substance of requirements and the resultingaempn trade flows. While a
quantitative analysis to ascertain the trade imp@doreseen in the second part of
WP5, the first part will introduce an index of régpory heterogeneity. For applying
the heterogeneity index, data will be collectedhmsy project partners and this leads to
a close linkage with WP4, which deals with datdemtion and storage.

The present report sets the scene for the first gflakWP5. First, a framework of
requirements to control food safety and qualityinternational agri-food trade is
presented in order to facilitate a common undedstay, which is necessary for the
subsequent comparative comparison of requiremeamtss countries. While taking
the system of the European Union (EU) as a stagimigt, regulatory elements in
different areas of regulations are identified img@l terms such that the framework
becomes flexible enough for the comparison envesionAfter introducing the
framework, the idea behind regulatory heterogeneitthe context of international
agri-food trade as well as the construction of rastex of regulatory heterogeneity is
elaborated. The purpose of the heterogeneity ingexo reveal difference in
regulations, which can cause trade costs and coasdy affect trade. Insights on
regulatory similarities and dissimilarities betwaée EU and its trade partners point
towards those areas where NTMs may be more eftdgtaddressed and where trade
opportunities could be improved and/or further exgdl, be it in multilateral or
bilateral negotiations or on a case-by-case basis.

To start with main assumptions that are necessamnsure the feasibility of the
analysis (and data collection) and that have bgezed upon are summarized:

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

« Import requirements are considered, and thoseeol hpartner countries and the
EU are compared in the analysis. Including the Eigart requirements, which
can be considered to reflect the requirements merdun the EU are subject to,
in the comparison is necessary in order to asceddferences from the EU
exporters’ perspective.

- The EU is taken as one entity so that possible laégy differences across
member states are not taken into account. Thagriss@od trade across the EU
member states is assumed free without NTMs.
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« Since it is impossible to compare all possible fatypns for all agri-food
products, some kind of product and measures sefeistinecessary and thus only
a set of products and requirements are considardgkicomparative analysis.
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2. Systematic Approach to Regulations in Agri-Food Trae

Standards and regulations in agri-food trade makea wery complex system, and
different countries usually have different intetptens. This chapter presents a
general framework of regulatory systems to confamd safety and quality in
international agri-food trade. The regulatory fravoek is developed based on the EU
system. While reflecting EU food law, it is broagoegh to apply to other countries
and their food control systems. The goal is todforward a common understanding
of food safety/quality control systems and the esponding framework that is
prerequisite for a systematic analysis of regutegtjonvolving the data collection and
the comparison of requirements across countriesthé&umore, the link to the
classification of NTMs by the United Nations Comfiece on Trade and Development
(UNCTAD) is made in order to ensure internationamparability and allow for a
possible combined use of the UNCTAD database aeddétabase that will be
constructed under WP4.

Common Framework for Analysis

To come to comparable results, this projects néede based on a shared image of
the general make up of the regulatory regimes tacdmmpared. On the basis of
comparative research, we believe that regulatogpirements for food businesses
around the globe mainly target three or four ceseieés: the product, the process and
the presentation of food products. A fourth (orrefiest!) issue may be the business
itself. Connected to these three or four core ssaee requirements regarding the
substantiation that the requirements have been timstis what we call conformity
assessment. The core issues regard ‘what’ musthievad by businesses and the
conformity assessment regards ‘how’ this achievengeshown. In the next section
we elaborate this idea for the EU. This may beughosampling, certification and the
like.

In this section we indicate in a few words thatdkof topics likely to be encountered
first. Obviously one can argue about every categtion and the delineations used,
but the important thing is to come to some comnyupr@ach.

Business

Sometimes businesses must be approved, admittegjistered or even be situated in
an eligible country. Other requirements addressvdne premises are set up.

Product

Product requirements may encompass:

- Composition standards;

« General safety requirements;

- Approval requirements for certain categories oféualients;
« Limits for the presence of certain substances gamsms;
- Ban on certain ingredients or substances.

Process
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Process requirements regard the way a food is édmalproduction and trade such as
hygiene and traceability requirements.
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Presentation

Requirements regarding the presentation of foodywts include the information that
must appear on the label, or accompany the proghictmation that may be provided
to the consumer on the label or in advertisemedtiafiormation that is restricted.

Obviously there will always be requirements thatrad or not easily fit within a
framework as the one presented here. In the USAxXample requirements on food
contact materials are framed as requirements offiothe product: so-called indirect
additives, while elsewhere a food contact matesigeen as a separate topic. Below,
we apply the proposed framework to the EU. Thisr@se shows that in its
application to a specific system, the basic stmectieeds to be given more detail.

2.1. Regulatory Elements in European Food Law

The European Union is the world’s largest impodkfood products and trades with
countries all over the world, therefore food safetynot be solely considered as an
internal affair. In order to import into the EU, o business operators of third
countries must comply with the requirements of blasic legal framework. The EU
Food Safety legislation is built around high fo@dety standards, whose final aim is
to protect the health of the consumers.

The development of the requirements is the redudt siratification of heterogeneous
legislative measures, driven by incident (food saéeisis) rather than by planning. In
EU food law, regulation 178/2002 contains generaligions as the overall umbrella
setting the general principles useful to orienta interpreter in understanding the
mechanism of the mentioned three categories. Tinergk principles of food law
stand at the top of the regulatory system for famohtrol, and regulations are
formulated within them. Taking the example of tHg, Ehe structure of the regulatory
system is illustrated ifError! No se encuentra el origen de la referenciaAll the
requirements listed in the figure have to be fidéll both by the food business
operators acting in EU and by the ones belonginthita countries and willing to
import into EU.

The EU food policy aims to assure a high leveladd safety, animal health, animal
welfare and plant health within the EU. In order dnable exporters from third
countries to comply with European legislation itniscessary to map the European
system focusing on the regulatory elements requigdhe legislative provisions.
These elements can be considered as specific applicof general principles settled
by the General Food Law.

-10 -
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Figure 1: Structure of EU Food Law- Regulatory Elenents.
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2.1.1. General Food Law: Principles Ruling Food Law in EU

In this sense, the General Food law constitutesamndwork of the EU food
legislation. It applies to all stages of the prddut processing and distribution of
food and also feed and other agricultural inputee General Food Law also defines
Food Business Operators (FBO) as the establishmespiensible for complying with
all the requirements established in the Law anddlated specific sector legislation.

The General Food law also states that food impontedthe EU must comply with:
1. the relevant requirements of food law or
conditions recognized by the EU to be at least\edent thereto, or

3. where a specific agreement exists between the Eltranexporting country,
with requirements contained therein.

-11 -
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As a result of this obligation, every food businegerator from a non EU-country
that wishes to export food/food products to the memstates has responsibilities
related to the following issues:

1. Safety it is not allowed to place unsafe food on the kear Food is
considered unsafe if it is: 1. injurious to headthd/or 2. unfit for human
consumption. Only one of these characteristicstiascur for the food to be
considered as unsafe.

2. Responsibility All food business operators are responsible lier safety of
the food which they produce, transport, store atid s

3. Traceability All food business operators must be able to tgpdentify any
supplier.

4. Transparency All food business operators must immediately linfothe
competent authorities if they have any reason tievee that their food is not
safe

5. Emergency All food business operators must immediately ditgw food
from the market if they have reason to believe tthiatunsafe.

6. Prevention All food business operators must identify andufagy review the
critical points in their processes and ensure toatrols are applied at these
points.

7. Precaution All food business operators must cooperate whiin ¢competent
authorities in actions taken to reduce risks.

2.1.2. Requirements for Food Businesses

The regulatory elements related to food businessrabprs/producers have been
classified under_three main regulatory categotiest either apply to all agri-food
products (horizontal requirements) or to specificducts (vertical requirement). The
term “category” is therefore intended to define @up or set of requirements/
elements that are classified together because mmfmom characteristics. Regulatory
elements are all thgrovisions, restrictions, rules and standards whanh be grouped
under the same category and have to be followethéyFBO. Compliance of the
FBOs with the regulatory requirements is checkethkypublic authorities competent
in the food sector.

1) Product (the substance of food as such)
2) Process(food production and trade)
3) Presentationabout food

In order to understand such a classification, &ns® necessary to provide a brief
explanation of the three different regulatory catess.

1) Product

The major instruments addressing food businessesrides regarding the food
(product) as such, rules regarding the processh@neling of the product) and rules

-12 -
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regarding presentation of the food. This paragreqdh address the first category:
rules regarding the product.

The European legislator works from the presumptizet conventional foods, i.e.
foods that have a tradition of use in the EU, ceancbnsidered safe unless new
scientific findings indicate otherwisg@re-market approvd. The major schemégo
frame the premarket approval regard: additivesg faapplements; GMOSs; novel food
(ingredients/contenjs

At present, the basic provision setting rules amdc@dures oradditivesis the
Regulation (EC) No 1333/2008 of the European Radiat and of the Council of 16
December 2008 on food additives, amending the Ackdit Framework Directive
(89/107) on the approximation of the laws of theniber States concerning food
additives authorized for the use in foodstuffsriaked for human consumption.

The definition of additive is given at Art. 2: “Angubstance not normally consumed
as a food in itself and not normally used as aasttaristic ingredient of food whether
or not it has nutritive value, the intentional dodi of which to food for a
technological purpose in the manufacture, procgssipreparation, treatment,
packaging, transport or storage of such food resattmay be reasonably expected to
result, in it or its by-products becoming directly indirectly a component of such
foods. Examples of additives categories includetiokdants, Preservatives and
Colors.

Authorization of a new additive requires the EUiséggor (Commission, Parliament
and Council working together) to amend the RegofatBefore a substance is added
to the list of additives it is subject to a safegsessment by the EFSA. It must be
demonstrated that there is a technological need tiiere is no safety hazard for the
consumer, and that the consumer is not misled vemeadditive is being used. If a
substance is approved it is assigned an E numbeE Aumber can be used to draw
up the ingredient list for the label on food proguthat contain the additives.
However, the full name may be used as well instédde E number.

Another regulatory element regarding the produeblves the supplements~ood
supplements are ruled by Directive 2002/46 of tlueopean Parliament and of the
Council of 10 June 2002 on the approximation of ldnes of the Member States
relating to food supplements or more precisely Ine tnational legislation
implementing this directive. Food supplements a&neéd in Article 2 of Directive
2002/46 and are in essence additional doses omwisa minerals, and other
substances. The procedure for including other vitarar minerals in the list is easier
than the one that applies to additives, becauselishecan be modified through
comitology.

® Other schemes relate to fortified foods, extractamivents (Directive 88/344), infant formulae
(Directive 91/321), some other foods for particulartritional uses (Directive 89/398; Directive
2001/15), novel food contact materials (Regulati®35/2004) and decontaminants (Article 3(2) first
sentence Regulation 853/2004).

-13 -
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Genetically modified organismssed for human consumption need an authorization
on the basis of a double safety assessment béfeyentay be brought to the market.
They need an authorization for the deliberate sgleato the environment, under the
criteria laid down in Directive 2001/18 and an awtihation for use in food and or
feed under the criteria laid down in regulation 9/2903.

Moreover, all food products and ingredients thatehaot been used to a significant
degree for human consumption within the EU priompassage of the Novel Food
regulation 258/97 are called Novel Food. They havepass a safety assessment
before the may be brought to the market. The Ndwetls regulation marks an
important step in the development of pre-marketreygd schemes in food law. The
scheme is not limited to foods with a certain fumttbut potentially covers wide
spectrum of products. Art. 1 of the Novel Food Ratjon specifies four categories of
novel foods. Since 2004 genetically modified orgars are outside of the scope of
the Novel food regulation, ruled as they are bycH#meprovisions.

Beside raw materials that the producer intentignedtiudes in a food product, all

kinds of chemicals and micro organisms may affeetdafety of a food product. This
situation is covered to a certain extent by theeg&irules on food safety but there are
also more specific rules, such as the FrameworkuRegn 315/93, containing a

general definition of contaminant According to article 1 of the regulation

contaminant means any substance not intentiondthgé to food which is present in

such food as a result of the production (includomerations carried out in crop

husbandry, animal husbandry and veterinary medicinenufacture, processing,

preparation, treatment, packing, packaging, trarigpoholding of such food, or as a
result of environmental contamination. Extraneousatten, such as, for example,

insect fragments, animal hair etc is not coverethiy/definition.

Biological hazardsin food mainly originate from viruses (like Norowses and
Hepatitis A), from bacteria (like Salmonella) frasther protozoa’s, from parasites or
from prions. EU legislation takes a multistep ajgtoto these hazards. Food hygiene
aims at prevention. Protozoan and parasitic hazarelscontrolled at the slaughter-
line.

Residues of veterinary drugs and pesticigiesunwanted traces of medicines or plant
protection products or their derivatives which r@mia the final product. For these
products maximum residue levels (MRLs) have beelifieal in reg. 395/2005, and in
reg. 470/2009 37/2010 (containing an Annex, whenere is a list of the
pharmacologically active substances and their ifleason regarding maximum
residue limits (MRL).

In particular, Reg. 470/2009 lays down rules armtedures in order to establish: (a)
the maximum concentration of a residue of a phaohgically active substance
which may be permitted in food of animal origimgximum residue linit (b) the
level of a residue of a pharmacologically activébstance established for control
reasons in the case of certain substances for vehitlaximum residue limit has not
been laid down in accordance with the Regulatiefe(ence point for actign

The European legislator (the Commission in pardiguils empowered to set limits to
the presence of pathogens, residues and (othetigroorants.

-14 -
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2) Process

The three main regulatory elements involved inpghecess aréygiene, traceability
guarantine In hygiene the core of principles is settled by Regulatid&2/2004, in
which it is stated that all food business operastial ensure that all stages for which
they are responsible are carried out in a hygiemiy in accordance with this
Regulation. FBO shall comply with the general hygigrovisions given in part A of
Annex | of Regulation 852/2004. Derogations maygbanted for small businesses,
provided that they do not compromise achievementhef Regulation's objectives.
Member States may adapt the requirements laid dowhAnnex Il to accommodate
the needs of food businesses situated in regioifigrislg from special geographical
constraints or affected by supply difficulties winiare serving the local market, or to
take account of traditional methods of productiomd &he size of farms. The
objectives of food hygiene shall not however be pmmised.

In addition, all food business operators shall clympth the provisions of Regulation
(EC) No 853/2004 on specific hygiene rules for faafdanimal origin and, where
appropriate, certain specific rules concerning abalogical criteria for foodstuffs,
temperature control and compliance with the coldichand analysis. Food business
operators (other than at the level of primary patun) shall apply the principles of
the system of hazard analysis and critical comoohts (HACCP) introduced by the
Codex Alimentarius (code of international food skamls drawn up by the United
Nations Food and Agriculture Organization). Thesmgyples prescribe a certain
number of requirements to be met throughout théeoytcproduction, processing and
distribution in order to permit, via hazard anadysdentification of the critical points
which need to be kept under control in order torgogee food safety. Moreover, the
rules regardingraceability of products at every stage of the food chain &sted
amongst the six fundamental principles regardirgl feafety in Reg. 178/2000.
Regarding thguarantine two are the regulations now in force: Reg. No/3087 of
23 March 2007 laying down animal health conditifmrsimports of certain birds into
the Community and the quarantine conditions theaeof Reg. (EU) No 239/2010 of
22 March 2010 amending Regulation (EC) No 318/2@ihg down animal health
conditions for imports of certain birds into the M@munity and the quarantine
conditions thereof

3) Presentation

Another fundamental category in defining regulatmguirements is the one related
to the presentation of the product. Directive 2QB80EC defines the main rules
regarding the correct presentation and labels &mkaged products. The Directive
applies to pre-packaged foodstuffs to be delivet@dthe final consumer or to
restaurants, hospitals, canteens and other simiéess caterers. It does not apply to
products intended for export outside the Communitye labeling, publicity and
marketing of foodstuffs must not mislead consumers about dharacteristics or
effects of the food nor attribute any misleadingltieproperties.

The labeling of foodstuffs must include the folloidata:

-15 -
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« Name under which the product is sold: This is basedhe name laid down for
the product by Community provisions. It must comtany particulars concerning
treatments and especially ionization.

- List of ingredients: This must be organized by \ieigf the ingredient, expressed
as a percentage of the whole and designated by.name

« Allergens: Directive 2003/89/EC (amending the gahedrabeling directive
2000/13): The aim of this Directive is to providensumers, especially those
suffering from food allergies or intolerances, wiflhiler information on the
composition of products through more exhaustiveeliag. The Directive
abolished the 25% rule (in the case of compounckttignts which form less than
25% of the final product, listing their ingredients not compulsory) &
established a list of allergens which must appeathe labeling of foodstuffs,
including alcoholic drinks. This removed the pog#ipbof using the name of the
category for certain ingredients, a list of whighimcluded in a new annex. In
order to prepare this list, the Commission consuttee European Food Safety
Authority.*

« Net quantity: This must be expressed in units dfime in the case of liquids and
units of mass in the case of other products. Howeliere are specific provisions
for foodstuffs sold by number and solid foodstydfesented in a liquid medium.

- Date of minimum durability: This date consists bktday, month and year,
except in the case of foodstuffs that will not kéapmore than three months (the
day and month are sufficient), foodstuffs whichlwibt keep for more than 18
months (the month and year are sufficient), andistafs which will keep for
more than 18 months (year is sufficient).

To certain food categories, additional labelinguisgments apply, for example:

« Foods containing meat: Directive 2001/101/EC: Thigective lays down
maximum limits for the fat and connective tissuateot of products that may be
designated by the category name “meat”.

2.1.3. Conformity assessment

The second category for regulatory elements costafficial controls in terms of
conformity assessment. These rules are particuismpprtant for products of animal
origin, in this sense distinguishing the plantsdoicis (ruled by the above mentioned
general requirements) and animal products. It ismandatory step for the
manufacturer in the process to comply with speckid legislation concerning
conformity assessment (second column of FigureThe purpose of conformity
assessment is to ensure consistency of compliamaegdall stages of the production

* The Directorate-General for Health and Consumesteetion has published guidelines on the
compulsory listing of the ingredients because theylikely to cause adverse reactions in susceptibl
individuals (included in Annex llla, introduced jirective 2003/89/EC and amended by Directive
2006/142/EC).
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process to facilitate acceptance of the final pobd&U product legislation gives
manufacturers some choice with regard to conformgyessment, depending on the
level of risk involved in the use of their produthese range from self-certification,
type examination and production quality controltegs to full quality assurance
system. The activities undertaken within the comiity assessment can be classified
as follow:

A. Enforcement, Control and Monitoring
B. Laboratories, Sampling & Analysis
C. Sanctions
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A. Enforcement, control and monitoring

In this first phase we can identify different stepeated to special controls required
for the animal product: Al. approved third coun#2, approved plant; A3 approved
certification; A4 border inspection post. The gehgrovisions may be found in
Directives 96/23/EC and 97/78/EC; Decision 98/1Megulations 396/2005,
854/2004, 852/2004, 853/2004, 854/2004 and 882/2These are the pillars of the
general food law related with hygiene rules forfedld and food production, for food
products of animal origin, for controls of producté animal origins and for
procedures and official controls. All types of peesed food of animal origin have to
meet general requirements before they can enteEthenarket. The steps involved
are outlined below.

Art. 6 of Regulation 852/2004 clearly illustraté® tinterconnection between the food
business operators and the competent authoritreghéo correct functioning of the
official controls: “1. Food business operators kltaloperate with the competent
authorities in accordance with other applicable @nmity legislation or, if it does
not exist, with national law. 2. In particular, eydéood business operator shall notify
the appropriate competent authority, in the marthat the latter requires, of each
establishment under its control that carries ow ah the stages of production,
processing and distribution of food, with a view ttee registration of each such
establishment. Food business operators shall alsare that the competent authority
always has up-to-date information on establishmemsuding by notifying any
significant change in activities and any closure anf existing establishment. 3.
However, food business operators shall ensuredstablishments are approved by
the competent authority, following at least one sie- visit, when approval is
required: (a) under the national law of the MentBte in which the establishment is
located; (b) under Regulation (EC) No 853/2004;(®r by a decision adopted in
accordance with the procedure referred to in Aetici(2).

A 1. Approved Third Country

Only a third country that appears on the relevastitive list of eligible countries

established by the EU can export a specific prodfieiimal origin to the EU. This

ensures that the country has undergone an inspettyo the EU’'s Food and

Veterinary Office (FVO), and has demonstrated tit country fulfils the basic

animal and public health requirements for the potida of products of animal origin.

Moreover, it ensures that the country has a competeterinary authority that

implements effective inspection and guaranteesildesdertification of the relevant

veterinary and general hygiene conditions. Whemrd tountry has been listed in an
EU decision, then it is approved for exporting pineduct to the EU.

With regards to the first obligation (approved dhoountry) it is important for the
business operators of the third countries to vexifiether their country is listed in an
EU decision as third country able to export prodwftanimal origin to the EU.

A 2. Approved Plant

Imports are only authorized from approved estabiishits which have been inspected
by the competent authority of the exporting couratng found to comply with the EU
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requirements. The authority provides the necesgpaayantees and is obliged to carry
out regular inspections.
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A 3. Appropriate Animal and Public Health Certification

Each consignment of product of animal origin mustaccompanied by a certificate
signed and stamped by an authorized veterinargesfibf the competent authority of
the exporting country. With this certificate, naab authorities guarantee that hygiene
and public health requirements equivalent to thiasthe EU are met. Products of
animal origin must also bear an identification markis health mark shows that the
product has been produced in accordance with thgiehg requirements of
Regulations 852/2004 and 853/2004.

A 4. Approved EU Border Inspection Post

Consignments of animal products may only be imgbtteough an approved EU
Border Inspection Post (BIP). Each consignment rbastubject to official checks to
ensure the verification of compliance with feed dodd law, animal health and
animal welfare

B. Laboratories, Sampling & Analysis

This group of requirements includes tli&eneral rulessettled by Regulation
882/2004, published in the EU Official Journal “R&gion (EC) No 882/2004.

C. Sanctions (administrative law and criminal |aw)

The system of sanctions is mainly regulated at citigieational level

2.1.4. Requirements for Countries/ Public Authorities

The third category of regulatory elements involttes public authorities, in particular
those involved in the inspections of the food pdumported into the EU from third
countries.

General Requirements

Import rules for many food and feed products amnioaized, meaning that the same
rules apply in all EU countries. The European Cossmn is the negotiating partner
for non-EU countries that defines import conditicarsd certification requirements.
Article 23 of Regulation (EC) No 882/2004 gives tessibility to the Commission to
approve, in accordance with the Comitology procedspecific pre-export checks
carried out by a third country prior to exportingjigen product (feed or food) to the
Community. Where such approval has been grantedyélgquency of import controls
for the relevant feed or food may be reduced. H@neMember States have to carry
out official controls to ensure that the pre-expoiecks carried out in the third
country remain effective. The approvalgye-export checkmay only be granted to a
third country if a Community audit has shown thaed or food exported to the
Community meets the requirements or equivalentthadcontrols carried out in the
third country prior to dispatch are consideredisightly effective and efficient as to
replace or reduce the documentary, identity andsiphly checks carried out on the
basis of Community legislation. The approval on Hasis of Article 23 does not
affect the right of the Member States’ competenthawty to carry out official
controls on imported feed and food. Nevertheldss eikistence of an approval should
be taken into account by Member States when deridipon the frequency of
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physical checks. The frequency is determined orb#sgs of the risks associated with
the different types of product, the exporting thia@lntry and guarantees offered, the
controls carried out by the business operator itmpgpthe product and the history of

compliance with the requirements for the product.

Veterinary Checks on Animals from Third Countries

The Directive 91/496/EEC lays down the common ppies for the organization of
external border controls and for the arrangemeongmming the internal movement of
live animals from third countries, in order to gramequivalence of control systgém

Organization and follow-up of checks include:

1) Documentary check by the competent authoritiesefach consignment of
animals from third countries;

2) ldentity check and a physical check at an inspecpost situated in the
immediate vicinity of the point of entry to Commtynterritory or quarantine
station

3) When the veterinary import conditions are respeetsdi there is no danger to
public or animal health, the official veterinarieesponsible for the inspection
post shall issue a certificdtdf these animals do not meet the conditions laid
down in Community legislation, the competent autlgoran decide to place
them in quarantine, or arrange for their re-expimneor slaughter

4) If warranted by any serious threat to animal orligutealth, the Commission
may, as a precautionary measure, prohibit the tdmetdirect importation of
animals from a third country (or from part of itrritory), or subject it to
special conditions;

5) Veterinary experts from the Commission, in conjiwnctwith the competent
authorities, shall verify that the inspection paatsl quarantine stations satisfy
the approval requirements. In the event of non-d@mnge with the Directives,
the competent authority of the Member State ofidagbn shall inform the
Commission and the other Member States

The Commission shall be assisted in its task byStamding Committee on the Food
Chain and Animal Health.

2.2. Linkage with the New TRAINS Classification

In order to ensure that the analysis of the regyaheterogeneity index in WP5
follows a strictly comparable approach this sectimks the regulatory elements
identified above to the classification of NTMs bjWOTAD. The Trade Analysis and
Information System (TRAINS) database applies thlassification to provide
information about incidences of NTMs. More precrsdlRAINS gives the number of
notifications of changes or new regulations thateptially affect imports and are
reported to the WTO. Recently, the NTM classificatiby UNCTAD has been

® See also the Conformity Assessment (Figure 1,colR).
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revised and TRAINS is being up-dated accordingtsytsg with the collection of
data in a pilot of several countries (for detailefrmation see http://ntb.unctad.org/).
In addition to data from official sources, comptaiby exporters are compiled in the
new TRAINS database. The market access databas®@YAsts the EU exporters’
complaints about the NTMs, which third countriesstde the EU impose on imports.
The board categories of NTMs defined by the MAD8sslification are along the lines
of the UNCTAD classification, but within the categgs MADB does not differentiate
measures at the detailed level. Since detailedjoats of measures are necessary for
the comparative analysis of regulations and stalsdar WP5, the new TRAINS
classification by UNCTAD is taken rather than thé& B classification. In order to
ensure international comparability and allow fopa@ssible combined data use, the
linkage is made between the new TRAINS classificatind the regulatory elements
of the framework of regulations and standards itermational agri-food trade
developed (see chapter 2.1).

Focusing on the requirements that importing coasatimpose on foreign agri-food
products, the NTM-impact project primarily lookstathnical measures as defined by
the TRAINS classification of NTMs. TRAINS differeates further between sanitary
and phytosanitary (SPS) and technical barriersaftet (TBT) measures and thus uses
the stated objective of the measures employedctessification criterion. In essence,
this approach goes back to the WTO SPS and TBTehgeat, and the goals of the
two categories of measures can be summarizedlas/$ol

* SPS measures: Food safety, human, animal andi@atth as well
as prevention and elimination of diseases and jpests

* TBT measure: National security, prevention of dégeppractices,
protection of human health or safety and protectmh the
environment;

Unlike TRAINS the framework of regulatory measudescribed in chapter 2.2 does
not use the objectives of measures as classificatiiteria. The goals and also the
legitimate right and obligation of countries to ioge measures are of course
acknowledged, but goals are not used as main a@agon criteria. Using goals
would most likely lead to controversies, and masportantly, defining mutually
exclusive categories of measures to achieve spagofils seems to be impossible. On
the one hand, the goals stated can be adheredfesedt types of requirements, and
on the other hand one specific requirement mayritané to several different goals.
For example, limits of pesticide residues for faadety reasons may at the same time
reduce the amount of pesticides used in the pradydhereby potentially improving
environmental performance. In this sense, pesticgd&due limits would fall under
both the category of SPS measures and the cate§d®T measures. The TRAINS
user manual provides more details and practicatuason for deciding on which of
the two categories of measures should be repddRECTAD, 2009).

For both SPS and TBT measures, TRAINS distinguibleéseen actual requirements
at the firm level and conformity assessment measUilee categories of requirements
A200 and conformity assessment A300, which aimctoeve SPS goals, respectively
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contain sub-categories with more detailed typesnehsures. For TBT measurers,
requirements are found under B200 and conformisgssment is found under B300.
Other technical measures (category C) refer todrdmrmalities in general terms and
are not further considered here. The categorizati@PS and TBT measures by large
follows the same structure. This differentiationvizen requirements and conformity
assessment is also made in the regulatory framedeskribed above. However, the
framework introduces a third category of measunastarget at the country-level and,
for example, comprise import bans, procedures ofroband conformity assessment
by authorities (compare Figure 1). In TRAINS, th@responds with SPS and TBT
measures found in both groups of actual requiresnemdl conformity assessment.

The focus of the comparative analysis and dat&ctin is on SPS-related measures,
but TBT measures may be covered to a limited exf{Eable 1 makes the linkage
between the systematic framework suggested and TRAINS categories of
measures. The regulatory elements directly takem frigure 1 are matched with the
categories of the TRAINS classification, leaving tbbjectives of measures aside.
With the matching of the two classifications it betes obvious that, while being very
similar, the framework suggested above is more tigacby taking the firms’
perspective on the one hand and the country’s petisp on the other hand. Thus the
WP5 framework sets the various measures into theegbof a system of regulatory
elements and provides a somewhat common understatitht seems to be requisite
for analyzing measures across countries. This itotes the starting point for the
comparison of requirements in international agaefdrade envisioned in the first part
of WP5.

Table 1: Link Between WP5 Framework of Regulatory BEements and the
TRAINS classification of NTM

WP5 Framework TRAINS
Business/Firm-level Requirements
Product A230, B230 Tolerance limits for residued anbstances

A240 B240 GMO
B250 Identity requirements/names

Process A220, B220 Traceability

A250 Hygiene Practices

B260 Environment-specific requirements

A270 B270/B280 Regulations on production processe
Presentation A211, B211 Labeling

A212, B212 Marketing requirements

A213, B213 Packaging

(72}

Conformity Assessment
Enforcement, controls, and | A310, B310 Certification requirements

monitoring A330, B330 Testing
Laboratories, sampling and | A340, B340 Inspection and clearance
analysis and limits A350, B350 Registration

A390, B390 Requirement to pass through specifigd/en
points/customs

Country Requirements
Official controls in third | A261 Prohibitions andsteictions in the case of disease
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countries, authorities and | outbreak

eligibility A262 Quarantine requirement

A280 Geographical restrictions due to SPS hazards
A310 Certification requirements

A320, B320 Lack of recognition
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3. Regulatory Heterogeneity in the Context of Agri-Fod Trade

Regulations and standards differ across counteesling to regulatory heterogeneity
that potentially impacts trade flows between expgriand importing countries. In
order to gain market access exporters have to theetequirements demanded by
importing countries. In this chapter, the ideaegulatory heterogeneity in the context
of international agri-food trade is elaborated witigard to the comparative analysis
planned in WP5 of the NTM-impact project.

First the international perspective on regulatatehogeneity is outlined by including
WTO trade rules on how to deal with diverging regments. An overview of recent
studies about the regulatory differences that Elpgogers face when supplying
markets of third countries follows in order to pider some empirical evidence from
the EU perspective. For the comparative analysi$ViP5 regulatory heterogeneity
will be expressed in terms of a heterogeneity indéose constructing requires the
comparison of regulations across countries. Howatmpare regulations is the topic
of the last section in this chapter.

3.1. International Perspective on Regulatory Heterogengy

Standards and regulations in agri-food trade argvglkin the frame of the regulatory
systems for agri-food products in countries, anelythre thus first of all domestic
affairs, often with international coordination tlghu The domestic requirements of
the importing country constitute the basis for thquirements that foreign products
have to meet in order to be sold. Regulations d#dt@oss countries for many reasons.
On the one hand, standards requirements refle¢ituitn@enal structures and the
national food law, and on the other hand they cétiee prevalent production systems,
which depend on local circumstances including radtconditions as well as technical
and scientific resources, and consumption traditimuch as diets, consumer
preferences and acceptable tolerance levels of $abety risks for example. Due to
regulatory heterogeneity across countries, theireauents for supplying the domestic
market and those for exporting to foreign markéffed

At the international level, the relation betweequieements for domestic and foreign
products is organized by the WTO trade rules, nmexisely the SPS and TBT
Agreement. The SPS and TBT Agreement first andnfost apply to product
standards, but production and process requirenassfall under the agreements if
production methods can be used to distinguish foratucts. The SPS agreement
holds for production and process requirementsdéit be shown that the final product
generated according to a specific method is harmfuisky for human, animal and
plant health. While maintaining the sovereign rightl obligation of countries to set
their own standards, countries are encouraged e teeir import requirements on
internationally agreed standards, in the case @d &afety for example the standards
and guidelines developed by the Codex Alimenta@iammittee of the World Health
Organization (WHOS.

6 The Codex Alimentarius refers to food standagisdelines and codes of practice recommended
under the Joint FAO/WHO Food Standards Programrhe.Ifternational Pant Protection Convention
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The provisions under the SPS and TBT Agreementtaiensure that standards are
not misused as disguised protectionist measureguifRenents for foreign products
are not to be more stringent than those for domgsbducts, and foreign products
should be generally treated like corresponding daimeroducts (with the same use
and tariff classification). The SPS Agreement hosveforesees the possibility of
different requirements for foreign food productghgy protect human, animal and
plant health in the importing country. The TBT Agneent has a similar provision to
introduce regulations in order to meet legitimabgeotives, including security, human
health and safety and the prevention of deceptigetigces (compare Chapter 2.3). In
order to impose different and possibly tighter demds on foreign products importing
countries are required to provide scientific rigse@ssments, thereby justifying the
necessity of the respective requirements. Furthesmpequirements have to be
commensurate with their objectives and least tdidirting for achieving the
objective aimed at. With the SPS and TBT Agreematamestic standards
requirements generally constitute the basis foroimpequirements but countries can
also demand different and possibly tighter stangldod foreign products in certain
cases. If the aforementioned criteria for differeaguirements are fulfilled, importing
countries can on the one hand uniformly imposetstristandards on imports from all
exporting countries and on the other hand requua products from different
countries satisfy different requirements in oraecontrol for export specific risks. In
the latter case products from certain countries, dgample, may need to be
specifically treated and checked before importigg a8 to reduce the risk of
introducing pests that are endemic in the particelgorting country but not in the
importing country. That is, regulatory heterogenesan be considered country-
specific and the regulations of two trading partr@untries should be compared.

From the exporters’ point of view, the requiremefds supplying the domestic
market and foreign export markets maft&irms have to satisfy the requirements of
importing countries in order to sell their productsforeign markets, and the concept
of regulatory heterogeneity looks at the differenoérequirements. The emphasis is
on the relative difference of requirements. Reguiatheterogeneity between
exporting and importing countries means trade coststhe firm level, meeting
stricter import requirements obviously leads to pbamce costs, and those firms that
wish to sell their products on different foreignnkets tend to face even higher costs
because they have to comply with several standatording to the export
destination. On the other hand, import requiremeahts are more lenient than
domestic requirements also involve costs if chamg@soducts and/or the production
process are necessary to comply and if compliareelsito be established by costly
conformity assessment. That is, the mere fact teguirements differ between
countries causes costs for exporters and this isngortant main idea behind the
concept of regulatory heterogeneity.

(IPPC) and the World Organization for Animal HealfPIE) respectively promote international
standards and guidelines to prevent the introdnctiad spread of plant and animal pests.

" The requirements for selling on the domestic maakel those for selling on the foreign market are
ideally compared, but in the comparative analy$ithe NTM-impact project the focus is on import
requirements only (see Chapter 3.3).
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From the EU export perspective, the requirementshef EU and trading partner
countries are compared for sets of products andsunes selected (see Chapter 4.4)
and subsequently expressed in a corresponding infleegulatory heterogeneity,
whereby the focus is on import requirements. Theerbgeneity index developed
gives information not only about if there are diffieces in import requirements but
also about the size of the differences. Lookinthatsubstance of import requirements
and how they differ, the heterogeneity index depetbstands in relation to the costs
for EU exporters to supply foreign markets outdite EU. More precisely, the trade
costs can be considered to be determined by thetategy differences captured in the
index, next to other determinants. In the NTM-inipgroject, the regulatory
heterogeneity index however aims to point out déifiees in regulations, and without
measuring the costs of exporting from the EU todtkobuntries, does not involve any
effort to quantify the cost effect of differencesimport requirements per se. Instead,
the second part of WP5 foresees a separate ecanoesttmation of the trade effects
of regulatory differences, which are triggered bg tombination of the costs and
benefits of the requirements demanded in internativade (compare Schlueter et al.,
2009). Specific costs and benefits of requiremaniisbe dealt with in the case study
work in WP6 rather than in the more aggregate giadive analysis under WP5.

The heterogeneity index developed in WP5 points diffierences in requirements
across countries, which potentially raise cost&Eldrexporters that wish to supply the
markets of the respective importing countries. ther sets of products and measures
selected, the index will show if respective measwee similar or dissimilar, and in
the case of numerical elements, like maximum resildmits for example, or other
measurable indicators the size of the differenceeported (see chapter 4). In the
interpretation of the index, the regulatory simtlas and dissimilarities between the
EU and its trade partners are identified and suasights point towards those areas
where NTMs may be more effectively addressed aadetropportunities could be
improved and/or further explored. While agreememisequivalence, for example,
may facilitate trade in the case of similaritieegulatory dissimilarities may be
overcome in negotiations, be it in multilaterallbolateral negotiations or on a case-
by-case basis, in order to limit their potentiald- restricting impact. The analysis of
the index will allow for such policy implications.

3.2. Empirical Evidence of Regulatory Heterogeneity fromthe EU Exporters’
Perspective

This section presents empirical evidence on pdietgrogeneity using the example of
three recent studies on regulatory heterogeneitiydaragri-food sector.

Regulatory heterogeneity between EU and partnentaas

Recent studies by Berden et al. (2009) and Suneseal. (2009), which were
undertaken on behalf of the European Commissiom ai identifying bilateral
regulatory heterogeneity or regulatory divergemca trade and investment context at
a sectoral level. Both studies employ businesseysrvsector expert interviews and
literature reviews to gather data on NTMs and gbatiteir impact in gravity-type
analyses and simulation models; compare Schluetal €2009). The scope of both
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studies is broad: They consider all non-price aod-quantity restrictions in goods,
services and investment, including border measagesvell as behind-the-border
measures in all sectors. To identify empirical enice 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 relevagjulatory measur@s

Berden et al. (2009) examines the EU-US tradeioglstiip. They carried out a global
business survey in order to validate the main NTiMgach sector. Companies on
both sides of the Atlantic and in third countriesre asked to indicate trade and
investment barriers and to express their opinidated to the NTMs and regulatory
divergence they have been facing in their expor@mgjvities’ The survey was
conduced in 2008. Using the answers from 3500 compaBerden et al. (2009)
generate a bilateral NTM index that takes valuesvéen O and 100. For the
interpretation of the index, 0 means that regulativergence does not exist between
the trading partner countries, while 100 means labesdalivergence. For the food and
beverages sector they compute a divergence levi.6ffor trade from the EU to the
US, and of 33.6 for trade from the US to the EUugHEuropean exporters perceive
regulatory divergence stronger than US exporteinss gives evidence to argue that
the assumption of symmetric trade barriers (madeveral gravity-type applications)
is not per se feasible. In comparison to otherasscthe NTM index for food and
beverages takes midway values: with regard to EUtt#8e the indices range
between 20.0 for information/communication techg@s and 56.0 for aerospace/
space industry and with regard to US-EU trade rtdeces are between 17.6 for travel
and 55.1 for aerospace and space industry.

Based on a literature review and on exporter imers, Berden et al. (2009) identify
those areas of regulatory heterogeneity that a@yrelevant for EU-US and US-EU
trade. Table 2 and Table 33 respectively presesuinamary for relevant NTMs in
trade of food and beverages and also give trenddiviergence over time. Those
measures which affect all sub-sectors of the food &everages business are
considered more relevant than measures affectilygome sub-sector.

They find that diverging regulations between the ®conomies result in additional
trade and trade-related investment costs of 73%b#JS trade and 57% for US-EU
trade. Tackling the divergence, where possible, @ethicing the additional costs
associated would boost the US gross domestic pt¢@izP) by 1.2 billion Euros per
year. The annual boost of EU GDP amounts to 5.0omilEuros. US food and
beverages exports to the EU would increase by 2.48d EU exports to the US
would grow by 0.8 % per year.

8 The NTM-Impact project examines the following NTi®mpare Schlueter et al. 2009): sanitary and
phytosanitary measures and their conformity assestntechnical barriers to trade and their
conformity assessment, pre-shipment inspectionatner formalities, as well as private standaods
sanitary anghytosanitary and on technical barriers to tradadés when considering the impacts from
EU and trade partner NTMs on developing countryoetep

° Note that only businesses that were already adtiteade participated in the survey. This seems to
have caused a bias in the results on the effediTdfls because measures can be prohibitive and
therefore affect businesses that do not export.
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Table 2: Regulatory Heterogeneity Relevant for AgrFood Trade, EU-US

NTM Trend
Container security initiative, causing delays fibisaa cargo. Constant
US product standards that differ from internatiooras. Constant
100% container scanning. Constant

Double certification need caused by the EU’s Auttert Economi¢  Decreasing
Operator (AEO) program and the US Custom’s TradenBeship
against Terrorism (C-TPAT).

Restrictions of imports from third countries on greunds of Increasing
national security.

Lack of harmonization between federal, state andiaypal Constant
regulations.

Bioterrorism Act: extensive documentation and regison. Constant
Certification of agricultural products as organic. Constant
Dairy: Grade A dairy Pasteurized Milk Ordinance (BM Constant
Specific meat regulations. Decreasing

Source: Berden et al. (2009)

Table 3: Regulatory Heterogeneity Relevant for AgrFood Trade, US-EU

NTM Trend

Traceability and labeling of biotechnology food dadd and the lack of Increasing
uniform approval process of agricultural biotectugyl products.

EU product standards which differ from internationaes. Constant
EU labeling requirement laws. Increasing

Double certification need caused by the EU’'S AO&gpamme and the Decreasing
US C-TPAT.

Maximum limits on mycotoxins for a variety of fodd#s. Constant
Organic food labeling. Constant
Microbial treatments for meat products (poultry). /an
Obstacles in the trade of vitamins and health forediucts. Constant
Growth promoting hormones in beef. Constant
Packaging regulations. Constant

Source: Berden et al. (2009)

Sunesen et al. (2009) analyze the trade relatipnisbiween Japan and the EU by
using a similar methodical approach. They take pghespective of businesses that
supply the Japanese market and thus only condiéeregulatory obstacles that EU
companies face when exporting to Japan. Based onsu#fey answers, the
heterogeneity index constructed shows a divergkawe of 60.0 for EU exporters of
food and beverage. In other sectors the divergelesel ranges from 44.0
(pharmaceuticals) to 67.0 (medical). According e survey results, 80% of the
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participating companies consider Japan as beinge mormuch more difficult to
access than other markets. The most importantsssaised by European exporters
relate to the use of additives in processed fo@dker main NTMs to the Japanese
market are related to standards and conformitysassent requirements which are
typically laid down for sanitary requirements, nrakm residue levels for veterinary
drugs, general food labeling requirements and trriabeling requirements. Table 4
lists the areas of regulatory heterogeneity for FApanese trade of processed food
products and indicates the potential decrease $h i€dhe respective barriers were
lifted.

Table 4: Regulatory Heterogeneity for Trade of Proessed Foods, EU- Japan

NTM Cost-reduction

potential

Absence of a common list of permitted food addiiead high

compositional standards.

EU organic products do not have complete acce3aganese middle

market/logo.

Strict sanitary requirements and safety standangese costs of high

compliance where standards are incompatible ortreorsparent.

Packaging and labeling requirements impose additioosts. middle

High conformity costs as Japanese authorities daceept middle

evaluations made by the EU or international bodies.

Rigorous border inspection and quarantine reguiatcause middle

delays at the port of entry.

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

The companies specify the higher costs of adogitieguction to Japanese standards,
of labeling and packing requirements, and highestaelated to conformity
assessment to be between 20 and 40%. Realizingas$iereduction potential of
reducing policy heterogeneity would boost Europeaitessed food exports to Japan
by 4.8 billion Euros.

Divergence of import regulations for different exjpmy countries

In a study on specific regulatory measures in tleatnsector Schlueter and Wieck
(2009) analyze detailed regulation-specific date&&@®% measures. They identify such
types of NTMs for ten major meat importers and etgre’® More specifically, the
study differentiates between regulatory measureshwhre equally applicable to

1 Countries which have the highest average aggregagat 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, Polda\.
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imports from all origins and thus are uniform asr@dl exporters, and regulatory
measures which are targeted towards specific @rgodountries, i.e. which are
bilateral and can differ across exporting countrieBese two broad categories of
measures are further differentiated by tradingn@arand year for each line of meat
product, resulting in a unique data set of reguwatoeasures which are applied for
agri-food safety purposes in the meat sector.

In total, 4203 regulatory measures are found tonggsed on meat trade over the
time 1996-2007 and countries considered. These uressare arranged into Six
classes which describe different agri-food safetyppses: (1) Disease prevention
measures; (2) Requirements for microbiologicaliigstor zoonoses; (3) Tolerance
limits for residues and contaminants; (4) Produrctjorocess requirements; (5)
Conformity assessment and information requiremeats] (6) Requirements for
handling of meat after slaughtering. With around@®@2neasures, the number of
uniform measures across all exporters is four tirasshigh as the numbers of
measures that are specifically in place in bildteade (see Table 5). Considering
uniform regulatory measures, the EU and the USyaftid most measures on meat
imports, followed by China and Korea that apply imless (see Table 6).

Table 5: Number of Uniform and Bilateral Measures @r 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

Note: diese = disease prevention measures, mieggrements for microbiological testing, tole =et@nce limits
for residues, proc = production process requiremanf = conformity assessment, hand = handlingexdt after
slaughtering.

Source: Schlueter and Wieck (2009)

Table 6: 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 for W& it is noticeable that most of
the measures are applied in the area of toleramies.| Opposite 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, micgeir@ments for microbiological testing, tole = t@lece limits
for residues, proc = production process requiremeamnf = conformity assessment, hand = handlingext after
slaughtering.

Source: Schlueter and Wieck (2009)

Considering bilateral/country specific regulatoryeasures, China and the EU,
followed by the US by a wide margin, have by fapiemented the most measures
across the sample of analysis (see Table 7). Asepted, China and the US mainly
require disease and pest prevention measures partgxg meat to their markets. In

contrast, most measures of the EU are requirenfentgroduction processing and

conformity assessment.

Table 7: Number of Bilateral Measures Implemented i 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, micgeir@ments for microbiological testing, tole = t@lece limits
for residues, proc = production process requiremeamnf = conformity assessment, hand = handlingext after
slaughtering.

Source: Schlueter and Wieck (2009)

Table 8 presents the number of bilateral SPS messaf importing countries
imposed on different exporting countries. As shownoth bilateral and country
specific uniform regulatory measures can resultthe heterogeneity of import
conditions that exporters face in their export\anés. It is clearly illustrated that
most of the US measures are targeted towards thelltddeas the bilateral measures
implemented by China target US imports and EU intgpalmost to the same extent.

Table 8: Number of Bilateral SPS Measures
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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
Importer BRA 2 10 13 4
CAN 4 n.p. 8 63 2 1 20 3
CHN 23 7 6
EU5 97 30 99 np. 20 17 21 20
HKG 15 3 n.p.
NZL 1 20 9
POL 2 1 2 10

Source: Schlueter and Wieck (2009)

3.3. Comparing Requirements to Ascertain Regulatory Heteogeneity

For constructing an index of regulatory heteroggmeihe import requirements
relevant in trade between pairs of exporting angarting countries are compared.
The regulatory elements identified in chapter 2vhich contain the basic input into
the heterogeneity index, are broad and the congarieeds to be on a more
disaggregate level with regard to details/mechasisimthe regulatory elements as
well as with regard to products or groups of prasud@ased on the regulatory
elements, domestic and foreign requirements wodé&hlly be compared, but as
already mentioned elsewhere, the comparison inctiraparative analysis across
countries, products and measures under WP5 foausasport requirements. Taking
the EU exporters’ perspective, the EU import regmients, which are considered to
approximate the requirements applicable in EU mendiates, and the import
requirements of its trade partners are compared. HU is generally taken as one
entity in the NTM-impact project so member states @ot examined individually.
This considerably reduces the demand for informatiecessary and also simplifies
the analysis. Since the large majority of impoguieements for products to enter the
markets of the EU member states is set at the k&l nd is in fact harmonized
across member statésthis simplification seems to be reasonable. 8aily with
regard to the data collection under WP4, lookinghatimport requirements of third
countries for EU products in general and not fadoicts from individual EU member
states however seems to be more critical.

1 EU requirements are formulated either in reguietior directives. While EU regulations directly
apply as law in all member states, EU directivestanding on the member states as to the objectives
to be achieved within a certain time limit, and nemstates must adapt their national laws to nieet t
stated objectives. That is, for EU directives thenther states have the flexibility to choose on the
policy measures they use for attaining the godlatsine EU level.
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Comparing regulations is a difficult and tediousktahat involves some kind of

measurement of requirements. Rau (2009) elabomteshe commonly applied

methods of measuring standards and regulationsoatiithes associated challenges.
The following paragraphs summarize them in relationthe index of regulatory

heterogeneity in the NTM-impact project. For couasting the index, main challenges
have been identified:

« Relevant versus irrelevant/binding versus non-lmggdi

« Matching of product categories and measures,

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

Requirements demanded by governments are formulatédcuments of regulations

that differ in information contents and can contaiore than one requirement. Listing
requirements is tedious because there are usuadlyyndifferent requirements

applying for products/groups of products that fitoi the framework developed in

chapter 2. In particular, some more general hotadorequirements apply to all

products, and they should also be considered wbekirlg at requirements at the
product level. Documents of regulations compridepaksible requirements and do
not indicate which ones are economically importamtl binding. Binding and non-

binding requirements are found in the same documamd with regard to both

binding and non-binding requirements no informatatout their actual enforcement
is provided. Given the large number of requiremeittseems useful and in fact
necessary to focus on those requirements thatcémally relevant and matter. In the
NTM-impact project, the requirements included i ttomparison and subsequent
index calculation will be selected according to durats/or group of products (see
Chapter 4.4)

For the comparison, the harmonized coding systermpraducts/or group of products
in international trade (HS codes) is taken. Whikssifying exported and/imported
products the HS classification may not be sufficilem comparing product-specific
requirements that are usually defined accordingettior definitions of products. The
linkage to the HS code classification of trade dat@y not be obvious such that
efforts to match product categories and requiremetaty be necessary.

Regulations describe requirements of product featuprocesses and procedures
(compare Figure 1), sometimes in a rather vagueneraand other times in detailed
technical specifications. Some requirements tlwatekample, specify the contents of
ingredients and maximum residue levels are useaiyessed in numerical terms and
comparing them across countries is thus relatisthgightforward. They can be
ranked on an objective scale and the judgment athmit stringency is clear-cut.
However, a lot of requirements are not measurahler objective scale such that
ranking them becomes difficult. Note that, the rgfency of a measure is not
necessary equivalent to its effect. For constrgcthre index, it has been agreed to
first and foremost concentrate on numerical eleméithile practical, this focus does
not leave out the possibility to define other iradars that provide measurable
information about the requirements prescribed it fermat. In addition to the
numerical elements versus the text format, incideraf one country regulating and
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other countries not regulating pose a particulatienge when comparing regulations.
In particular the question arises about what “rgulation” actually means and how
such incidences of “no regulation” can be best tified in the comparison across
countries. Incidences of “no regulation” are acdednfor in the index (see chapter
4.3) and in the data collection under WP4 thisamptould need to be provided.

As already mentioned above, the comparison willessarily take place on a
disaggregated level in order to appropriately idendifference in requirements.
Previous attempts to compare standards and regnugashows that “the devil is in the
detail” and a comparison at a less detailed levescthot seem to bring differences to
light. Providing information of requirements at tthetailed level however leads to the
issues of aggregation at various levels. Given #mt weighting for any index is
prone to open a debate, especially where expantaypsignificantly differ, we follow
the approach by the OECD in their Product MarketoRe Index. Wolfl (2009)
provides details on the aggregation issues withrcegp the index by the OECD and
the approach is explained for the heterogeneityexnduggested in chapter 4.
However, the argumentation shall be briefly laidvdohere: Where possible equal
weights are used for transparency and so as tbensensitive to the data changes.
Though this might not fully reflect the biologicaconomic or legal importance of
neither specific requirements at the detailed l€eay. pesticide A and pesticide B)
nor types of requirements at the more aggregatel lés.g. levels for pesticide
residues and process requirement of irradiatianjjoes allow the differences in
requirements to be reflected in a practical wayotligh the aggregation similarities
when moving beyond the lowest data level with digetéine heterogeneity index aims
to convert the measures looked at into a similaatyd as elaborated in chapter 4, can
be combined in a number of different ways dependimghe focus of the analysis.
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4. Index of Regulatory Heterogeneity

This chapter introduces a measure of differencesdqoirements relevant in agri-food
trade in terms of a NTM heterogeneity index. Thppraach is taken primarily
because the impact of NTMs might be consideredsexand stage phenomenon- it is
dependent on the heterogeneity of NTMs and othetofe such as domestic and
international market structures, exchange ratedretbis first case it is best to at least
have a basic measure of the disparity before lapétirits impact which will be part of
the second part of WP5 in the NTM-impact projeat.thhe following the index is
referred to as the Heterogeneity Index of Tradd{HI

The HIT will measure the differences of NTM requients across partners relative to
the levels instituted in the EU, though there israttonale why another base can not
be used. It will be necessary to combine elementarmous types of data - numerical,
ordered and binary in a transparent manner. Mangh@fproblems associated with
data of this kind are the sparseness associatdédtiagt data matrix once the legal
framework has been considered. There are implis#istions about the breadth of
grouping similar elements especially when therétle numerical information about
the measure. In this light, the index will natwalhave to include a number of
asymmetric binary variables (where having the mhvmeasure is seen as more
informative than not), ordinal measures where meastelative to a base case are
important and the standard interval scaling assetiavith for example Maximum
Levels.

As with any index, the underlying requirement is tike disparate data and to
combine them into a single measure. This apprdaagsence, requires two forms of
data, the raw information and the underlying waigilgorithms. The raw data will
depend upon availability and applicability. Thees#ion of the data is governed by
‘expertly informed expediency’ i.e. expertly guidddta selection, with the caveat
that the index might be sensitive to that datacsiele. After all an index is ‘the sum
of its parts’ (or perhaps the product of its pamtsertain cases). In general though we
may consider the index as:

L= wef(ij)
k=1

where the weight on a specific element is denaiednd termi(ij) denotes the value
of the element (perhaps transformed).

This chapter will take the following structure:

* An examination of the existing approaches to gdimgyaneasures and indices
with particular emphasis on trade where possible.

¢ A consideration of these approaches with a viewotwstructing a NTM index.
e Construction rules and approach.

¢ The initial quantitative index.

-36 -



NTM-IMPACT Working Paper @03 Rau, Shutes, Schlueter, Poto and van der
Meulen

* Presentation of the index for a number of sectod @ graphical analysis that
demonstrates areas where there is most discrefmetexeen partners relative to
the base.

4.1. Literature of Applications of Heterogeneity Indices

This section will look at two main strands of thterature- the types of indices
available to use along with the statistical backg for each and an empirical
consideration of these in trade policy and moreelyidin social sciences. The
underlying problem is to take a disparate set td dad to reduce their dimensionality
to a single measure. This measure must be apicdldll levels of aggregation as it
is feasible that the user will wish to analysishbmticro and macro level trade flows.

Previous simple approaches are discussed in Ddaesaf Stern (1997). These
include frequency type models in which the numided®Ms in a specific database is
considered. They do not seek to explicitly discaberimpact of the NTM just as the
measure to be considered here, rather this approaehsures the number of
regulations in place, irrespective of their impoda. Price based measures
themselves are not without issues. The price todsel is not always clear cut and
simplifications will be based on assumptions thaynbe less than valid. When
considering the use of gravity based models, th@gtput that the use of a simple
measure of NTMs places a substantial burden onvémmble within the model
leading to an upward bias in the estimated impaictise NTMs.

Another approach to dealing with the heterogeneftyhe various measures is to
consider the Ad Valorem Equivalents (AVES). Thiessence turns the NTM into an
equivalent tariff. This approach is standard witimach of the literature with a prime
example being Kee et al. (2008). This paper buwldgshe literature to consider what
the generalized tariff level would be equivalentite current level of protection in the
country’s trading partners to keep export levets same. As they point out, this will
lead to redistributive effects implicitly that mighbe considered as part of the
deadweight loss triangle associated with restrittade though the redistribution of
incomes should be based on the firms importing ith® country rather than a
domestic effect. These elements would be best pin a general equilibrium type
model with the partial equilibrium second order aapbeing a rather imperfect proxy
for these impacts. Despite this, the AVEs are usezbtimate a Trade Restrictiveness
Index (TRI), which is based on the sum of the irdiral Harberger’s Triangles in the
case of the TRI following Anderson and Neary (1984)l the overall level of the
country’s protection in other cases. The underly@agmations were based on the HS-
6 categories with a total of 4575 cases. The olvsitalation is that the countries with
the most restrictive regimes also face the highasiers to trade themselves.

Other global indices cover the level of competitiess explicitly such as the Global
Competitiveness Index (GCI) (Schwab and Sala-i-Ma2009). This is somewhat
different from many other indices as the weightorgthe sub-indices change as the
economies develop. As with other indices, surveg dapplements the economic data
used. In the GCI’s case the responses take a vhhetween 1 (worst) and 7 (best). It
covers 133 countries and has a total number oforemts of 12614. Outliers are
assessed using standard statistical techniques anoving average is calculated to
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derive the final sector indices. This allows folate stability of the index but to
allow larger sample sizes to carry more weight ttiensmaller samples. The index is
presented in a number of manners. Both the ranklandcore out of 7 are included
with the previous outcomes in a number of levelsdiffaggregation. These are
supplemented by a spider/ diamond plot for the ifipecountry allowing the
significant elements to be observed. Golub (20@B)swlers measures of restricting
inward investment. This has a number of naturadlpes to the work to be carried out
here. The study utilizes a simple summation reptesg whether or not certain
characteristics are present. The index is caladilatean industrial level and then
aggregated using trade weights. Though not a bim&gsure like a number of studies
the thresholds are taken from Hardin and Holme87{1@re arbitrary. Indeed Hardin
and Holmes’ paper performs some sensitivity analgsi their measure with respect
to their weights (and implicitly the thresholds)dafinds that their measure is very
sensitive to the choices made in absolute ternasigtin 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 measurdsadé or investment based
divergence. Noticeably their measure was an ordicale (from 0: no divergence in
regulation or NTM measure, to 100: extremely highels of regulation). For food
and beverages they highlight the different appreadt the two partners: the EU uses
traceability to ensure food standards throughow process whereas the US
emphasizes the final product’s testing. Many of réguirements for food and drinks
are across the board with further complications egatied by the state level
requirements in the US (though it might be wortimstdering these as a NTM for
even the US producers). Most of the sectoral fadtoey consider are those based on
Dairy and Meat. They emphasize the relativatly hocapproach to especially meat
products such as bans in addition to the obviougscmvolved in acquiring the
approval of US agencies for EU based productionilitas. Further SPS
specifications of the EU are noted to be highen tie US and high maximum levels
of mycotoxins are both seen as an important pdidivergence between the EU and
US. Indeed the EU’s higher SPS requirements ane ae¢he most important factor
for US to EU trade whereas for trade from the EUWU® government support to
farmers is seen as the most important factor. Ak thie individual states’ powers in
the US over food testing, national authorities hpoeer over consumer health and
protectiort?. This will lead to difficulties in harmonizationf adhese issues. These
issues by their nature suggest to Berden et dlthloge NTMs are likely to continue
to be a burden on the sector though if harmonimatimuld be achieved the potential
gains are significant.

In a similar vein, Vigani et al. (2009) examine tingpact of GMO regulations on
trade flows. The GMO aspect of their gravity models represented by an index
based upon a normalized score from six categofies.data was acquired from 60
countries and either the overall index or the sements were used in a gravity

12 Articles 152 of the European Treaties ‘Public Heatuggest that EU action will complement that of
the nation states and 153 ‘Consumer Protectiorpradect the health, safety... of consumers’.
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model based on trade at an HS-2 digit level. Thaexn labeling, approval and
traceability were all seen to be statistically gfigant and negatively signed as one
would expect a priori with the scale that was useitie study.

The Logistics Performance Index, henceforth LPIrv{#& et al., 2010) deals with
many problems that are faced in with measuring NTWse LPI is based on a
ranking-based response from a survey with appraeipe@000 assessments from
1000 respondents. Principal Components AnalysisAJPi@ conjunction with the
Kaiser criterion. The responses for six core inditaare standardized using the mean
and standard deviation approach before the PCAstact applied. The weights
derived from the relevant principal component aseduto construct the LPI index.
This component in the 2009 study accounted for @pprately 88% of the variation
in the data and it is further noticeable that thedings for each of the core elements
are approximately the same. This can be seen uré-§)

Figure 3: Loading for the LPI

Core Elements of LPI Loadings

02 03 04 05

00 01

Customs Infrast. Int. Ship LogQual Tracking Timeliness

Source: Arvis et al. (2010)

Unlike a number of other indices, confidence indds\are explicitly calculated for the
LPI. The average interval is about 7.5% of the agerscore. This will have a
significant impact on the ranking of a specific oty ceteris paribus as it translates
to about 10 places in the ranking. This demonstrite sensitivity of the measure and
the sensitivity required in interpreting the degtivie statistics, especially in the case
of countries with a limited number of respondents.

Wolfl et al. (2009) consider the Product Reformdrgdwhich includes an element of
non-tariff measures with tariffs being 17% of thmarriers to trade and investment’
part of the overall index, thus the non-tariff typeasures make up the remaining
portion. The data is gathered using a multiple ohauestionnaire (available from

OECD, 2007) and other OECD or equivalent sourcashkf the industries is scored
on an ordinal scale of between 0 and 6 weightedcamibined to give the overall

index.

Kox and Lejour (2005) consider a simple heteroggnedex for services based on
pair-wise comparisons. This is a purely binary ¢atlor based measure with 0 being
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indicative of identical regulations. The exact cédtion is based on Kox et al. (2005).
This approach is not very different to the approacmsidered here with one

exception- they consider only qualitative data tgto the binary coding of the

regulations. Other approaches are capable of dealith mixed data types and thus
include quantitative data as well as qualitativeodgh Kox and Lejour (2005) and
Nordas and Kox (2008) warn about the impact of exttbje judgment in the decision

making processes in the index creation; it muststa¢éed that except in the most
extreme cases the classification of ‘identical’ lwiecessitate a value judgment to
ensure that it is the spirit of the regulation tisatlentical not the wording.

4.2. Statistical Aspects

As is inevitable in any statistical constructiorertn are a number of different
approaches to the calculation. These are discussadnumber of sources with a
relatively complete summary in Nando et al. (200&%h an updated approach in
OECD (2008). These handbooks suggest an overafiefreork for any analysis to
create a composite index. The approach, thoughdso@eds some modification to be
applied to the potentially sparse data set that NTémd to generate as regulations in
one area are not necessarily mirrored in the qihdaner. This sparseness implies that
many of the multivariate techniques, which wouldused in a standard problem, are
at best of limited application and at worst notaide. Further to the sparseness of the
data set, it is probable that the number of regqnatis larger than the number of
partners. This also requires either a manual setectf the variables or a statistical
approach that can accommodate such data.

Equal Weighting

There are a number of approaches to generatingvéights for the index. The
simplest approach is that @&gual weighting With this method each element is
considered as important as any other in the calonlaof the next level of
aggregation. Clearly this can be considered as sienplistic and naive missing as it
does the relative actual importance of some oketaments of the index. It does have
the advantage of being applicable when there aneasons to move away from this
approach. This equal weighting approach will allamy changes in policy to be
reflected transparently by the index. One can &rrtinalyze the index construction by
applying a Monte Carlo type simulation to the wesgbf the index to consider the
sensitivity of this assumption.

This is the approach taken in the Product MarkdbiRe Index, henceforth PMR
(Wolfl et al., 2009). This index was previously @ahted using constant weights
derived from Principal Components Analysis (PCApwéver due to issues of the
changing environment weights derived from PCA #pproach was no longer seen as
the most applicable process. At each level of tuex equal weights are applied to
the constituents, irrespective of the number ofstituents that these have. The
overall impact of the change from PCA to a simglaa weighting was slight for the
PMR index (between 0 and 0.4 index points). Thée wof equal weighting for
stability is an important factor in the decisionuse a simple weighting for the HIT.
Though it may not fully reflect the actual imporntanin some cases the benefits are
great and without specific rationale to move awayf these weightings it is unwise
to do so.
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Principal Component Analysis

With a more complete, purely quantitative data ises possible to use Principal

Component Analysis possibly in conjunction with goform of data imputation to

complete the data set. In essence this approadts [t explain as much of the
underlying variance of the data by using linear borations of the data. The

technigue involves the creation of new variableshea which are uncorrelated with
each othéf. The data is often standardized so that in effieetcovariance matrix

becomes the correlation matrix. This section wall delve into the technical details of
PCA or associated techniques, interested readerguadied to one of the many texts
on the subject such as Everitt (2005).

Each PCA contributes some explanatory power tootexall variance of the data.

The number of principal components to be includethe composite index is part of
the construction decision. There is no one singes&r to this question. The most
common approach is to use the associated eigersvafueach component following
the Kaiser-Guttman rule (1960 and 1954). It shooéd noted however that this
criterion is not always supported as a valid teghei(Yeomans and Golder, 1982).
Other techniques for selecting the number of comeptsrsuch as Scree plots or
comprehensibility are somewhat subjective. PCA detwd be most effective when

there is some correlation within the variables #mefe are substantial differences
across the individual cases. This is an inevitabl®llary of the objectives of PCA-

explaining the highest amount of variance of therall data will not tend to load the
elements with the lowest individual variance paiacly highly.

PCA and other multivariate techniques are of lichitsse when the number of cross-
sectional units relative to the number of obseoreti per unit is small as the
properties of the components are not clearly ddfifiéis is most likely to be the case
for NTMs where the number of potential measuredikisly to be a 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 dagise measure is used to group the
units into coherent groups. Clusters can be sgasib the distance measure used
however, for NTMs the choice is somewhat limitetheTGower distance (see for

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

gualitative data and account for sparsely populdtdd set, which is a major issue in
the NTM data sets. Other distances for quantitadiata include Euclidean distances
and Manhattan based on the sum of squared dewsa#ind the absolute deviation

respectively.

13 A further form of this type of analysis based antuncorrelated but on independent factors has been
developed by Hyvarinen et al. (2001). This actuhfig much to commend itself to this type of dath an
process as non-normality is better dealt with ldefpendent Component Analysis.
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4.3. Approach Suggested for NTM index

Given the rather sparse and mixed nature of thiada data at present, the options
available for the construction of the index arerénitbly limited. Despite the obvious

desire to use only quantitative data, it is notsiiel@ to construct a data set that is
purely quantitative and covering a sufficientlygarnumber of NTM to ensure that

the index has any meaning. Likewise at present#te set available is rather limited
in terms of the number of countries available. Thists the statistical techniques

available to u¥.

This then suggests that a very simple measure ftdreinces is perhaps the best
avenue of investigation; and given the aim is alexof heterogeneity i.e. a measure
of difference, the Gower measure (Gower, 1971) apgpéo be the most suitable
candidate for the metric especially when using Roslalaxonomy (see Podani,
1999) to allow for the use of ordinal values. Wa taink of the data for the index as
falling in to one of three categories, binary, oedeand quantitative as shown in
Table 9. If a partner has similar NTMs to the Ekkrt their similarity will be high,
near 1 and their dissimilarity will be near 0.

Table 9: 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)

The index approach suggested here further satigfeeproperties suggested by Kox
and Lejour (2005) and Nordas and Kox (2008):

* increasing with differences in regulation

allowing aggregation and disaggregation acrosssiveegulations and issues
specificity to trading pairs

independence of judgment about levels and typesguflation

With any diverse set of characteristics or elemeibtis necessary to bring the data
into a common measure for comparison, just as letiwa coefficients can be
compared. In order to do this, the Gower measumicitky normalizes the data
allowing a mathematical aggregation across hetemges elements. The output from
the index calculations are (dis)similarities rattigan unit, such as parts per million,
based. Thus they have no specific unit so allowimgparison.

The similarity measure is defined comparing chamstici for two partnersj, andk:

* There may be opportunities to use a robust PCAcsub as suggested by Hubert etal (2005; 2009)
though the criticisms of PCA style approaches afpiply.
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"
2 i—1 WijkSigh
_ =1 "1JR"1)
R v
i=1 Wijk
wherew = 0 if either of the characteristics are unknowd ars a similarity measure.

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

For quantitative data the measure is based on étecm

| 255 — @i |

 max(z;) — min(z;)

Sijk = 1

These measures may then be aggregated across &efife@a may also be weighted
(the default approach is equal weighting).

It is clear that in the quantitative data at eitkads of the available data set- the
maximum and minimum of the data the measure oflarity, sj, will take the value
of 0.

For binary data, the presence of similar requirdmen the agreement between two
partners is given the value 1, otherwise 0. Gowiggssts a measure that assesses the
possibility of the comparisons. This is used tocat for the sparse nature of the
data. It also allows the asymmetric analysis of thieary variables where a
regulation’s presence is seen as more signifidaan its absence. Further for binary
variableswi=sy=1 if x;=xix=1 elsew;x=sj=0; for nominal variablesvy =1 is both
characteristics are know with tisg reflecting the similarity of the variable. It i®nh
possible to use techniques such as multiple odesimgputation for missing values
(see Schafer, (1999) for details on the technigaes) does not seem plausible that
one regulation can give us much information abawt ather. This means that the
missing data is dealt with using a binary or ortlinpproach depending on the
element under consideration.

The standard Gower measure does not allow for akrdiata, though it has been used
for such. Thus Podani (1999) suggests that thedatdn Gower measure for
guantitative data is modified to use the rank nathan the exact value of the ordinal
data. This is a similar approach to Spearman’s Raorkelation coefficient, where the
ranking of the observation is important rather thawalue.

Podani’s measure is given below.

B | rig —rae | (T3 —1)/2 — (Ti, — 1)/2
max(ri) — min(r@-) — (Ti,max — 1)/2 — (Ti,min — 1)/2

Sijk = 1

T is the number of objects that have either the mari or minimum rank and
max(i) and ming;) are the maximum and minimum ranks respectivehe Similarity
between two partners is based on the number oegplac the ranking that the two
partners are apart. The first formulation aboveistgjfor the possibility of ties and is
best used for solely ordinal data. The numeratpresents the amount of movement
required to change rank to equate the two valuesther words how many ranks
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would one country need to change to be the samieagU in the NTM being
considered. Where further analysis might be requirés possible to use a simplified
version that considers the relative rankings.

| 7ij — ik |
max(r;) — min(r;)

Sijk = 1 —

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

This allows for the ordinal variables to be consediealthough as with most analyses
of this type of data the exact distribution of timederlying variable and potentially
anchoring issues are ignofédUsing an ordinal approach for missing valuesegetin
the assertion that a missing value implies thatphener involved haso specific
desireto regulate a specific product. In other wordgjrtinegulation has no measure
and is therefore least stringent. This then putsrdgulation at the highest ranking in
the data. Though not using all the information E&@e in the calculation of the
similarities across partners it does use as muidrnmation as is possible to use. It
further removes the arbitrary allocation of a valurethe case of quantitative data) to
missing values where maxima and minima are critical

There are two weighting schemes considered. Thesshawn below in Figure 4 and
are most important when consideriaggregationschemes. In the case where there is
no aggregation then an equal weighting is useds @pproach parallels that of the
PMR. It is, of course, possible to change this apphn, allowing specific constituents
to be weighted in a specific way. These weightsld/twe an area of great controversy
and in the analyses presented a simple set of vgeagk used at the lowest possible
level.

The first approach to aggregation weighting considiee highest level of aggregation
as a sum of the lowest level constituents and gquelights these equally in light of
that. Using the example of Figure 6, there arecsimstituents in the index at the
lowest level, each of these is given a weight 6fiti/the total index which would be
equivalent of weighting Sub-Index (a) with a weig@Ht4/6 and its four constituents
each with 1/4 (the sub-index weight is proportientd the number of constituents
within it relative to the number of constituentstatal). The weighting of Sub-Index
(b) is 1/3 with each of the two elements weightetbaThe impact of this is that each
of the elements of each of the sub-indices are hieihthe same.

The second approach weights the sub-indices equally gives the indicators
different weights. The second approach treatsubeargdices as equally important and

' The problem of sign is surmountable using a 2 ptepess when there is a clear 'most' or 'legstt i
partner. In this case if two partners are equalbgithilar and one is know to be strictly tighter (o
looser), say B than A, then a second comparisoritB @ can be made. If B is very similar to C then C
is stricter than A and will therefore take the sa@rA. If B and C are dissimilar then C and A widke
opposite signs from B. Note that this will not wafkthere are some regulations where the strictpéss
the regulation is not clear. This is foreseen tothe case in many situations. Thus attributing a
direction is still an area for further research.
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weights each of these accordingly with ¥2. This dugstake into account the number
of constituents of the sub-indices at all. Thetfiss equivalent to calculating the

overall index using all the constituent parts disedhe second is equivalent to using
the constituents to calculate the sub-indices dmsh tusing these to calculate the
overall index. The second is similar to the appho@a&en in the PMR (Wolfl, 2009).

Figure 4: Different Weighting Systems.

Proportionate weights
Each instrument
weighted equally

Equal weights
Each sub-index
weighted equally

Index Index
w=0.66 w=0.5
Sub- Sub- Sub- Sub-
Index (a) Index (b} Index (&) Index (b}
Y \ ‘| /o \ |
) |\ / ‘
=025 / |\ 05 §=0.25 | | s=05
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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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Specific suggestion for food safety limits (MRL&] #eir testing — numerical elements

A simple technique is proposed to deal with theoter 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 basamnpling 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 simplestnf@pecifies 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 #mae 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 higl-pathogens such as carcinogens.

Most microbial pathogens are regulated by a moreile scheme that accommodates for
the ubiquitous presence of microbes and the linstatsumer risks of illness or death. A
number of regulations concerning the levels of miper of microbes specify a sample
size fi) 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 7: Food Safety Decision Criterion

At least n-¢ 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 effgetiML (EML) is given by the
following relationship:

EML = (EM LT Cm)
n

n

The relationship between the sample size and thebauof failures allowed on a sample
and the EML is given in the Figure 8. Cleanlycannot be smaller thanhence the flat
area in the diagram. This gives the effective MLthe item 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 8 where the Maximis set to 10 and the
minimum to 5. The impact of the minimum level isdieange the intercept level of the
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measure with measure then being solely determinedhé® Maximum level and the
number of failures allowed.

Figure 8: Relationship of Effective Maximum Levels Samples and Failure Rates

Failures

Sample

An alternative approach would be to take the miosoof the rangen, M This would
give the Midpoint ML as:

mo M—myc mfn-c)y_m M
2 n o 2 n 2 2

This is a little more realistic in that the midpbof the critical values specified in the
regulation is used for the weighted average. Theathon the measure is illustrated in
Figure 9 where the parameters are set up as abo¥glre 8.

Figure 9: Relationship of Midpoint Maximum Levels, Sample and Failure Rates
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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 isvabor not. Indeed the only parameter
that can not take the value of O is that of thedamize,n. This would represent a non-
testing regime. If this were to be the case thenrthust logically be equivalent to having
no requirements as the product is never testethéorelevant microbe or contaminant.

Other sensitivities are presented below in FigWedd Figure 11. These are generated
using a sample submitted o) 10 and allowingd=) 5 of these to be in the ‘at danger’
zone.

A measure with the value 0 would suggest an extietight level of regulation for the
testing and level specification. For implementatibie difference of the measures is
important and so we need only be concerned withdifierences between the case and
the specific partner.

Figure 10: Sensitivity To Maximum Values
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Figure 11: Sensitivity to Lower Bounds

Behaviour of Measure With Respect to m

& 4 — MaxLevels
— Mid Points

Measure

4.4. Practical Application and Output of the Index

The regulatory heterogeneity index introduced Wwél applied to a set of products and
measures, for which information is collected anorext in the database under WP4.
OECD (2008) elaborates on the selection of NTMsagsessing their impact. In general,
the selection involves four dimensions: NTM measpreduct, exporting country and
importing country. In the NTM impact project, thelection is on measure and product as
the country combination is already determined by BU exporter perspective and the
partners in the importing third countries contribgtto the project.

In the following, the selection is described in @rdo point out which products and
measures will be included in the data collectiod database. This follows an illustration
of the application of the index and its resultsaasexample. For this first exemplary
application, the index is calculated for data aiediin a test run on pork and cheese
residue levels for contaminants and for microbgeras. The second uses pesticide data
from the US FAS database.

4.4.1. Product Selection

In the product selection for the analysis of théermgeneity 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:
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¢ 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 implicatiolmst cross reference with values at a
later stage to ensure that there are no “falsdugnans, 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 (thohgretmight 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 marK&tThe 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
products are naturally recorded as the exports tt@EU to third countries only (extra-
EU trade). The data for extra-EU trade reflectsetffiects 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

6 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 traxtel,

we therefore use the combination of selection iiasiteased on the trade data available.
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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 10 shows the list of chosen products accgrttinthe aforementioned selection
criteria, and those products that seem to be péatly relevant with regard to the criteria
of “potential_intraEU” are highlighted in the colas 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 {et8s0808) 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 dihg 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 12
shows the result of the comparison between intrasatde 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_intraEltHe 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 consideredoking 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) anetifckel in the product selection
(compare Table 1010), next to the test run produot&igure 12, the test run products
are marked in a different color. We suggest comsigethese products in the further
comparative analysis and data collection. Moreildegad instructions on the products of
course need to be provided in WP4 in order forghgners to contribute in the data
collection.
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Table 10: Overview of Relevant Products for the Coparative Analysis (WP5) and
Data Collection (WP4)

Z
o

©CoOo~NOoOOOr~WDNBR

A DDA DEDDDDDWWWWWWWWWWNDNNDNNNNNMNNNRPRPRRPEPRPEPERPRPRERR
NO OO WNPOOO~NOUOPWNRPOOONOOOOBMMWNMNPEPOOO~NOOOGMAWNDEO

Incumbents

Wine

Spirits And Liqueurs
Cheese And Curd
Pig Meat

Beel

Food Preparations
Bread And Cakes
Chocolate

Olive OiIl

Soft Drinks

Animal Food

Wheat And Meslin
Not Frozen Vegetabl:
Milk Powder

Malt Extract

Cigars

Water:

Apples And Pears
Coffee

Sugar Confectionery
Live Plants

Frozen Fish

Pasta

Cut Flowers

Other Fresh Vegetabl
Bulbs, Tubers
Barley

Meat Of Poultry
Sauce

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

Rising stars/dead dogs
Barley
Live Swine
Vegetable Products
Palm Oil
Maize or Corl
Sunflower Seeds
Oil Cakes
Cigars
Hop Cones
Synthetic Sugar
Bovine Meats
Carrots, Turnips
Other Oil Seed
Wheat And Meslin
Dates, Figs, Etc.
Brassicas
Pig Fa
Apricots, Cherries
Swedes, Mangolds
Glycerol
Other Fruit
Apples and Pears
Rape Or Colza Seeds
Offal Of Bovine
Potatoe
Fats Of Fish
Malt Extract
Prepared Vegetables
Live Plant:
Grapes
Soya-Bean Oil
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
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Potentials_tidi Countries
Spirits And Liqueur
Food Preparations
Wheat And Meslin
Milk Powder
Malt Extrac
Wine
Cigars
Cane And Beet Sugar
Animal Food
Chocolate
Pig Meat
Bread And Gake
Frozen Fis
Soft Drinks
Cheese And Curd
Malt
Beel
Meat Of Poultry
Seeds
Wheat Or Meslinuflo
Butter
Raw Tobacco
Olive Oill
Prepared Tomatoes
Whey
Not Frozen Vegetables
Vegetable Saps
Barley
Pasti
Live Plants
Offal Of Bovine
Extracts Qiffee, 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

Potentials_intraEU
Soya Bear
Bananas
Rape Or Colza Seeds
Oil Cake Veg Fat
Oil Cake Soybee
Bovine Meats
Milk & Cream
Sunflowed$S
Barley
Firewood
Potatoes
Palm Oil
Wheat & Meslir
Tomatoes, Fresh
Duck Meat
Live Plants
Cane Or Beet Sug
Maize Or Corn
Buttermilk Etc
Apples
Wheat & Meslin Flour
Rape Or Colza Oil
Starch Residues
liaAl
Rice
Other Fresh Veg
Fruit Juices
Citrus Fruit
Vegetable
Fruits & Nuts
Animal Feeparation
Binders/Foundry mould
Other Veg
Bread Etc
atans
Malt Extra
Whey
Cheese & Curd
Chocolate
Food Prepiana n.e.s.
Pig Meat
Other Vegetables
Waters
Rough Wood
Sawn Wood
Prepared Tomatoes
Pasta
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48 | Cocoa Powder Fermented Beverage Preparedabbeget Malt
49 | Cocoa Butter Roasted Cereals Not Concentratéd Mi | Wine
50 | Tomatoes Coffee Prepared Fruit Beer

Source: Eurostat data on agri-food products, inolygrocessed food, HS4 level
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Figure 12: Comparison Extra EU-Trade and Intra EU-Trade
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Source: Eurostat data on agri-food products, inolygrocessed food, HS4 level
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4.4.2. NTM Selection

The selection of the specific NTMs to be dealt withthe analysis is of utmost

importance. This section outlines the broad areanfeestigation rather than a set of
specific regulations. These specifics need to haildd in WP4. For the comparative

analysis of the heterogeneity index it is propased both horizontal regulations and
product specific regulations are considered. Nd&igt those NTMs that can be

associated with political issues between the EUthird countries, such as bans are
not considered in the selection and hence excluddéte comparative analyses.

Horizontal requirements

Horizontal requirements equally apply to all progucThey are not specifically
pointed out in the framework described in chaptése® Figure 1) but can be found
within each regulatory domain. In general, horizbméquirements can be considered
to be related to principles behind the respectagulatory system and the associated
food law. In the Market Access database (MADB), chhicollects EU agri-food
firms’ complaints about NTMs as trade barriers dgrabarrier database), 21
complaints out of the 110 total number of compkiate reported for horizontal
measures, irrespective of products (compare Sarlwttal., 2009). Amongst them,
horizontal measures for sanitary and phytosanit@sons are most prominent,
mainly disease prevention measures. For the déiecton in WP4 it is suggested to
consider horizontal measures, for which the gendif&érentiation between animal
and plant products seems to be useful. There isotheous division between
requirements of plant products on the one handpanducts of animal origin on the
other hand, though there might be areas of overlap.

Product specific requirements

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

hand information about NTMs are not foreseen ang tfhe selection of product-

specific requirements relies on other sources.eXport opinion is combined with the

consideration of the relevant NTM complaints analys Schlueter et al. (2009) and
the existing questionnaire-based studies where ik fare asked about the NTMs
they face in their exporting activities (compareter 3.2). Dehousse et al (2002)
identifies issues of labeling from the EU exportgrerspective in general. With

regard to specific agri-food products, the MADBeals that the large majority of EU

complaints are about SPS measures to prevent d&gpasts and their importation
(Schlueter et al., 2009). These are on the one hegudrements of the treatment of
end-products and on the other hand requiremertseatountry level, often related 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
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information available so far, there appears to Wwe tmain foci for the MATS:
horizontal market access issues (including labglemgd SPS measures relating to
conformity assessment procedures (European Conmunjsz009). 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 requestediata collection. The list presented
in Table 1111 is thus only indicative of the ardzat should be further considered in
WP4 with a more detailed specification being drawm in that work. A list of
requirements that needs to be agreed upon willsed in the data collection and is
the input for the construction of a relatively bdd#eterogeneity index with qualitative
and quantitative elements within it allowing a nentof different indices to be
developed and used within a policy context.

Table 11: 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

4.4.3. Application and Graphical Presentation of the Heteogeneity Index

This section gives two illustrations of the appiica of the index. The first gives a

bilateral comparison based on a number of indisatmsed on contaminants and
microbial levels and demonstrates the differenceshe weighting systems. The

second uses a single indicator from the US pestiddtabase to demonstrate the
presentation of the data in a multi-dimensionatesvork. It must be noted that this is

just a simple use of the index. It is possible ambine into an index many different

elements.

In the first case below, contaminants and microkeguirement indices are generated
for cheese and pork and combined to an overalld'feafety’ index for these two
aspects. The second example is based purely origestesidual levels associated
with Hog Meat (US classification). This is clearlyot an exhaustive list of
approaches. Using this approach and the diagraesemied in Figure 4, 5 and 6, one
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can easily contemplate different index scales. Bynlining sub-indices with
common elements, be they product or measured tegulaa number of combined
indices are possible. The differences become oriecof; is the measure be used to
consider a heterogeneity in food safety in pork amancluding microbial pork, pork
pesticides and acryl-amides sub-indices or mictdeieels across a range of products
and so including pork, cheese etc microbial sulcg®l This means that how one cuts
one’s food safety index depends upon the spectiotpof interest. Care must be
taken to be explicit in the weightings used in th@w indices; however this is
relatively straight forward and can be made coaestsiicross the index as a whole.

Results of Australian and EU Heterogeneity Index

Using the Gower index and data, which has so fanlmllected in the test run on

microbial residues and contaminant limits in the 4AV¥Fhe Heterogeneity Index

between Australian and EU legislation is constrdicEhe sample for the microbial

residues is 23 regulations with contaminants hatihgthus giving an overall sample

of 34 individual regulations for specific variabl€3f these due to amalgamation and
some coinciding of rules 11 cases exist for therobi@al regulations and 7 for the

contaminants.

Following the processes described in Section 48h ef the indicators of the indices
is given equal weight. Further we can amalgamateytbups to give an overall index,
based on the relative number of indicators. Ushig &pproach we can construct a
randomly weighted index centered on the overalexnavhich allows us to see if
individual sub-indices can potentially influence thmain index. Further we can allow
for equal weighting of the sub-indices explicitlyhich is in general, different from
the relative proportional weightintfs

Sub-Indices

The data was sparse for both the microbial and aroimant data sets, for the
microbial data set 4 out of 11 were numerical, thiecluded a non-numerical
element and were considered as ordered variablebirfary in the EU-Australia

case). For the contaminants only 2 out of 7 cowdcbnsidered as complete and
therefore fully numerical.

For the microbial measures the dissimilarity indeas 0.82° for the contaminants
this was 0.714. Combining the data sets gave amalbvedex of 0.78. This can be
interpreted as the EU and Australia regulationsmicrobiological aspects are quite
different with the contaminants being more similan the microbial regulations.

Sensitivity
Using the proportions of the microbial to contanminzariables in the overall index as

an approximation of the weightings a random werghtprocedure was performed
using the elemental sub-indices. The results of s$easitivity based on the

Y This follows work by Wolfl et al. (2009).

18 It should be noted that these numbers might Hated due to high requirements of Cheese and Pork
E.Coli measures in EU relative to Australia.
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proportionate weightings are given in Figure 13isTis a basic histogram which
demonstrates the impact of various weights on tlegadl index when the weights are
based on the proportions of indicators. The dadimes represent the +1 standard
deviation levels.
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Figure 13: Histogram Using Proportionate Weights

Weighted Index Histogram

10000
]

—— Equal Weights=0.7662
—— Proportionate Weights= 0.7751

8000
1

Frequency
6000

4000

2000
1

T T T T T 1
0.72 0.74 0.76 0.78 0.80 0.82

When the weights are assumed to be equal acrogesnd.e. that each sub-index is
given the same importance in the overall measwge thearly the mode of the index
distribution changes with the distribution consatdy less skewed as would be
expected. This is the approach favored in the PRtexX. The result is shown below
in Figure 14. As can be seen from the histograro) Bpproaches to the weighting
are close together. This would suggest that in $imgple case that the weighting
scheme does not have a significant impact on ttmme of the calculations.

The difference in these two figures representglifierent points of aggregation. The
proportionate weights treat each constituent elénrerexactly the same way with

exactly the same level of importance. This wouldeffect mean that a microbial

measure on specific food stuff would be given thens level of importance as a
labeling requirement on a carcass of pork. The leqaahts treat any sub-indices as
equally important. So one could imagine that theratial sub-indices are given the
same level of importance as the labeling requirdspeor the pork sub-index is as
important as that of apples. This weighting isgpective of the number of constituent
parts of each of the sub-indices.

Figure 14: Histogram Using the Equal Weighting Sysm
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Centrally Weighted Index Histogram
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Overall Index

Application to Pesticide Data - calculation of tbessimilarity index

Given the sparseness of the EU- Australian datyalization is difficult. Thus to
address this concern, a brief examination of USdd2esticide Data from the FAS
MRL database is present@dThis involved a data set of 9 countries and lié@8rent
pesticide residual levels. The indices are caledlagain forcing any variables with
missing values into ordinal variables. This accedntfor approximately half the
observations. A selection of the results is givezlolw from the dissimilarity
measures. The weighting system is irrelevant herth@re is no aggregation beyond
the single level. All constituents are weighted g®me; the weighting becomes
important if there is a combination of the measures

Considering a naive measure of dissimilarity, we campare exact replications of
the levels across a number of countries. In Tal#le dne represents complete
dissimilarity in the exact level of the pesticide, if the EU has a level of 0.01 and
Russia has 0.011 this is not a similar level. Qyetinis case is extreme however it
does demonstrate the necessity of a distance needsurable 12, we can see that the
EU and all other countries are dissimilar to eattteousing this set of data. The EU
and the US are furthest apart on this measure ElitbAustralia being closest. It is
however to realize that despite being closest Aliatrand the EU are still more
different than similar.

Extending the analysis to the USA, one can seethigatUS is more dissimilar to all

the countries but especially Russia and BrazileNbat this is with the caveat above.
In comparison to the Codex we can see that the KeaVand legislation is almost

identical.

Table 12: Count Dissimilarities

' This US data can be considered as a sub-grouprisf s the set of US regulations and those of the
EU coincide for some elements but the US and EuUlatg different pesticides. The FAS database will
not contain information about the pesticides that EU alone regulates but will contain information
about the regulated pesticides of the US irrespedti the EU position.
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EU us Codex
us 0.8056
Codex | 0.6944 0.9074
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 Chapter 4.3, a whiggiity matrix was calculated for
the same data set. The results are presented e T8blt is clear to see that the
overall levels of dissimilarity have fallen as wdule expected once the distances are
taken in to account. The rankings in each of theasuees are correlated with a
Spearman correlation coefficient of 0.71. Thera i®lationship between the Gower
and the count measures with & & around 62%. This relationship can be seen in
Figure 15. The EU has become more similar to therotountries as the distance (or
perhaps the lack of distance) between the partmeremes important. Thus we can
interpret the differences between the Gower andnCapproaches as demonstrating
the fact that differences in legislation are noeageme as a naive approach such as
counts would suggest. A clear example of this is HElJ-Australia and EU-US
pairings. Using the counts only 33% of the legislatis the same between EU and
Australia, with a dissimilarity of 66% whereas tBE-US pairing has a dissimilarity
of 81%. When the size of the deviations is taketo iaccount using the Gower
measure, the EU-US is closer together than the HbtrAlian pairing. In essence the
differences in the requirements are smaller betwheenEU and the US where they
exist than between the EU and Australia. A furthnteresting comparison can be
made between the US-Brazil and US-Russia pairiBggh of these are equally
different from the US, furthermore when the disemcare considered this is
preserved. In fact according to this data set thesRn and Brazilian legislation is
very similar to each other, though this is mostlykdue to the limited data set that
was used in this example.

Table 13: 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 15: Relationship Between Gower and Count Mesaures
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The Relationship Between Gower & Count Dissimilarities

Gowel

Count

Visualization Data with an lllustration with Pedtie Data

Given the greater breadth and depth of this dats tossible to examine in more
depth different visualization approaches. A numloér approaches might lend

themselves to this type of multivariate datasetsifple approach to the data is to
examine a boxplot. Clearly this gives limited infation about the specific groupings
of the data, though it does give a feel for theribistion of each of the variables
which in itself might be useful. An example is givén Figure 16. The y-axis

represents the maximum level of the relevant peéstia this case.

Figure 16: Simple Boxplot of Pesticide Data

-66 -



NTM-IMPACT Working Paper @03 Rau, Shutes, Schlueter, Poto and van der
Meulen

0.8 - factor{Pesticide}
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The radar, spider or star chart is common and alltwe data to be presented for a
number of elements across a relatively small nunddepbserved units. In this
situation, each ray represents a specific measiihetiae countries lines. A far more
interesting application would be the use of thearad plot indices or sub-indices on
each of the axes. This then gives the areas wherpartners are different from each
other, in essence where there is need of discussieeards reducing various NTMs or
where they are very similar and harmonization canrost easily implemented. In
this case there would be no EU measure plottederameasures are all relative to the
levels used by the EU. It can be seen from Figufe that the spider can be
informative when the values are scdfedhe alternative with no scaling can be
difficult to see as well as to interpret. In thées&ion of pesticides below we can see
that the Codex is consistently the highest leveéath of the pesticides, with New
Zealand matching this for all but one indicator,rdjostrobin. This is in fact
paralleled in most of the pesticides and is redldcin the near zero dissimilarity
measure of New Zealand.

20 In

Figure 17 the scaling is based on proportion ofimar level allowed. There are obviously many
others such as the level relative to the Codexher EU regulations. This however might lead to
problems if one or more of the levels are considlgrdifferent from that of the base.
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Figure 17: Simple Radar Chart of Selected Pesticide

Scaled Spider Chart For Selected Pesticides

Cyfluthrin

Azoxystrobin

Cyromazine
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—— — = — - - m o=

For slightly larger data sets (and especially thegk a large number of countries) it
is often easier to use parallel co-ordinate pldtsese involve a similar approach to
the radar chart except that it is ‘unwrapped’ s itong and thin with a number of
vertical axes. The pesticides are represented esethwith the individual countries
being represented by a line across the axes. Tamgbes are given in Figure 18 and
Figure 19, one with unscaled data the other sdal¢ile same way as Figure 17. It is
clear that for a reasonable size of data setalpbpddt can give greater intuition than
the radar plot due to the relative ease of intéipgethe extra dimensions. It further
has the advantage of being able to present dabtawidgter ranges, though as with the
radar plot scaling is often advantageous.

Figure 18: Unscaled Parallel Plot
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Yalue

Pesticide

Figure 19: Scaled Parallel Plot
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Again one is able to see clustering and similaitietween the various indicators
across partners with New Zealand again obviouslipviang the Codex for all
indicators except Pyraclostrobin where it has dni® lowest levels. The advantage
of the parallel plot approach is that more indicsitoan be placed on the graph
although the ordering of the axes is importantifberpretation and identification of
similar regulations.

Conclusion

There is no one best way of examine the type @& daherated in this type of study.

There are a number of different techniques that lmarused depending upon the
desired emphasis or requirements and the numbeowftries being considered.

Indeed an interactive approach to any of the aghem might be considered the best
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form of visualization technique where possible wile static version of each being
second best. This will allow manipulation of theeaxo ease the comparisons across
countries as required.

For policy use, it might be best to use a combimatif these plots on the sub-indices.
This was not possible with the current data setis Tlwould give a visual
representation of the differences between the pertwith respect to certain elements
or objectives. Clearly within a policy setting this more useful than explicit
indicators.
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5. Summary and Concluding Remarks

This report presents a systematic framework cdngisif regulatory elements that
prescribe requirements relevant in internationai-fagpd trade. There are horizontal
requirements, which equally apply to all agri-fomaducts or to the broader groups
of plant and animal products, and product-specdguirements, and both of them are
suggested to be looked at in the comparative aisalyshe first part of WP5.

For the comparative analysis, the concept of regdneterogeneity in the context of
international agri-food trade is introduced. Firtiet wish to export to foreign
markets have to satisfy the requirements of impgrtountries, and the concept of
regulatory heterogeneity looks at the relativeeddhces of requirements. Regulatory
heterogeneity between exporting and importing aoesiimeans trade costs, whereby
the mere fact that requirements differ between t@s causes these costs and
consequently affect trade. In WP5, requirementsveeit for agri-food trade are
looked at from the EU exporter’'s perspective. Tisathe requirements for firms to
supply the EU common market and the markets ofl tbauntries are compared in
order to identify differences that are expressedemms of an index of regulatory
heterogeneity. Using the data obtained in the cosmpa of requirements, the
heterogeneity index will translate the relevantuisgments given by binary, ordered
or quantitative pieces of information into a measaf similarities or dissimilarities.
As such, the purpose of the heterogeneity indextoisreveal differences in
requirements. These insights point towards thosasawhere import requirements are
dissimilar and respective trade opportunities cdagdimproved through negotiation
and agreements between trading partners. Furtherria result of the index can be
used for the quantitative analysis of the tradeaabpwhich is the topic in the second
part of WP5.

With regard to the comparison of requirements, fillowing issues have been
identified as particular challenging: 1) Relevaatsus irrelevant/binding versus non-
binding, 2) Matching of product categories and meas 3) Text versus numerical
elements and incidence of no regulation and 4) iRetaersus aggregate information.
These challenges are specifically addressed iméherogeneity index. The practical
application to a first example of data illustratebat results of the index can be
expected and how the analysis with the index woki like.

To define the scope of the comparative analysis tanchake it feasible, a set of

measures and products need to be picked as adaduis report give suggestions in
the product and measures selection. Next to frpplea (HS code: 080810), pig meat
(0203) and cheese (040690), which have already bleesen for the test run of the
data collection, the product selection identifies following products relevant for EU

agri-food trade: maize (HS 2309), barley (HS 1008pe or colza seeds (HS 1205),
live plant (HS 0602), potatoes (HS 0701), toma{e+s 0702), vegetables (0710) and
other fresh vegetables (HS 0709) as well as bowiaat (HS 0201). Measures have
only been indicated, and a further specificatiodatail is necessary particularly with

regard to the data collection foreseen in WP4. €monding guidelines with detailed
information and practical instructions should begared in WP4.
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7. Appendix

Table Al: List of importing partner countries

Partner country Project partner/affiliation
Russia IKAR

India RIS

China CCAP

Japan Otsuki
Australia U Sydney
New Zealand U Otago
United States Virginia Tech
Canada U Laval
Brazil USP
Argentina INTA/CARI

Table A2: Definitions

Analysis: assessment, description, explanation of sometlaged on careful consideration
or investigation (see also Hazard analysis anttafitontrol point (HACCP)).

Category: group or set of requirements/elements (v.) thatctassified together because of
common characteristics

[Animal and public health] Certificate/Certificatio n: official document signed and
stamped by an authorized veterinary officer of toenpetent authority of the exporting
country, that guarantees that hygiene and pubbhdttheequirements (v.) are met

Columns=Pillars: vertical arrangements of requirements (v.), clasifunder the same
category (v.)

Conformity assessmentprocedure established to ensure consistency of lammop during
all stages of the production process in order ¢difate acceptance of the final product

Control: check and verification by conducting a parallepexment or by comparing with
standards (i.e. temperature control)

Decision: is one of the three binding instruments providedsegondary EU legislation
(together with regulation and directive (v.)). Acggon is binding on the person or entity to
which it is addressed. Decisions may be addressktéimber States or individuals

Directive: legislative act of the European Union, which regsiMember States to achieve a
particular result without dictating the means ofiauing that result. It can be distinguished
from regulations which are self-executing and do megjuire any implementing measures.
Directives normally leave Member States with aaiaramount of discretionary power as to
the exact rules to be adopted. Directives can loptad by means of a variety of legislative
procedures depending on their subject matter
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Enforcement: activity undertaken in the context of the confosn@ssessment (v.), consisting
in giving effects to legal provisions

Food: any substance or product, whether processed, lpaieocessed or unprocessed,
intended to be, or reasonably expected to be iaddst humans

Food business operators (FBOsXhe natural or legal persons responsible for enguhat
the requirements of food law are met within thedfboisiness under their control

Horizontal requirements: requirements (v.) which apply across all food paigdu

Hazard analysis and critical control point (HACCP): preventative system designed to
ensure food safety by identifying all the criticadntrol points in a food process where
contamination can occur. A critical control poi@CP) is any step in a food process where
control can be applied to eliminate a food safetyand or reduce it to an acceptable level

Inspection: activity undertaken in the context of the confognassessment (v.), consisting in
a critical appraisal involving examination, measoeet, testing, gauging, and comparison of
materials or items. An inspection determines if itigterial or item is in proper quantity and
condition, and if it conforms to the applicablespecified requirements (v.)

Monitoring: activity undertaken in the context of the confogrdassessment (v.), consisting
in supervising the work in progress to ensure ithiaton course and on schedule in meeting
the legal provisions

Presentation: category of regulatory requirements (v.) relatedht® general obligation for
the FBOs (v.) to provide transparent and clearimédion about the products

Principles: fundamental values representing the common backgréar the legal provisions
and possibly used to govern their interpretation

Process:category of regulatory requirements related todhkgation for the FBOs (v.) to
guarantee the hygiene (v. HACCP) and traceabiifyqf a food product

Product: synonym of food (v.)

Public authority: public entity (but also private body exercising functions) that has
the legally delegated or invested capacity to parfa designated function

(EU) Regulation: legislative acbf the European Union immediately enforceable asitaall
Member States simultaneously

Regulatory regime: system of legal provisions and means to enforcanthasually
established by a governing body or authority tald&h a specific activity

Requirements (of a regulatory regime)=Regulatory @ments: provisions, restrictions,
rules and standards which can be grouped undesah® category (v.) and have to be
followed by FBOs (v.). The compliance of the FBOghwthe regulatory requirements is
checked by the public authorities competent infeloel sector.

Sampling: process used to check that a food (v.) is safetlaatct does not contain harmful
contaminants, or that it contains only permittedlithebs at acceptable levels, or that it
contains the right levels of key ingredients arsdlabel declarations are correct, or to know
the levels of nutrients present

Standards: anorm or group of norms established and ruled bgweining body

Traceability: ability to trace and follow a food, feed, food-puothg animal or substance
intended to be, or expected to be incorporated anfood or feed, through all stages of
production, processing and distribution
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Vertical requirements: requirements (v.) which apply to specific product
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