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Chapter 37

Market Accessand Market Acceptance
for Genetically Modified Products

Grant E. Isaac and Peter W.B. Phillips'

Introduction

Internationa trade is a vitd factor in the continued development and commer-
cidization of agriculturd biotechnology products because wide market exposure is
required to recoup subgtantid R&D expenditures. Recent market access difficulties,
especidly those faced by North American products in the EU, adversdy impact the
development and commercidization incentives. There has been little success in develop-
ing an international regulatory approach to govern the internationd trade of geneticaly
modified agri-food products (GMPs), as evidenced by the recent suspenson of the
negotiations to create a Biosafety Protocol. Instead, the rules for market access are based
on national regulatory approaches. Divergent levels of consumer acceptance in North
America and Europe trandate into divergent regulatory approaches which yidd regula-
tory market access barriers.

Unlike traditiond trade bariers (eqg. tariffs, quotas), regulatory bariers are
deeply embedded in the politicad economy of the nation and not easily negotiated away.
If internationd market access is a function of domestic regulatory approaches which are,
in tun, a function of consumer acceptance, then it is crucid to examine the factors that
determine consumer acceptance.

This paper examines the rdationship between market access and market
acceptance for GMPs.  Fird, it examines the credence nature of GMPs and the impli-
cations for consumer acceptance. This is followed by a comparative assessment of the
North American and the EU regulatory approaches to GMPs.  Findly, conclusons are
drawn regarding the long-term role for producersin overcoming the regulatory barriers.

Consumer Theory and GMPs

Usdng a grict economic definition, we would condder the consumer to be “any
economic  agent responsble for consuming find goods and sarvices, including
individuds, groups of individuds or more formad organizations’ (Pearce, 1996). Tirole
(1988) identifies three types of goods. search goods where consumers can visudly
identify attributes before consumption; experience goods, which require consumption to
determine the attributes; and credence goods, where the unaided consumer cannot know
the full attributes of consuming a good.
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GMPs are best characterized as credence goods. The degree of scientific sophisti-
cation associated with products of modern biotechnology tends to create an insurmount-
able information gep between producers (who possess extensve scientific knowledge,
some of which is proprietary and not generdly avalable) and consumers (who are gener-
aly less scientificaly knowledgeable and do not have access to proprietary knowledge).

Due to the information gap, GMPs as credence goods chdlenge the assumptions
of neo-classcd consumer theory. According to neo-classcd consumer theory the con
sumer has access to perfect information about dl of the attributes of the product being
consumed which includes information on the inputs, the processng and production tech
niques as well as the cost per unit to produce the good and al other subgtitutes or comple-
ments.  With access to dl rdevant information about the product, the consumer is able to
make ‘rationd’ consumption choices. The markets provide ‘consumer sovereignty’;
where the consumer is the best judge of the wefare implications of consumption and
does not require market interventions to enhance that judgment. The government cannot
make the corsumer or society better off than can the sdf-interested market exchange®.
With search goods, the independent consumer can fill any information gap and with
experience goods, any information gap may be filled by, for instance, alabeling srategy.

With GMPs, however, the information gap is difficult to fill and gppears to be
widening not narrowing as applications of biotechnologies increase in complexity and
sophigtication.  There appears to be two generd problems with GMPs.  Fird, is that
consumers have a broad range of legitimate concerns about GMPs that are not being
addressed. Consumers are concerned, not just about the price of GMPs, but about the
long-term impacts of GMPs on human hedth and environmentd biodiversty and about
the mord, ethicad or rdigious implications of both manufacturing and consuming the
products. The general second problem is that consumers have not been given the choice
to avoid GMPs is they wished to. The nature of the current globa agri-food handling and
digribution sysem for bulk commodities makes it virtualy impossible to ensure tha GM
production is fully segregated from non-GM production (Issac and Phillips, 1999).
Given that the firg agri-food biotechnology based products are edible oils (corn,
soybeans and @nold),, that are condtituent ingredients in many processed foods, there is a
high probability that virtually any processed food product could have been derived from
GM crops. Therefore with GMPs consumers face a significant, and growing, information
gap, which contravenes their sovereignty and a the extremes takes away ther choice.
Not surprisingly, the credence nature of GM Ps influences consumer acceptance.

Consumer concerns with and acceptance of GMPs varies across products
according to two importat factors—the perception of primary beneficiay of GMPs and
the perception of the control over the GMPs.  With respect to the firgt factor, medica
biotechnology targeted & human hedth has been generdly well received because of the
obvious consumer benefits while the agpplication of modern biotechnology to agri-food
production is perceived by consumers to yied only supply-side or production gans.
Currently approved GM crops involve improved agronomic traits, such as herbicide
tolerance and Bt-resstance, which have proven extremdy popular with North American
famers (James, 1998). Also, growth hormones are used extensvely in the North
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American livestock and dary indudtries because of the productivity gains that they
produce for ranchers, feedlot operators and dary fames. Until the productivity gans
result in gSgnificant price decreases or until gpplications target atributes desired by
consumers’, they will likely continue to perceive that they don't recdve any benefits
from these technologica adaptations.

With respect to the perceived control over the application of biotechnology,
medica research is often seen as less risky because it is done in closed laboratories under
‘controlled” circumstances.  Many consumers perceive that agriculturd biotechnology is
done in an ‘uncontrolled manner because the products are released into the environment
(Economist, 1998).

Consumer acceptance of GMPs adso varies across regions.  Because there are no
universally accepted norms related to human and environmenta safety and product
qudity, people with different experiences and interests have widdy different perspec-
tives. These differences are reflected in a wide range of consumer acceptance as shown
inTable 1.

TABLE 1 Consumer Attitudes to Biotechnology Based Foods, 1995 and 1996

Country Awareness (%) Willing to buy (%) Perceive as hedth risk (%)
Canada 67 74 Na

uUs 65 73 21

Japan 89 69 Na

Germany 91 30 57

Audria 90 22 60

Denmark 89 55 44

Fnland 79 55 41

Sweden 75 51 65

Netherlands 70 64 48

Norway 68 49 28

UK 57 63 39

Irdland 57 50 48

Bdgium 57 62 44
Luxembourg 56 43 38

France 55 60 38

Portugal 51 71 62

Italy 47 53 30

Greece 39 60 33

Spain 35 59 49

Notes: Canada, the US and Japan are 1996; the European results are 1995; awareness
is the amount heard or read about biotechnology (a lot, some, a little); willingness to
buy is the percent likely to purchase produce developed through biotechnology to
resst insect damage;, and perception of risk is the percent of respondents rating
genetic engineering asa“serious’ hedth hazard.

Source: T. J. Hoban (1997).
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The indudtry is indeed aware of the asymmetry in consumer acceptance that exists
between North American and European consumers. For instance, in 1998, both Mon
santo and EuropaBio launched consumer information campaigns in Europe to address the
relatively low level of consumer acceptance among European consumers.  Also, in North
America there has s0 far been little pressure to remove or label food products with GM
ingredients.  In Europe saven large supermarket chains have joined forces to diminate
GM ingredients in ther own-labe products including Carefour (France), Dehaize
(Begium), Maks and Spencer (UK), Migros (Switzerland), Sansbury’s (UK),
SuperQuinn (Irdland) and Tesco (UK). Carrefour, France's largest supermarket and the
world's third largest retaler, has decided to remove GM ingredients from its own-brand
products. Of 1,783 products carrying their labd, 516 contained GM ingredients. They
replaced GM ingredients with non-GM subgtitutes in 286 of the products, for 221
products where dternate ingredients were not avalable, Carrefour offers a guarantee of
origin and has demanded that its suppliers guarantee and prove their products do not
contan GM ingredients. Nine product lines were discontinued because it was impossible
to guarantee their GM-free datus (Ram’'s Horn 1999). Meanwhile, Unilever and Nestle
in the UK, both large food processors, announced in 1999 that they would remove GM
ingredients from their products (Bowditch, 1999).

One driking result of cross-national consumer surveys is that awareness does not
tend to trandate into acceptance. Table 1 shows tha countries with greater consumer
awareness tend to have greater concerns with safety (there is a postive 0.335 correlation
between awareness and the perception of biotechnology as a serious hedth hazard) which
tends to be negatively corrdated (-0.377) with a willingness to purchase a GM food
product. Specificdly, for European consumers, awareness has not trandated into grester
confidence. Instead, consumer acceptance would appear to require more than aware-
ness—it may require red and vishble trangparency amed at filling the information gap
and overcoming the credence nature of GMPs. One @n look at the 1998 referendum in
Switzerland on a proposal to ban domestic biotechnology R&D for one approach. In the
face of low support in opinion polls, the Swiss industry opened up their laboratories to
greater public scrutiny during the referendum campaign.  This increased flow of informa-
tion about what was actudly being done in the laboratories helped to close the
information gap. The result was a 66% vole to regect the ban on domestic biotechnology
R& D (European Federation of Biotechnology, 1998).

The key point from this discusson is that acceptance of GMPs is influenced by
their credence nature. The use of biotechnology raises consumer concerns about human
safety and hedth, concerns about potentid impacts on biodiverdty and concerns about
the mordity or ethics of biotechnology. These concerns are poorly addressed in the
market because of the information gap. As wel, consumer concerns ae nor:
homogenous and different regions have discernible differences in consumer acceptance.
In the next section, we argue that domestic regulatory approaches to biotechnology react
to the domedtic state of consumer acceptance, often cresting regulatory barriers to the
internationd trade of GMPs.
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GMPsand Government Regulation

The information gap that characterizes the relationship between producers and
consumers with respect to GMPs creates a market falure that judtifies government
intervention in the market. Governments have jurisdiction over domedtic hedth and
safety, the environment and the preservation of socid norms. Consumer concerns are the
key drivers for government regulatory intervention where the god of the intervention is
to provide the consumer with enhanced market knowledge in order to reduce the
information ggp and enhance consumer raiondity, choice and sovereignty. Therefore,
domegtic regulatory approaches to GM products are inherently inwardly focused with
little attention paid to trade issues and concerns.

Generdly, domedtic regulaions are a function of the traditiond role of the State
and mugt be understood in this context. It has been argued that regulatory intervention in
North America follows an independence approach, while in Europe it pursues a politica-
control approach (Woolcock, 1998). The North American approach to regulatory inter-
vention is to correct market falure to ensure market efficiency or effectiveness (Mgone,
1990). Discretionary decison-making power widded by independent regulators is kept
in check through the “trangparency and openness of the decison-making process’
(Woolcock, 1998). This gpproach, while providing public scrutiny, limits the influence
of populist politics and day-to-day public interests on the regulatory sysem.  Without
ggnificant consumer concerns over GMPs North American regulations have operated in
a supply-push manner focused on removing market falure to enhance research,
development and commercidization efforts.

The European political-control approach to government regulatory intervention is
dominated by concerns over the democratic accountability of the discretionary decisont
making power of regulaiors (Mgone, 1994). In achieving accountability, the objectives
of market efficiency and effectiveness tend to be subordinated to broader public interest
and regulatory decison-meking resides with dected public officids to ensure account-
aoility. As a reault, regulatory intervention is subject to the day-to-day public interests
which dominate the concerns of dected officids. On one hand, it is podtive that market
falure is corrected with respect to ‘socid dimensons (European Commission, 1983).
On the other hand, public concern, which is ever fluid and based on the credence
concens asociated with GMPs can result in regulatory intervention impedes the
development and commercidization of agricultura biotechnology.

More specificaly, domedtic biotechnology regulations differ according to four
principles.  Fird, domedtic regulations on biotechnology focus ether on the products
created through the use of biotechnology or on te technology (i.e. how the products are
made). There are mgor implications of the focus because biotechnology as a production
and processng method cuts horizontally across many areas, such as agriculture, forestry,
fisheries, pharmaceuticals, medicine, and the environment. These aress are traditiondly
regulated verticdly according to specific, often divergent mandates. Regulating products
of biotechnology dlows for presarvation of the independent and verticd regulatory
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jurisdictions.  Regulding the technology requires intervention that cuts horizontaly
across many applications and divergent mandates.

Second, the decison to regulate biotechnology according to existing, verica
regulations or via new legidation is closdy associated with the products vs. process
choice. Regulating products of biotechnology is congruent with the exising, vertica
regulatory jurisdictions. Regulating according to exiding regulaions assumes ‘essentid
equivalence whereby the risk of a GM product will be compared to the prevaling risks
of the traditional product. The key result of regulating products is that exising vertica
regulatory jurisdictions may be employed, building on the expertise, capacity and trust in
exiding vertical agencies, thereby avoiding the inevitable ddays and difficulty associated
with egablishing new regulations that cut horizontally across divergent, often competing,
depatments and agencies.  Regulaing the technology potentidly provides a more
integrated approach than using divergent product regulations in different verticad agencies
because given that the fundamentd features of biotechnology reman virtudly the same
regardiess of the gpplication.  Further, the mandates of traditiond verticd regulatory
agencies in mogt cases were developed prior to the biotechnologica revolution and were
not designed to address the risks associated with this new technology. A new, horizontd
regulatory approach focused on the technology could possibly provide a more appropriate
levd of oversght, regardless of the product application. However, new horizonta
regulations face the inevitable politica chalenges of gopeasing dl actors, which a times
leads to over-regulation and anti-competitive restrictions on the market (Cantley, 1998).

Third, the extent of regulation ultimately depends on society’s risk tolerance.
Mogt countries base therr regulations on the precautionary principle, which has two
somewhat different interpretations. Some countries—but  especidly the US where
product ligbility laws provide a credible check on risky product launches—accept that
regulators may be only reasonably certain that no adverse affects will occur. This
approach explicitly accepts that some level of risk is inevitable, yet tolerable, and
supports research, devdopment and commercidization efforts snce tha will further the
knowledge base and lead to greater understanding of the risks.  Other countries,
especidly the EU, direct thelr regulators to be certain that no adverse affects will occur.
This approach explicitly pursues zero risk. Anticipating the wors, regulaors heavily
scrutinize research and development and do not permit commercidization until it can be
proven to be free of risk. The interpretation of the precautionary principle employed in
regulatory development can lead to Sgnificantly different regulations.

Fourth, the development and operation of regulaions are influenced by the actors
who participate in decison-meking. In a traditiona, independent regulatory jurisdiction
such as agriculture, there is a clear set of involved actors. GMPs have tended to increase
the number of interested actors because of the broad range of consumer concerns. The
greater the number of actors, the greater will be the number of competing interests and,
by implication, the more complex will be regulatory decison-meking. Agan, gopeasing
such a wide range of interests tends toward over-regulaion which can adversdy impact
the development and commercidization of agriculturd biotechnology.



Together, the consumer concerns about the credence GMPs, the regulatory
tradition of the dae and the four fundamenta principles of biotechnology regulation
characterize government regulatory intervention.  The North American and EU regula-
tory approaches are examined next.

The North American Regulatory Approach

The North American regulatory approach for biotechnology is employed in
Canada, the US, Mexico and Audrdia.  The regulaory tradition is one of a lassezfare
market modd, with pro-competitive interventions to asss supply-side research, develop-
ment and commercidization. This gpproach employs product-based regulations within
the exiding vertica regulatory jurisdictions, where supplemental regulations have been
developed to ded with nove organisms and products. The regulatory decisionmaking
employs the reasonably certain interpretation of the precautionary principle and there are
only alimited number of actors that directly influence regulatory decision-making.

The Canadian regulatory system adjusted rapidly to the biotechnology chdlenge.
Before biotechnology was used in the agri-food system, the hedth and safety regulatory
system supported and assisted the agri-food sector to develop and tended to take its lead
from the industry. The regulatory base has been expanded to incorporate more intensive
examination of new biotechnology-based products (Table 3). Revisons to the Seeds Act
in 1985 dlowed new crop varieties tha were equivaent with the exising varieties to be
registered; previoudy new varieties had to be better than reference varieties. Shortly
thereafter rules were enacted to dlow for “confined” releases of new varieties to assst
with breeding and regulatory compliancee By 1988, the federd government hed
developed a coordinated system of regulations in the environment, agriculturd and hedth
depatments, including Novel Foods Guiddines to review biotechnology-based products
involving trangenes.  The firgt test of the sysem came with the herbicide tolerant canola
varigties produced by Monsanto and Agrevo. By 1989, after more than sx years of
research in the labs and greenhouses, both Monsanto and Agrevo had identified specific
genes and expressed them into superior breeding lines that were candidates for
commercidization. They successfully gpplied for gpprova for confined fidd trids and
began the fiddd work in earnest. By 1992 each of the companies had identified the
cultivars they would seek regulatory agoprovd to commercidize.  Over the 1989-94
period, the two companies each conducted more 400 confined fidd trids, first to sdect
ther commercid lines and then to provide the scientific evidence to satisfy the regulatory
sysem. Over the 1992-95 period, the companies provided data and information to Hedth
Canada to meet the Novel Foods Guiddines, to Agriculture Canada for anima feed
goproval and variety regigration and to Environment Canada for environmenta approvd.
Approvas from each agency to proceed came within sx months for each variety. Since
then, the regulatory sysem has been dreamlined, with the Canadian Food Inspection
Agency assuming responghility in 1997 for dl the regulatory functions except the Nove
Foods Guiddines, which continue to be managed by Hedth Canada Canada now, it
appears, isthe only country with afully integrated regulatory sysem.
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TABLE 2 The Canadian Biotechnology Regulatory System
Agency Product Act
CFIA, Science & Agri-food products (medt, [0 Meat Inspection Act
Technology Services | dairy, eggs, fruits, [0 Canada Agricultural Products
vegetables, honey, maple Act
products)
CFIA, Feeds Livestock feeds, additives | Feeds Act
Section, Plant (e.0. novel feeds)
Products Divison
CHA, Fertilizer Fertilizers, supplements Fertilizers Act
Section, Plant (eg. biofertilisers)
Products Divison
CHA, Plant Biotech | Plants (including plants O SeedsAct (fidd trids)
Office, Plant with nove traits and with [0 Plant Protection Act
Products Divison geneticaly engineered
MICro-organisms)
Hedlth Canada, Food | Geneticdly Engineered Nove Food Guiddines, Food and
Directorate, Food (Novel) Foods DrugsAct: regulates GE foodsin
Inspection same manner asif produced
Directorate conventiondly; reviewed for
safety prior to reaching the food
system; no labdling required
Source, http:/Mmww.cfia-aciaagr.calenglisy

In Canada, the regulatory approach has resulted in the gpprova of more than
3,800 fidd trids, 29 plants with nove traits for feed, 34 trids for veterinary biologics,
and 3 novel foods by 1997. It has been able to achieve this flow of regulatory decisons
patly by assuming ‘subgtantia equivdency’ (eg. canola oil from a herbicide tolerant
plant is essntidly equivdent to the oil from a conventiond cultivar) and partly by
limiting ‘sanding’ in the regulaiory decison-making process to the proponent and the
regulators.  Citizens, consumers, environmental groups, and provinces, while alowed
relaively free access to applications and specific decison documents, do not have any
say on individua product approvas in the science-based system. So far, in Canada, that
has not crested any backlash by ether the mgor lobby groups or the genera public.
While respondents to surveys indicate some concern with biotechnology (Optima
Consultants, 1994), there has been little generd public debate.

The US regulatory system (Table 3), which has led much of the rest of the world
in developing the regulatory base for biotechnology products, is based on the 1976
National Inditutes of Hedth (NIH) decisons that the degree of regulaiory oversight
should vay based on the degree of contanment and the scientificaly-determined
hypothetica risk; as such, the NIH judged that there was no dgnificant risk inherent in
the use of biotechnology which required technology-based regulations (Chen and
McDermott, 1997). US regulations are therefore based on a sectord or vertica approach,
such that biotechnology is dedt with when it is employed in the production or processing
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methods of products according to traditiona sectord jurisdictions.  Currently three US
agencies share responghility for biotechnology-based agri-food product regulation. The
Anima and Plant Hedth Inspection Service (APHIS) of the USDA is responsble for
environmentd  assessments of plant risk, issuing permits for fidd testing, and for
regulating the importation and intersdate movement of geneticdly modified plants.  To
speed review, APHIS regulations provide for a petition process, where the proponent can
request their product be granted a non-regulated status. The petitioning company submits
the necessary evidence to show that the genetically modified plant does not pose a plant
pest risk, APHIS reviews the evidence and, if gpproved, the plant product (and its entire
offspring) no longer requires APHIS review for movement or release in the US.

The US Environmentd Protection Agency (EPA) is responsble for the environ
mental release of both bio-engineered pesticides and bio-engineered plants with pesticida
characterigtics, such as Bt varigties. EPA’s environmenta assessments consder adverse
impacts upon humans, nontarget organisms and biodiveristy. The Food and Drug
Adminigration (FDA) of the Depatment of Hedth and Human Services has traditiond
respongbility over ensuring the safety of food and feed use of plants. FDA consultation
is not mandatory but is recommended prior to the market release of geneticadly modified
food and feed. Foods and feed derived from new plant varieties only comes under direct
FDA jurigdiction if they are determined to be food additives (i.e. if they are ggnificantly
different in dructure, function, or amount than substances currently found in food).
Many of the food crops currently being developed using biotechnology do not contain
substances that are sgnificantly different from those dready in the diet and thus do not
require FDA’s pre-market approval. Genetically engineered foods judged to be additives
must meet the same safety standards for dl other food additives.  Although there ae no
nationa requirements for varietd regidration of new crops, geneticdly engineered plants
must conform with standards set by sate and federd marketing atutes, such as seed
cetification lawvs. A number of state and loca governments aso enact heir own laws to
address environmental concerns.  Severd daes have legiddion regulaing fidd trids,
requiring ether notification of the rdease of GMO vaieties (Hawalii, lllinois, Wisconsin)
or requiring forma permits for trids (Minnesota and North Caroling). Nevertheless, once
a product has been approved for unconfined release by APHIS and EPA, dates lose
power to regulate biotechnology eements of the crops (Chen and McDermott, 1997).

The US regulatory system provides industry with predictable, timely decisons.
APHIS acknowledged between 1988 and 1998, more than 3,930 notifications of move-
ments of genetically engineered materids and issued 886 permits for release. Only about
4% of the requests were denied. Between 1992 and 1999, APHIS received 65 petitions
for deregulation: 49 were gpproved (the average time for the decison was about four
months, with the range between 1 and 10 months), 11 were withdrawn/voided and the
ret are pending. EPA reviewed 34 proposas for biopesticides in the 1987-96 period
while the FDA reviewed and approved 43 food products between 1994 and 1998
(www.gphis.usda.gov/biotech/OECD/usregs.htm). From the consumer perspective,
relying on the Nationd Ingitutes for Hedlth (NIH) rules and the FDA processes provides
confidence in the sysem, as they view both inditutions as credible information sources



on biotechnology (Hoban, 1998). If the US had developed a new set of rules or created a
new regulatory agency, that confidence would have been lost and had to be rebuilt.

TABLE 3 US Biotechnology Regulatory System
Agency Products Regulated Authority
U.S. Depart- plant pests, plants, Federal Plant Pest Act- 7USC 7B
ment of Agri- veterinary biologics
culture (APHIS)
Environmenta microbia/plant [J Federd Insecticide, Fungicide, and
Protection pesticides, new uses of Rodenticide Act (FIFRA)-7 USC 136
Agency exiding pedticides, [0 Federal Food, Drug, and Cosmetic Act
novel micro-organisms (FFDCA)-21USC9
[0 Toxic Substances Control Act (TSCA)
- 15USC53
Food and Drug | food (except mest, [0 Federal Food, Drug, and Cosmetic Act
Adminigration poultry, and egg (FFDCA)-21 USC9
products), feed, food 0 Statement of Policy: Foods Derived
additives, veterinary from New Plant Varieties
drugs

Given the dgnificant linkages between Canadian and US agriculture, and
especidly the extensive cross-border research efforts by private firms such as Monsanto
and Agrevo, the lead regulatory agencies (APHIS of the USDA and CHA in Canadd)
have worked to streamline the approvas of products in the two countries. In the past the
two agencies have undertaken sSmultaneous reviews of tranggenic plants prior to their
commercidization and have shared data and observations informaly. In 1998, USDA,
CHA and Hedth Canada regulatory officidls met to compare and harmonize, where
possble, the molecular genetic characterization requirements of the regulatory review
process for transgenic plants. Ultimady, the two agencies beieve this may lead to
mutua acceptance of assessments in the futwe. The Canadian-US coordination of
agricultural  biotechnology regulations is congruent with the agriculture agreement under
the NAFTA which cdls for long-term regulatory coordination. In the interim, the
exchange of informaion is bdieved to expedite the review process. This levd of
coordination between the two countries is made possble by the smilarity in regulatory
gpproach, which ensures that there are few insurmountable regulatory barriers to trade.

The EU Regulatory Approach

The current EU regulatory approach is built on the tradition of political control
over regulatory decisortrmaking in order to preserve democraic accountability. As a
result, the influence of public interet and ‘socid dimensons of biotechnology ae
gonificantly more important than ensuring maket efficency and effectiveness  In
generd, the EU approach is a technology-based approach, employing new, horizonta



regulations. The EU regulatory approach employs the certain interpretation of the
precautionary principle so that regulatory decisonrmaking must be certain of no adverse
affects. This interpretation very much reflects the influence of DG-XI (the environment
directorate) in the development of Council Directives 90/219 and 90/220, as this use of
the precautionary principle has its roots in environmental regulations (Tat and Levidow,
1992). Fndly, due to the influence of the public interest and ‘socid dimensons
(European Commission, 1983), many actors engage in the regulatory decison-making
process.

Another important aspect of EU regulaions is that they represent minimum
requirements, rather than a harmonized gpproach for al member daes. This has come
about because DG-XI indged that the horizonta biotechnology directives be primarily
about community environmental safety, not about enhancing the interna market.  Given
the generd EU policy of subsdiarity, member dates can and do unilaterdly impose
regulations more stringent than the EU regulaions in order to protect hedth and safety.

Prior to the ‘European Unionization’ of biotechnology regulation, there were
divergent views among member daes on the need for and means of regulating
biotechnology. At one extreme, the French government adlowed the industry to manage
biotechnology in France with little regulatory intervention; in contras, Denmark
edablished an extensve regulatory sysem (Cantley, 1995). Even a the EU levd there
was, and remains, a great ded of disagreement on an appropriate regulatory framework
among the relevant directorates.  However, despite the interna European conflicts
associated with regulation building, this paper is concerned with the regulatory outcome,
and therefore, examines the EU regulatory approach (Teble 4).

The regulatory sysem for food safety in Europe is somewhat beleaguered, with
recent negative coverage of geneticaly modified products in the UK and other northern
countries and with the BSE-tainted megt scare in the UK, which together have brought al
food regulators in the EU into disrepute.  Consumers have become increasingly aware of
the presence of biotechnology-based food products and, due to the credence nature are
uneasy about them in the food chain. In part, the EU and its member dates are being
chdlenged to deveop ther regulaory sysem to handle highly politicized issues
associated with a dgnificant loss of trust and faith in public regulation. The result has so
far been more dringent and less respongive regulation, without any noticeable increase in
confidence in either the food safety or regulatory systems.

Since 1990, deliberate release of GMOs into the environment for both research or
commercidization has been regulated by the horizontal Council Directive 90/220/EEC.
The entry point for seeking EU approvd is through the competent regulatory body of a
member date or rapporteur chosen by the company making the submisson.
Operationdly, the European system has been likened to a “gigantic maze’ (Hedley,
1997). If the product is recommended for approva by the rapporteur, the Commission
forwards the dosser to all other member states.  If there are no objections within 60 days,
the Commission informs the originging Member State to proceed with written consent to
place the product on the market. However, if another member state objects, the



TABLE 4 The EU Regulatory System

Agency | Authority | Application | Status

Horizonta legidation

DG Council Directive | Contained Use of Genetically Modified Implemented

& 90/219/EEC of 23 | Micro-Organisms. covers contained use of

DG-XI | April 1990 genetically-modified micro-organisms

(GMMys), both for research and commercia
purpoSes.

DG-XI | Council Directive | Deliberate Release of Genetically Modified Implemented
90/220/EEC of 23 | Organismsinto the Environment: covers
April 1990 and experimental and marketing-related aspects of
Directive genetically modified organisms (GMOs),
94/15/EC which covers any R&D release of organisms

into the environment and contains a specific
environmental risk assessment for the placing
of any product containing or consisting of
such organisms onto the market.

DGl | Reg 258/97/EC, Regulation on Novel Foods regulates the Implemented

15 May 1997 placing on the market of foods and food
ingredients for human consumption
containing, condisting of, or derived from
GMOs. However, Novel Foods Directive il
granted ‘essential equivaence'.

DG-XI | Annex Il of the Sets labeling and information notification Implemented
90/220 as requirements for al GMO approvals for put-
amended 18 June | ting products on the market in the EU. This
1997 annex supersedes the Novel Foods directive

by eliminating the essentid equivaence and
requiring labeling for al GMOs.

DG-XI Revisonsto Proposed that authorizations to place GMOs Pending,
Directive on the market, issued under 90/220, be valid adopted by
90/219/EEC, for a period of seven years only; if the the Council
November 1997 authorization is not renewed after the seven- | of Minigters

year period, the product must be withdrawn
from the market.

Product legidation

DG-VI | Directive Feeding stuffs. This amendment introduced Implemented
93/114/EEC, new categories of additives, including, anong
amending others, additives containing or consisting of
Directive GMOs into the existing legidation: the
70/524/EEC amendment will enter into effect as of 1

October 1994.

DG-VI | Decison Establishing smplified procedures for the Implemented

94/730/EEC release of genetically modified crop plants
(first smplified procedure).

DG-VI | Directive Establishes terms and conditions for the Pending
98/95/CE, 14 registration of GMO varietiesin officia
December 1998 catalogues, specifies that GMO varieties must

be indicated in catal ogues.




Commission will convene and chair an Article 21 committee of member dates to resolve
the issue.  Once a decison is made, it is binding on dl member states. When biotech
nology products or processed foods incorporating geneticaly modified ingredients enter
the market, they are dso required to be labeled as containing GMOs.

Although the system has timelines and a forma process, it has not been working
as planned in Directive 90/220/EEC. The time lines are often ignored by both the
member dates and the European Commisson and in some cases decisons under
90/220/EEC are not being adhered to by member states. The tortuous regulatory road
traveled by canola illugtrates the problem. In 1996, Agrevo made a submission to the
government of France for gpprova to release a Liberty-Link canola.  The French governt
ment subsequently recommended an approvd to the European Commisson. The
Commisson undertook its conaultative process and, dbet with ddays, ultimatey
informed the French government that it could provide written approva for the variety. In
the interim, the French government changed and the new Minigers, who were less
supportive of biotechnology, overruled the agpprova of the competent authority. The
French government has yet to implement the Commisson decision, a delay of about two
years.

The European Commisson is currently consdering revison or modificaion to
Directive 90/220/EEC, where many of the proposed revisons would further the
divergence between the EU and the North American regulatory approaches. Potentia
revisons incdude a limited-term for market approvals for geneticaly modified products,
where, upon expiration, market approva would have to be renewed. The current pro-
posd is that the limit could be saven years and that during that period there would be
mandatory market monitoring of al approved products. As well, market approva would
be subject to consultation with a Scientific Committee and find gpprova decisions by the
Commisson could be overturned by the Council of Minigers by only a smple mgority
vote. These proposed changes reflect the politicization of the biotechnology issue and the
desre to more fully regulate the ‘social dimensons of biotechnology.

The EU regulatory sysem has not met the devdopment and commercidization
needs of producers. Some products have faced a near impenetrable regulatory barrier to
commercidization.  Some 18 gendicdly modified products had been provisondly
approved for use as of April 1999, but the four most recent applications were regected. In
addition, Denmark, Britain and France have cdled a patia hdt to GMO gpprovas in
therr countries while Audria, Luxembourg and France have dl imposed unilaterd bans
on certain new crops (Western Producer, 1999).

Conclusions and Discussion
This paper has shown that both consumer acceptance is influenced by the nature

of GMPs and credence concerns are poorly handled by the unregulated marketplace. The
market fals to provide consumers with the rdevant informaion necessxy to assuage

687



ther concerns, maintain rationdity, sovereignty and choice.  This adversdy impacts
consumer acceptance.

In the highly politicized arena of GM food products, domestic governments are
under incressing pressure to address the concerns through regulations and legidation.
There is a growing dircularity to regulatory decisonrmeking where consumers will not
accept products without government approval, yet governments, ever sendtive to public
interest, will not gpprove products unless consumers accept them. The type of govern
ment regulatory gpproach employed to address consumer concerns sgnificantly impacts
the market access of GMPs and the development and commercidization of agricultura
biotechnology. Two competing regulatory approaches have evolved; the supply-push
North American gpproach and the demand-pull EU gpproach (Table 5).

TABLE 5 Competing Regulatory Approaches for Agricultural Biotechnology
North American Approach EU Approach
Orientation Supply push Demand pull
Tradition Independent/market failure Accountahility/public
interest
Features of regulatory
system
O Trigger Novel product attributes Use of biotechnology
processes
[0 Regulatory base Verticd through exigting Horizonta through new
regulations and agencies regulations and agencies
[0 Precautionary principle Reasonably certain certain
[0 Accessto system Closed to interest groups open to interest groups

The supply-push North American regulatory gpproach, with an amost corporatist
dructure of review, has proven to be the most conducive to the development and
commercidization of agriculturd biotechnology. This approach, however, may not be
able to sufficiently address the credence concerns if North American consumers become
feaful of GMPs. Further, GM crop approvas under the North American regulatory
goproach are incongruent with the EU system because they neglect the ‘socid
dimensons of biotechnology, which represent an important pat of EU regulaory
compliance.

The demand-pull EU regulatory agpproach tends to creaste a regulatory environ
ment that is politically sengtive to domestic consumer preferences, but a the cost of
impeded devdopment and commercidization. In the EU, specidly developed,
technology-based, horizontal regulations that seek certainty of outcome and involve
multiple agents and actors have been detrimental to commercidization because they lack
the gpecificity and certainty obtained from evolutionary, vertica, sectorad, product-
directed regulations.  The horizontal European regulatory level has dso tended to create a
regulatory floor rather than a regulatory celling. From the minimum essentid require-



ments, member dates st more dringent regulations, often not coordinated with other
member states.  The result is a fragmented European maket with different rules in
different nationd juridictions. From a commercid perspective, this market fragmenta
tion impedes the search for economies of scae, increases commercia uncertainty and
creates structural barriers to market access.

Ultimately, the two competing regulatory approaches result in structurd market
access bariers not easly negotiated away through trade diplomacy, as evidenced by
recent market access difficulties for North American products in the EU. In order to
minimize the potentid commercid threat of domedtic regulaions and maximize market
access, producers may need to abandon the assumption that regulatory approva equas
consumer acceptance.  For ingance, even though regulatory approva has been gained for
GM products in the EU, many retailers, reacting to consumer attitudes, have reected
these products. Instead, producers may need to directly target consumer acceptance and
the credence nature of GM products in export markets in order to address the structura
market access bariers which adversely impact the long-term development and commer-
cidization of agricultura biotechnology. Producers may need to be encouraged or forced
to take a more proactive role in addressng consumer concerns and increasng consumer
acceptance. Given that consumer acceptance is a function of consumer understanding of
the risks and perception of primary beneficiary, producers may be advised to provide
more transparent information to enhance consumer understanding of both the risks and
the benefits.  For ingance, dthough many of the monetary benefits of the current crop of
genetically-modified plants are captured in the supply chain, there dill are some postive
results for consumers, such as the reduced use of herbicide and pedticide trestments. In
the longer-run, consumers would likedy welcome the potentid for fully renewable and
biodegradable bio-engineered commodities to replace nonrenewable and nort
biodegradable chemicd and petroleum-based processes. Smilaly, as gendicdly
engineered products with end-use traits become more readily avalable, there will be a
more concrete base for communication between consumers and producers.  Focusing
both research and marketing on attributes consumers vaue could circumvent the
commeacidly-adverse  dreulaity  of  inwardly-focused  and  politicaly-sengtive
government regulatory intervention.

Endnotes

'Grant E. Isaac is Ph.D. Candidate, London School of Economics and Peter W. B.
Phillips is NSERC/SSHRC Chair Professor, Universty of Saskatchewan. This paper is
based on Ph.D. research by Grant E. Issac with extensons from research on the Canadian
canola (rgpeseed) industry by Professor Phillips. Contacts:  G.E.lssac@lse.ac.uk and
phillips@duke.usask.ca

%It should be noted that a consumer might ill be rationd and sovereign even
without actudly acquiring perfect information.  This is because it is access to information
and choice that is crucid. A consumer may choose not to be fully informed because, for
instance, the cogts of being fully informed are too dear or the time required is not justified



by the perceived risk of consumption, or the consumer trugts that the partid information
recalved is accurde and a far reflection of the underlying benefits and risks of
consumption.  In this case, the consumer is sad to be boundedly rationa (Williamson,
1995). The consumer is gill sovereign and rationd because it is the consumer’s choice to
have patial information. It is often rationd for the consumer to sacrifice information as
long as the consumer retains the choice.

30ne school of thought is that marketing problems in the agri-food sector may
dissppear when the new biotechnology “products’ with differentiated characteristics
begin to appear, because they have the potentid to create visble vaue that consumers are
willing to pay for. GM agri-food products, in contrast to commodities, have the potentia
to be branded, which increases the incentive for private firms to manage them more
activdy, induding maketing campaigns amed a filling the informaion ggp and
promoting consumer choice in the market.
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