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Perhaps the most contentious issue of the day stirring the agricultural trade is the 

treatment of transgenic crops and genetically modified (GM) foods. For the purposes of 

ontaining some transgenetic crop without 

nec

stry 

ier contained to a 

transatlantic clash between the European Union (EU)  and United States, has recently 

spread to the rest of the world, including developing countries, some still challenged by 

ost visibly last year, 

idst of crop failure 

g similar 

 if it was 

immediately milled to prevent GM seeds from entering the food system). The paper 

investigates the joint emergence of GM food standards and de facto ‘clubs’ of countries 

n and 

n the 

Lusk et al (2003), Moon and Balasubramanian (2003), etc.), which consequently result in 

e US, operating 

on the premise of scientific rationality (Isaac and Kerr, 2003) argues that current 

transgenic crops are ‘substantially equivalent’ to their non-transgenic counterparts and 

                                                

this paper we define GM foods as those c

essarily specifying any actual tolerance level.  

The biotechnology case mainly concerns consumer acceptance, indu

regulation, and consequences for international trade. The argument, earl

2

assuring food security for their populations. This issue was raised m

when Zambia rejected food aid in the form of GM corn even in the m

and widespread hunger and malnutrition (Malawi and Zimbabwe, facin

circumstances, originally rejected the aid but eventually accepted the corn

that adopt similar standards (or lack of standards) for GM crop productio

consumption.  

The foundation for disparity between the EU and US as principals i

“disagreement” evidently rests on differences in respective consumer preferences (i.e., 

dissimilar underlying regulatory approaches adopted by each country. Th

 
2 It has to be noted the EU member countries are not completely homogeneous in their positions towards 
GM. Nevertheless, the EU as an entity endorses precautionary principle.  
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fall under the GATT definition of ‘like products’ – products with the same end use and 

identical tariff classification. The ‘substantial equivalence’ position means that no 

ine acceptable 

s that genetic 

tic) and thus any 

 Organization 

(WTO) rules. The European Union, adopting the premise of social rationality and 

refusing substantial equivalence (Isaac and Kerr, 2003), considers GM foods to be 

genic crops 

arket barriers 

enic corn to the US, 

ier is the EU labeling 

standard: any food containing more than 0.9% transgenic material has to be clearly 

labeled ‘This product is produced from GMOs’. Since both domestic and foreign 

red a barrier to trade 

n in the paper is that 

references 

concerning GM foods. These different preferences give rise to different domestic 

e different 

preferences in a Krugman-like monopolistic competition trade model (i.e., Dixit and 

Stiglitz 1977, or Krugman 1979, 1980). Countries trade differentiated products, for 

                                                

specific actions – either governmental or private – are necessary to determ

tolerance level of GM foods in the system. Moreover, this position implie

modification is a production process (rather than a product characteris

‘discrimination’ against GM foods is a trade barrier per World Trade

different from their conventional counterparts, opposes introduction of trans

and GM foods into the food system, and has raised a number of legal and m

that have deterred trade3. For example, after the introduction of transg

corn exports to the EU fell by 95%. Perhaps the most important barr

producers are expected to meet the same standard, this is not conside

by WTO rules.  

We tailor the model to suit US and EU: the driving assumptio

US (or North American in general) and EU consumers have different p

(regional in the EU case) policies regarding GM foods. We embed thes

 
3 While it is yet to be established whether different regulatory approaches – both used in international 
treaties – are indeed de jure trade barriers, they are definitely de facto trade barriers.  
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example, food, differentiated by variety, e.g. apples, tomatoes. By assuming constant 

elasticity we emphasize consumers’ desire for variety (that is, the more different kinds of 

al economies 

on (since at the aggregate level it is unclear if there are any economies 

of s

regulatory 

approaches, both backed up by different international treaties: the Cartagena Protocol on 

Biosafety (to which US is not a signatory) endorses the precautionary principle, while the 

tly endorse 

atements 

sider precautionary 

 which makes 

each regulatory approach different, yet not comparable in terms of performance 

characteristics. Accordingly, we focus on the consequences of two opposing regulatory 

app

 the standards 

space . Every time a new variety is introduced, the quantity produced of each variety 

er variety, 

ceteris paribus. Once trade opens, each country produces a set of varieties, and wants to 

import others with similar standards.  

                                                

food available the happier the consumer, ceteris paribus) in lieu of tradition

of scale in producti

cale in agriculture).  

The GM debate essentially boils down to contrasting two different 

WTO agreements give their approval to scientific evidence – and indirec

substantial equivalence. Wishing to abstain from making any normative st

regarding the superiority of either regulatory approach, we will con

principle and substantial equivalence as examples of horizontal separation

roaches for the world trading system. 

 

MODEL4  

Products are differentiated not only in the variety space, but also in

5

declines and the cost of production rises, but the consumers gain from great

 
4 For general and more technical exposition of the model see Tothova (Forthcoming).  
5 In the text words “standard”, “quality”, “attribute”, “characteristics”, and some specific examples are used 
as synonyms, and shall be understood in a broader connotation.  
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In autarky, each country would determine its own standard (or lack thereof) for 

defining GM and GM-free in order to meet domestic consumer preferences. We make 

ontinuum of 

ariety can be produced 

shold 

ree. While a 

valid argument is that not all food in the US is genetically modified – and is not likely to 

be – we choose to generalize and model the US consumer (especially in autarky) as pro-

7 e also 

 proponents of 

s of production 

 tend to be less 

labor intensive with a lower pesticide use, the cost of their seeds – incorporating the cost 

of research and development, as well as marketing of new varieties – is higher (i.e., 

aw commodities 

cessed foods have not changes. In addition, current marketing 

channels do not allow separate channels to preserve identity of GM and GM-free crops, 

e production is 

                                                

several simplifying assumptions. Instead of modeling GM standards on a c

tolerance levels, we assume “discreteness” of the standard: each v

with one of the two attributes – GM or GM-free6. We assume the EU thre

effectively serves as a prohibition, and such products may be labeled GM-f

technology oriented with preference for transgenic crops and GM foods . W

hypothesize that both GM and GM-free varieties are priced equally. The

GM argue introduction of GM varieties is likely to result in decreased cost

– and consequently lower prices. However, while GM varieties usually

Bernauer, 2003). As the share of cost of processed foods attributed to r

decreases, prices of pro

and therefore, if a country produces some transgenetic crops, its entir

considered “contaminated”.   

 
6 We take food in general grouping raw commodities and processed foods, while ignoring potential 
processing costs.  
7 As Monsanto suspends biotech weed in May 2004 “bowing to global opposition”, it is suspected fear of 
ruining US dominance on the wheat market played a role. Foreign buyers announced they would not buy 
any US wheat at all of biotech wheat was approved because it might get mixed with conventional wheat 
supplies (http://money.cnn.com/2004/05/10/news/fortune500/monsanto.reut/index.htm?cnn=yes). They 
also announced they are unwilling to buy the GM crop, not least because they see few benefits for wither 
consumers or themselves (http://news.bbc.co.uk/2/hi/business/3702739.stm)  
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The model presented is static, and instantaneous adjustments are made as needed. 

All agents have perfect foresight and perfect information. Issues related to asymmetric 

g schemes (if 

m if standards for 

ntion, nor 

e model do 

not earn any excess profits, and government does not impose any taxes. Since due to zero 

profit assumption producers are indifferent as to what standard is demanded from them, 

s’ utility 

 suited to 

d demands in trade, although current 

WT ing consumer 

requests due to differences in concentration of interests. 

Each country, consisting of like individuals, has access to the same production 

their preference for transgenetic crops and genetic 

modification (in a way that will be made more precise momentarily). We start with a 

ugman model where goods are differentiated in the variety space only. Each 

consumer has the utility function:  

(1)  

and hidden information are assumed away. Consumers have trust in labelin

present), and are able to distinguish between standards at no cost to the

like products are in place. There are neither lobbying, government interve

network effects modeled in the paper. Transportation is costless. Firms in th

the standard is set at a level determined endogenously by the consumer

maximizing decision. The “consumer decides” model seems to be better

describe growing role of consumer concerns an

O policies still reflect more of the producers interests while discount

technologies, and differs in 

basic Kr

( )
1

1

N
U d j

j

θθ 
 =
 

= 
∑   where              

(2)  11 ,θ σ
σ

 = − > 
 

 1
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σ represents elasticity of substitution between varieties, assumed to be constant across 

pairs of varieties; d denotes consumption of the differentiated goods; and the subscript j 

arieties 

e that only n < N 

mmetrically. 

l so income 

consists entirely of wage earnings of w. The entire stock of labor is used in production; 

consumers do not derive any utility from leisure. The demand for the differentiated good 

is obtained through maximization of the CES utility subject to the budget constrained by 

ownership of one unit of labor and wage normalized to one: 

implies the variety. The consumer derives utility from a large number of v

(indexed one to N). With scarce labor and positive fixed costs, it may b

varieties are actually produced. All varieties enter the utility function sy

Each consumer is endowed with one unit of labor only; there is no capita

(3)   

{ }
1j

N
d j

   
( )

1

M ax   

      . .    1
1 1

N
d j

N
s t p d

j j

θθ 
 
 

=
=

=

∑

∑ j j

=

Assuming an interior solution, the first-order conditions for the differentiated good 

maximization problem are: 

(4)  ( ) ( )
1

1

1

N
d dj j

j
p j

θ
θθ θ

φ

−
  −  =
 

= 
∑  

1
1

N
p dj j

j
=

=
∑  (5)  
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whereφ  is a Lagrange multiplier. Solving these two first-order conditions yields the 

demand for variety j where it is optimal to purchase all varieties available in equal 

quantities: 

(6)  
1

p jd j n
p

σ

σ

−
=

−∑
 

1
j

j=

σ represents the elasticity of substitution between pairs of varieties of the same product 

 of demand faced by producers is: 

(7)  

(i.e., food). The price elasticity

1
(1 )

p j

p j

σ
σ σ

−
+ −

∑
 

1

1

n

j

σ−

=

8As n (the number of actual varieties produced ) is large, we make the regular assumption 

that the firm disregards the second component in the elasticity term, and considers σ to be 

the elasticity of demand it faces (Helpman and Krugman 1985).  

ed closely 

ttributes (GM 

ree). Consumers have preferences over the two attributes that imply the two are 

perfect substitutes. In particular, we might view quantities of the variety in “quality-

adjusted units” (recall each country puts a different weight on different quality), so that 

                                                

Up to this point the differentiated good part of the model follow

Krugman (1980). Now assume that each variety can have one of the two a

or GM-f

j j j(8)  F C Gd d dλ= +  

 
8 In the Helpman and Krugman (1985) terminology actual varieties produced form a set of available 
varieties with finite price – varieties not available are considered to have an infinite price.  
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Qd j  is the quantity of variety j that possesses quality Q, for Q = F, G and λC (C = EU or 

ical quantity if 

the variety consumed has an attribute different from the preferred one. We hypothesize 

. In the 

 varieties as 

they might represent advanced characteristics not only limited to consumer perceived 

characteristics such as longer shelf life or improved taste. For example, due to stronger 

 to internalize 

t simply, might 

 consumer, on the other hand, may be more likely to 

inte accidental 

release of the gene to the environment.  

The linear lower tier sub-utility function where differing qualities of any variety 

 only one 

quality of each variety will be consumed. Think of consumers constructing their own 

consumption of variety j by purchasing the two different components and putting them 

together. Using this interpretation, the price of a unit of variety j is the minimum cost of 

creating the variety from the two component parts. If we let 

US) is a country-specific “discount” parameter that marks down the phys

that the EU has strong preference for GM-free varieties, and in the EUλ

US we assume that 1USλ > : and in fact consumer has a preference for GM

interest groups, it is also likely US consumer may have a greater ability

positive environmental benefits such as decreased pesticide use – or, pu

like new technologies. European

1EU <

rnalize the negative externality of endangered environment in form of 

are substitutes with infinite elasticity of substitution between them ensures

Fp j  and Gp j represent the 

prices of the two components (although both are priced equally, we keep the superscripts 

for the sake of exposition), then price of the bundle is ( ),min F G C
j λ=p p pj j . This 

follows from the fact that it requires 1 Cλ units of the good with quality of GM to 
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provide the same utility as one unit of the good with the quality of GM-free. If 

F Gp pj j
Cλ<

rs o

pre

, then consumers only demand the quality of GM-free for variety j. If the 

 the two 

omponents can, 

onstructed of only 

f only GM.  < 1 and λUS > 1 free 

inequality is reversed, they demand only the quality of GM for variety j, and if

are equal, consumers are indifferent. Since the process of the constituent c

in principle, vary by variety, it is possible that some varieties will be c

GM-free, othe  As prices are the same, λEU , GM-

j j )G USpj j λ>

ollow a Krugman 

dentical 

ctor are 

o start up productio

nt within a variety – quality 

metric, 

 scale 

re produced, 

 in one standard 

ation faces the same 

rfect substitutes in production. 

ined by the number of 

e standard produced, 

vails in the EU ( )F G EUp p λ< , while GM succeeds in the US ( Fp

Interested in the consumers’ decision, we let the producers to f

model of monopolistic competition, assuming fixed and marginal costs are i

across GM and GM-free varieties. Increasing returns in the differentiated se

internal to firms – an initial outlay of labor (“fixed cost”) is needed t

resulting in the same price and output across varieties. The presence of the

economies ensures that in equilibrium only a finite number of varieties a

each firm produces a different variety, and each variety will be produced

(GM or GM-free) only. Each firm producing up to a certain speci

.  

n, 

resulting in decreasing average cost; marginal costs are consta

combination. Firms producing differentiated goods are assumed to be sym

fic

cost function regardless its location. All varieties are pe

The number of varieties produced within the economy is determ

firms9. Firms can enter freely into the differentiated industry. The usual profit 

maximization and zero-profit entry conditions apply regardless of th

which along with consumer demands determine price and production levels. The 
                                                 
9 We ignore integer issues when discussing number of firms in the economy.  
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equilibrium in production is described by the number of firms and the price level. Since 

only labor is used in the production, following Krugman (1980) we specify the cost 

s: function

(9)  ( ) ( ) ( )c y wl y w F y Mi i i i i= = +  

where ( )l yi i is the labor requirement to produce yi units of variety i regardless the 

attribute, F is the fixed labor component, and M is the marginal labor component for 

producing any variety Again, letting the wage equal one, we set marginal revenue equal 

marginal cost to find the profit-maximizing price charged for both varieties:  

(10)  p M=  
1j

σ
σ −

Since all varieties with a given quality have the same marginal c

all varieties with the given quality will be the same. By free entry, profits 

ost, the price of 

are driven to 

zero, so that average cost equals price. After solving the model, this implies that each 

firm will hire Fσ workers. If the amount of labor available is L, then the total number of 

(11)  

varieties regardless the attribute will be: 

Ln =  
Fσ

In the basic Krugman model, marginal costs impact price, while fixed co

1λ <  (EU). Only GM is produced if 1λ >

sts together with 

the size of the economy influence the number of varieties produced in an economy.  

For a single [autarkic] economy with identical consumers, only GM-free is 

produced if

 

1
1FV n
p

θ
θ
−

=  

(US). Consequently, the indirect 

utility function in the EU (“GM-free” country) is:  

(12)  
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In the US (“GM” country), the indirect utility becomes: 

(13)  
1

GV n
θ

λ θ
−

=  
p

Superscripts serve merely notational purposes, F indicates only GM-free

indicates only GM is produced. Notice λ is listed without a country superscr

 is produced, G 

ipt. Define 

W(λ) to be a social welfare as a function of λ (weight put on the GM variety, marginal rate 

of substitution between different attributes of the same variety), and graph its behavior in 

Figure 1. 

 

Fig n of GM version: 

autarky 

 

 “Opening trade” in a one-factor model coincides with Krugman (1980), and 

translates into a larger factor (labor) pool, as well as larger product market to supply. 

Constant elasticity of demand assures the price levels (or, outcomes of the profit 

maximizing conditions) do not change. The growth in the size of the market measured as 

W(λ) 

 1.0      λ

1
1 n
p

θ
θ
−

 

ure 1: Social welfare as a function of weight put on the consumptio
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an increase in the labor force does not influence the individual firm’s output, but divides 

it among larger number of consumers, resulting in lower per capita consumption of any 

 the stock of 

ties not existing in 

eties. 

t least) increases the 

number of available varieties, as it is the case in this model, and consumers in the 

integrated economy benefit from a larger number of varieties available to them at the 

lable in an 

(Krugman 1980). 

Ass  potential increases 

vailable.  

In a free trade situation, a country that can import one variety (apples) from 

another country can reallocate the resources previously used in the production of apples 

rs would 

port apples, the 

(or exceed) the 

world market conditions/standards, but this entails a decrease in utility (from apple 

consumption) since the standards were originally set to meet domestic consumer 

preferences. Thus, the country must trade off the utility gained from an increase in the 

variety of food available with the loss in utility from sub-optimal standards.  

variety. Also due to constant elasticity assumption, the entire increase in

labor in the integrated economy is directed into production of varie

autarky, and does not increase the amount of labor directed to existing vari

Intuitively the basic Krugman model claims the trade is good as it (a

price identical with the autarky price. Therefore, having more varieties avai

open trade than in autarky is a sufficient reason to trade and integrate 

ume each country is producing different set of varieties. Size – and

– in the labor force enter consumer’s utility through number of varieties a

to production of a new variety (kiwis, tangelos, strazzberries) and consume

benefit from the introduction of a new variety. However, in order to im

country must find an exporter whose GM/GM-free standards match 

domestic standards. One way to accomplish this is by adapting the domestic standards to 

 12



In the current state of affairs following cases are theoretically possible (their 

practical feasibility is open to discussion). First, the EU and US attempt to adopt a 

eral harmonization 

that 

cond, the EU and US 

d, giving their 

consumers an access to a larger than autarky number of varieties, albeit some at 

discounted utility. Non-harmonized trade scenario is always welfare improving but might 

hreats of trade 

andard different 

d the EU’s 

ch is non-

existent, or practically corresponds to complete acceptance of transgenetic crops and GM 

foods). However, as outlined earlier, “compromise” of standards would imply a change in 

onization). In 

tice this would imply the EU would depart from its (almost) zero tolerance policy, 

whi ulation to police the 

l not explore this 

case.   

For open trade scenarios we assume consumers in each country are able to 

distinguish between qualities, GM and GM-free goods are perfectly traceable, and 

segregation is guaranteed. Labeling schemes, if present, are costless. Allowing for 

differently sized economies, and consequently differing number of varieties across 

standard of one or the other country. While we recognize the unilat

case might be politically infeasible, we use it to demonstrate a general case 

standardization of does not always have to be welfare improving. Se

trade their respective goods without agreeing on a common standar

not always be politically feasible due to domestic constraints and likely t

disputes. Third, the EU and US might attempt to negotiate a common st

from their current position, like a common tolerance level that would excee

existing tolerance level, but be stricter than “present” US GM standard (whi

regulatory approached in both US and EU (as would the unilateral harm

prac

le US would admit the need to impose government or private reg

industry and assist trade. Due to foreseen political difficulties we wil
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countries, define n to be number of varieties produced in the EU, and n* to be number of 

varieties produced in the US. If trade is permitted, and all goods are standardized to GM-

free, the indirect utility function is: 

(14)  ( )
11 *FV n n
θ−

= +  
p θ

If trade

1

p

θ−

 is permitted, and all good are standardized to GM, the indirect utility function is: 

(15)  ( )*GV n nλ
θ= +  

Both harm d indirect utility functions are graphed in Figure 2. 

 

Fig f GM version: 

auta

 

Interpreting Figure 2, if

onize

ure 2: Social welfare as a function of weight put on the consumption o

rky and unilateral standardization 

λ λ< , trade standardized to GM is worse than autarky. 

Ifλ λ> , trade standardized to GM-free is worse than autarky. If respective preference 

W(λ) 

 1.0      λ

autarky 

( )
11 *n n

p

θ
θ
−

+
Trade standardized to 

GM-free

Trade standardized to GM 

1
1 n
p

θ
θ
−

 

λ λ
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weight is between λ  and λ , then both possible standardizations yield welfare higher 

than autarky. λ is solution to 

(16)  ( )
11 1*n n n

p p

θθλ θθ

−−
+ =  

1

*
n

n n

θ
θλ

−
 ⇒ =  + 

 

λ is solution to 

(17)  ( )1 *n n nλ θθ+ =  n θλ  ⇒ =

rmonized trade 

es very low value on the 

oth gh consuming 

Suppose now the EU and US would allow trade in transgenetic crops and GM 

foods without requiring harmonization of standards. The US produces (and trades) only 

GM varieties (regardless what the EU does). In that case the indirect utility function from 

ing both GM-free and GM made varieties (as earlier, assuming fixed and marginal 

costs are standard and variety invariant) is: 

(18)  

   

Therefore, for values of λ approaching one, countries are better of in a ha

than they would be in autarky. However, when a country plac

11

p p

θθ −−
1

*n n

θ −

+ 

er make, or very high value on the own make, harmonization – althou

larger number of varieties – is welfare worsening compared to autarky.     

consum

1*V n n
θ θ

λ
 

= +   

1

1
p

θ

θ

−

 −

where n is a number of varieties produced at EU, and n* is the number of varieties 

produced in the US. It is possible 

 
 

*n n≠ due to differing endowments across countries, 

not different technologies across countries. A representative consumer consumes number 
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of varieties previously available in autarky, as well as varieties produced in the other 

country. If 0.5θ > , the “non-standardized” trade social welfare is convex for 0,1λ∈ , 

and graphed on Figure 3. If 0.5θ < , the “non-standardized” trade social we

concave for 

lfare is 

0,1λ∈ , and graphed on Figure 4. Non-harmonized trade is always welfare 

increasing r  the linear utility function (λ). 

 

 

Figure 3: Social welfare as a function of weight put on the consumption of GM version: 

egardless th

autarky and non-standardized trade, 

e weights in

W(λ) 

1
n1

p

θ
θ
−

 

0.5θ <  

 

*

 1.0      λ

( )
11 n n

p

θ
θ
−

+

Non-standardized trade 
roduces ONLY GM 

EU produces ONLY GM-free 

autarky 

US p
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W(λ) 

 

Figure 4: Social welfare as a function of weight put on the consumption of GM version: 

autarky and non-standardized trade, 0.5θ >  

 

If we allowed for differences in marginal costs, it would change the “critical 

value” (that is, λ and λ : where consumers are indifferent between GM or GM-free), and 

ed costs affect 

ommodities 

 US would be 

producing and exporting GM varieties, while the EU would be producing and trading 

GM-free varieties. On the other hand, if the marginal rate of substitution between GM and 

GM-free versions of the same variety is very low – as it might be the case of GM in the 

EU – the country is better of in autarky than it would be with trade harmonized at the GM 

standard. Such harmonization of GM standards between the EU and US can be ‘vetoed’ 

shift curves. Differences in country size or cross-country differences in fix

n and n*.  

So far we demonstrated that non-standardized trade in agricultural c

between US and EU would be welfare improving relative to autarky.  The

1
1 n
p

θ
θ
−

 

 1.0      λ

( )
11 *n n

p

θ
θ
−

+

Non-standardized trade 
LY GM 

EU produces ONLY GM-free 

autarky 

US produces ON
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by the ‘disadvantaged’ country by not agreeing to the standards even if a larger number 

of varieties is available.  

ome countries adopt 

s (whether the 

due to 

sting question but 

beyond the scope of this paper), while some countries are pro-technology as the US.   

If non-harmonized trade is not feasible – for example, for political reasons (i.e, 

on on the global 

dispute 

gage in trade with 

 facto form 

sub-global trade agreements to capture at least some of the gains from trade. The 

agreements do not necessarily have to be institutionalized in the WTO sense. This finding 

eements of all 

cial choice and 

8, Cornes and 

es become de 

facto clubs in a Buchanan sense, where standardized goods (or non-standardized goods, 

depending whether precautionary principle or scientific equivalence was adopted) have 

the characteristics of club goods, and non-members are excluded from consuming the 

benefits – that is unrestrained trade among members. Workings of clubs are facilitated by 

their respective leaders: the EU in the “GM-free club” and the US in the “GM club”. 

Now we extend the number of countries considered: assume s

the EU’s precautionary approach to transgenetic crops and GM food

precautionary regulatory approach was adopted in the “follower” countries 

preference for GM-free or to secure access to the EU market is an intere

one of the countries would attempt to negotiate a common binding positi

level in a fear that non-harmonized trade would stop, or would result in a 

settlement procedure)—the second-best option is for countries to en

countries with similar preferences and similar regulatory approaches, and de

is consistent with the evidence on increasing numbers of small trade agr

types (not necessarily related to biotechnology), and fully supported by so

club theory (i.e., Buchanan 1965, Olson and Zeckhauser 1966, Olson 196

Sandler 1996). Groupings of countries with similar regulatory approach
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Leadership is facilitated by smaller, more homogenous groupings of countries. The 

existence of clubs is also assisted by positive externalities for smaller countries of 

belo , etc. 

ilemmas. 

 trade is a valid one, it 

n non-

harmonized trade. For a small country that has less to offer a large country (or club) in 

terms of gains from trade, there is a greater incentive to harmonize domestic standards 

ountry would 

 case). In addition, 

ntries nor the 

 might be 

representative of trade and the ’political’ affiliation of countries. This hypothesis remains 

to be empirically tested – assuming a data set allowing such analysis would be available. 

ts, and their 

maj  channels to 

ntract farming 

red to be GM.     

We expect to see increasing numbers of small countries adapting either EU-type 

standards, or neglecting food content standards in hopes of exporting to North America 

(and China and India appear to be producing and importing GM foods). In contrast, 

Brazil seems to be producing transgenic soybeans even in the face of a ban on the crop, 

and Argentina has quickly and widely adopted transgenic soybeans even without 

nging to a certain club, such as economic networks, political allies

Unavoidably the “club” approach is accompanied by a number of d

Although the argument of securing welfare maximizing gains from

comes at the expense of a separating equilibrium – and lower welfare tha

with the large-country standards, even if these standards are not what the c

have chosen without the trade considerations (e.g. the Zambia food aid

the separation might reflect neither consumer preferences in respective cou

chosen regulatory approach to transgenetic crops and GM foods. Rather, it

As of now, GM and GM-free transgenetic crops are treated as like produc

or producers (US, Argentina, Brazil) do not have separate distributions

market their crops (with the exception of the organic channel and a few co

situations). Therefore, unless proven GM-free, all products are conside
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enforcement of intellectual property rights. The result, nevertheless, is a bifurcation of the 

world’s agriculture into two clubs, one that accepts GM foods and one that does not, and 

a reorganization of trade and trade patterns based on this bifurcation.  

CO

e world’s 

agriculture into a set of countries who accept biotechnology and a set of countries that do 

not. Underlying are different preferences regarding transgenetic crops and GM foods, and 

diff vidence of 

ent in the 

tion of new 

varieties that was initiated in 1998 has apparently been lifted with new varieties working 

through the approval process in early 2004.  The EU is also exploring ‘choice based’ 

varieties and 

eflect changes in 

e WTO).10  

ssing needs to make 

choices regarding GM production and consumption.  For example, several southern 

African countries faced the choice between malnutrition and possibly famine or accepting 

food aid in the form of GM corn, with the decisions being largely anti-GM.  Other 

countries with large populations to feed—notably India and China—have formulated 

regulations that are expected to facilitate or at least allow rapid increases in GM area 
                                                

 

NCLUSION 

The opposing positions of the US and the EU threaten to polarize th

erent regulatory frameworks (precautionary principle vs. scientific e

equivalence) built upon these preferences.  

This polarization is becoming more noticeable despite some movem

European Union regulatory stance.  The EU moratorium on the introduc

ways in which regulation can allow the ‘co-existence’ of GM and GM-free 

foods.  There is little evidence that these potential regulatory changes r

consumer response to GM foods (as opposed to pressure from the US and th

Simultaneously, an increasing number of countries are faced with pre

 
10 http://www.cnn.com/2004/TECH/science/04/28/bc.food.eu.gmo.reut/index.html  
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planted and GM food consumption.  In other words, it appears that the technology is 

moving faster than the regulation.  This suggests that at least for the immediate future 

ake a choice 

regarding GM foods, leading to further bifurcation into ‘pro-GM’ and ‘anti-GM’ clubs. 

on 
l Trade. Cambridge, MA: The MIT Press. 

 
d Oxford, Princeton 

alla, Raj and Kevin Kennedy. 1998. World Trade Law: The GATT-WTO System, 
Regional Arrangements, and U.S. Law. Charlottesville, Virginia: Lexix Law Publishing.  

 of Clubs. Economica, New Series 32(125): 

Cornes, R. and T. Sandler. 1996. The Theory of Externalities, Public Goods, and Club 

Dixit, Avinash and Joseph Stiglitz. 1977. Monopolistic Competition and Optimum 

 
ternational 

27-535. 
 

 Foreign Trade. 

 
ms at the World 

nal of Trade Law 37(6): 1083-1095. 
 
Kerr, William A. 2003. Science-based Rules of Trade – A Mantra for Some, An 
Anathema for Others. The Estey Journal of International Law and Trade Policy 4(2): 86-
97. 
 
Krugman, Paul. 1979. Increasing Returns, Monopolistic Competition, and International 
Trade. Journal of International Economics 9(4): 469-79.  
 

there will be an increasing number of countries who feel the urgency to m

 

REFERENCES 

Bhagwati, Jagdish, Arvind Panagariya and T.N. Srinivasan. 1998. Lectures 
Internationa

Bernauer, Thomas. 2003. Genes, Trade, and Regulation. Princeton an
University Press 
 
Bh

 
Buchanan, J. M. 1965. An Economic Theory
1-14. 
 

Goods. Cambridge, UK, Cambridge University Press. 
 

Product Diversity. American Economic Review 67(3): 297-308.  

Gabszewicz, Jaskold, Avner Shaked, John Sutton, and J.F. Thisse. 1981. In
Trade in Differentiated Products. International Economic Review 22: 5

Helpman, Elhanan and Paul Krugman. 1985. Market Structure and
Cambridge, MA: MIT Press.  

Isaac, Grant E. and William A. Kerr. 2003. Genetically Modified Organis
Trade Organization: A Harvest of Trouble. Jour

 21



 22

oduct Differentiation, and the Pattern of 
Trade. American Economic Review 70(5): 950-959. 

Administered 
 Modified Corn: A Comparison of Consumers in 

France, Germany, the United Kingdom, and the United States. American Journal of 

ically modified 
ingent valuation of GM and non-GM breakfast cereals in the 

de Web: 

Krugman, Paul. 1980. Scale Economies, Pr

 
Lusk, J.L., J. Roosen, and J.A. Fox. 2003. Demand for Beef from Cattle 
Growth Hormones or Fed Genetically

Agricultural Economics. 85(February):16-29. 
 
Moon, W., & Balasubramanian, S.K. 2003. Is there a market for genet
foods in Europe? Cont
United Kingdom. AgBioForum, 6(3), 128-133. Available on the World Wi
http://www.agbioforum.org. 
 

iances. The Review of 
Economics and Statistics 48(3): 266-279. 

ken Books. 

, Monika. Forthcoming. Truth vs. Beauty: Essays on Standards, Trade, and 
Agreements. Doctoral Dissertation. Michigan State University, East Lansing, MI.  

alysis. New York, NY: W. W. Norton & 
Company.  
 
World Trade Organization. 2004. Various online materials. Available at 
http://www.wto.org

Olson, M. J. and R. Zeckhauser. 1966. An Economic Theory of All

 
Olson, M. J. 1968. The Logic of Collective Action. New York, Schoc
 
Tothova

 
Varian, Hal R. 1992. Microeconomic An

. Accessed on May 7, 2004.  
 
 

http://www.agbioforum.org/
http://www.wto. org/

