
Give to AgEcon Search

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

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

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

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

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


PIP

TheLSaelder Institute
for Economic Studie5]

Tel Aviv University
The Eitan Berglas School of Economics

I LIBRARY 1

1 osofirtst& I
I I 1, tL....._ •, -.01_3T, T!...,',1 C.;iF I:

ACMCULTOR.AL 1::::iNeiv",:'"- '

n 17 3 17 3 L7 1`7plio I 3 n
1l1x--`7n noicnaim mann iv1rY7 no`n-qpn



The Sackler Institute for Economic Studies
Founded by Raymond R. Sackler, M,D, and Mortimer D. Sackler, M.D.

The Sackler Institute promotes theoretical and applied research in
economics, in a wide of areas such as game theory, industrial
organization, public finance, international trade, monetary economics,
and more. The Institute's research staff is made up of members of
The Eitan Berglas School of Economics at The Tel Aviv University.



STANDARDIZATION POLICY AND
INTERNATIONAL TRADE

by

Neil Gandalland Oz Shy2

Working Paper No.12-96

April, 1996

1 The Eitan Berglas School of Economics, Tel-Aviv University

'The Eitan Berglas School of Economics, Tel-Aviv University and

University of Michigan

We are grateful to the Pinhas Sapir Center for Development for

financial support. We also thank Elhanan Helpman and Henrik

Horn and participants in workshops at the University of Michi-

gan and the Hong Kong University of Science and Technology for

valuable comments.

THE SACKLER INSTITUTE FOR ECONOMIC STUDIES

Faculty of Social Sciences
Tel-Aviv University, Ramat Aviv, Israel.



ABSTRACT

In this paper we examine the incentives for governments to recognize the
standards of foreign products. In the case of non-recognition, a foreign firm
must incur an additional cost to sell in the local market. In the benchmark
case, we assume that governmental policy is limited to either (1) recognizing
all foreign standards or (2) not recognizing any standards. We then en-
rich the model and investigate whether countries can gain by forming blocks
(standardization unions) which entail mutual standard recognition among
member countries.



1 Introduction

The trade policy literature has focused primarily on the strategic effects and welfare con-

sequences of 'traditional' trade barriers such as tariffs, quotas, and VERs.1 The success of

GATT in reducing these trade restrictions has been accompanied by an increase in less vis-

ible trade restrictions or non-tariff barriers (NTBs) in which standardization policy is often

used as a key instrument. The Uruguay Round of GATT left countries with the option of

setting standards on safety and health grounds.'

In a recent document, the European Commission, asserted that because the U.S. typically

does not recognize foreign standards, EC companies wishing to sell in the U.S. often have to

unnecessarily incur extra costs in order to meet the U.S. standards.' Additionally, foreign

manufacturers wishing to sell in the U.S. also must meet standard requirements of state and

local governments; these typically exceed the U.S. Federal requirements. For example, in the

case of telecommunications equipment in the U.S., the formal requirement's (as set out by the

U.S. Federal Communications Commission) are limited to "no harm to the network." Two

major U.S. Cities (Chicago and Los Angeles) require that equipment be produced according

Underwriter Laboratories (UL) Standards and that UL test and certify the equipment. Such

practices are also common in other countries.'

Our goal in this paper is to examine strategic aspects of governmental standardization

policy and the welfare implications when standards are horizontally differentiated. We de-

velop a three country, three variety world economy model and analyze governments' incen-

tives to recognize foreign standards and to form standardization unions for the purpose of

mutual standard recognition. We assume that when governments do not recognize foreign

'See Corden (1984) for a summary of this research.

2See Business America, Vol 115: 22-23, January 1994.

3A U.S. Congressional Research Service (1989) document notes that of the approximately 89,000 standards

recognized in the U.S., only 17 were adopted directly from the international standard organizations.

4In the case of Israel, all telecommunications equipment must be tested and certified by the Ministry of

Communications.



standards, foreign firms must incur a standard conversion cost in order to adhere to the local

specification and be permitted to sell in the domestic country.5 On the other hand, if the

local government recognizes all standards, foreign producers need not incur the conversion

cost in order to sell in the local market.

In the basic (benchmark) case, we assume that government policy is limited to (1) either

recognizing all foreign standards or (2) not recognizing any foreign standards. We then enrich

the model by allowing firms to join standardization unions. In a Standardization Union,

member countries mutually recognize all standards of the goods produced in other member

countries. If a standardization union is formed, the union sets a COMMOD standardization

policy towards nonmember countries. We obtain the following results:

• When the standardization conversion costs are relatively small, mutual recognition

is the unique equilibrium, that is, no standardization union is formed; this outcome

maximizes world welfare.

• When the standardization conversion costs fall in a moderate range, mutual recognition

• is the unique equilibrium in the benchmark case when standardization unions are

pfohibited. When standardization unions are allowed to form, two countries will form

a standardization union and not recognize the standard of the third (non-member)

country. Here, relative to the benchmark case, the formation of a standardization

union reduces aggregate world welfare.

• When the standardization conversion costs are very large, nonrecognition is the unique

equilibrium in the benchmark case. Here, nonrecognition leads to foreclosure; there is

no international trade. When standardization unions are allowed to form, two countries

form a standardization union and do not recognize the standard of the third (non-

member) country. In this case, union formation creates trade and is welfare improving.

'The model also applies to certification and testing costs; Recall the discussion of telecommunications

equipment imported into the U.S..



The literature on standardization policy and international trade has primarily examined

the effects of imposing minimum quality standards. More recent contributions include Lutz

(1993) and Boom (1995). Both authors employ a model of vertically differentiated product

differentiation to examine the effect of minimum quality standards. In a related setting,

Barrett (1994) examines the incentives for governments to impose environmental protection

standards on industries that compete in oligopolistic international markets. Casella (1994)

provides a review of the literature on standards and trades. In her survey, standards are

also vertically differentiated. In our setting, standards are horizontally rather than vertically

differentiated.

1.1 Organization of the Paper

Since our analysis investigates the incentives for mutual standard recognition, in the re-

mainder of this section we briefly discuss international standards organizations and the

European Community's (EC's) mutual standardization .policy. -Sect)on -2 develops the basic

three country, three-firm -1;-r-o—C-1-1.;-Ct, horizontal differentiation model and describes how gov-

ernmental certification policies affect firms and consumer. Section 3 solves for equilibrium

standardization policies under the assumption that countries act unilaterally. Section 4

formally defines Standardization Unions, and analyzes countries' incentives to participate

in such organizations. In sections 3 and 4, we assume that. the conversion costs are small

enough so that in equilibrium, all three brands are sold in each country regardless of the

standardization policies enacted by the governments. Section 5 analyzes the case where

the standard-conversion costs are relatively high; in such a case, not recognizing foreign

standards leads to the exclusion of foreign firms from domestic markets. Section 6 briefly in-

vestigates how different population sizes affect countries' incentives to form standardization

unions. Section 7 provides brief conclusions.
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1.2 International standardization

At the international level, membership in international standards organizations such as the

International Organization for Standards (ISO) and the International Electrotechnical Com-

mission (IEC) is open to all countries of the world. Their main task is to elaborate and

publish standards and to harmonize standards of members. However, ISOPEC members

are not obliged to implement international standards as national standards. Every member

can freely decide whether it wishes to recognize the international standard directly, i.e., to

accept it as a national standard, or to develop its own national standard. In our setting,

each country independently chooses whether to recognize foreign standards.

1.3 Harmonization of technical standards within the EC

The 1957 Treaty of Rome was intended to create a single market across the European coun-

tries. Article 30 prohibited not only quantitative restrictions on imports but also all measures

having an equivalent effects. Although a customs union was established very quickly and

significant progress made with respect to the free movement of goods, physical and technical

barriers continued to exist which prevented the creation of a genuine single market. Indeed,

Article :36 of the Treaty permits prohibition or restrictions on the movement of goods based

on health and safety concerns.

Up until 1985, the Community (using the so called 'old approach') removed technical

barriers by harmonizing technical product specifications.' This approach became more diffi-

cult to employ since it fixed technical specifications without taking account of the diversity

of production methods and consumers' preferences for variety.

In 1985, the Commission adopted a new approach to technical harmonization and standards.

Under the new policy the manufacturer may freely choose how to meet the essential require-

ments (EC directives). To assist in the process, the Commission issued mandates to European

6"A New Community Standards Policy," Commission of the European Communities, 4, January 1993.
7COUI1C11 Resolution of 7 May 1985, Official Journal of the European Communities, No. C 136/1.
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Standardization bodies (CEN, CENELEC, and ETSI) to develop voluntary standards which

meet the essential requirements. In this paper, we examine the incentives for countries to

agree to "mutual recognition" of standards. Our standardization unions play a role similar

to that of the European Standardization bodies.

2 A Three-Country Model

In this section, we develop a three-country, three-variety world economy model. We denote

the three countries by a, 0, and 7 and the three varieties by 1, 2, and 3, where brand 1 is

produced in country a, brand 2 in country ,8, and brand 3 by country -y. We index countries

by k = a,f3,-y, and brands by i, j, 1 G {1, 2, 3}. In the following subsections we describe the

market in one representative country where all three firms are selling.

2.1 Consumers

In each country k, k = a, 0,7, there is a continuum of 3nk, nk > 0, consumers uniformly

distributed on a circle; we normalize the circumference to three (3) units of distance. Thus,

consumers are uniformly distributed with density nk. The circle is illustrated in Figure 1.

Each consumer has an inelastic (unitary) demand for the product. Let di( x), d2(x), and

d3(x) denote the shortest arc distance between an arbitrary consumer x and firms 1, 2, and 3,

respectively, and let pi, p2, and p3 be the price charged by each firm respectively.

Formally, the utility function of an arbitrary consumer x is given by8

{ V — pi — Tcli(x) if he buys brand 1

V — p2 — rd2(x) if he buys brand 2 (1)

V — p3 — rd3(x) if he buys brand 3,

where V is the utility common to all varieties, and 7 measures the per unit transportation

cost associated with buying a brand which is located distance di(x) from the consumer's

The inelastic unitary demand implies that V is large enough so that each consumer makes a purchase.

ln the welfare calculations we leave V out, since it would be the same for each regime.
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a

(1 - x1,2)

Firm 2

x1,2

x2,3

Firm 1

Figure 1: Salop's circular country

'ideal' brand.

2.2 Firms and technology

,1

Firm 3

in each country there is a single firm producing a single brand. Brand 1. is produced in

country a, brand 2 in country 0, and brand 3 in country 7. The firms are assumed to be

equally spaced on each country's circle, so the distance between any two firms equals exactly

one unit of distance. (See Figure 1.)

We assume that production costs are identical for all brands and without loss of generality,

we normalize these costs to zero. The specifications (standards) of each product are different,

that is, all products have different standards that may or may not be recognized by other

countries.

We assume that each country has an established standard and that the domestic product

meets this standard. Thus, the firm located in country a produces brand 1 to operate



on a's standard. Similarly, the firm located in country # produces good 2 to operate on fl's

standard, and so on.

If country 0, for example, decides to recognize the standard employed by the domestic

producer only, foreign producers will have to incur standard conversion costs in order to

adhere to the local standard and be permitted to sell their products in country 13. On

the other hand, if the government of a particular country recognizes all standards, foreign

producers need not incur the conversion cost in order to sell in the local market.

We denote the unit conversion cost for brand i by c, i = 1,2,3, where

i
c if standard i is not recognized in country k, (c> 0)

c (2)
0 if standard i is recognized in country k.

In the basic model, we assume that the conversion costs are not too large relative to trans-

portation costs. This ensures an equilibrium where all three brands are sold in each country

exists for all possible standard recognition policies enacted by governments: Formally,

ASSUMPTION 1 c < 157/7.

In section 5, we examine the case in which the standardization (conversion) costs are high;

in such a case, nonrecognition excludes foreign brands from the domestic market.

Finally, we assume that national markets are fully segmented so that no arbitrage takes

place. This assumption implies that firms can set different prices in different countries.

2.3 Timing of the game

The interaction takes place in stages. In the first stage, each country decides whether or not

to recognize all standards. In the second stage, each firm sets profit maximizing prices in

each country and consumers make purchases. We solve the game by backwards induction

beginning with the second stage.

7



2.4 The Second Stage Equilibrium

In this stage, government standardization policies are given. The assumption that c < 157/7

implies that all firms will have positive market shares in each country in equilibrium; hence

we can solve for the equilibrium prices in a representative country. Denote by xi the market

share of firm i, and by xid the location of a consumer who is indifferent between buying

brands i and j, as measured from the location of firm i, see Figure 1. Each firm takes

the prices of its rivals and government standardization policy as given and sets its price to

maximize its profit in that country. The following proposition is proved in Appendix A:

Lemma 1 Equilibrium prices (pi), market shares (xi), and profits (ri) of firm i in a repre-

sentative country k are:

pi= 5

1 ci ci
x- • = —

2 
+ 

57-

i,j,/ E {1,2,3}, i j 1

and xi = 1 +
57

5 — 2ci ci c02, G {1,2,3}, i j 1.
257

2.5 Welfare

In a given country, denote by Ei the total consumer expenditure on brand i, i = 1, 2, 3.

Then, by (3) and (4) we have that

k Cj + + 3Cil[
1 

 2ci]
Ei -= nkpixi = i,j,1 E {1,2,3}, i j /. (6)

5 57

Similarly, for each brand i, i = 1,2,3, the aggregate consumer transportation cost for

brand i is given by

8



nk T 

+ 57 +
[1  — 2 nk T 11 Ci Cil 2

E {1, 2, 3}, i j /.9 (7)
—2 —2 2 2  57

Country k's aggregate consumer surplus is given by total gross utility less the sum of

aggregate consumer expenditure on all brands and the aggregate economy's transportation

cost. Formally, country k's consumer surplus (up to a constant) is

CS —(E.c + + + 712k T3k), k = a, (8)

where Etc is defined in (6) and Tik in (7).

Let Hi denote firm i's aggregate world-wide profit from selling brand i in the three

countries. That is, Hi = + 7r-1? + r7, where 7r- is the profit earned by firm i from selling

in country k as given in (5).

Hence, total surplus in country k, with domestic firm i is

TSk CSk (9)

We assume that the objective of each government k is to maximize total surplus, that is

the government of country k chooses its action to maximize (9).

Equilibrium Standardization Policies: Benchmark Case

In the benchmark case, each government k is restricted to choosing an action ak E {R, N

where R means recognizing all foreign standards, and NR means not recognizing foreign

9To derive this expression, note from figure 1 that to the left of firm 1 the average distance traveled to

firm 1 is x1,2/2, whereas the average distance traveled by the consumers located to the right of firm 1 is

(1 — x3,1)/2. Hence, using (4), the aggregate transportation cost for brand 1 is given by

= nk
[7(x1,2)2

2

7(1 — X3,02

2

2

= 
nk 7 [1 c2—cii kT 1 C3 — C112

2 2 07 j 2 2 57 j



standards.1 We define a world standardization outcome as the strategy triplet , afi, .

In sections 3-5, we assume that the population in each country is identical, i.e., Tik = n for

k = a, 3,7. In section 6, we relax the equal population assumption.

Table 1 provides the total surplus of country a under all possible standardization policies

outcomes."

(aa, a° , al a's Welfare T Sa)

(R, R, R)
—3n
4

(ArR, R, R)
3n(8c2 — 40c7 — 2572)

1007

n(8c2 — 80c7 — 7572)
(R, NR, NR) 1007

(NR, NR, NR)
n(32c2 — 200c7 — 7572)

1007

(R, R, NR)
n(4c2 —40c7 — 7572)

-1007 .

(NR, NR, R) .
n(28c2 — 160 CT - 7 572 )

100T

Table : Country a's total surplus under all possible standardization policy outcomes

We can state the following proposition: .

Proposition 1 When governments' actions are restricted to either fully recognizing all fo
r-

eign standards, or to not recognizing any foreign standard, then recognizing foreign standards

(action R) is a dominant action for each government.

Proof. From Table 1, TSa(R, al), > T Sc x (N R, a'9, al for all given af3,e E {R, NR} if

and only if c < 57, which is true by Assumption 1. 
m

"Section 4 allows each country the option of recognizing one foreign standard, but not recogn
izing another

foreign standard by forming standardization unions.

"Recall that we do not include the gross utility (3nV) that is common to all standardization 
regimes.
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The intuition for Proposition 1 is as follows: Under the assumed constant returns to s
cale

production technologies, the standardization policy of each government does not aff
ect profit

of domestic firms from foreign sales. That is, nonrecognition only enhances the pr
ofit of the

domestic firm by raising the costs of foreign brands. Lemma 1 shows that this inc
reases the

equilibrium market share, price and profits of the domestic firm, relative to the case in 
which

are standards are certified. However, from Lemma 1, there are two effects associated
 with

nonrecognition that reduce welfare:

O Relative to recognition, the domestic and foreign firms charge higher prices 
under

nonrecognition. Hence total consumer expenditure is higher under nonrecognition.

O The economy's aggregate transportation costs increase relative to the recognition
; this

is because the policy of nonrecognition leads to asymmetric equilibrium prices, w
hich

results in unequal market shares.

Proposition 1 shows that these latter two effects dominate, that is, total surplus is
 higher

under recognition. Hence, the mutual recognition outcome (ace, a°, a = (R, R, R) con-

stitutes an equilibrium in dominant actions. Note that the mutual recognition outcome

(R, R, R) Pareto dominates the nonrecognition outcome (NR, NR, NR). Howev
er, such an

equilibrium is not always observed. Indeed, in section 5, we'll see that when the
 conversion

costs are relatively large, the equilibrium outcome is nonrecognition 
12

4 Common Markets and Standardization Policies

In this section, we show that under certain conditions welfare maximizing count
ries can gain

relative to the mutual recognition equilibrium (Proposition 1) by forming s
tandardization

unions that mutually recognize member countries' standards while not recogn
izing the stan-

120bviously, political pressures of domestic firms may affect the objecti
ve function that the government

maximizes. If a government puts sufficient weight on the profits of the domestic
 firm, it would be a dominant

strategy for governments not to recognize foreign standards even in this case.



dards of nonmember countries. Similar to the concept of a customs union, we introduc
e the

following terminology:

DEFINITION 1 A Standardization Union (SU) exists if member countries mutuall
y rec-

ognize all standards of the goods produced in other member countries. A standar
dization

union sets a common standardization policy towards nonmember countries.

Thus, in this section we enlarge the strategy set of each government to include 
the

possibility of recognizing the standard of one foreign country but not recognizing the st
andard

of another foreign country. We denote by ac = Rki '-'ku an action where the government of

country k recognizes the standard of country k' but does not recognizes the stand
ard of

country k". Thus, the strategy set of each country k is now enlarged to the set

{R, NR, Rki , R } , k k' k" and k, k', kll = a, , . (10)

In the first stage, any two countries can agree to "mutual recognition" of standards; 
in

such a case, the standards of the respective domestic firms are recognized in both cou
ntries.

The formation of a standardization union also means that the two countries then 
set a

common standardization policy with respect to the nonmember country. Without 
loss of

generality, we assume that if a mutual recognition policy is agreed upon, it is b
etween

countries a and /3. The second stage is unchanged; firms set prices in each market
 and

consumers make purchases. We again solve the game by backwards induction.

The total surplus for country a when countries a and # form a SU and neither recog
nizes

country 7 is shown in Table 2. The table also shows the surplus received by country 7
.

From table 2, we can state the following proposition regarding the formation of s
tandard-

ization unions.

Proposition 2 In the setting in which countries may form standardization unions, w
e o

tam n the follow' ing results:

12



(a', al', al a's Welfare (TS") -y's Welfare (TS)

(R'''-'1' , Ra'--Y , NR)
n(4c2 — 1220c7 — 1572) n(56c2 — 280c7 — 7572)

1007

(R0 ,_,,, , , Rce,,, , , R) n(16c2 —12000c7 — 7572) n(32c2 — 160c7 — 7572)
1007

Table 2: Total surplus for SU member Country a, and nonmember country 7.

1. I4rhen the conversion costs are small, so that c < 57/4, mutual standard recognition

among all countries is the unique (subgame perfect) equilibrium outcome; no standard-

ization union forms.

2. When the conversion costs are relatively large, so that 57/4 < c < 157/7, the unique

subgame perfect equilibrium outcome is for two countries form a standardization union.

3. Regardless whether a standardization union is formed, the excluded country's best re-

sponse action is to recognize all standards.

Proof. Clearly, by Proposition 1, we can restrict our welfare comparison to the mutual

recognition outcome (R, R, R). Tables 1 and 2 imply that

T (R , , > T S"(R, R, R) if 5r/4 < c < 15r 7 .

The last part follows from the third column in Table 2.

The intuition behind Proposition 2 is as follows. A standardization union is established

for the purpose of increasing the market shares of member countries' firms (in member

countries' markets) at the expense of the firm in the non-member country. Proposition 2

demonstrates that union formation (that excludes the third country) is preferred by member

countries over the world mutual recognition outcome when the conversion costs are relatively

large. Under these conditions, the increase in the profits of the domestic firm in the market

13



of the other member country dominates the reduction in consumer surplus domestically

associated with nonrecognition of the standard of the nonmember firm:. Although union

formation between two countries increases the welfare of member countries at the expense

of the firm of the third (excluded) country, the excluded country maximizes total surplus by

recognizing all foreign brands.

In the case in which the conversion costs are very small, full recognition of standards is

the unique equilibrium, regardless of whether Standardization Unions can form. When the

conversion costs are larger, the unique equilibrium is for two countries to form a Standard-

ization Union and to not to recognize the standard of the nonmember country. In such a

case, allowing the formation of a SU reduces world welfare since in the absence of SU, all

countries adhere to mutual recognition. In the following section, we consider the setting in

which the conversion costs are very large.

5 Standardization Policies Leading to Foreclosure

Proposition I demonstrated that when the conversion costs are not too large, recognizing

foreign standards is a dominant action for each country. We now turn to analyzing govern-

ments' policies when the conversion costs are very large. Formally, in this section we change

Assumption 1 and assume that13

ASSUMPTION 9 c> 2 •

When a country does not recognize foreign standards we can state the following:

'Comparing Assumption 1 to Assumption 2, we do not analyze the parameter range 157/7 < c < 57/2.

Appendix C proves that a pure strategy Bertrand-Nash equilibrium in prices does not exist for this parameter

range when two countries form an SU. This is an unimportant technicality which is due solely to the fa
ct

that there are linear transportation costs in our model. With quadratic transportation costs, there would be

no such region. Since the intuition from this model is easier to grasp using linear transportation costs, we

elected not to employ the model with quadratic transportation costs. Nothing qualitative changes in such a

case.

14



Lemma 2 Suppose that country a does not recognize foreign standards. Under Assump-

tion 2, the unique equilibrium prices in country a are pi' = c — 7, and p = p = c. In this

equilibrium, firm 1 sells to the entire market in country a and earns a profit of 71 = 3n(c—r).

Proof. In the proof of Lemma 1, we showed that the profit of firm 1 when it forecloses

foreign firms by setting pi* = c T exceeds the profits it earns in an interior equilibrium

when c> 2.167 which holds by Assumption 2. m

Hence, for large values of c, the local firm sets its price so that it subsidizes the trans-

portation cost, T, of the consumer whose ideal brand is a foreign brand (located where a

foreign brand is located) and adds to the price the standardization cost "c" that must be

incurred by the foreign firms.14 Using Lemma 2, we now state the following proposition,

which is proved in Appendix B.

Proposition 3 Under Assumption 2:

1. Suppose that it is not possible to form a Standardization Union. Then, nonrecognition

of foreign standards constitutes a dominant action for each country, and there will be

no international trade.

Suppose that it is possible to form a Standardization Union. The equilibrium of the

extended game is for two countries to form a Standardization Union and jointly not

recognize the third (nonmember) country. In this equilibrium, there is no trade between

member and nonmember countries.

In this case, the formation of a Standardization Union increases world trade; if such

institutions were prohibited, no international trade would occur. This contrasts with the

case in which the conversion costs fall in the moderate range. In such a case, the possibility

of forming a standardization union leads to a reduction of trade.

"Once the domestic firm becomes more attractive to this consumer, all consumers located between the

two foreign firms also purchase from the domestic firm. This is why the foreclosure equilibrium exists.

15



6 Country Size and Standardization Unions

In the previous sections we investigated the incentives for two countries to mutually recognize

each other's standards. We showed that in the setting in which all countries are the same

size, any two countries will have an incentive to reach an agreement to mutually recognize

standards (and exclude a third country) whenever the conversion costs are moderately large.

The obvious follow-up question is how country size affects the incentives of countries to form

standardization unions.

We formally examine this issue under the assumption that conversion costs are either

small or moderate, i.e.. c < 157/7.'5 Due to the symmetry of firms' location, consumers in

country a are unaffected by whether the country forms a SU with country ,8 or country 7.

Hence, we merely need to check the profit of firm 1 under the two possible standardization

unions.

When (i) country a signs a SU with country /3, (ii) the standardization union does not

recognize the standard of the nonmember country, and (iii) country 7 fully recognizes all

countries, equation (5) implies that the total profit of firm 1 from selling in countries a, ,a,

and 7 is given by

na(c + 57)2 re (c 57)2 7-0(57)2

257 257 257 •

When (i) country a signs a SU with country 7, (ii) the standardization union does not

recognize the standard of the nonmember country, and (iii) country /3 fully recognizes all

countries, equation (5) implies that the total profit of firm 1 from selling in countries a,

and 7 is given by

Hence,

na(c + 57)2 72'3(57)2 (c 5r)2

957 257 257

a+13'.1-Y ria+11'-'13 if and only if n0 > n.

1511 is easy to verify that the results (as summarized in Proposition 4) also hold for the case when conversion

costs are large.
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Therefore,

Proposition 4 Under the assumption that side-payments are not allowed within the stan-

dardization union, if a standardization union forms, it will be formed between the two largest

countries.

Proposition 4 follows from the fact that SU enhances the profit of the domestic firm in the

foreign member country. This profit enhancement increases with the population size of the

other member country.

7 Conclusion

Our analysis focused on government standardization policies. Table 3 summarizes our results:

I.

c (standard conversion cost): c < .-
II. III.

5T < c < 151 5T <c < 57

Dominant Action
Foreclosure of Foreign Products
World Optimal Outcome Achieved

R
no
yes

UNIONS ARE PROHIBITED
R
no
yes

NR
yes
no

Standardization Union
Foreclosure of Nonmember Products

World Welfare Relative to Benchmark

no
no

same

UNIONS ARE ALLOWED
yes
no

decrease

yes
yes

increase

Table 3: Policy choices and their effects

When standardization conversion or certification costs are small, mutual recognition is

an equilibrium in dominant actions, regardless of whether standardization unions can form.

This outcome maximizes world welfare, so, there is no market failure in this case.

When the standardization conversion or certification costs are moderate, two countries

form a Standardization Union and do not recognize the standard of the third country. Rel-

ative to the equilibrium when unions are prohibited (and hence all standards are mutually

17



recognized), the formation of a standardization union will cause some consumers in member

countries to switch from the third country's brand to a brand produced by a member country.

Hence, trade between member countries will increase, whereas trade between members and

the nonmember will decrease. Thus, in Viner's terminology, the formation of a SU will cause

trade diversion, and therefore will reduce aggregate world welfare, since with the absence of

the SU, countries will choose to mutually recognize all standards.16

When the standardization conversion or certification costs are very large, the outcome

is nonrecognition when unions are not permitted to form. This leads to a foreclosure of

all foreign brands: there is no international trade. However, when unions are allowed to

form, the outcome is for two countries to form an SU and not to recognize the third country.

Using Viner's terminology, union formation will create trade and therefore is (world) welfare

improving.

We developed the institutional structure which we call Standardization Union as an

analog the Customs Union concept. We close by briefly examining an additional institutional

structure (which is an analog of Free Trade Area): an Open Standards Area (OSA).

Similar to a standardization union, in an OSA, all member countries mutually recognize all

standards of the goods produced in other member countries; unlike an SU, in an OSA, each

member country is free to set its own standardization policy with respect to nonmember

countries. In such an institutional setting, there is now an additional stage to the game

that we described in the body of the paper. In the first stage, any two countries can

agree to "mutual recognition' of standards. In the second stage, each "member" country

(independent]y) decides whether to recognize the standard of the nonmember. It is easy to

show that in our setting, each member country would recognize all standards, rather than

"Viner (1950) defines trade diversion as situation in which a country switches from low-cost foreign sources

to high-cost foreign sources. His welfare loss is due to the deadweight loss from lower consumption. In our

setting, all brands are produced with the same unit cost (zero); trade diversion occurs when nonrecognition

leads consumers to "switch" to a recognized brand, thereby increasing the aggregate transportation (distaste)

cost.
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just the standard of the member country. The intuition is that the standardization union is

attractive because of the large profit of the domestic firm in the market of the other member

country. Once a standardization union has been formed, each member government can

increase domestic consumers' surplus by recognizing the standard of the excluded country.

Of course, both member countries have incentives, to behave in this fashion. Thus, the

possibility of forming an OSA always leads to an increase in world welfare relative to the

standardization union.17

Appendix

A Deriving a circular country model with asymmetric cost struc-

ture (Lemma 1)

Consider an economy with population size 3nk located on an 3-unit-circumference circle,

where each firm produces a single brand and located one unit of distance from each other.

Figure 1 illustrates such an economy. Given prices for the three brands, the consumer who

is indifferent between purchasing brand 1 and brand 2 must satisfy

implying that

Pi — 7X1,2 = —p2 7(1 —

1 P2 Pi 
X1,2 .= m 27

In each country k, firm 1 takes all prices charged by other firms as given and chooses pi that

solves

max 71-1 = nk (x1,2 + 1 -
k
1

3,1) = nic(P1 — C1) (1 + 
P2 +P3 

— 2pi

27 )

yielding first order condition given by

= _ nk + 2c1 p2+ P3 — 4M  )
0  2T

l'Of course, the member countries are better off under a standardization union.
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We can now generalize (12) for any firm i:

T Pj+Pl ci

+
i7 e {17 27 3}7 i j

Solving the three equations given in (13) yields

3ci cj Cl
Pi 7 + i,j,/E{1,2,3}, i0j0 1.

Substituting the expressions for pi and xi into the expression for profits yields equilibrium

profits

12
k k (57 C j 

n i,j,/ E {1,2,3}, i j 1.
257

We now must verify that this is indeed an equilibrium, i.e., that the domestic firm does

not wish to foreclose foreign firms in the case of nonrecognition. When, country a does not

recognize foreign standards, the domestic firm (firm 1) can foreclose the foreign firms by

charging psì c T. In this case, firm 1 sells to the entire market in country a and earns

a (deviation) profit of r1 = 3n(c — 7). Deviation profits are less than equilibrium profits if

and only if
n(57 2c)2

7r1 = 3n(c --- 7) <
257

i11-grorwhich is true if and only if c < 5(8 2.167, which holds by assumption.

B Proof of Proposition 3

We first prove the part one of the proposition. 71 = 3n(c 7) = E" which is aggregate

consumer expenditure in country a. Since all of a's consumers buy from firm 1, the average

distance traveled by consumers is 3/4 units of distance. Hence, aggregate transportation

costs are Ta = 3n x 37/4 = 9n7/4.18 Altogether, under nonrecognition, the sum of consumer

surplus and profit of the domestic firm locally is

9n
CS' + = = 

7

4 •

18Note that under foreclosure, the formula for transportation costs in (7) is no longer valid.
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Under the full recognition policy, the average distance traveled by consumers is 1/4 unit of

distance. Hence aggregate transportation costs are Ta = 3727/4. Under full recognition, the

sum of domestic consumer surplus and profit of the domestic firm locally is

11n7

4
(16)

Comparing (15) with (16), nonrecognition is a dominant strategy.

To prove the second part assume that countries a and fl form a SU. Let us concentrate

on country a only. We now show that p1 = p2 = 37/2 and p3 = c constitute a unique

Bertrand-Nash equilibrium where firm 3 is foreclosed.

To see why firm 3 does not sell even when it charges p3 = c note that Assumption 2

implies that 37/2 + 7 < c. Hence, even the consumer most oriented towards brand 3 would

prefer buying brand .1 or 2 rather than brand 3.

We now show that the above prices constitute a unique Bertrand-Nash equilibrium when

only firms 1 and 2 sell in this market. In view of Figure 1, firms 1 and 2 are separated by an

arc with length one and arc of length two. On the "shorter" arc, the market size of firm 1,

given in (4), is

XS - T 4- P2 Pi1,2 -

Similarly, its market share on the "longer" arc is

27 p2 -
27

Thus firm 1 chooses pi to maximize p1(42 xt2). Performing a similar maximization for

firm 2 yields the equilibrium prices pi = p2 = 37/2.

Finally, we are left to show that countries a and # are better off under the SU compared

with no union. Under the SU, the profit of firm 1 from selling in a and is given by

7ri = 2[3n/2 x 37/2] = 9n7/2. Aggregate consumer expenditure is Ea = 3n(37/2) = 9n7/2.

Under the standardization union, the average distance traveled by consumers is 5/12 unit of

distance. Hence aggregate transportation costs are T 5727/4. Hence, under this union,
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consumer surplus in country a plus the profits of the domestic firm in country a from sales

in countries a and fi are

CSa + +
5n7 9n7

> —
4 4

(17)

which is the sum of consumer surplus and the profits of the domestic firm in country a from

sales in countries a and without the union from (15).19 •

C Nonexistence of an equilibrium under SU for 157-/7 < c < 5r/2

We look at countries a and under a union. We first show that an interior equilibrium does

not exist; we then show that a foreclosure equilibrium does not exist.

- By a way of contradiction, suppose that an interior equilibrium exist; we'll focus on

country a only. Then, by (3),

Pi = P2 = T + -
5

Next, under no foreclosure, (5) implies that

n(57 + c)2
In .----

257

(18)

(19)

Now, let firm 1 deviate from the equilibrium price given in (18) and set p = c — r to

undercut firm 3 (not recognized by the union). Then, by (4), on the short arc between firms

1 and 2 we have that
1

x-1S =A, 2 27

On the longer interval, the indifferent consumer satisfies

Pi -I- rxi,2 = P2+ 7(2 - x2)

yielding
2(5T

1,2 
=57

'Recall that without the SU, the domestic firm of country a has no sales in country /3.
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summing up
357 — 8c

x1 = "'1,2 "'1,2 =
107 •

Since, under foreclosure (A = 7),

(c — 7)x1 =

Now, foreclosing is profitable for firm 1 if

or,

There are two roots:

n(57 + c)2
— 7r =

— 7)(357 — 8c)

10 7

)(357 — 8c

2 5 7 10 7

3n(-75r2 + 65c7 — 14c2) 
>0.

507

157 57
c = and c=---.

2.

Then, firm 1 benefits from foreclosure if

157 57
 < c <
7 2

>0

(20)

(21)

Hence an interior equilibrium does not exist in this range of the parameter space.

Finally, assume now that an equilibrium exists in which country has no sales in countries

a and fi. From the proof in proposition 3 in Appendix B, the only possible (symmetric)

equilibrium is characterized by pi = p2 = 37/2, and p3 = C. For this to be a foreclosure

equilibrium, firm 3 must not have any sales at these prices, that is, it must be the case that

37/2 <c — 7 which implies that c> 57/2. However c < 5T/2. Hence, a contradiction.

23



References

Barrett, S., 1994, "Strategic Environmental Policy and International Trade," Journal of

Public Economics, 54: 25-38.

Boom, A., 1995, "Asymmetric International Minimum Quality Standards and Vertical Dif-

ferentiation," Journal of Industrial Economics, 43: 101-19.

Casella, A., 1994, "On Standards and Trade: A Review of Simple Results," Columbia

University, mimeo; forthcoming in Free Trade and Fair Trade, J. Bhagvvati and R.

Hudec (eds.), The MIT Press.

Corden, M., 1984, "The Normative Theory of International Trade,' in R. Jones and P.

Kenen (eds.), Handbook of International Economics, Amsterdam: North-Holland.

Lutz, S., 1993, "Vertical Product Differentiation, Minimum Quality Standards, and Inter-

national Trade Policy," Purdue University, Ph.D. Dissertation.

Salop, S., 1979, "Monopolistic Competition with Outside Goods," The Bell Journal of

Economics, 10, 141-156.

Viner, J., 1950, The Customs Union Issue, New York: Carnegie Endowment of International

Peace.

24



15-95
(Sadder)

16-95
(Foerder)

17-95
(Foerder)

18-95
(Sadder)

19-95
(Foerder)

20-95
(Foerder)

21-95
(Sackler)

22-95
(Foerder)

23-95
(Foerder)

24-95
(Sackler)

TILE FOERDER INSTITUTE FOR ECONOMIC RESEARCH and
THE SACKLER INSTITUTE FOR ECONOMIC STUDIES

Assaf Razin
Efraim Sadka

The Eitan Bergla.s School of Economics
Tel—Aviv University

List of Recent Working Papers

Public Debt in Israel: Policy Lessons

Ami Navon, Oz Shy
Sz Jacques—Francois
Thisse

Arthur Fishman

Arthur Fishman

Arthur Fishman

David M.Frankel

Ran Spiegler

David M. Frankel

Ariel Rubinstein
Amos Tversky and
Dana Heller

Zvi Eckstein
Kenneth I.Wolpin

Product Differentiation in the Presence of
Snob and Bandwagon Effects

Imperfectly Informative Equilibria for
Signalling Games

Search with Learning and Price Adjustment
Dynamics

A Theory of Price Inertia

A Pecuniary Reason for Income Mixing

Coordination and Matchmakers

A Simple Model of Creative Bargaining

Naive Strategies in Competitive Games

Estimating the Effect of Labor Market
Discrimination on Black—White Differences
in Wage Offers Using a Search—Matching—
Bargaining Model

25-95 Michael Kahneman A Model of Bargaining Between Delegates
(Foerder)

26-95 Roberto Serrano &
(Foerder) Oved Yosha

Decentralized Information and the Walrasian
Outcome: A Pairwise Meetings Market with
Private Values

Copies of the working papers or a complete working paper list of the two Institutes can be
obtained from: Mrs.Stella Padeh, The Foerder Institute for Economic Research, Tel—Aviv
University, Tel—Aviv, 69978 Israel. Fax: 972-3-640-9908. e—mail: foerder@econ.tau.ac.il



27-95
(Sackler)

28-95
(Foerder)

29-95
(Foerder)

30-95
(Sackler)

31-95
(Foerder)

32-95
(Foerder)

33-95
(Sackler)

34-95
(Foerder)

35-95
(Foerder)

36-95
(Sackler)

37-95
(Foerder)

38-95
(Foerder)

39-95
(Sackler)

40-95
(Foerder)

41-95
(Foerder)

42-95
(Sackler)

S.Rao Aiyagari
Toth Braun and
Zvi Eckstein

Benjamin Bental
Zvi Eckstein

Eran Yashiv

Elhanan Helpman

Gene M.Grossman
Elhanan Helpman

Chaim Fershtman
Yoram Weiss

Yoram Weiss
Robert J.Willis

Yoram Weiss
Menachem Gotlibovski

Dan Ben—David

Dan Ben—David
David H.Papell

David Pines

Yishay Yafeh
Oved Yosha

Chaim Fershtman
Neil Ganda

Dan Ben—David

Dan Ben—David

Dan Ben—David and
Alok K.Bohara

Transaction Services, Inflation and Welfare

A Neoclassical Interpretation of Inflation and
Stabilization in Israel

The Determinants of Equilibrium Unemployment:
Structural Estimation and Simuluation of the
Search and Matching Model

Politics and Trade Policy

Rent Dissipation, Free Riding, and Trade Policy

Social Rewards, Externalities and Stable
Preferences

Match Quality, New Information and Marital
Dissolution

Immigration, Search and Loss of Skill

Trade and Convergence Among Countries

The Great Wars, the Great Crash and Steady
State Growth: Some New Evidence About an
Old Stylized Fact

Multiple Private Goods in Clubs and Local
Public Good Economies: A Unified Approach

The Strategic Use of Relationship Banking

The Effect of the Arab Boycott on Israel:
The Automobile Market

Convergence Clubs and Diverging Economies

Measuring Income Convergence: An Alternative
Test

Trade Liberalization and Income Equalization:
A Long—Run Perspective

11



43-95 Dan Ben—David
(Foerder)

44-95 Elhanan Helpman
(Foerder) Genne M.Grossman

45-95 Chaim Fershtman
(Sackler) Aart de Zeeuw

1-96 Eyal Sulganik
(Foerder) Itzhak Zilcha

2-96 Gene M.Grossman
(Foerder) Elhanan Helpman

3-96
(Sackler)

4-96
(Foerder)

5-96
(Foerder)

Jacob Glazer
Ariel Rubinstein

Dan Ben—David
Atiqur Rahman

Dan Ben—David
David H.Papell

6-96 Jeffrey Church
(Sackler) Neil Gandal

7-96 Lee A.Lillard
(Foerder) Yoram Weiss

8-96
(Foerder) Leonardo Leiderman

Graciela L.Kaminsky

9-96 Dan Ben—David
(Sackler) David H.Pappell

10-96 Gene M.Grossman
(Foerder) Elhanan Helpman

11-96 Avinash Dixit
(Foerder) Gene M.Grossman

Elhanan Helpman

12-96 Neil Gandal
(Sackler) Oz Shy

Convergence Clubs and Subsistence Economies

Technological Determinants of Trade

Tradeable Emission Permits in Oligopoly

The Value of Information: The Case of Signal—
Dependent Opportunity Sets

Intergenerational Redistribution with Short—Lived
Governments

What Motives should Guide Referees? On the Design
of Mechanisms to Elicit Opinions

Technological Convergence and International
Trade

Some Evidence on the Continuity of the Growth
Proceses Among the G7 Countries

Systems Competition, Vertical Merger and
Foreclosure

Uncertain Health and Survival: Effects on
End—of—Life Consumption

High Real Interest Rates in the Aftermath
of Disinflation: Is it a Lack of Credibility?

Slowdowns and Meltdowns: Post—War Growth
Evidence from 74 Countries

Electoral Competition with Policy Compromise

Common Agency and Coordination: General
Theory and Application to Tax Policy

Standardization Policy and International Trade

Ill




