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Abstract

What incentives do governments have to negotiate �new trade agreements,�i.e., agreements

that constrain not only governments�choices of tari¤s, but also their domestic regulatory poli-

cies? We focus on horizontal product standards, i.e., those that impose requirements along

a horizontal dimension of product di¤erentiation. We introduce di¤erences in ideal products

across countries and consider cases in which product choices do not and do confer externalities

on other national consumers. In addition to characterizing the features of the optimal new trade

agreement in each environment, we ask whether detailed negotiations about regulatory rules are

needed for global e¢ ciency or whether an �old trade agreement�augmented by some �policed

decentralization�of regulatory procedures can achieve the same outcomes.
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1 Introduction

Negotiations at the multilateral, regional and bilateral levels have been remarkably successful at

reducing the traditional barriers to international trade in the post-war period. The World Bank

reports a weighted average applied tari¤ rate on all products traded in the world of less than 2.6%

in 2017. In 1939, average applied tari¤s were 23.3% in France, 32.6% in Germany, 29.6% in the

United Kingdom and 13.3% in the United States, and even higher in many smaller countries (see

Bown and Irwin, 2015). Quota restrictions, which were ubiquitous in earlier periods, have been all

but eliminated.

With this success, the trade community has shifted its attention to various non-tari¤ barriers

(NTB�s) that leave world markets still far from integrated. And among the NTB�s that receive

the most scrutiny are impediments to trade that arise from di¤erences in domestic regulations

or what Sykes (1999a, 1999b) has termed �regulatory heterogeneity.� International disciplines for

regulatory procedures lie at the heart of the Technical Barriers to Trade (TBT) Agreement and the

Sanitary and Phytosanitary (SPS) Agreement that were concluded as part of the Uruguay Round

of trade negotiations. They have been the subject of further negotiation at the regional level under

the recently concluded Trans Paci�c Partnership (TPP) and have provided the primary impetus

for the Transatlantic Trade and Investment Partnership (TTIP) negotiations between the United

States and Europe.

National governments regulate commercial behavior for a myriad of reasons. Regulations sup-

port cultural and social norms, address environmental, health and safety issues, confront problems

arising from asymmetric information between producers and consumers, and protect society from

systemic risks in the �nancial sector, the telecommunications sector, the IT sector, and a host of

others. But the trade community has long recognized that governments can use their regulatory

authority to pursue mercantilist objectives as well. Regulations can baldly favor domestic �rms

over foreign �rms, or they can be facially neutral but still impose the greatest costs on export-

ing �rms and thereby impede global competition. Moreover, as the economics literature on trade

agreements has emphasized, if governments do not cooperate in setting their national policies, and

if they neglect the interests of consumers and �rms that are not part of their constituencies, then

global ine¢ ciencies will emerge even in the absence of any protectionist intent (see, for example,

Bagwell and Staiger, 2002, and Grossman, 2017).

Lamy (2015, 2016) highlights a particular form of international externality that arises from

regulatory dissonance. Firms that are obliged to satisfy di¤erent regulations for their various

destination markets must produce di¤erent versions of their products, often at substantial cost in

the form of foregone economies of scale. Lamy argues that, as the precautionary motive for trade

regulation designed to protect consumers� health, safety and values displaces the protectionist

motive that served to insulate producers from competition, the leveling of the trade playing �eld

will become less about eliminating protective barriers and more about reducing di¤erences between

policies that have legitimate aims. And as he states in his 2015 Jan Tumlir Lecture, he sees the

current period as a watershed moment for trade agreements:
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�What trade media tell us is that today�s trade theater is about two big shows, TPP

and TTIP. What they do not tell you is that TPP is in many ways the last show of the

old world of trade, and that TTIP is the �rst show of the new world of trade. TPP

is mostly, though not only, about classical protection related market access issues ...

TTIP is mostly, though not only, about precaution relating to regulatory convergence.�

(Lamy, 2015, p. 8)

The new landscape for trade negotiations requires, in Lamy�s view, harmonization, or at least

convergence, in regulatory measures. Yet, as Sykes (1999a, 1999b, 2000) cogently argues, inter-

national di¤erences in incomes, cultures, risk preferences and tastes generally justify regulatory

heterogeneity, even if we admit the extra cost of satisfying a multitude of di¤erent rules. Sykes

notes that only very exceptionally will cooperation suggest the desirability of complete harmoniza-

tion. The writings of Lamy on the one hand and Sykes on the other raise the immediate question

of what is the appropriate trade-o¤ in international trade agreements between heterogeneous tastes

across international borders and the cost burdens imposed by disparate regulations.

In this paper, we begin the task of answering this question. We consider a trading environment

in which individuals residing in di¤erent countries hold dissimilar valuations of the characteristics

of goods and services, valuations that re�ect their idiosyncratic local conditions, histories and

cultures, or what Lamy (2016) refers to as �collective preferences.� National governments can

impose regulations when economically justi�ed in order to serve the interests of their constituents.

Yet, disparate regulations impose costs on �rms, and ultimately consumers, the more so the greater

are the cross-country di¤erences in product standards. We characterize a �new trade agreement�

(NTA) that achieves global e¢ ciency by stipulating not only the cooperative trade taxes that

formed the heart of an �old trade agreement�(OTA), but also how governments should optimally

set their standards in the light of the international externalities they create.

In order to speak to issues of �North-North� regulatory convergence such as arise in the con-

text of the TTIP negotiations and other regional agreements among countries at similar levels of

development, we focus in this paper entirely on �horizontal product standards�; i.e., those that

regulate a horizontal dimension of product di¤erentiation. In other words, we consider standards

for product attributes that are objectively neither better nor worse, but just di¤erent, and where

those di¤erent attributes are valued di¤erently across countries. We have in mind the kinds of

regulatory issues that are at the heart of the TTIP negotiations, such as the harmonization of

standards for bumper energy absorbers and windshield wiper/defogging systems in the automobile

sector, for prohibited farm animal drugs and additives in the processed food sector, and for data

privacy, to name a few.1 Thus, our analysis will not have much to say about regulatory di¤erences

1On the U.S.-E.U. regulatory di¤erences in the automobile sector that are the subject of harmonization e¤orts
in the context of TTIP negotiations, see Center for Automotive Research (2016); for food safety standards, see, for
example, the New York Times (2018); on the di¤erent concepts of data privacy in the United States and Europe,
see, for example, the New York Times (2016). Other high pro�le regulatory harmonization issues associated with the
TTIP negotiations include chlorine-washed chicken (see, for example, the Financial Times, 2018) and restrictions on
genetically modi�ed organisms (see, for example, Ujj, 2016). Some of these regulatory di¤erences can be attributed to
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concerning pollution emissions or violations of labor rights, for which most would agree that less

is better but countries di¤er in their marginal valuations, perhaps due to their di¤erent stages of

development. Of course, we consider these issues to be important as well, and their treatment in

trade agreements will be a topic for our future research.

Our model extends Venables (1987), which is a model of trade in horizontally di¤erentiated

products under conditions of monopolistic competition and in the presence of a competitively

produced �outside�good. Whereas Venables and subsequent authors incorporate a single dimension

of product di¤erentiation that generates a love of variety, we introduce a second dimension of

di¤erentiation along which the residents of di¤erent countries have di¤erent ideals. An individual

pays a utility cost from consuming any good that di¤ers from her ideal along this dimension, where

the loss of utility enters as a �demand shifter�in a familiar CES formulation. We allow �rms in the

di¤erentiated product sector to tailor their brands to the alternative destination markets, either to

cater to consumers tastes and thereby stimulate demand, or to satisfy standards imposed by the

local regulatory authority. Although �rms can supply di¤erent versions of their brands, they bear a

�xed cost of design adaptation or from maintaining separate facilities, as suggested in the writings

of Lamy.

In our �rst pass, we assume that an individual�s utility depends only on the characteristics of

the goods she consumes herself. However, we recognize that the motive for government regulation

becomes stronger in environments where the choices of which goods to consume confer externalities

on other individuals. Such consumption externalities arise naturally for many, although not all,

of the types of horizontally di¤erentiated goods and services that we have in mind.2 Drivers may

care not only about the safety features of the cars they drive, but also about the features of other

cars on the road. Individuals who care about modes of production for cultural or religious reasons

are likely to care about how goods consumed by others around them have been produced. And

the functioning of the internet and the �nancial sector depend on choices made by all consumers

inasmuch as they a¤ect compatibility and network externalities. Accordingly, after characterizing

an NTA in a trading environment without consumption externalities, we revisit the issue for settings

were such externalities exist.

Our model incorporates shipping costs that generate home-market e¤ects, as in Krugman (1980)

and in the original Venables (1987) paper. As a consequence, �rms sell relatively more in their local

market than in their export market. This a¤ects their optimal design decisions. Pro�t-maximizing

�rms cater especially to local tastes given the relatively greater importance of that market to their

di¤erences in local conditions (e.g., di¤ering bumper energy absorber standards are said to re�ect the optimization of
these safety features for the di¤erent driving conditions across the United States and Europe) while others re�ect dif-
ferences in histories and cultures across the two continents (e.g., the di¤ering views on genetically-modi�ed organisms
are said to re�ect the distinct historical and cultural experiences of Europe and North America). As will become clear
below, our reduced form modeling of the dissimilar valuations over product characteristics across countries captures
both of these reasons for regulatory di¤erences.

2See, for example, Fontagne et al (2013, pp 4-5) for an interesting discussion of alternative approaches to regulatory
harmonization within the context of TTIP negotiations that draws a distinction between regulatory issues where
externalities are clearly present (e.g., genetically-modi�ed organisms) and where externalities are arguably absent
(chlorine-washed chicken).
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bottom line. Given the extra �xed costs of designing second products that are very di¤erent from

the core products sold domestically, �rms in our model sell products in their export market that

are further from the o¤shore ideal than the products o¤ered there by local �rms. In other words,

exporters worldwide have legitimate cost reasons to produce goods that are less appealing to local

consumers than those o¤ered by local producers. And while local governments may not care about

the pro�ts of foreign producers, they do care about the prices and variety of goods available to their

constituents. Accordingly, our model features an economic rationale for regulatory heterogeneity

and even for �discriminatory� treatment of goods from di¤erent origins; we thus validate Sykes�

concerns about the ine¢ ciencies of complete harmonization.

In Section 3, we characterize an NTA that achieves global e¢ ciency in a setting with interna-

tional preference heterogeneity but no consumption externalities. We �nd as usual that net trade

taxes should be set to zero in an e¢ cient trade agreement to avoid wedges in the marginal rates

of substitution between di¤erent goods in di¤erent countries. Moreover, consumption subsidies

(or employment subsidies) are needed as in other settings with monopolistic competition and an

outside good (see, for example, Helpman and Krugman, 1989, pp. 137�145) to compensate for the

distortion otherwise caused by markup pricing in one sector and competitive pricing in the other.

However, provided that consumption subsidies are subject to national treatment (similar subsidies

for local and imported goods), there is no need to stipulate the levels of such subsidies in a trade

agreement; the governments subject to national treatment will unilaterally set the subsidy rates

needed to o¤set market power. Interestingly, we �nd that this attractive feature does not hold for

the alternative policy of employment subsidies, indicating that even if the agreement contemplates

the use of consumption subsidies to address the monopoly distortion, it would need to regulate

the use of employment subsidies. Finally, the consummate NTA can stipulate the characteristics

of goods from all sources in all markets. But the products that �rms would design and sell to

maximize pro�ts in a world without regulation have exactly the characteristics that are globally

e¢ cient when consumption externalities are absent. Therefore, an NTA need not formalize detailed

rules in this environment, it is enough that they stipulate that governments refrain from regulation.

Next, we ask whether an NTA is needed to achieve global e¢ ciency or whether certain OTAs

that respect governments�sovereignty in setting standards can do the trick, perhaps with what Sykes

(1999a) terms �policed decentralization�; i.e., provisions such as national treatment that constrain

broad aspects of governments�regulatory choices. First, in Section 3.1, we consider standard setting

under a free-trade agreement (FTA) that requires national treatment for consumption subsidies and

prohibits employment subsidies but otherwise leaves governments completely free to choose their

domestic policies. We �nd in this setting a strong incentive for �regulatory protectionism�; in the

Nash equilibrium, each government leaves its local �rms free from regulation but imposes onerous

burdens on import goods in an attempt to e¤ect delocation. In other words, the motive for a tari¤

agreement that Ossa (2011) identi�ed for the Venables model becomes a motive for rules about

regulation once tari¤s have been �xed to zero. This con�rms Sykes�(1999b) intuition that a need for

regulatory cooperation may arise because governments are constrained in the use of their preferred
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protectionist instruments. We also show in Section 3.2 that an OTA with positive tari¤s o¤set by

equal export subsidies can improve upon the outcome of an FTA, by introducing a tari¤-revenue

concern in standard setting. But no OTA that allows governments complete sovereignty in setting

standards can achieve the �rst best.

The delocation motive for onerous standards suggests that discriminatory treatment may be the

primary cause of the ine¢ ciencies. So in Section 3.3 we consider an FTA with a national treatment

provision that applies not only to consumption subsidies, but also to standards. If each government

can set at most a single standard that must apply equally to local goods and imports, the outcome

is never �rst best. This �nding is obvious, perhaps, because the �rst best does not involve similar

characteristics for the goods sold in a market from di¤erent sources; these characteristics will di¤er

to re�ect the di¤erent adaptation costs for �rms with di¤erent home markets. So we allow the

governments to set multiple standards, provided that they are equally available to all. Such an

OTA also fails to secure the globally-e¢ cient outcome, because the governments have no incentive

to o¤er as an option the standard that is e¢ cient for foreign �rms. The resulting Nash equilibrium

of an FTA with multiple standards set according to national treatment provides an example of

Sykes�(1999b) �facially neutral regulatory protectionism.�

An alternative to negotiating rules about regulatory cooperation (and also to the nondiscrim-

ination associated with national treatment, which still leaves open the possibility of regulatory

protectionism) is a provision for mutual recognition.3 Under mutual recognition, which we consider

in Section 3.4, each government is left free to set a standard or multiple standards while pledging to

accept for import any goods or services that meet the standards of their country of origin.4 When

each government can set a single standard and commits to mutual recognition, the outcome again

is not �rst best. In such circumstances, either �rms satisfy the standard of their native country for

export sales, in which case all �rms produce only one version of their brand, or else �rms elect to

meet the standard of the destination market, in which case all products sold in the same market

bear identical characteristics. In either case, there are only two types of goods supplied to the

world market, whereas e¢ ciency mandates that there should be four. However, when governments

can designate multiple standards, an OTA that includes a provision for mutual recognition does

generate an e¢ cient outcome. In the Nash equilibrium, each government announces (at least) two

standards, one that maximizes pro�ts for its �rms in their local sales and the other that maximizes

pro�ts for its �rms in their export sales. When the importing government is bound to accept

goods that bear these latter characteristics, the outcome is the same as emerges with no regu-

3Costinot (2008) was the �rst to formally compare national treatment (NT) and mutual recognition (MR) as
alternative instititutions for addressing incomplete international contracting over standards. He studied an interna-
tional duopoly with one �rm in each country in which governments have a legitimate reason for regulations in the
face of consumption externalities but also a pro�t-shifting motive to favor their local �rms. In his setting, neither
institution can reproduce the optimal complete contract, but NT tends to perform better for goods characterized
by high levels of externalities and MR better for goods characterized by low levels of externalities. See also Geng
(2019), who extends the analysis of Costinot to consider preference heterogeneity across countries in the valuation of
a consumption externality.

4 In practice, agreements have placed certain legal limits on when �rms can invoke mutual recognition. We discuss
these limits and their (in)e¢ cacy in Section 3.4 below.
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lation whatsoever, which we have argued is �rst best in a Venables world without consumption

externalities.

Finally, in Section 4, we allow for (negative) consumption externalities. In this setting, the

optimal NTA has positive net tari¤s, and the requisite consumption subsidy is larger than the one

that only o¤sets the monopoly distortion. This policy combination yields lower prices for local

goods and higher prices for import goods than when the consumption externality is not present,

and it thereby induces individuals to substitute toward local goods that confer relatively smaller

externalities (because they are closer to the local ideal) and away from import goods that confer

larger externalities. Finally, the optimal standards� while not fully harmonized across countries

and not similar for imports and domestic goods� are no longer the same as those that pro�t-

maximizing �rms would design on their own. Without regulation, �rms in both country have

insu¢ cient incentive to di¤erentiate the local and export versions of their brands, because consumer

demands are insu¢ ciently sensitive to deviations from the local ideal when individuals ignore the

adverse e¤ects of their product choices. The optimal NTA calls for standards that induce all �rms

to design products closer to the ideal in the destination markets compared to what they would

choose if unconstrained to maximize pro�ts. Interestingly, the e¢ cient standards are more lenient

for imports than for local products, re�ecting the di¤erential costs that the di¤erent �rms face in

meeting strict regulations.

In Section 4.3, we revisit the question of whether an OTA with mutual recognition can replicate

the e¢ cient outcome of an NTA, but this time in the presence of consumption externalities. We

answer this time in the negative; even if consumption externalities are entirely local in geographic

scope, an NTA with detailed rules about countries�national regulations is needed to achieve global

e¢ ciency.

In addition to the papers cited above, our work is related to a large literature on deep versus

shallow economic integration (see Bagwell et al., 2016, for a recent review of this literature). We re-

fer here to �new trade agreements�and �old trade agreements�rather than to deep integration and

shallow integration, but there is a clear mapping between these terms. Our choice of terminology

re�ects two considerations. First, our designations are inspired by Lamy (2015, 2016) and his view

that �we are transitioning from an old world of trade to a new world of trade�(Lamy, 2015, p.1,

italics added). And second, our terminology distinguishes our paper from the existing literature on

deep versus shallow integration inasmuch as our formal analysis is the �rst to highlight the costs

and bene�ts of regulatory heterogeneity that are emphasized by Lamy and by Sykes (1999a, 1999b,

2000).

2 The Model

In this section, we extend the two-country model of Venables (1987) to allow for product standards

and the possibility that trade agreements might call for regulatory cooperation. The Venables

model features costly trade in horizontally-di¤erentiated products. Trade costs generate home-
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market e¤ects à la Krugman (1980) that create a �delocation� motive for unilateral policies to

increase the presence of local producers. The model has been used previously by Helpman and

Krugman (1989) to study trade policy for monopolistically-competitive industries and by Bagwell

and Staiger (2015) to examine the incentives that countries have to negotiate reciprocal tari¤ cuts

in such settings.5

Our model departs from the earlier literature by introducing international taste di¤erences.

We characterize each good with two dimensions of product di¤erentiation.6 Along one dimension,

consumers worldwide display a common Dixit-Stiglitz love of variety. Along the other dimension,

the consumers in each country share an ideal characteristic that is di¤erent from the characteristic

most preferred in the other nation. We assume that �rms can tailor di¤erent versions of their

brands to suit local tastes and norms, but they face (�xed) costs of product adaptation that

increase with the distance in the relevant characteristic space between their o¤erings to the two

markets. Regulation might arise from a government�s interest in altering the composition of goods

available to local consumers.

For now, we assume that each consumer�s utility depends only on her own consumption choices.

Of course, the governments�motives for regulation become stronger when decisions about which

brands to buy confer externalities on other consumers. We will introduce consumption externalities

that arise from product characteristics in Section 4 below.

2.1 Demand

The citizens of two countries, Home and Foreign, consume a homogeneous good and a set of

horizontally-di¤erentiated products. There are NJ identical consumers in country J . The repre-

sentative consumer there maximizes a quasi-linear utility function,

UJ = 1 + CJY + log
�
CJD
�
; J 2 fH;Fg , (1)

where CJY is per-capita consumption of the homogeneous good Y in country J and CJD is a sub-

utility index for per-capita consumption of the di¤erentiated products.7 We designate good Y as

numeraire and let P J denote the appropriate (utility-based) price index for di¤erentiated products

in country J in units of the numeraire. Then utility maximization subject to a budget constraint

5See also Ossa (2011), who was the �rst to study the motivation for trade agreements in a �new� trade model
with monopolistic competition.

6Podhorsky (2013) also considers a model of monopolistic competition with two dimensions of product di¤erenti-
ation, albeit with common preferences in the two countries. She uses her model to study the global ine¢ ciencies that
may arise when countries non-cooperatively administer voluntary certi�cation programs in the presence of imperfect
consumer information about the characteristics of products.

7We use the logarithmic form for sub-utility in order to simplify some of the expressions below. All of our
substantive conclusions would apply as well if we were instead to work with a utility function of the form

UJ = CJY +
1

�

�
CJD

��
; J 2 fH;Fg ; � 2 (0; 1) ,

which would imply a constant elasticity of demand for the bundle of di¤erentiated products, with elasticity " =
1= (1� �) > 1.
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implies

CJD =
1

P J
; J 2 fH;Fg : (2)

The optimal consumption plan yields indirect utility to the representative consumer of

V
�
P J ; IJ

�
= IJ � logP J ; J 2 fH;Fg ; (3)

where IJ is per capita disposable income in country J .

The goods that comprise the bundle CJD have two distinctive characteristics. One characteristic

makes each good unique and renders every pair as CES-substitutes with an elasticity of substitution

greater than one, so that consumers covet variety. The other characteristic of a good i, denoted aJi ,

positions the variant sold in country J on a scale [0; 1] along which local consumers have an ideal

variety, âJ . Letting cJi denote the representative individual�s consumption of good i in country J ,

we take

CJD =

8<:X
i2�J

A
���aJi � âJ ��� �cJi ��

9=;
1
�

, J 2 fH;Fg ; (4)

with A(�) always positive, assuming its maximum value at A(0), and decreasing and concave, with

� 2 (0; 1), and where �J represents the set of varieties available in country J .8 In this formulation,
AJi � A

���aJi � âJ ��� acts as a �demand shifter�; the representative consumer bene�ts less from a

given quantity of consumption of brand i the further is the characteristic aJi from the nation-speci�c

ideal characteristic, âJ . We assume, without further loss of generality, that âH > âF .

As is well known from Venables (1987) and Ossa (2011), the price index associated with (4)

takes the form

P J �

24X
i2�J

�
AJi
�� �

pJi
�1��35� 1

��1

, J 2 fH;Fg ; (5)

where � = 1= (1� �) is the price elasticity of demand for each variety. Maximizing utility (or
minimizing the price index subject to a given level of spending on di¤erentiated goods) gives the

per-capita demand for brand i in country J which, as usual, is given by

cJi =
�
AJi
�� �

pJi
��� �

P J
���1

, J 2 fH;Fg : (6)

The aggregate demand for brand i in country J is NJcJi , considering that there are N
J identical

consumers there.
8To conserve on notation, we are imposing that only a single version of brand i is available for sale in each

country. This follows naturally as an optimal strategy for �rms, given that product di¤erentiation is costly and that
all individuals in country J share the same taste parameter, âJ .
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2.2 Supply

The two countries have �xed endowments of a single factor of production that we call labor. Their

labor supplies, LH and LF , are su¢ ciently large to ensure positive output of the numeraire good in

each country in all circumstances that we examine.9 The numeraire good is produced with constant

returns to scale and traded in a perfectly-competitive world market. Firms in either country can

produce one unit of output with one unit of labor, which �xes the common wage rate at one.

The di¤erentiated products are produced and traded under conditions of monopolistic compe-

tition. Firms enter freely in both countries and develop a brand that is unique along the dimension

that generates love of variety. Once the �xed costs have been paid, any �rm in any location can

produce with constant returns to scale, using � units of labor per unit of output. The �xed costs

depend on a �rm�s design choices along the second dimension of horizontal di¤erentiation. If the

�rm selling brand i o¤ers a variant with the characteristic aHi in the home market, and one with

characteristic aFi in the foreign market, then it bears a total �xed cost of Ki � K
���aHi � aFi ��� units

of labor, with K (0) > 0; K 0 (�) � 0, and K 00 (�) > 0. In other words, the �rm pays an extra design

or facility cost for o¤ering two di¤erent versions of its brand that is increasing and convex in the

distance between them in the relevant characteristic space.

Firms face variable trade costs, including both transport costs and trade taxes (or subsidies).

The transport costs take the familiar �iceberg� form; that is, 1 + � units must be shipped for

delivery of one unit. For now, we also allow both governments to impose both tari¤s (or import

subsidies) and export taxes (or export subsidies). Let �J be the ad valorem tari¤ imposed on

imports by country J , J = H;F , and let eJ denote the ad valorem tax imposed on goods that exit

its ports. In each case, a negative value of the tax represents a subsidy. We summarize the trade

impediments faced by a �rm located in country J with the variable �J , which is one plus the ad

valorem cost of serving the market in eJ ; that is10
�J = 1 + �+ eJ + �

eJ , J = H;F . (7)

For simplicity, we assume that there are no �xed costs of trade, neither on the importing nor the

exporting side.

As is well known (see, for example, Helpman and Krugman, 1989, pp. 137-145 or Campolmi et.

al, 2018), in settings such as this one, the monopoly-pricing distortion in the di¤erentiated-product

sector creates an e¢ ciency-enhancing role for consumption subsidies and/or employment subsidies.

In what follows, we allow for the possibility that the government in country J might subsidize

9Here and henceforth we adopt the convention that superscripts refer to the destination country and thus to
variables or parameters related to demand, whereas subscripts refer to the source country and thus to variables or
parameters related to supply. Where needed, we apply both a superscript and a subscript to distinguish a good that
is produced in one country and exported to the other.
10We adopt the notation ~J to reference the country that is �not J�; for example, if J = H; then ~J = F . In writing

(7), we implicitly assume that transportation services are freely traded. We could instead assume that export taxes
are levied on gross exports including those lost in transport, in which case �J = (1 + �) (1 + eJ)+�

~J . This alternative
speci�cation would yield similar results.
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the consumption of di¤erentiated products at ad valorem rate sJ . Then, if a �rm i in country J

sets a factory-gate price of qi, its local customers pay pJi = (1 � sJ)qi per unit while its foreign
customers pay p ~Ji = (1 � s ~J)�Jqi per unit. We will not introduce employment subsidies into our
formal analysis, but we will comment on the potential role that such subsidies play in an NTA and

on the complications they would present in our setting.11

We turn next to �rms�pricing decisions, for the moment taking product characteristics as given.

Each �rm treats the price indices PH and PF as �xed when setting its price. As can be con�rmed

from (6), this means that each �rm perceives a constant price elasticity of demand for its brand

equal to �� in both markets, regardless of the product characteristics associated with its brand
and the policies in place. In this light, it is intuitive and easily established that each �rm �nds it

optimal to set a single factory-gate price for its brand, regardless of the characteristic embodied in a

particular version of its product or where it is sold. Speci�cally, the pro�t-maximizing factory-gate

price for all �rms is

q =
�

� � 1�, J = H;F , (8)

which is, as usual, a �xed markup over local marginal cost. Then, the consumer price of a typical

local brand in country J is

pJJ =
�
1� sJ

�
q; J = H;F , (9)

while the consumer price of an imported brand in country J is

pJeJ = �1� sJ� � eJq; J = H;F . (10)

Consider now a �rm�s decision about product design for the versions it will sell on its local and

export markets. This decision may be constrained by government regulation, but to identify the

impetus for regulatory intervention, we begin by supposing that �rms have free rein in designing

their products. A �rm producing brand i in country J earns after-tax pro�ts of

�iJ = (q � �)
h
NJcJiJ

�
aJiJ
�
+ (1 + �)N

eJc eJiJ �a eJiJ�i�K ���aHi � aFi ��� ,
where cJiJ (�) and c

eJ
iJ (�) come from (6) and where we have suppressed for the moment the functional

dependence of consumption on the local price index and on the two countries��scal policies.12

The �rm maximizes these pro�ts with respect to its choices of aHiJ and a
F
iJ , while also setting the

pro�t-maximizing price recorded in (8).

The trade-o¤ facing each �rm is clear. To maximize sales and thus operating pro�t, it would

11The governments might also tax or subsidize production and entry. An employment subsidy combines a produc-
tion subsidy and an entry subsidy at equal rates. In our setting, subsidization of production and entry at di¤erent
rates is incompatible with global e¢ ciency, so we do not consider such subsidies any further.
12We insert the subscript J on cHiJ , c

F
iJ , a

H
iJ , and a

F
iJ , to remind the reader that the sales and designs of a �rm

located in J may di¤er from those of a �rm located in ~J , due to the di¤erent trade impediments they face. Since we
recognize that all �rms in a given location make the same decisions, we will subsequently drop the i subscript and
use cHJ , c

F
J , a

H
J , and a

F
J to refer to these common choices. That is, for example, c

H
J is the consumption in country H

of every brand emanating from country J .
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design each variant to match local tastes, i.e., aJi = â
J and a eJi = â eJ . However, a small change in aJi

away from the ideal characteristic for market J costs the �rm only a second-order loss in local sales,

while generating a �rst-order savings in design costs.13 The same is true for a small change in a eJi
with respect to export sales. Accordingly, the unregulated �rm maximizes pro�ts by designing its

o¤erings so that âH > aHiJ > a
F
iJ > â

F . Since all �rms in country H make the same design choices

as do all �rms in country F , we use the notation aJJ and a
eJ
J to denote the optimal, unregulated

product characteristics of a brand that is produced in country J and o¤ered to local and o¤shore

consumers, respectively.

2.3 Equilibrium

To complete the description of equilibrium, we need labor-market clearing conditions for each

country and zero-pro�t conditions for all �rms. The former are trivial, because all spending not

allocated to di¤erentiated products falls on the homogeneous good and all labor not used to produce

di¤erentiated products �nds work producing the homogeneous good. We can therefore determine

CJY and output of the homogeneous good residually. We turn now to determining the number of

producers in each country, as dictated by free entry.

Notationally, we use a boldface variable to denote the vector containing all values of the variable

in the world; for example, p =
�
pHH ; p

F
H ; p

H
F ; p

F
F

�
is the vector of prices paid by all consumers for

goods from all sources, a =
�
aHH ; a

F
H ; a

H
F ; a

F
F

�
is the vector of characteristics of the di¤erentiated

goods designed by �rms in all countries for all markets, and n = (nH ; nF ) is the vector of the

numbers of di¤erentiated goods produced in all countries, where nJ is the number in country J .

We can solve the model as follows. First, p is fully determined by the markup-pricing equations

(8) that determines q, the trade-impediment equations (7) that determine �, and the consumer-

price equations (9) and (10) that determine pJH and p
J
F as functions of q, � eJ , and sJ . Next, we can

use the formulas for the price indices in (5) to solve for P J as a function of the prices, the number

of brands in each country, and the product characteristics of the goods sold there. Suppressing the

dependence on prices (since these can be solved separately), we can write P J = P J
�
n; aJH , a

J
F

�
.

Then we can use the demand functions (6) to write the zero-pro�t conditions,

NJcJJ
�
aJJ ; P

J
�
n; aJH ; a

J
F

��
+ (1 + �)N

eJc eJJ �a eJJ ; P eJ �n; a eJH , a eJF�� = K
����aJJ � a eJJ ����
q � � ; J = H;F;

(11)

where the left-hand side gives the total output that a representative �rm in country J produces to

13Using (6), the loss in sales from a small change in aJi , evaluated at a
J
i = â

J , is

@NJcJiJ
�
aJiJ
�

@aJiJ

�����
aJi =â

J

= �NJ� [A (0)]��1
�
pJiJ

��� �
P J
���1

A0 (0) = 0.

Meanwhile, the cost savings from this change is K0
����aJi � a ~Ji ����, which is positive whenever aJi 6= a ~Ji . Since âH > âF

by assumption, it is optimal for �rms in both countries to narrow the design di¤erences between their two o¤erings
so that the characteristics both fall in the interior of the range,

�
âH ; âF

�
.
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meet demand in its local and export markets while the right-hand side is the total �xed cost paid by

such a �rm divided by the operating pro�ts it earns per unit.14 Solving the zero-pro�t conditions

gives the number of brands in each country as a function of the vector of product characteristics

and the price indices. Then, using P J = P J
�
n; aJH , a

J
F

�
to substitute for the price indices, we have

nJ = nJ (a) ; J = H;F; (12)

the number of brands in each country expressed simply as a function of the vector of product

characteristics.15

Finally, the equilibrium in an unregulated world market is found by solving the four �rst-order

conditions for the choices of aHH and a
F
H by �rms producing in H and the choices of aHF and a

F
F by

�rms producing in F . When computing these �rst-order conditions, the �rms take the number and

composition of competitors, n, and the price indices PH and PF as given.

Before moving on, we o¤er three observations about the unregulated equilibrium that will prove

useful later on. First, we highlight the orderings of the pro�t-maximizing choices of product design,

as reported above.

Lemma 1 Let trade taxes and consumption subsidies take any values such that �H > 1 and �F > 1.
In the unregulated equilibrium, the pro�t-maximizing choices of characteristics are such that âH >

aHH > a
H
F and aFH > a

F
F > â

F .

Firms in both countries design their o¤erings strictly between the national ideals, âH and âF , in

order to conserve on �xed costs. But when �H > 1 and �F > 1, home �rms make a relatively greater

share of their sales in the home market, while foreign �rms make a relatively greater share of their

sales in the foreign market. Therefore, home �rms have a relatively greater incentive to cater to

the tastes of home consumers (aHH > aHF ) and foreign �rms have a relatively greater incentive to

cater to the tastes of foreign consumers (aFH > a
F
F ).

Second, we note the response of the numbers of �rms in each country to exogenous changes

in product characteristics, as might be induced by binding regulation. Suppose that we start at

the unregulated equilibrium and make a small change in any aJJ 0 . This will not change any prices.

Recall that we have labeled the countries such that âH > âF . Then we have16

Lemma 2 Let trade taxes and consumption subsidies take any values such that �H > 1 and �F > 1
and consider the unregulated equilibrium with the pro�t-maximizing choices of characteristics, a.

Beginning at this equilibrium, a small increase in any product characteristic aJJ 0 induces exit by

home �rms
�
dnH=da

J
J 0 < 0

�
and entry by foreign �rms

�
dnF =da

J
J 0 > 0

�
for all J 2 fH;Fg and

J 0 2 fH;Fg.
14Again, we have suppressed the direct dependence of demands on prices, because we have incorporated this

dependence in the de�nitions of the functions cJJ (�) and c
~J
J (�).

15Of course, we may have nJ = 0 if �iJ < 0 when �rms in ~J enter freely and price optimally.
16See the Appendix for the proof of all claims not provided in the text.
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To see the intuition, consider the e¤ects of a small increase in the characteristic of the good produced

by home �rms for the home market. Since aHH maximizes pro�ts for home �rms, a marginal change

has no e¤ect on home-�rm pro�ts at the initial price index, PH . But recall that aHH < â
H . Therefore,

PH falls for a given n. Considering the home bias in consumption induced by the impediments to

trade when �H > 1, a fall in the home price index has a relatively more powerful (negative) e¤ect

on the pro�ts of home �rms, which earn a disproportionate share of the pro�ts in the home market,

than it does on the pro�ts of foreign �rms. So, home �rms exit and foreign �rms enter. A similar

argument applies to a small increase in aHF , because a
H
F < â

H as well.

Now consider the e¤ects of a small increase in the product characteristic of the good produced

by foreign �rms for the foreign market. Again, this has no direct e¤ect on maximized pro�ts. But

aFF > âF , so a marginal increase in this characteristic moves it further from the foreign ideal, raising

the foreign price index PF for given n. An increase in PF raises pro�ts relatively more for foreign

�rms than for home �rms, since foreign �rms too earn a disproportionate share of pro�ts in their

local market. The change in characteristic induces entry by foreign �rms, which in turn generates

exit by home �rms. A similar argument applies to a small increase in aFH , because a
F
H > â

F as well.

Third, we record the (non)-response of the price indices to small changes in product charac-

teristics beginning at the unregulated equilibrium with pro�t-maximizing choices of all product

characteristics. The total e¤ect of a small change in some aJJ 0 combines the direct e¤ect and the in-

direct e¤ects of the induced changes in the numbers of brands, as described in Lemma 2. Combining

these e¤ects, we �nd

Lemma 3 Let trade taxes and consumption subsidies take any values such that �H > 1 and �F > 1
and consider the unregulated equilibrium with the pro�t-maximizing choices of characteristics, a.

Beginning at this equilibrium, a small change in any product characteristic aJJ 0 has no �rst-order

e¤ect on the home price index
�
dPH=daJJ 0 = 0

�
or on the foreign price index

�
dPF =daJJ 0 = 0

�
.

To understand why this is so, note that given optimal pricing from (8), pro�ts for home �rms

are a function of PH ; PF ; aHH and aFH , while pro�ts for foreign �rms are a function of P
H ; PF ; aHF

and aFF . Now suppose there is a small change in some a
J
J 0 , starting from unregulated equilibrium

with characteristics a. Since aJJ 0 maximizes pro�ts for �rms in J
0, there can be no �rst-order e¤ect

on pro�ts there. And there is no direct e¤ect at all on the pro�ts of �rms in J . Therefore, the

adjustments in the two price indices, PH and PF , must be such as to leave pro�ts equal to zero

for both home and foreign �rms. This requires that the two price indices remain unchanged.

2.4 National Welfare Measures

In this section, we develop expressions for national welfare as functions of the governments�policy

instruments. Recall from (3) that, for the representative consumer in country J , V J = IJ � logP J .
Per capita disposable income in country J is the sum of an individual�s labor income, LJ=NJ , and

her share of rebated tax revenues (or of subsidy �nancing), since aggregate pro�ts are zero in each
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country. To express tax revenues, we calculate aggregate imports in country J ,

MJ (a; p) = n eJNJcJeJ
�
aJeJ ; P J �n; aJH ; aJF �� (13)

and exports from country J ,

EJ (a; p) = nJN
eJc eJJ �a eJJ ; P eJ �n; a eJH ; a eJF�� . (14)

Then aggregate tax revenues in country J can be written as

RJ = �JqMJ (a; p)+eJqEJ (a; p)�sJqNJ
h
nJc

J
J

�
aJJ ; P

J
�
n; aJH ; a

J
F

��
+ � eJn eJcJeJ

�
aJeJ ; P J �n; aJH ; aJF ��i ,

the di¤erence between trade tax proceeds and consumption subsidy outlays. The representative

consumer receives a lump-sum rebate (or pays a lump-sum tax) of RJ=NJ .

Now we de�ne the �world� price, �J , of the exports from country J as the o¤shore price

once export taxes have been collected, but before transport costs, import tari¤s and consumption

subsidies have been imposed by the importing country. That is,

�J = (1 + eJ) q. (15)

Notice that world prices are independent of the characteristics of the di¤erentiated products

(just as consumer prices), and we will soon see that they are independent of any product stan-

dards. For these reasons, governments cannot use their regulatory policies to manipulate the

terms of trade. While this feature of our model is special, it is also convenient, because it al-

lows us to focus on the other motives for standard setting that are novel in this setting.17 Using

the de�nitions of world prices and a shorthand for consumption of local brands in country J ,

cJJ (a; p) � cJJ
�
aJJ ; P

J
�
n (a; p) ; aJH ; a

J
F

��
, we have18

RJ = (�J � q)EJ (a; p) +
�
pJeJ � q�� � eJ

�
MJ (a; p)�

�
q � pJJ

�
NJnJ (a; p) c

J
J (a; p)

or RJ = RJ (a; p; �) for short. Since IJ = LJ=N
J + RJ=NJ , we have now expressed per capita

income in country J as a function of product characteristics and domestic and world prices, or

(recalling the dependence of prices on �scal policies) as a function of product characteristics and

tax policies. Also, the price index is a function of product characteristics aJH and a
J
F , of the numbers

of varieties nH (a; p) and nF (a; p), and of the local consumer prices, pJH and p
J
F , or P

J = P J (a;p).

Thus, aggregate welfare is


J � NJV J = LJ +R
J (a; p; �)�NJ logP J (a;p) (16)

17The e¢ cient treatment of a terms-of-trade motive for domestic policies by international trade agreements has
been studied by Bagwell and Staiger (2001).
18To derive this expression, we use eJq = �J�q, �Jq = q

�
pJ~J=p

J
J � �

�
�� ~J , sJq = q�pJJ , and sJq�

~J = pJ~J
�
q=pJJ � 1

�
.

These pricing relationships all follow from the de�nitions of the world prices and the relevant price arbitrage conditions.
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which we can write as 
J (a; p; �) for short.

Notice that @
J=@�J = EJ (a; p) and @

eJ=@�J = �M eJ (a; p), so that @
J=@�J + @
 eJ=@�J =

0. Therefore, as in other contexts, a movement in world prices orchestrates a lump-sum transfer of

income between countries via the income e¤ects of the change in the terms of trade.

2.5 Equilibrium in Regulated Markets

Now, we introduce government regulation. To highlight the e¢ cient outcomes, we allow the two

governments to stipulate directly the characteristics of the various goods sold in their markets.

Later, we will mention circumstances under which the governments can achieve similar outcomes by

announcing ranges of permissible characteristics, rather than precise speci�cations. Also, we do not

insist on similar requirements for local and imported products. Rather, we discuss the desirability

of so-called national treatment in di¤erent contexts. With these features of the regulatory regime

in mind, we denote by �aJH and �aJF the characteristics mandated by the government of country J

for local sales of products emanating from �rms located in Home and Foreign, respectively.

In what follows, we focus on equilibria under which active �rms in both locations choose to serve

both markets. This is not guaranteed with regulation in place, because the required standard in the

export market may be so di¤erent from that in the local market that �rms cannot earn su¢ cient

pro�ts to cover the �xed cost of providing such disparate products. However, it is intuitive and easy

to establish that �rms will opt to serve both markets for any pair of feasible standards provided

that the ratio of the marginal design cost to the marginal production cost is su¢ ciently small. To

avoid a taxonomy, we take this to be the case.

Notice that regulation of product characteristics has no e¤ect on any �rm�s pricing behavior, as

dictated by (8), or on the relationship between producer and consumer prices, as described by (9)

and (10). Therefore, the functional relationships between the price index P J and the number of

varieties available from each source plus the characteristics of those varieties remains unchanged; i.e.,

P J = P J
�
n; �aJH , �a

J
F

�
, where the function P J (�) is the same as for the unregulated market. So too do

the forms of the individual demand functions, cJJ
�
�aJJ ; P

J
�
n; �aJH ; �a

J
F

��
and cJeJ

�
�aJeJ ; P J �n; �aJH ; �aJF ��

remain the same. It follows, �nally, that the equilibrium number of varieties in each country is

given by

nJ = nJ (�a) ; J = H;F;

where the function nJ (�) is the same as the one in (12). In short, product standards in either
country have no e¤ect on the prices of traded or local brands, but they do a¤ect the number of

varieties emanating from each country.

We can also express the national welfare of each country in a setting with government stipulation

of product characteristics. Note that all prices in the model, be they consumer or producer prices

and be they domestic or world prices, are una¤ected by the choice of product standards. They

continue to bear the same relationships to the production and shipping technologies and the various

tax and subsidy instruments as with unregulated markets. Then it is easy to see that aggregate
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national welfare in countryJ when global standards are �a is given by


J = 
J (�a; p; �) = LJ +R
J (�a; p; �)�NJ logP J (�a; p)

where the functions RJ (�), P J (�), and 
J (�) are the same as in the environment with no product
standards.

2.6 Global Welfare

Finally, we develop a measure of world welfare. The measure will be useful for �nding the cooper-

ative policies that achieve global e¢ ciency under di¤erent types of trade agreements.

We begin by noting from (7) that all four local consumer prices de�ned in (9) and (10) are

pinned down for any sH and sF once �H + eF and �F + eH are known. But (15) then implies that

movements in the world prices can be generated while holding all local prices �xed by adjusting

export subsidies and import tari¤s together, while holding �H + eF and �F + eH constant. An

increase in a country�s import tari¤ coupled with an increase in the partner�s export subsidy

orchestrates a lump-sum transfer from the exporting country�s treasury to that of the importing

country. Given the quasi-linear form of preferences that we have assumed, the availability of (a

perfect substitute for) lump-sum transfers ensures that the e¢ cient policies maximize the sum of

home and foreign welfare. Moreover, world prices drop out from the sum of home and foreign

revenues, RH (a; p; �) +RF (a; p; �), so that we can write


 (a; p) �
X
J

LJ +
X
J

q
�
�J + e eJ �MJ (a; p)�

X
J

NJqsJ
h
nJ (a;p) c

J
J (a;p) + n eJ (a;p) � eJcJeJ (a;p)

i
�
X
J

NJ logP J (a;p) (17)

Evidently, world welfare depends on regulatory standards and local prices, but not on world prices.

In an �old trade agreement�(that includes a subsidies agreement) the two governments choose

the net trade taxes, zH � �H + eF and zF � �F + eH , and the subsidy policies, sH and sF , so

as to maximize 
 (a; p), while allowing each government to choose its own regulatory standards.

The sovereign choices of standards might be totally unconstrained, or they might be subject to

institutional rules such as national treatment (standards in a country must be the same for locally

produced and imported products) or mutual recognition (each country must accept any product

that meets the standards in the other country). Under a �new trade agreement,�the governments

negotiate a globally e¢ cient set of product standards, �a �
�
�aHH ; �a

H
F ; �a

F
H ; �a

F
F

�
along with e¢ cient net

trade taxes and consumption subsidies.19

In the next section, we begin by characterizing the new trade agreement that achieves global

19Both an OTA and a NTA must also regulate the use of employment subsidies, if these are feasible policy tools
for the governments; more on this below.
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e¢ ciency in this environment and then proceed to compare it to various forms of old agreements.

3 A New Trade Agreement

We can think of a new trade agreement as solving the problem that would confront a global social

planner. That is, we seek the net trade taxes, z, the consumption subsidies, s, and the product

characteristics, a, that maximize global welfare, 
 (a; p). We can simplify the expression for world

welfare by substituting for the lump-sum taxes needed to �nance the consumption subsidies. Using

the expressions for consumer prices in (9) and (10), and the fact that total per-capita spending on

di¤erentiated products equals one, by (2), we have

qsJ
h
nJ (a;p) c

J
J (a;p) + n eJ (a;p) � eJcJeJ (a;p)

i
=

sJ

1� sJ .

Substituting this expression into (17) gives


 (a; p) �
X
J

LJ +
X
J

qzJMJ (a;p)�
X
J

NJ logP J (a;p)�
X
J

NJ sJ

1� sJ : (18)

In the Appendix, we show that the �rst-order conditions for maximizing 
 (a; p) are satis�ed

when zH = zF = 0 and sH = sF = 1=�, for any given value of a. (We also show that the global

second-order conditions are satis�ed at the optimal value for a.) The intuition is straightforward.

The e¢ cient consumption subsidies o¤set the monopoly distortion that arises due to markup pricing

of di¤erentiated products alongside competitive pricing of the homogeneous good. Without the

subsidy, the relative consumer price of di¤erentiated products would exceed the marginal rate of

transformation in production and consumers would purchase too little of these goods. Meanwhile,

net trade taxes di¤erent from zero can only harm world welfare once the optimal consumption

subsidies are in place, because they distort consumers�allocation of spending between domestic

and imported varieties.

As we noted above, a consumption subsidy is not the only policy intervention that can be used

to achieve the global �rst-best in the current setting. Campolmi et al., (2018) solve the global social

planner�s problem in a more general model of monopolistic competition with multiple sectors, albeit

without heterogeneous preferences or product standards that induce endogenous product designs.

They show that the e¢ cient allocation can be achieved with a combination of zero net trade taxes

and subsidies to employment in the di¤erentiated products sector that are set at the same rate

in the two countries and that together o¤set the intersectoral misallocation of labor generated by

monopoly pricing in the di¤erentiated products sector. In our setting, the global social planner has

a degree of freedom; letting s be the (common) subsidy for consumption of di¤erentiated products

and � be the (common) rate of employment subsidy, e¢ ciency is achieved by any combination of s

and � that satis�es (1� s) (1� �) = 1� 1=�; see the Appendix for a proof. We will return below
to discuss how this indeterminacy might be handled in an NTA.
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Figure 1: Optimal NTA

Before that, we examine how the globally-e¢ cient product characteristics are determined, bor-

rowing Figure 1 from Venables (1987). Our Figure 1 is drawn with NH
�
PH
���1

and NF
�
PF
���1

on the axes and �xes the product characteristics at the levels that would emerge without govern-

ment regulation and with zH = zF = 0 and sH = sF = 1=� (and � = 0). The downward-sloping

line labelled �H = 0 gives the combinations of NH
�
PH
���1

and NF
�
PF
���1

that are consistent

with zero pro�ts for home �rms, in the light of (11). It has a slope equal to

d
h
NF

�
PF
���1i

d
h
NH (PH)��1

i
������
�H=0

= � (1 + �)��1
�
AHH
AFH

��
< �1 ,

where the inequality follows from the fact that � > 0 and that AHH > A
F
H at the pro�t-maximizing

choices, say ~aHH and ~a
F
H . Similarly, the downward-sloping line labelled �F = 0 gives the combinations

of NH
�
PH
���1

and NF
�
PF
���1

that are consistent with zero pro�ts for foreign �rms when their

two versions have characteristics ~aHF and ~a
F
F . This line has a slope equal to

d
h
NF

�
PF
���1i

d
h
NH (PH)��1

i
������
�F=0

= � 1

(1 + �)��1

�
AHF
AFF

��
> �1.

Also depicted in the �gure are combinations of NH
�
PH
���1

and NF
�
PF
���1

that imply

nH = 0 and nF = 0, respectively. These combinations are readily derived from the expres-

sions for PF and PH . As shown in the �gure, the nH = 0 locus is a ray from the origin with

slope (1 + �)1��
�
AHF =A

F
F

�� �
NF =NH

�
, while the nF = 0 locus is a ray from the origin with slope
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(1 + �)��1
�
AHH=A

F
H

�� �
NF =NH

�
. Price indices that lie inside the cone bounded by these two rays

imply nH > 0 and nF > 0. For illustrative purposes, we have depicted the intersection of the two

zero-pro�t lines as falling inside the cone, hence the equilibrium sans regulation is at Q, with active

producers in both countries.

Finally, the �gure shows a dotted curve through the pointQ. Note from (18) that, with net trade

taxes of zero, optimal consumption subsidies and no employment subsidies, global welfare depends

only on the two price indices. The points on the dotted curve are combinations of NH
�
PH
���1

and NF
�
PF
���1

that deliver the same global welfare 
 as at point Q. It is straightforward to

show that the slope of the iso-welfare curve at any point is given by �
�
PF =PH

���1
and that the

curve is globally convex, as drawn. Moreover, when Q falls inside the cone de�ned by nH = 0 and

nF = 0, the slope of the iso-welfare curve through Q lies between the slope of the �H = 0 line

and that of the �F = 0 line. An in�nitesimal change in any product characteristic away from the

pro�t-maximizing levels has no �rst-order e¤ect on the any �rms�pro�ts and therefore no e¤ect on

the price indices (see Lemma 3); in other words, the �rst-order conditions for maximizing 
 are

satis�ed at Q. Moreover, a small but �nite change in some product characteristic would shift the

zero-pro�t line for the a¤ected �rms out and to the right; either we would slide up and to the left

along the initial �H = 0 line, or down and to the right along the initial �F = 0. In either case,

world welfare would fall. In other words, the second-order conditions for maximizing 
 are satis�ed

locally at Q.

But consider now a large change in some characteristic, moving for example aHF far away from

the foreign �rms�pro�t-maximizing choice. The further is aHF from ~aHF , the greater is the shortfall

of foreign �rms�pro�ts relative to its maximum and so the greater is the shift in the zero-pro�t line

for these �rms. A large shift might take us all the way to point QF , where all foreign �rms exit the

market.20 If global welfare at QF were greater than that at Q, an NTA with onerous regulations for

foreign �rms that cause massive exit would deliver greater global welfare than one that leaves them

free to choose their pro�t-maximizing characteristics, as underlies the trading equilibrium at Q.

Moreover, the trade negotiators can achieve even higher global welfare than at QF by reoptimizing

the choice of standards that apply to home �rms in the light of the absence of foreign competitor.

In the Appendix, we denote the point of greatest global welfare when nF = 0 as Q0F . Then we prove

that the point Q0F always yields a smaller sum of utilities than does point Q, when the latter point

lies inside the international diversi�cation cone. Hence, the trade negotiators cannot change any

single product characteristic from its pro�t-maximizing level and improve thereby on the outcome

at Q.

If an agreement on product standards were to introduce regulations that force both home and

foreign �rms to design products di¤erent from those that maximize pro�ts, then both zero-pro�t

curves would be shifted up and to the right relative to their locations in Figure 1. Then their

intersection would necessarily lie above the dotted line through E: It follows that this too would

20Depending on the location of Q, we might not be able to go so far, if we �rst hit the boundaries of the product-
characteristics space.
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reduce world welfare. In short, any deviation from the characteristics that home and foreign �rms

would pick to maximize their pro�ts induces an adjustment in the number and composition of �rms

in the market that harms global welfare. Evidently, the pro�t-maximizing product characteristics

are globally e¢ cient when coupled with zero net trade taxes and markup-o¤setting consumption

subsidies.

We summarize our �ndings in

Proposition 1 Let ea be the vector of product characteristics that result from pro�t-maximizing

design choices in an unregulated equilibrium when zH = zF = 0 and sH = sF = 1=�. Then the

maximum world welfare is achieved in a monopolistically-competitive equilibrium when zH = zF =

0, sH = sF = 1=�, and �a = ea.
How could such a globally e¢ cient outcome be achieved with an NTA? First, the agreement

would need to stipulate zero net trade taxes on all goods. This is true as well of an OTA in a setting

with only one dimension of product di¤erentiation and an internationally-shared taste for variety;

see Campolmi et al. (2018). Without such a provision, the governments would have unilateral

incentive to use trade policies to induce delocation, as is well known from the work of Venables

(1987) and Ossa (2011). That is, they would try to use trade instruments to increase the share of

local �rms in the global market, since these �rms supply goods at lower delivered prices by avoiding

shipping costs and, in our context, also deliver products that are more consonant with local tastes.

Second, the agreement could stipulate that sH = sF = 1=�. However, such a provision would not

actually be needed, because, as we show in the Appendix, each government faces a unilateral incen-

tive to set its consumption subsidy at the indicated level when it sel�shly maximizes local welfare,

given an environment with zero net trade taxes and e¢ cient product standards. A consumption

subsidy subject to national treatment a¤ords no opportunity to favor local �rms at the expense of

foreign �rms. Accordingly, when faced with the freedom to set any subsidy it wants, each govern-

ment can do no better than to choose the globally preferred subsidy. Alternatively, the agreement

could achieve e¢ ciency by designating a universal employment subsidy � = 1=� or by stipulating

any combination of consumption and employment subsidies such that (1� s) (1� �) = 1 � 1=�.
However, the employment subsidies do not have the same desirable property as the consumption

subsidies; namely, the governments would not unilaterally set such subsidies at their globally opti-

mal levels without a provision in the agreement requiring as much. In fact, the governments have

the same unilateral incentive to use employment subsidies for delocation as they do for tari¤s. Even

if the agreement contemplates the use of consumption subsidies to address the monopoly distortion,

it would need to regulate the use of employment subsidies to remedy the incentive to delocate. A

simple NTA could prohibit the use of employment subsidies and then leave the countries free to

choose their optimal consumption subsidies.

Finally, the agreement could cover product standards; it could, for example, require the home

government to set its product standards such that
�
�aHH ; �a

H
F

�
=
�
~aHH ; ~a

H
F

�
and the foreign government

to set its standards such that
�
�aFH ; �a

F
F

�
=
�
~aFH ; ~a

F
F

�
. Notice that such a provision would not
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harmonize standards, nor would it even satisfy principles of national treatment. Clearly, having

identical design requirements for goods produced in di¤erent countries is ine¢ cient in our setting,

because the home-market e¤ect implies that �rms should optimally tailor their locally-sold brand

closer to local tastes, and then they face di¤erent design costs for serving their export market as

compared to �rms that are local in that market.

An agreement that speci�es the �nal details of each country�s product characteristics is not

actually required for e¢ ciency. The coincidence of globally-e¢ cient product standards with the

characteristics that �rms would anyway choose if given free rein provides �exibility in the design

of the e¢ cient NTA, and indeed the agreement can be written in a way that respects national

treatment. Suppose, for example, the agreement were to require the home government to permit

the range of product characteristics
�
~aHF ; ~a

H
H

�
and the foreign government to allow the range of

characteristics [~aFF ; ~a
F
H ]. Such an agreement treats local and o¤shore �rms symmetrically in each

market, so it satis�es national treatment. Faced with such (symmetric) freedom of choice, the �rms

would make their (di¤erent) pro�t-maximizing choices, and global e¢ ciency would be achieved. A

di¤erent agreement that achieves the same economic e¤ect would have both governments commit

to refrain from regulation entirely.

We summarize our characterization of an e¢ cient NTA in a corollary to Proposition 1.

Corollary 1 Let ~a be the vector of product characteristics that result from pro�t-maximizing design
choices in an unregulated equilibrium when zH = zF = 0 and sH = sF = 1=�. Then global e¢ ciency

is attained by an international agreement that stipulates trade policies such that all net trade taxes

are zero and that regulates product characteristics such that �a = ~a. Alternatively, global e¢ ciency

is attained by an international agreement that requires net trade taxes of zero and requires that

all �rms be free from regulation in all product markets. In either case the NTA should stipulate

an optimal combination of consumption and employment subsidies, or else prohibit employment

subsidies and allow governments their unconstrained choices of consumption subsidies that satisfy

national treatment.

It might be tempting to conclude from this discussion that no NTA is needed at all; i.e.,

that a cooperative trade agreement to maximize joint welfare can be silent on issues of product

standards in the absence of consumption externalities. Such a conclusion is not warranted. In the

next section, we compare the e¢ cient NTA with an �old�agreement that dictates free trade and

markup-o¤setting consumption subsidies, but that places no restraint on governments�regulatory

choices. We will �nd that when stripped of their ability to use trade policy (and employment

subsidies) to e¤ect delocation, the two governments have strong incentives to use their regulatory

practices for such a purpose.

3.1 Benchmark: An Old Free-Trade Agreement without National Treatment

In this section, we study the unilateral incentives that governments have for regulating product

characteristics in the context of an OTA that calls for free trade (� = e = 0) and consumption

21



subsidies, with a prohibition on employment subsidies. We assume that consumption subsidies are

administered on the basis of national treatment to o¤set monopoly pricing (sH = sF = s = 1=�),

as they would be in a (new) trade agreement that achieves global e¢ ciency. By examining such an

environment, we will begin to understand why governments need to cooperate on standard setting

in an NTA.

With �J = eJ = 0 and sJ = 1=�, the government of each country J seeks to maximize its own

domestic welfare with respect to its choice of aJH and a
J
F . In this context, domestic welfare is given

by


J (a;p;�) = LJ �NJ logP J (a;p)�NJ 1

� � 1 ,

so the objective of each government is simply to minimize the local price index. We do not impose

national treatment on the governments�choices at this point, although we will return to this issue in

Section 3.3 below. We aim to characterize the Nash equilibrium that results when the governments

choose their regulatory policies freely and noncooperatively.

Let us return to Figure 1, which shows product characteristics at their pro�t-maximizing levels,

and ask whether the home government has an incentive to impose regulations when it is free to do

so. Consider �rst the possibility that it might regulate its local �rms; i.e., it might require home

products to have characteristics �aHH di¤erent from the pro�t-maximizing choices. Any regulation

that requires a discretely di¤erent product characteristic than the pro�t-maximizing choice� be it

one that is closer to the home ideal of âH or one that is further away� would reduce pro�ts for the

typical home �rm. Therefore, the introduction of such a policy would shift the �H = 0 line to the

right. As is clear from the �gure, such regulation would result in a higher domestic price index,

PH , after the entry and exit of �rms in each country that would be needed to restore zero pro�ts

for all �rms. Clearly, any such standard would reduce home welfare.

But now consider the possibility that the home government might regulate the characteristics

of import products. No matter whether the government sets �aHF a bit closer to â
H or a bit further

away, a binding regulation reduces pro�ts for foreign �rms upon impact (i.e., before any adjustment

in the numbers of �rms), inasmuch as it forces them to choose characteristics discretely di¤erent

from those that maximize pro�ts. Thus, the �F = 0 curve shifts to the right, resulting in a lower

domestic price index, PH , and a higher foreign price index PF . In this case, the deviation from no

regulation is welfare improving for the home country at the expense of the foreign country.

How do we understand the welfare improvement that comes from regulating foreign �rms?

Consider �rst a standard �aHF that requires foreign suppliers to produce goods that are a bit closer

to the home ideal. Such a regulation would bene�t home consumers directly, because it delivers

to them products that they �nd more appealing without changing any prices. At the same time,

Lemma 2 tells us that, when the dust settles on the new equilibrium, there will be fewer home

�rms and more foreign �rms than before. In other words, the policy induces what might be termed

anti-delocation; i.e., the departure of local �rms in deference to o¤shore �rms. But the deleterious

e¤ects of the anti-delocation do not fully reverse the bene�cial e¤ect from having a more suitable
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imported product, as revealed by the fact that PH ultimately must fall.21

Now consider a home standard �aHF that requires foreign producers to produce goods a bit further

from the home ideal. In this case, the direct e¤ect on the welfare of home consumers is negative.

But this time delocation would occur; according to Lemma 2, home �rms would enter while foreign

�rms would exit. Evidently, the bene�ts from delocation outweigh the cost of the diminished

appeal of imports to consumers, because� as the �gure shows� a small reduction in �aHF from the

pro�t-maximizing level also would cause PH to fall.

In short, starting from the e¢ cient outcome that could be achieved by an NTA, governments

that are free to regulate products di¤erently according to their source will see an incentive to apply

pernicious standards to import products. The incentive for regulation might be either to mandate

products that appeal more to local consumers or to induce delocation. In fact, near the e¢ cient

characteristics, both incentives for regulation exist at once. Evidently, the globally e¢ cient outcome

cannot be achieved with a free-trade agreement that is silent about regulation.

Where does the process of non-cooperative regulation lead us? We note �rst that, no matter

what pair of standards apply to imports in the two countries, it is a best response for each govern-

ment to allow its local �rms to choose their pro�t-maximizing characteristics free from regulation,

or else to mandate exactly the pro�t-maximizing choices. Then, as we show in the Appendix, for

every pair of standards that applies to local products (or for any pair of pro�t-maximizing choices,

if local products are unregulated), each government has a unilateral incentive to push the stan-

dard that applies to its imports to an extreme. Suppose, for example, that the standards for local

products are some �aHH and �aFF , that the foreign government has some standard �a
F
H for exports by

home �rms and that, with these standards, the pro�t-maximizing choice of foreign �rms would be

to design a product with characteristic
�
aHF
�0
for its sales to the home market. If the home gov-

ernment contemplates a standard
�
aHF
�00
for imports, then if

�
aHF
�00
>
�
aHF
�0
, home welfare would

be greater if it were to set instead a standard even larger than
�
aHF
�00
, whereas if

�
aHF
�00
<
�
aHF
�0
,

home welfare would be greater if it were to set instead a standard even smaller than
�
aHF
�00
. Each

government�s incentive for pushing the standards to the extreme persists until either it reaches a

boundary of the product space and can go no further, or else one of the governments manages to

capture the entire world market for its local �rms. We summarize more formally as follows.

Proposition 2 Suppose �H = �F = eH = eF = 0 and sH = sF = 1=�. Suppose governments are
free to choose any standards for local products and for imported products, without need for national

treatment. Then, in the Nash equilibrium of the standard-setting game, either (i) nJ = 0 for some

J 2 fH;Fg, or (ii) aFH 2 f0; 1g and aHF 2 f0; 1g. The equilibrium level of global welfare is less than

that attained under an NTA.
21How could it be that regulation that negatively impacts foreign �rm pro�ts ultimately leads to entry of additional

foreign and exit by home �rms? The answer lies in the asymmetric e¤ects of competition in the home market. When
aHF increases closer to the home ideal, this decreases the home price index and so increases competition in the home
market. Such enhanced competition is detrimental to pro�ts for all �rms, but especially so for home �rms that rely
on the home market for a relatively larger share of their pro�ts. Hence, some home �rms exit. In the adjustment in
�rm numbers, the home price index rises above its level after the impact e¤ect alone, due to anti-delocation. But it
does not return to its initial, high level.
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We o¤er one further observation about the Nash equilibrium in product standards under an

FTA. Recall that the initial motive for regulating imports might be either better suitability (if the

regulation moves the characteristic of the imported product closer to the local ideal) or delocation

(if the regulation moves the characteristic of the imported product further from the local ideal), in

each case when evaluated locally near a policy of no regulation. When we evaluate instead near

the Nash equilibrium, the delocation motive always operates on the margin. Take, for example,

the home government. If it pushes the standard for imported products down toward or to �aHF = 0,

it will reduce the number of foreign �rms monotonically while tolerating a product less and less

suitable for local tastes, so in this case clearly delocation is the only operative motive. On the

other hand, if it pushes the standard for imported products up toward or to �aHF = 1, the number

of foreign �rms will respond non-monotonically; at �rst it will rise, but eventually it will fall. The

Nash equilibrium always comes on the falling part of the curve (see Figure 2 in the Appendix).

Either the standard forces all foreign �rms to exit the market (in which case the delocation motive

clearly is operating at the margin) or else the home government pushes the standard for import

products beyond the home ideal of âH all the way to �aHF = 1. Clearly, the marginal incentive for

raising the import standard so high cannot be product appeal, because a more moderate standard

would deliver products better suited to local tastes. So, the only reason for pushing the standard

to such an extreme would be delocation.

3.2 Benchmark: A Smarter OTA without National Treatment

In Section 3.1, we considered the outcome of regulatory competition under a free-trade agreement

that stipulates zero tari¤s and zero export subsidies while allowing governments free rein in their

choices of product standards for local and imported products. We found that the combination of

free trade and regulatory autonomy creates strong incentives for the pernicious use of standards on

imports. In this section, we show that the countries often can achieve higher joint welfare by using

an OTA that departs from free trade. However, a �smarter OTA�� one with o¤setting tari¤s and

export subsidies� can never be designed so as to deliver the �rst best.

The key to designing a smarter OTA is to use trade taxes and subsidies to dampen the incentives

for delocation. In a setting with positive tari¤s and export subsidies, a change in regulatory policy

that generates entry by local �rms and exit by foreign �rms imposes a cost in the form of lost

revenue for the local tax authority. This adverse revenue e¤ect runs counter to the favorable

implications of delocation for the local price index. In some circumstances, a smarter OTA can be

designed to deliver less extreme standards for imported products than results under an FTA and

thereby achieve a higher level of global welfare.

To illustrate the possibility of a smarter OTA, let us take an initial equilibrium under the FTA

with active �rms in both countries and with �aHF = 1 and �a
F
H = 0. Suppose we were to depict the

zero-pro�t lines for home and foreign �rms when all �rms are free to choose their pro�t-maximizing

characteristics for sales in their local market but are subject to these extreme regulations in their

export markets. In such circumstances, each zero-pro�t would be downward sloping, just as in
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Figure 1. Moreover, it will often be the case that the �H = 0 line would have a (negative) slope

greater than one in absolute value, and the �F = 0 line would have a (negative) slope less than one

in absolute value, just as in the earlier �gure.22

Now suppose that we contemplate a trade agreement with zero net tari¤s, just as with an FTA,

but now with �H = �F = �eH = �eF � � > 0. As we know, equilibrium prices and quantities

depend only on net trade taxes and so are independent of � . Home welfare in these circumstances

would be given by


H = LH + �q
�
MH � EH

�
�NH log

�
PH
�
�NH 1

� � 1 ,

where aggregate home imports are

MH = NHnF
�
AHF
�� �

pHF
��� �

PH
���1

and aggregate home exports are

EH = N
FnH

�
AFH
�� �

pFH
��� �

PF
���1

.

Would the home government still wish to apply the extreme standard of �aHF = 1 in such

circumstances, as it would with free trade? Recall that under the FTA, the delocation motive

operates on the margin. Were the home country to slightly ease its regulation of imports to

something a bit less than �aHF = 1, it would induce entry by foreign �rms and exit by home �rms;

i.e., it would reverse the last bit of delocation. The increase in nF would contribute to greater

imports. Also, since �aHF now is closer to âH , import products would be more attractive and the

increase in AHF also contributes to greater imports. Finally, the shift of �a
H
F away from the level that

minimizes the local price index PH eases competition in the home market, which further contributes

to a rise in imports. Overall, the easing of standards causes imports to rise. Meanwhile, the fall in

the number of home �rms and the fall in the foreign price index spell a reduction in home exports.

The expansion in home imports and the contraction of home exports generate an increase in home

tax revenues, as tari¤ collections rise and export subsidy outlays fall.

The net e¤ect on home welfare combines the adverse e¤ect of the cut in �aHF on the home price

index and the favorable e¤ect on total tax revenues. Note, however, that the marginal welfare loss

from an increase in PH is independent of � , whereas the marginal gain from the increased tax

revenues rises linearly with � . It follows that there must exist a � large enough that the positive

e¤ect dominates.23 In short, when � is su¢ ciently large, the home government�s best response to

22The slope of the �H = 0 line is -(1 + �)��1
�
AHH=A

F
H

��
, which often will be greater than one in absolute value,

because the extreme standard of �aFH = 0 often implies that AFH is small. Similarly, the slope of the �F = 0 line
is -(1 + �)1��

�
AHF =A

F
F

��
, which often will be less than one in absolute value, because the extreme standard of

�aHF = 1 often implies that AHF is small. For example, it is possible to show that -(1 + �)��1
�
AHH=A

F
H

��
< �1 and

-(1 + �)1��
�
AHF =A

F
F

��
> �1 when 1 � âH � 0:5 � âF > 0 and A(0) is su¢ ciently large.

23Since MH and EH depend only on net trade taxes and thus are independent of � , the gain in tax revenues
generated by a reduction in �aHF grows linearly with � , without bound.

25



any set of foreign standards will be to choose a standard for imports strictly less than one. By

analogous arguments, the foreign government will choose an import standard �aFH that is strictly

greater than zero. In other words, the positive tari¤s and o¤setting export subsidies induce both

governments to moderate their regulation of imports. Finally, if the home and foreign zero pro�t

lines under an FTA are, respectively, steeper and �atter than a line with slope minus one, global

welfare will be higher under a smart trade agreement with � > 0 than under an FTA with � = 0.

Although countries may be able to design a smarter OTA that improves upon an FTA, there

are no values of �H = �eF and �F = �eH that would permit an OTA without national treatment
to deliver the �rst-best level of global welfare. To see this, begin at the pro�t-maximizing standards

illustrated in Figure 1. Suppose �rst that �H and �F are set to be positive and consider the welfare

e¤ects of a small increase in �aHF . By Lemma 2 foreign �rms would enter and home �rms would

exit. By Lemma 3, there would be no �rst-order change in either price index. Meanwhile, the

increase in �aHF from the level that is pro�t-maximizing for foreign �rms makes the import product

more attractive to home consumers. Together, the increases in nF and AFH imply that imports

MH would rise, which would generate a gain in tari¤ revenues. Meanwhile, the exit by home �rms

reduces home exports EH , so home outlays for export subsidies would fall. In combination, the

home country�s tax revenues grow, with no �rst-order e¤ect on its price index. This combination

represents a gain in welfare for the home country and hence we have that no positive �H and �F

exist to discourage deviation from the �rst-best standards. Suppose instead that the countries

set �H and �F to be negative. In that case, the home government could deviate by reducing its

standard �aHF slightly below the e¢ cient level and raise domestic welfare with an increase in trade

tax revenues and no �rst-order e¤ect on the home price index.24 So, negative tari¤s (with positive

export taxes) also do not discourage deviations in standard setting. Evidently, a smarter OTA, no

matter how smart, cannot deliver the �rst best.

We summarize the arguments of this section in the following proposition.

Proposition 3 Suppose sH = sF = 1=� and governments are free to choose any standards for local
products and for imported products, without need for national treatment. If parameters are such

that nH > 0 and nF > 0 and that the �H = 0 line has a slope greater than one in absolute value and

the �F = 0 line has a slope less than one in absolute value in the Nash equilibrium with an FTA,

then there exists an OTA with �H = �F = �eH = �eF � � > 0 that yields higher world welfare

than the FTA. However, there does not exist any smart OTA with �H = �eF and �F = �eH that

achieves the �rst-best level of world welfare.

3.3 Benchmark: An FTA with National Treatment

Evidently, governments have powerful incentives to use standards as instruments for delocation

under an FTA that is silent on regulatory practice. Our �ndings suggest a potential bene�t from

24When �aHF is reduced below the pro�t-maximizing level for foreign �rms, nF falls, AHF falls, and nH rises. So
imports fall, exports rise, and the sum of outlays for import subsidies and proceeds from export taxes will rise.
Meanwhile, the home price index is una¤ected to �rst order, so the deviation must be bene�cial to the home country.
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provisions for national treatment that would prevent governments from targeting stringent stan-

dards solely at import goods. In this section, we examine whether national treatment can be used

in our setting to achieve global e¢ ciency without need for more explicit negotiations about prod-

uct standards. We begin by assuming that each country can impose only a single standard that

applies to both domestically-produced goods and imports. We then turn to the possibility that the

governments can name two standards, one intended to be attractive to local �rms and the other to

o¤shore �rms, but with the restriction imposed by national treatment that �rms are free to choose

to meet either standard regardless of their nationality.

As in Section 3.1, we suppose that the countries have agreed to free trade and consumption

subsidies that exactly o¤set the markup pricing, i.e., �J = eJ = 0 and sJ = 1=� for J = H;F .

Under national treatment with a single standard �aJ in country J , all �rms serving that market

face the same demand shifter, AJ = A
����aJ � âJ ���. This feature simpli�es the price indices, which

become

P J =
�
AJ
� �
��1

�
nJ
�
pJJ
�1��

+ n eJ
�
pJeJ
�1��� 1

1��
for J = H;F .

Solving this pair of equations for the number of �rms in each location gives

nJ =

�
A
eJ� �

��1
�
p
eJeJ
�1�� �

P J
�1�� � �AJ� �

��1
�
pJeJ
�1�� �

P
eJ�1��

(AH)
�

��1 (AF )
�

��1
h�
pHH
�1�� �

pFF
�1�� � �pHF �1�� �pFH�1��i .

It follows that �rms are active in both countries if and only if
�
AH=AF

��
(1 + �)��1 > PH=PF >�

AH=AF
��
(1 + �)1��.

Assuming for the moment that �rms indeed are active in both countries, we can use the two

zero-pro�t conditions to solve for the equilibrium price indices. We �nd

�
P J
���1

=
�
�
K
���aH � aF ����

NJ (AJ)�
�
�1�� (1 + (1 + �)1��)

� , J = H;F . (19)

In a Nash equilibrium, each government chooses its standard to minimize its price index, given

the standard of the other. The best-response functions that follow from the �rst-order conditions

imply
K 0 ��aH � �aF �
K (�aH � �aF ) =

�A0
����aJ � âJ ���

A (j�aJ � âJ j) , J = H;F . (20)

The resulting Nash equilibrium regulations under national treatment, which we denote by �aHNT
and �aFNT , have the property that

���aJNT � âJ �� is common in the two countries, i.e., the equilibrium
home standard is the same distance from the home ideal as is the equilibrium foreign standard

from the foreign ideal. This in turn implies that AH = AF ; the demand shifters facing �rms in

the two countries are the same. Accordingly, nH > 0 and nF > 0 under the equilibrium standards

if the countries are not too di¤erent in size. National treatment does indeed limit the scope for

delocation.
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It is obvious that an FTA with national treatment and a single standard in each country

cannot achieve the globally e¢ cient outcome of an NTA; the latter requires that �rms from the two

locations serve a given market with di¤erent products. What is more interesting is the fact that

the standards under an FTA with national treatment are independent of the sizes of the countries

and of the magnitude of shipping costs. This is so, because the price index for country J that is

consistent with zero pro�ts for all �rms is multiplicatively separable in the size of that country, a

term that re�ects all consumer prices, and a term that depends on the pair of regulations, �aHNT
and �aFNT ; see (19). Given this multiplicative separability, the country sizes and shipping costs do

not a¤ect the marginal incentives for either government to choose a standard as a best response

to the other, even though they do a¤ect the welfare level that each attains in equilibrium. The

insensitivity of the equilibrium standards under an FTA with national treatment to NH ; NF and

� contributes to the ine¢ ciency of the equilibrium outcome under such an arrangement inasmuch

as globally e¢ cient standards of an NTA certainly do vary with these conditions of the market.

It is tempting to think that the ine¢ ciency of an FTA with national treatment derives only

from the fact that we have restricted governments to choose a single standard, whereas the globally

e¢ cient outcome requires di¤erent standards for goods emanating from di¤erent sources. To check

this hypothesis, we now allow each government in an FTA to specify a choice of standards, �aJ1
and �aJ2 , and to allow �rms to satisfy either one.25 If national treatment is su¢ cient for global

e¢ ciency without need for further restrictions on regulation, then the Nash equilibrium of such a

standard-setting game ought to achieve the e¢ cient outcome. In fact, it does not.

The problem that arises in such an environment is that each government wants to reduce the

pro�ts of foreign �rms relative to domestic �rms in order to e¤ect delocation. As we have seen, this

leads each government to prescribe extreme characteristics for imported products in the absence of

national treatment. But, when national treatment applies, the o¤shore �rms can avoid the adverse

consequences of extreme standards by choosing to conform to the more moderate standard that

local �rms obey. The foreign �rms cannot be induced to accept a level of pro�ts below what they

could achieve under the standard targeted for domestic �rms, and so no additional delocation is

possible beyond what can be achieved with a single standard. Accordingly, neither government

can unilaterally achieve higher domestic welfare by o¤ering a second standard than what it can

achieve with only one. Faced with this knowledge, its best response always includes a strategy of

announcing �aJNT alone, or else it can announce �a
J
NT along with a second standard that is su¢ ciently

extreme as to be ignored by all �rms.

We summarize in

Proposition 4 Suppose zH = zF = 0 and sH = sF = 1=�. Suppose each government is free

to choose any standard or set of standards as long as they are o¤ered to all �rms irrespective

of origin. Then, in the Nash equilibrium of the standard-setting game, the outcome is equivalent

25 Introducing the possibility of additional allowable products in each country� including that of a continuous range
of products� would not alter the conclusions, inasmuch as there will always be one product speci�cation intended for
home �rms and another (possibly the same) intended for foreign �rms.
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to one in which each government names a single standard, �aHNT and �a
F
NT with the property that

âH � �aHNT = �aFNT � âF . The equilibrium standards are independent of NH , NF ; and � and do not

achieve the maximal level of global welfare that is attained by an NTA:

In short, national treatment alone cannot extricate the countries from the prisoner�s dilemma that

arises with the urge to delocate.

3.4 Benchmark: An FTA with Mutual Recognition

Countries might instead rely on a provision for mutual recognition in an e¤ort to neutralize the

delocation motives for standard setting. Under mutual recognition, each government respects the

legitimacy of the other country�s regulatory aims; therefore, any product that meets standards in

an exporting country is considered acceptable for sale in the importing country. Mutual recognition

gives exporting �rms the choice of whether to meet the standards of the destination market or their

local country.26

The European Union has explicitly introduced mutual recognition into its customs treaty as an

alternative to detailed rules to harmonize standards (see Ortino, 2007, p.310). In its 1985 White

Paper on completing the internal market, the European Commission argued that �... the alternative

[to mutual recognition] of relying on a strategy based totally on harmonization would be over-

regulatory, would take a long time to implement, would be in�exible and could sti�e innovation.�

Mutual recognition in the European context has been interpreted by the European Court of Justice

to oblige acceptance of another member�s standards whenever a producer is already established

in its home country and when it lawfully provides goods or services to the home market that are

similar to the ones it intends to supply abroad (Ortino, 2007, p. 312). We will come back to this

latter requirement below, after we examine how well mutual recognition can perform in comparison

to an agreement that includes more detailed rules on product standards.

We begin again with the case of a single such standard in each country. In this setting, the home

and foreign governments announce standards �aH and �aF , respectively. Mutual recognition implies

that a �rm located in J that wishes to sell in eJ has the choice to satisfy either the destination
standard �a eJ or to satisfy the standard �aJ that applies to goods sold in its own market. We ask,
What standards will the governments set in a noncooperative equilibrium, if subject to an FTA

with zero trade taxes, with consumption subsidies that exactly o¤set the markup pricing, and with

mutual recognition?

Faced with a choice of product characteristics for their export sales, �rms compare the extra

variable pro�ts they can earn with a variant that meets the standards in the importing country

with the savings in design costs that comes from producing a common variant for both markets. A

�rm located in J will make the former choice if and only if

N
eJ (q � �) (1 + �)�p eJJ��� �P eJ���1 nhA�����a eJ � â eJ ����i� � hA�����aJ � â eJ ����i�o � K ����a eJ � �aJ ����K (0) .
26 In practice, the presumption of mutual recognition may be rebutted by a government that can show that its

di¤erent standards are justi�ed and not introduced as a means to impede or disadvantage non-local �rms.
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Clearly, the option to meet the standards of the importing country will be relatively attractive

when the cost of brand adaptation is small and the option to invoke mutual recognition will be

attractive when the cost of brand adaptation is large. We take each case in turn.27

If the cost of brand adaptation is small and the two governments anticipate that all �rms will

elect to meet standards in their destination markets in order to take advantage of the extra demand

that comes with producing a version more suitable for local tastes, then we are back in a world

of national treatment. All �rms in J produce one version of their brand with characteristic �aJ for

sales in their local market and a second version with characteristic �a eJ for their export sales. The
incentives facing the two governments in setting standards are exactly as in Section 3.3, and the

outcome is the same. In particular, the Nash equilibrium regulations are the pair of standards �aHNT
and �aFNT that constitute mutual best responses, i.e., that satisfy (20) for J = H and J = F .

However, if brand adaptation is costly, the incentives facing the governments are di¤erent than

with national treatment. When each government anticipates that �rms exporting to its market will

invoke mutual recognition, it realizes that its own standard will only a¤ect design choices by native

�rms. Accordingly, it selects the standard that maximizes pro�ts for these �rms.28 For a �rm in

country J , the pro�t-maximizing characteristic is the one that satis�es

NJ
�
AJJ
���1 �

P J
���1 �

pJJ
���

A0
����aJ � âJ ��� = N eJ (1 + �)�AeJJ���1 �P eJ���1 �p eJJ��� A0 ����aJ � âJ ���

or, using the fact that, with free trade, p eJJ = (1 + �) pJJ ,
NJ

�
AJJ
���1 �

P J
���1

A0
����aJ � âJ ��� = N eJ (1 + �)1�� �AeJJ���1 �P eJ���1A0 ����aJ � âJ ��� . (21)

We can solve for NH
�
PH
���1

and NF
�
PF
���1

using the two zero-pro�t conditions, as we have

done before, and then substitute back into (21) to derive the best-response functions for the two

governments,

�
AJJ
���1 h�

A
eJeJ
��
� (1 + �)1��

�
A
eJ
J

��i
A0
����aJ � âJ ��� =

(1 + �)1��
�
A
eJ
J

���1 h�
AJJ
�� � (1 + �)1�� �AJeJ��iA0 ����aJ � âJ ��� for J = H;F: (22)

27There are also intermediate cases when �rms in one country produce two versions of their brand and �rms in the
other invoke mutual recognition, or when some �rms in a country make one choice and others do the opposite, and
all are indi¤erent. To conserve on space and the reader�s patience, we do not consider these intermediate cases here.
28The argument is the same as before. The local price indices are determined by the intersection of a pair of

zero-pro�t lines, as in Figure 1. The slope of the zero-pro�t line for home �rms in the space of NH
�
PH

���1
and

NF
�
PF
���1

is (1 + �)��1
�
AHH=A

F
H

��
, except that now AHH and AFH are determined by the home standard, �aH .

Similarly, for foreign �rms the zero pro�t line has slope �(1 + �)1��
�
AHF
AF
F

��
that is determined by �aF . By the same

arguments as before, the home government chooses the �aH (now a single number) that maximizes home �rm pro�ts;
any other choice would yield a zero-pro�t line shifted up and to the right, which would deliver a higher price index,
PH . This would be the same product that home �rms would choose themselves, if they were only allowed one type of
product. Analogous arguments apply to �aF , which must be the pro�t-maximizing choice by a representative foreign
�rm.
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Evidently, âH � aMR
H = aMR

F � âF , where aMR
J is the standard set by country J in a Nash

equilibrium with mutual recognition.29 That is, the two standards are equidistant from the local

ideals, just as with national treatment. Also, the standards chosen when mutual recognition is

invoked do not depend on the sizes of the two countries, just as with national treatment, although

now they do depend on the size of the shipping costs. Of course, mutual recognition with a

single standard in each country does not achieve the �rst best, because global e¢ ciency requires

four di¤erent types of products (two di¤erent types from each of two di¤erent countries), whereas

mutual recognition with one standard per country gives rise to only two.

So now we allow each government to set two standards, instead of just one. The government of

country J announces �aJ1 and �aJ2. Firms located in that country must produce a version with one

of these characteristics for local sales, but they can choose to meet any of the four legal standards

for their sales in country eJ .
By familiar arguments, each government will choose the product characteristics that maximize

pro�ts for its representative national �rm. But these are just the pair of standards that would

emerge under a globally e¢ cient NTA. We conclude that the governments have a viable alternative

to negotiating a detailed NTA when consumption externalities are absent; instead they can negotiate

an FTA and agree to mutual recognition of their partner�s standards.

Moreover, the same e¢ cient outcome can be attained if each government designates a range

of permissible products,
�
�aJ1; �aJ2

�
, so long as the range in each country includes the products

that it would produce under an e¢ cient NTA. Under mutual recognition, �rms would choose for

local and export sales those characteristics that maximize pro�ts in each market and then invoke

mutual recognition for the exports. But, in this case, the product design and all sales and market

composition would be the same as under the e¢ cient NTA.

We note one caveat to these arguments. Recall the terms of the European Union treaty, as

interpreted by the European Court of Justice. Under that treaty, a �rm can invoke mutual recog-

nition in its export market only if it also supplies a similar good to its local market. In our setting,

global e¢ ciency requires �rms to supply di¤erent goods in the two markets. If an OTA includes

mutual recognition but also a restriction such as applies in the European Union, then �rms would

need to sell some minimal amounts of the variants they export to local consumers in order to qual-

ify for legal sales abroad. This too would introduce an ine¢ ciency. The e¢ cient outcome can be

achieved in our setting only by an FTA that places no such restrictions on the invocation of mutual

recognition.

We state

Proposition 5 Suppose �H = �F = eH = eF = 0 and sH = sF = 1=�. Suppose that each

government is free to choose two or more standards for local sales and that �rms can invoke mutual

recognition for export sales of any product that can legally be sold in its native market. Then, in

the Nash equilibrium of the standard-setting game, each government will set two or more standards

29This statement follows from the fact that âH � �aH = �aF � âF implies �aH � âF = âH � �aF and thus AHH = AFF
and AHF = A

F
H .
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and the outcome is the same as in the globally e¢ cient NTA.

4 Consumption Externalities

Until now, we have assumed that an individual�s utility depends only on the characteristics of the

products she consumes herself. Such a setting provides a limited role for government regulation. In

fact, in our model, we found that the only motivation governments have to set product standards

re�ects their attempts in an open economy to shift costs onto foreign consumers and �rms.

Now we introduce consumption externalities, which broaden the scope for e¢ ciency-enhancing

product regulation. We assume that, not only do individuals bear a utility cost from consuming

a version of a product di¤erent from their ideal, but they also care about the types of products

consumed by their compatriots.30 Such externalities might arise because the safety of a product

depends not only on the features of one�s own goods, but also on those used by others, or be-

cause local social norms dictate a distaste for certain products regardless of whether the individual

consumes them herself or sees others consuming them.

For our purposes, it is convenient to specify the subutility from di¤erentiated products as

CJD =

8<:X
i2�J

�
A (0) + �

�
A
���aJi � âJ ����A (0)�� �cJi �� + (1� �) �A ���aJi � âJ ����A (0)� �cJi���

9=;
1
�

,

J = fH;Fg , (23)

where � 2 (0; 1) and cJi� denotes the mean consumption by all �other� consumers in the same

country. Here, � measures (inversely) the extent of the consumption externality; when � ! 1, an

individual cares only about the characteristic aJi of the good i that she consumers herself, whereas

when � ! 0, she cares almost entirely about the types of goods consumed in the aggregate and

only negligibly about the sort that she purchases herself. Note that (23) converges to (4) as � ! 1

and that, with cJi = c
J
i� (as must be true in equilibrium with identical consumers in each country),

the aggregate CJD is independent of �.
31

This last feature of (23) is useful for our purposes. Since the size of � does not impact the

relationship between consumption and aggregate welfare, it does not e¤ect the e¢ cient quantities

of per-brand consumption, the e¢ cient product characteristics, or the e¢ cient numbers of home
30 In principle, the consumption externalities that we have in mind might also have global dimensions; i.e., con-

sumers in a country might also care about the types of goods that are purchased abroad. Since such non-pecuniary
externalities introduce an obvious need for international cooperation, we restrict our attention here to externalities
that are purely local in their geographic scope.
31This formulation of the sub-utility function is isomorphic to one in which

CJD =

8<:X
i2�J

A
����aJi � âJ ���� �cJi �� + ~�A����aJi � âJ ���� �cJi���

9=;
1
�

except when it comes to interpreting the meaning of changes in the parameter that captures the extent of the
externality. We do not consider such parameter changes here.
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and foreign �rms. We have characterized these magnitudes already in Section 3. Now we need

to examine how the market equilibrium in the absence of corrective policies di¤ers from the social

optimum and then identify a set of policies that can be incorporated into a trade agreement in

order to induce globally e¢ cient outcomes.

4.1 Ine¢ ciency when � < 1

When consumption externalities are present, each individual in country J perceives the demand

shifter AJi � (1� �)A (0) + �A
���aJi � âJ ��� when calculating her individually-optimal purchases of

good i. This generates the per-capita demands given in (6), where the price index for di¤erentiated

products continues to be computed as in (5). However, this latter price index� which we now term

the �brand-level price index�� is no longer the same as the one that guides the division of spending

between the homogenous good and the di¤erentiated products, nor is it the one that enters the

indirect utility function in (3). Rather, as we show in the Appendix, an individual�s utility including

the externalities from others�consumption is

V
�
PJ ; IJ

�
= IJ � logPJ ; J 2 fH;Fg ;

where

PJ =

264 P
i2�J

�
AJi
�� �

pJi
�1��P

i2�J
�
ÂJi
AJi

� �
AJi
�� �

pJi
�1��

375
�

��1

P J (24)

and ÂJi � A
���aJi � âJ ��� is the demand shifter that enters aggregate utility, including external

e¤ects.

We will refer to PJ as the �industry-level price index.�Notice that when � = 1 and there is no
consumption externality, the industry-level and brand-level price indices coincide, i.e., PJ = P J .

But when � < 1 and a consumption externality is present, we have ÂJi < AJi , which implies

PJ > P J ; i.e., in the presence of a consumption externality, the industry-level price index that

determines utility and aggregate spending on di¤erentiated products is greater than the brand-level

price index that guides individual consumption choices at the variety level. As a result, consumers

spend less on the bundle of di¤erentiated products than they would with the same prices if the

externality were absent. In other words, the negative externality from others�consumption choices

diminishes each consumer�s enthusiasm for the group of di¤erentiated goods. At the same time,

when � < 1 there is a relative distortion of consumption across brands away from varieties whose

characteristics are closer to the local ideal and towards those whose characteristics are relatively

far from the ideal. This can be seen from (6), which implies that the ratio cJi =c
J
i0 of consumption of

two brands i and i0 is cJi =c
J
i0 =

h�
AJi
�� �

pJi
���i

=
h�
AJi0
�� �

pJi0
���i

. The externalities do not a¤ect

relative prices (given policies), which are determined by pro�t-maximizing markups and arbitrage

conditions. Then, if variety i is further from the local ideal than variety i0, cJi =c
J
i0 is decreasing in

�. In other words, individuals overconsume goods far from the ideal, except when � = 1. This
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re�ects, of course, the fact that individuals ignore the negative externalities they confer with their

consumption choices.

4.2 A New Trade Agreement when � < 1

In order to characterize the policies that are needed to achieve global e¢ ciency when consumption

externalities are present we �rst introduce notation for the e¢ cient magnitudes. In particular,

we apply a superscript or subscript E to denote an e¢ cient outcome. For example, the e¢ cient

characteristics for a good produced in some country J 0 and consumed in J is aJEJ 0 and the e¢ cient

per capita consumption of such a good is cJEJ 0 . Similarly, the e¢ cient numbers of home and foreign

�rms are nHE and nFE . As before, boldface symbols without country indices denote vectors of all

global values; e.g., nE = (nHE ; nFE).

An NTA that achieves global e¢ ciency when � < 1 speci�es trade policies and consumption

subsidies to implement the e¢ cient numbers of �rms, nE , and the e¢ cient per capita consumption

levels of each brand in each country, cE , given the e¢ cient product characteristics, aE .32 We �rst

characterize the trade policies and consumption subsidies that deliver the e¢ cient per-brand con-

sumption levels and the e¢ cient numbers of home and foreign �rms, when product characteristics

are set at their e¢ cient levels. Once we have characterized the necessary taxes and subsidies, we

will consider whether regulatory standards are in fact required to ensure that �rms provide the

optimal product designs.

Let pJEJ (�) and pJEeJ (�) denote the consumer prices in country J that induce the representative

consumer there to purchase the e¢ cient quantities, cJEJ and cJEeJ . Speci�cally, we need pJEJ (�) and

pJEeJ (�) such that

cJEJ =
�
AJJ
�� �

pJEJ (�)
��� �

P J
�
pJEJ (�) ; pJEeJ (�) ;nE ; a

JE
J ; aJEeJ

����1
;

J = H;F (25)

and

cJEeJ =
�
AJeJ
�� �

pJEeJ (�)
��� �

P J
�
pJEJ (�) ; pJEeJ (�) ;nE ; a

JE
J ; aJEeJ

����1
;

J = H;F . (26)

Note that the requisite prices� in contrast to the quantities� do depend on the size of the exter-

nality. Inserting the e¢ cient consumption quantities into the zero-pro�t conditions (11) delivers

the e¢ cient numbers of home and foreign �rms.

Now we can use (25) and (26) to express the e¢ cient consumer prices for an arbitrary � in

terms of the e¢ cient prices for the case when � = 1. Letting pJEJ (1) and pJEeJ (1) denote these latter

32The e¢ cient consumption level for the numeraire good must also be achieved, but this is ensured with e¢ cient
consumption of di¤erentiated products by satisfaction of the budget constraints.

34



prices, we have33

pJEJ (�) = pJEJ (1)

24 AJEJ (�)

ÂJEJ

!�  
P J(pJEJ (�); pJEeJ (�);nE ; a

JE
J ; aJEeJ )

PJE

!(��1� )35
and

pJEeJ (�) = pJEeJ (1)

24 AJE~J (�)

ÂJE~J

!�  
P J(pJEJ (�); pJEeJ (�);nE ; a

JE
J ; aJEeJ )

PJE

!(��1� )35
where PJE is the e¢ cient industry-level (and brand-level) price index in country J when � = 1.

In the Appendix, we establish that for � < 1, pJJ (�) < pJJ (1) and p
JeJ (�) > pJeJ (1); i.e., for

e¢ ciency, consumers in each country must face higher prices for import goods and lower prices

for domestic goods when consumption externalities are present as compared to when they are

not. Intuitively, it is desirable to raise the prices of import goods relative to those of domestic

goods, because individuals overconsume imported brands that are far from the local ideal and

underconsume local brands that are closer to the ideal, inasmuch as they ignore the externalities

they confer on fellow nationals.

Now we can use the relationship between prices and tax policies to compute the net trade taxes

and the consumption subsidies that generate the consumer prices needed for e¢ ciency. First, we

have

�JE (�) + e eJE (�) = (1 + �)
"
AJEeJ (�) =ÂJEeJ
AJEJ (�) =ÂJEJ

#
� 1 > 0, J = H;F; (27)

where the inequality in (27) follows from the fact that local brands have e¢ cient characteristics

closer to the ideal in their country than do imported brands. The e¢ cient consumption subsidies

then are given by

sJE (�) =
1

�
+

�
� � 1
�

�241� AJEJ (�)

ÂJEJ

! 
P J(pJEJ (�); pJEeJ (�);nE ; a

JE
J ; aJEeJ )

PJE

!(��1� )35 ;
J = H;F . (28)

The �rst term on the right-hand side in (28) is, as before, the subsidy needed to o¤set the

markup pricing of di¤erentiated products. As we con�rm in the Appendix, the second term on the

right-hand side in (28) is positive, implying that sJE (�) > 1
� for J = H;F . It may seem surprising

that the optimal consumption subsidy is larger in the presence of a consumption externality than

in its absence. But the larger consumption subsidy generates extra demand for local brands, while

the combined consumption subsidy and net trade tax discourage consumption of import brands, as

is optimal considering the greater externality that imports cause. In other words, the combination

of tax policies delivers pJJ (�) < p
J
J (1) and p

JeJ (�) > pJeJ (1), as we have seen is needed for e¢ ciency
33Recall the de�nition of ÂJJ0 � A

���aJJ0 � âJ ��� = AJJ0 (� = 1) :
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in the presence of consumption externalities.

Finally, as we con�rm in the Appendix, the e¢ cient consumption subsidies and net trade taxes

in combination with the vector of e¢ cient product characteristics deliver

PJ(aE ;pE(�)) = PJE = P JE for J = H;F ;

i.e., the industry-level price indices are the same as when there are no externalities. We also establish

that the additional consumption subsidies and net trade taxes implied by e¢ cient intervention in

the presence of consumption externalities are revenue neutral, implying that global welfare under

the e¢ cient policies is given by



�
aE ;pE(�)

�
=

X
J

LJ �
X
J

NJ logPJ
�
aE ;pE(�)

�
�
X
J

NJ 1

� � 1

=
X
J

LJ �
X
J

NJ logP JE �
X
J

NJ 1

� � 1 ,

which is independent of �. This outcome re�ects the fact that the optimal policies induce consumers

to internalize the externalities caused by their spending decisions and so protect the world economy

from any loss of utility.

We turn now to the e¢ cient product characteristics. Recall that, with � = 1 an NTA can

but need not specify particular standards. Instead, the governments can commit to leave markets

unregulated and then �rms will choose the e¢ cient characteristics when maximizing pro�ts. We

ask now whether the details of product regulation need to be speci�ed in an NTA in the presence

of consumption externalities.

To see that product standards indeed are required in an optimal NTA when � < 1, we evaluate

the change in pro�ts for a small change in design around aE when the e¢ cient taxes are in place.

We know that pro�ts are maximized at aE when � = 1 (no externality), so the �rst-order changes

in pro�ts are zero in such circumstances. When � < 1, by contrast, @�iH
@aFiH

> 0 > @�iH
@aHiH

and
@�iF
@aFiF

> 0 > @�iF
@aHiF

when evaluated at aE ; i.e., �rms in both countries will insu¢ ciently di¤erentiate

the local and export versions of their brands in the absence of binding regulations, compared to

what is globally e¢ cient. E¢ cient regulation forces �rms in each country to tailor their products

closer to the ideal in each of their destination markets, relative to what they would choose on their

own. This follows from the fact that �rms respond to market demands and consumer demands are

insu¢ ciently sensitive to deviations from the local ideal when buyers ignore the adverse a¤ects of

their decisions on their compatriots�well-being.

We summarize with

Proposition 6 Suppose the consumption of di¤erentiated products di¤erent from the local ideal

confers externalities, as re�ected in (23) with � < 1. Then maximum world welfare requires zJ > 0

for J = H;F , sJ > 1=� for J = H;F , and regulatory standards in each country that induce �rms to

design products closer to the ideal in their destination markets compared to their pro�t-maximizing
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design choices.

Notice an interesting implication of Proposition 6 for the e¢ cient standards, which follows from

the ranking of e¢ cient product characteristics, namely âH > aHEH > aHEF and aFEH > aFEF > âF .

We record this observation in

Corollary 2 When there are consumption externalities, e¢ cient regulatory standards require na-
tive producers to supply goods tailored more closely to local tastes than what is required of o¤shore

producers.

This feature of e¢ cient regulation may seem surprising, but it has a natural interpretation in our

context. It simply re�ects the more favorable bene�t-to-cost ratio that results from moving local

brands closer to the local ideal as compared to that for imported brands, in view of the greater

market potential that �rms enjoy in their local markets in the presence of shipping costs. In other

words, the feature of e¢ cient regulation highlighted in Corollary 2 is not about treating locally

produced brands di¤erently than imported brands, but rather about easing the regulatory burden

imposed on �small �rms,� i.e., �rms with small sales in the market, which in a world with home-

market e¤ects applies to �rms located abroad. We emphasize, however, that the more lenient

treatment of imports with respect to product standards must be coupled with additional taxes (in

the form of positive net trade taxes) that shift demand away from these goods inasmuch as they

impose the greatest consumption externalities.

4.3 Benchmark: An OTA with Mutual Recognition when � < 1

In Section 3.4, we demonstrated that in the absence of consumption externalities, global e¢ ciency

can be achieved under an OTA without the need for detailed international rules on product stan-

dards, provided that each government can set (at least) two standards subject to the principle of

mutual recognition. In this section, we revisit the same question, asking whether an OTA with

mutual recognition can generate the globally e¢ cient outcome when consumption externalities are

present. In keeping with Costinot (2008), we will answer the question in the negative.

Recall that when there are no consumption externalities and an OTA allows each country to

announce two standards subject to mutual recognition, each government selects as its two standards

one that is pro�t maximizing for its �rms�local sales and the other that is pro�t maximizing for

its �rms�export sales. Each country selects these standards, because its own incentives are aligned

with those of its �rms. If a country chooses the pro�t-maximizing standards for its own �rms,

those �rms have no reason to select any other option than the one intended for them, even though

they have the freedom under mutual recognition to choose any of the four standards available in

the world. And by choosing product characteristics for each market to maximize their pro�ts, each

country�s �rms make choices that minimize the country�s industry-level price index.

When consumption choices confer externalities, the �rms�pro�t-maximizing choices of product

attributes no longer correspond to the e¢ cient standards, and this changes everything. To see
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why, suppose we start with the e¢ cient standards, and ask whether any �rm or government has an

incentive to deviate. There are two problems that now arise. First, since none of these standards

are set at pro�t-maximizing levels, �rms may not self select into the standard that would be e¢ cient

for them, and will not do so if there is a better option for them among the four e¢ cient standards

from which they can choose (a possibility that is more likely when the externality is large and

the e¢ cient standards are far from their pro�t-maximizing levels). Putting this problem to the

side, let us suppose that each �rm in J prefers to sell in market J 0 a good with characteristic aJ
0E
J

than one with any of the three other elements of aE that it might choose for this market. Now

consider the incentives facing the home government. Instead of setting the e¢ cient standard aFEH
for its �rms�export sales, suppose it were to announce a standard slightly closer to the one that

would maximize its �rms�pro�ts given the other three standards in place. Such a (small) change

in standard presumably would not induce any foreign �rm to select a di¤erent standard to obey

in either market, nor would the home �rms elect to sell at home something di¤erent from aHEH .

With this deviation, the home country would gain from delocation but would bear none of the cost

associated with the externality-generated product in�icted on foreign consumers.

Hence, when consumption externalities occur and each government is permitted to set two or

more standards, an OTA with mutual recognition cannot deliver the e¢ cient outcome. And of

course, allowing only one standard to be chosen under mutual recognition cannot possibly achieve

e¢ ciency given that e¢ ciency entails four separate standards. We may conclude that the e¤ective-

ness of mutual recognition in an OTA for achieving e¢ ciency is limited to situations in which their

are no important externalities that are motivating the market regulation.34

5 Conclusions

Old trade agreements cover traditional protectionist instruments, such as tari¤s and quotas. New

trade agreements extend international cooperation to a broader set of policy instruments, including

domestic regulations and product standards. In this paper, we have studied the need for NTAs in

an environment with horizontal product di¤erentiation and cross-country di¤erences in consumer

assessments of the ideal product attributes. We �rst characterized the optimal NTA in a setting

where consumption choices a¤ect only the consumer herself and later introduced the possibility that

consumers care about products purchased by their fellow nationals. We also asked whether an OTA

with national treatment of product standards or with mutual recognition of product standards could

replicate the globally e¢ cient outcome that results from international cooperation on regulation.

When individual consumption choices do not confer any local externalities, the optimal NTA

in a familiar setting of monopolistic competition with an outside good dictates zero net tari¤s on

34An open question is whether a �non-violation� clause such as that contained in GATT and the WTO (see, for
example, Staiger and Sykes, 2017), could in principle deliver e¢ cient outcomes in this environment. Evaluation of
this possibility requires the introduction of a formal de�nition of �market access� that would be applicable to the
modeling environment we study here, where delocation motives are emphasized, along the lines of the market access
de�nition proposed by Bagwell and Staiger (2002) for modeling environments that emphasize terms-of-trade motives.
As this would take us beyond the scope of the present paper, we leave it as an interesting avenue for future research.
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all di¤erentiated products and standards that deliver the same product characteristics as those

that maximize �rms�pro�ts for their home and export sales. Alternatively, the optimal NTA can

provide for zero net tari¤s and an absence of regulation in both countries. Without an international

agreement to refrain from regulation, governments have incentives to impose onerous standards

on foreign �rms in an attempt to induce delocation. An OTA with national treatment cannot

achieve the �rst best, because the governments lack unilateral incentives to o¤er foreign �rms the

opportunity to produce the pro�t-maximizing varieties for their export sales. An OTA with mutual

recognition can replicate the optimal NTA, provided that governments can announce multiple

standards and that exporting �rms can invoke the clause even for variants of their brand that they

do not sell at home.

In the presence of consumption externalities� even ones that do not cross international borders�

the requirements for cooperation are more severe. In the absence of regulation, consumers over-

consume the goods that are far from the national ideal and under-consume brands that are closer

to the ideal. In the face of these demands, �rms design products that are further from the ideal in

destination markets than is socially optimal. The optimal NTA combines positive net tari¤s that

switch demands from import goods to local goods that are closer to the country�s ideal with product

standards that force all �rms to deviate less from these ideals despite the extra �xed costs of doing

so. In this setting, neither national treatment nor mutual recognition su¢ ces for an OTA that

leaves governments with sovereignty over local regulations to achieve a globally e¢ cient outcome.

We have identi�ed some examples of goods that might be subject to horizontal product reg-

ulation. But vertical regulations also are prevalent: governments have good reason to regulate

levels of pollution, product safety, and other aspects of product quality, including (or perhaps espe-

cially) in service sectors. We aim to characterize the optimal NTA in settings with vertical product

di¤erentiation in a future, companion paper.
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6 Appendix

In this Appendix we provide proofs of all claims not established in the body of the paper.

6.1 Proof of Lemma 2

Lemma 2 Let trade taxes and consumption subsidies take any values such that �H > 1 and �F > 1
and consider the unregulated equilibrium with the pro�t-maximizing choices of characteristics, a.

Beginning at this equilibrium, a small increase in the product characteristic of any �rm for any

market induces exit by home �rms ( dnH=daJJ 0 < 0) and entry by foreign �rms ( dnF =da
J
J 0 > 0) for

all J 2 fH;Fg and J 0 2 fH;Fg).

Proof To prove Lemma 2, we make use of the zero-pro�t conditions

NJcJJ
�
aJJ ; P

J
�
n; aJH ; a

J
F

��
+ (1 + �)N

eJc eJJ �a eJJ ; P eJ �n; a eJH , a eJF�� = K
����aJJ � a eJJ ����
q � � ; J = H;F:

We prove the claims of Lemma 2 for standards in the home country market, with the proof for

standards in the foreign country market proceeding in an analogous fashion.

6.1.1 dnH
daHH

< 0 and dnF
daHH

> 0

Totally di¤erentiating the zero pro�t conditions with respect to nH , nF and aHH yields

NH

�
@cHH
@aHH

daHH +
@cHH
@PH

@PH

@aHH
daHH +

@cHH
@PH

@PH

@nH
dnH +

@cHH
@PH

@PH

@nF
dnF

�
+ (1 + �)NF

�
@cFH
@PF

@PF

@nH
dnH +

@cFH
@PF

@PF

@nF
dnF

�
=

"
K 0 ���aHH � aFH ���

q � �

#
daHH (29)

NF

�
@cFF
@PF

@PF

@nH
dnH +

@cFF
@PF

@PF

@nF
dnF

�
+ (1 + �)NH

�
@cHF
@PH

@PH

@aHH
daHH +

@cHF
@PH

@PH

@nH
dnH +

@cHF
@PH

@PH

@nF
dnF

�
= 0: (30)

But the home �rm chooses aHH to satisfy the �rst-order condition for pro�t maximization

@�HH
@aHH

= (q � �)NH @c
H
H

@aHH
�K 0 ���aHH � aFH ��� = 0;
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which we may substitute into (29) to arrive at the home and foreign totally di¤erentiated zero-pro�t

conditions evaluated at the pro�t-maximizing choices:

NH

�
@cHH
@PH

@PH

@aHH
daHH +

@cHH
@PH

@PH

@nH
dnH +

@cHH
@PH

@PH
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�
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�
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�
= 0

(31)
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�
= 0:

(32)

Solving (32) for dnF , substituting into (31) and simplifying yields

dnH

daHH
=

24 �@PH

@aHH

@PF

@nFh
@PH

@nH
@PF

@nF
� @PH

@nF
@PF

@nH

i
35 : (33)

The denominator of the expression in (33) is strictly positive provided for �H > 1 and �F > 1 (a

condition stated in the lemma), while the term in the numerator is composed of the product of two

negative terms and hence is positive as well. Hence, dnH
daHH

< 0 as claimed in Lemma 2.

To establish that dnF
daHH

> 0, we solve (32) for dnH and substitute the resulting expression into

(31) and simplify to arrive at

dnF

daHH
=

24 @PH

@aHH

@PF

@nHh
@PH

@nH
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� @PH

@nF
@PF

@nH

i
35 (34)

which is positive.

6.1.2 dnH
daHF

< 0 and dnF
daHF

> 0

Totally di¤erentiating the zero pro�t conditions with respect to nH , nF and aHF yields

NH
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�
= 0 (35)
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But the foreign �rm chooses aHF to satisfy the �rst-order condition for pro�t maximization

@�HF
@aHF

= (q � �)(1 + �)NH @c
H
F

@aHF
�K 0 ���aHF � aFF ��� = 0;

which we may substitute into (36) to arrive at the home and foreign totally di¤erentiated zero-pro�t

conditions evaluated at the pro�t-maximizing choices:
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Solving (37) for dnF , substituting into (38) and simplifying yields
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@nFh
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� @PH
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35 : (39)

As before, the denominator of the expression in (39) is strictly positive provided that �H > 1 and

�F > 1, while the term in the numerator is composed of the product of two negative terms and

hence is positive as well. Hence, dnH
daHF

< 0 as claimed in Lemma 2.

To establish that dnF
daHF

> 0, we solve (37) for dnH and substitute the resulting expression into

(38) and simplify to arrive at

dnF
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=

24 @PH

@aHF
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which is positive.

QED
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6.2 Proof of Lemma 3

Lemma 3 Let trade taxes and consumption subsidies take any values such that �H > 1 and �F > 1
and consider the unregulated equilibrium with the pro�t-maximizing choices of characteristics, a.

Beginning at this equilibrium, a small change in any product characteristic aJJ 0 has no �rst-order

e¤ect on the home price index
�
dPH=daJJ 0 = 0

�
or on the foreign price index

�
dPF =daJJ 0 = 0

�
.

Proof The proof follows from the derivative expressions in the proof of Lemma 2. In general,

the eight derivatives boil down to the following two calculations that need to be performed for all

J 2 fH;Fg and J 0 2 fH;Fg, where DJ is an indicator variable that is equal to 1 for J = H and

equal to �1 for J = F :
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QED

6.3 Proof of Proposition 1

Proposition 1 Let ea be the vector of product characteristics that result from pro�t-maximizing

design choices in an unregulated equilibrium when zH = zF = 0 and sH = sF = 1=�. Then the

maximum world welfare is achieved in a monopolistically-competitive equilibrium when zH = zF =

0, sH = sF = 1=�, and �a = ea.
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Proof We begin with the expression for world welfare:


 =
X
J

LJ �NH log(PH)�NF log(PF )+qzHnFN
HcHF +qz

FnHN
F cFH�NH sH

1� sH �N
F sF

1� sF :

We �rst prove that global e¢ ciency requires zH = zF = 0 and sH = sF = 1=�. We then turn to

the e¢ ciency of �a = ea.
Evaluating the derivatives of 
 with respect to net trade taxes and consumption subsidies at

the levels zH = zF = 0 and sH = sF = 1=� yields
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F

PF
dPF

dsH
�NH

�
�

� � 1

�2
d


dsF
jzH=zF=0; sH=sF=1=� = �

NH

PH
dPH

dsF
� N

F

PF
dPF

dsF
�NF

�
�

� � 1

�2
:

To establish that zH = zF = 0 and sH = sF = 1=� are e¢ cient, we show that d

dzH

jzH=zF=0; sH=sF=1=� =
0 and d


dsF
jzH=zF=0; sH=sF=1=� = 0, with d


dzF
jzH=zF=0; sH=sF=1=� = 0 and d


dsF
jzH=zF=0; sH=sF=1=� =

0 then following under analogous arguments.35

E¢ cient net trade taxes zH = zF = 0 We �rst show that d

dzH

jzH=zF=0; sH=sF=1=� = 0, noting
that pHH , p

F
H and p

F
F are independent of z

H with zH impacting directly only the price of the foreign

brand in the home market pHF . As noted in the text, total per capita spending on di¤erentiated

goods equals one, and so we have

nHp
H
Hc

H
H + nF p

H
F c

H
F = 1; nHp

F
Hc

F
H + nF p

F
F c
F
F = 1: (43)

Using (43) we can then write

�N
H

PH
dPH

dzH
=

�
1

� � 1

�
NH

�
pHHc

H
H

dnH
dzH

+ pHF c
H
F

dnF
dzH

�
�
�
� � 1
�

�
qnFN

HcHF

�N
F

PF
dPF

dzH
=

�
1

� � 1

�
NF

�
pFHc

F
H

dnH
dzH

+ pFF c
F
F

dnF
dzH

�
;

and therefore

d


dzH
jzH=zF=0; sH=sF=1=� =

�
1

� � 1

��
[pHHN

HcHH + p
F
HN

F cFH ]
dnH
dzH

+ [pFFN
F cFF + p

H
F N

HcHF ]
dnF
dzH

�
+
q

�
nFN

HcHF :

35We consider the second-order conditions in detail in the context of the e¢ cient standards choices.
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When zH = zF = 0 and sH = sF = 1=� we also have

pHH =

�
� � 1
�

�
q = pFF (44)

pHF =

�
� � 1
�

�
q(1 + �) = pFH ;

and therefore

d


dzH
jzH=zF=0; sH=sF=1=� =

� q
�

��
[NHcHH + (1 + �)N

F cFH ]
dnH
dzH

+ [NF cFF + (1 + �)N
HcHF ]

dnF
dzH

+ nFN
HcHF

�
:

(45)

Our goal is to show that the right-hand side of (45) is equal to zero. Evidently, as (45) makes clear,

this will be true if, beginning from zH = zF = 0 and sH = sF = 1=�, a small increase in the net

tari¤ on home imports generates additional tari¤ revenue (in the amount nFNHcHF ) that is just

o¤set by the loss in di¤erentiated goods production associated with the induced entry and exit (in

the amount [NHcHH + (1 + �)N
F cFH ]

dnH
dzH

+ [NF cFF + (1 + �)N
HcHF ]

dnF
dzH

).

To derive expressions for dnH
dzH

and dnF
dzH

, we use the home and foreign zero-pro�t conditions

NHcHH(P
H(zH ; nH ; nF )) + (1 + �)N

F cFH(P
F (nH ; nF )) =

K
���aHH � aFH ���
q � � (46)

NF cFF (P
F (nH ; nF )) + (1 + �)N

HcHF (P
H
F (z

H); PH(zH ; nH ; nF )) =
K
���aHF � aFF ���
q � � ; (47)

where we have suppressed the dependency of consumption and price indices on product character-

istics and have made explicit the direct dependency of consumption, prices and price indices on

zH . Totally di¤erentiating (46) and (47) yields

dnH
dzH

=
(1 + �)

dcHF
dpHF

dpHF
dzH

h�
NH

NF

�
dcHH
dPH

dPH

dnF
+ (1 + �)

dcFH
dPF

dPF

dnF

i
� @PH

@zH
dPF

dnF

h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i
h
dPH

dnH
dPF

dnF
� dPH

dnF
dPF

dnH

i h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i ;

(48)

and

dnF
dzH

=
� (1 + �) dc

H
F

dpHF

dpHF
dzH

h�
NH

NF

�
dcHH
dPH

dPH

dnH
+ (1 + �)

dcFH
dPF

dPF

dnH

i
+ @PH

@zH
dPF

dnH

h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i
h
dPH

dnH
dPF

dnF
� dPH

dnF
dPF

dnH

i h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i :

(49)

Substituting (48) and (49) back into (45) and rearranging then yields

d


dzH
jzH=zF=0; sH=sF=1=� = 0 ,
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[NHcHH + (1 + �)N
F cFH ]f(1 + �)

dcHF
dpHF

dpHF
dzH

��
NH

NF

�
dcHH
dPH

dPH

dnF
+ (1 + �)

dcFH
dPF

dPF

dnF

�
� @P

H

@zH
dPF

dnF

�
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

�
g

� [NF cFF + (1 + �)N
HcHF ]f(1 + �)

dcHF
dpHF

dpHF
dzH

��
NH

NF

�
dcHH
dPH

dPH

dnH
+ (1 + �)

dcFH
dPF

dPF

dnH

�
� @P

H

@zH
dPF

dnH

�
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

�
g

+ nFN
HcHF

�
dPH

dnH

dPF

dnF
� dP

H

dnF

dPF

dnH

� �
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

�
= 0:

We now make use of the following:

dcHH
dPH

= (� � 1) c
H
H

PH
;
dcFH
dPF

= (� � 1) c
F
H

PF
;
dcFF
dPF

= (� � 1) c
F
F

PF
;

dcHF
dPH

= (� � 1) c
H
F

PH
;
dcHF
dpHF

= �� c
H
F

pHF
;

and also

dPH

dnF
=

1

1� �P
HpHF c

H
F ;

dPH

dnH
=

1

1� �P
HpHHc

H
H ;

dPF

dnF
=

1

1� �P
F pFF c

F
F ;

dPF

dnH
=

1

1� �P
F pFHc

F
H ;

@PH

@zH
= PHnF c

H
F (� � 1)

q

�
;
dpHF
dzH

= (� � 1) q
�
:

With this, the above can be simpli�ed to

d


dzH
jzH=zF=0; sH=sF=1=� = 0 ,

cHH [nF q
� � 1
�

cFF � 1]� (1 + �) cFH [nF q
� � 1
�

(1 + �) cHF � 1] = 0:

But using (43) and (44) we then have

cHH [nF q
� � 1
�

cFF � 1]� (1 + �) cFH [nF q
� � 1
�

(1 + �) cHF � 1]

= �cHHnHq
� � 1
�

(1 + �) cFH + (1 + �) c
F
HnHq

� � 1
�

cHH

= 0:

This establishes that global e¢ ciency requires zH = zF = 0.

E¢ cient consumption subsidies sH = sF = 1=� We next show that d

dsF
jzH=zF=0; sH=sF=1=� =

0, noting that pFH and pFF are independent of s
H with sH impacting directly only the prices of the
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home and the foreign brand in the home market, pHH and p
H
F . Again using (43) we can then write

�N
H

PH
dPH

dsH
=

�
1

� � 1

�
NH

�
pHHc

H
H

dnH
dsH

+ pHF c
H
F

dnF
dsH

�
+ qnHN

HcHH + qnF (1 + �)N
HcHF

�N
F

PF
dPF

dsH
=

�
1

� � 1

�
NF

�
pFHc

F
H

dnH
dsH

+ pFF c
F
F

dnF
dsH

�
;

and therefore

d


dsH
jzH=0=zF ; sH= 1

�
=sF =

�
1

� � 1

��
[pHHN

HcHH + p
F
HN

F cFH ]
dnH
dsH

+ [pFFN
F cFF + p

H
F N

HcHF ]
dnF
dsH

�
+ q[nHN

HcHH + nF (1 + �)N
HcHF ]�NH

�
�

� � 1

�2
:

Using (44) and (43) then delivers

d


dsH
jzH=0=zF ; sH= 1

�
=sF =� q

�

�"
[NHcHH + (1 + �)N

F cFH ]
dnH
dsH

+ [NF cFF + (1 + �)N
HcHF ]

dnF
dsH

� 1
q
NH

�
�

� � 1

�2#
: (50)

Our goal is to show that the right-hand side of (50) is equal to zero.

To derive expressions for dnH
dsH

and dnF
dsH

, we again use the home and foreign zero-pro�t conditions,

which we now write as

NHcHH(p
H
H(s

H); PH(sH ; nH ; nF )) + (1 + �)N
F cFH(P

F (nH ; nF )) =
K
���aHH � aFH ���
q � � (51)

NF cFF (P
F (nH ; nF )) + (1 + �)N

HcHF (P
H
F (s

H); PH(sH ; nH ; nF )) =
K
���aHF � aFF ���
q � � : (52)

Totally di¤erentiating (51) and (52) yields

dnH
dsH

=
(1 + �)

dcHF
dpHF

dpHF
dsH

h�
NH

NF

�
dcHH
dPH

dPH

dnF
+ (1 + �)

dcFH
dPF

dPF

dnF

i
� @PH

@sH
dPF

dnF

h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i
h
dPH

dnH
dPF

dnF
� dPH

dnF
dPF

dnH

i h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i
�

dcHH
dpHH

dpHH
dsH

h
dcFF
dPF

dPF

dnF
+ (1 + �)

�
NH

NF

�
dcHF
dPH

dPH

dnF

i
h
dPH

dnH
dPF

dnF
� dPH

dnF
dPF

dnH

i h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i ;
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and

dnF
dsH

=
� (1 + �) dc

H
F

dpHF

dpHF
dsH

h�
NH

NF

�
dcHH
dPH

dPH

dnH
+ (1 + �)

dcFH
dPF

dPF

dnH

i
+ @PH

@sH
dPF

dnH

h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i
h
dPH

dnH
dPF

dnF
� dPH

dnF
dPF

dnH

i h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i
+

dcHH
dpHH

dpHH
dsH

h
dcFF
dPF

dPF

dnH
+ (1 + �)

�
NH

NF

�
dcHF
dPH

dPH

dnH

i
h
dPH

dnH
dPF

dnF
� dPH

dnF
dPF

dnH

i h
dcHH
dPH

dcFF
dPF

� (1 + �)2 dc
F
H

dPF
dcHF
dPH

i :
Substituting these expressions back into (50), using the price derivatives recorded above and in

addition noting that

@PH

@sH
= �PH �

� � 1;
dpHF
dsH

= �q(1 + �); dp
H
H

dsH
= �q;

and using as well the expressions for e¢ cient prices in (44), we then have

d


dsH
jzH=zF=0; sH=sF=1=� = 0:

This establishes that global e¢ ciency requires sH = sF = 1=�.

E¢ cient employment subsidies While we do not introduce employment subsidies into our

formal analysis, we have noted in the text that in our setting the global social planner has a

degree of freedom when choosing between a consumption subsidy and an employment subsidy

for addressing the monopoly markup distortion. Speci�cally, we claimed that, with s denoting

the (common) subsidy for consumption of di¤erentiated products and � denoting the (common)

rate of employment subsidy, e¢ ciency is achieved by any combination of s and � that satis�es

(1� s) (1� �) = 1� 1=�. With � set to 0 we have just established that e¢ ciency implies s = 1=�.
We now argue that with s set to 0 e¢ ciency can be equally well attained by setting � = 1=�.

To see this, note that as a general matter the global revenue needs for a home country employ-

ment subsidy at rate !H and foreign country employment subsidy at rate !F are given by

NH

��
!H

(1� !H)(1� sH)

�
nHpHHc

H
H +

�
!F (1 + �)

(1� !F )(1� sH)�F

�
nF pHF c

H
F

�
+

NF

��
!F

(1� !F )(1� sF )

�
nF pFF c

F
F +

�
!H(1 + �)

(1� !H)(1� sF )�H

�
nHpFHc

F
H

�
which, with sH = sF � s = 0 and zH = 0 = zF and when !H = !F � �, collapses to�
NH +NF

� �
�

(1��)

�
. A comparison with the expression for world welfare in (18) then con�rms

that the �rst best can be achieved with s = 1=� or with � = 1=�, or more generally with any

combination of s and � that satis�es (1� s) (1� �) = 1� 1=�.

50



E¢ cient standards �a = ea We next prove that global e¢ ciency is achieved when we also have

�a = ea. With net trade taxes and consumption subsidies set at their e¢ cient levels zH = zF = 0

and sH = sF = 1
� , the expression for world welfare becomes


 =
X
J

LJ �NH log(PH)�NF log(PF )� N
H +NF

� � 1 : (53)

The �rst-order conditions are

d


daJJ 0
= �N

H

PH
dPH

daJJ 0
� N

F

PF
dPF

daJJ 0
= 0 for all J 2 fH;Fg and J 0 2 fH;Fg ;

and by Lemma 3 these conditions are satis�ed at the pro�t-maximizing characteristics choices.

This establishes that the �rst-order conditions for global e¢ ciency are satis�ed at the pro�t

maximizing characteristics choices ea.
Second-order conditions We now consider in detail the second order conditions for e¢ ciency,

focusing on the planner�s choice of standards. To illustrate why this choice raises particular ques-

tions about the second-order conditions, we �rst derive the slope of the world welfare contours in

Figure 1. With net tari¤s and consumption subsidies �xed at the e¢ cient levels, world welfare is

given by:


 =
X
J

LJ �NH log(PH)�NF log(PF )�NH 1

� � 1 �N
F 1

� � 1 :

Using

PH �
�
[NH(PH)��1]

NH

� 1
��1

PF �
�
[NF (PF )��1]

NF

� 1
��1

;

we now transform the expression for world welfare to the equivalent expression


 =
X
J

LJ�NH log(

�
[NH(PH)��1]

NH

� 1
��1
)�NF log(

�
[NF (PF )��1]

NF

� 1
��1
)�NH 1

� � 1�N
F 1

� � 1 ;

or


 =
X
J

LJ�
1

� � 1fN
H log

�
[NH(PH)��1]

�
+NF log

�
[NF (PF )��1]

�
�NH [log(NH)�1]�NF [log(NF )�1]g:

(54)

Totally di¤erentiating yields

d[NF (PF )��1]

d[NH(PH)��1]
jd
=0 = �

�
PH

PF

�1��
: (55)
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According to (55), for � > 1, the slope is �atter than �1 to the right of the NF =NH ray (where

PH > PF ) and it is steeper than �1 to the left of the NF =NH ray (where PH < PF ). Figure 1

depicts the world welfare indi¤erence curve passing through the point labeled Q, which corresponds

to the equilibrium under pro�t-maximizing choices of product characteristics when net tari¤s and

consumption subsidies are set at the e¢ cient levels.

This raises the question whether the second-order conditions for the planner�s choice of standards

are globally met. Speci�cally, we seek conditions under which the point labeled Q in Figure 1 is

preferred to the extremes where either the planner sets product attributes to maximize global

welfare when nF = 0 or nH = 0.

To explore this question, we �rst de�ne the following variables:

Y � [NF (PF )��1]; X � [NH(PH)��1]

ZH � K(jaHH � aFH j)
q � � ; ZF �

K(jaHF � aFF j)
q � �

�H � (1 + �)��1
�
AHH
AFH

��
> 1; �F � (1 + �)��1

�
AFF
AHF

��
> 1

BH � ZH

���(1 + �)1��(AFH)
�
; BF �

ZF

���(AFF )
�
:

Then we have

�H = 0 : Y = BH � �HX

�F = 0 : Y = BF �
1

�F
X

The point Q in Figure 1 is de�ned by �H = 0 and �F = 0 yielding

X =
BH �BF
�H � 1

�F

; Y =
�HBF � 1

�F
BH

�H � 1
�F

;

where these expressions are evaluated at the pro�t-maximizing product characteristic choices for

both home and foreign �rms. Notice that we have �H >
1
�F
, so we must have BH > BF for X > 0

at the point Q.

Now let �
0
H be the slope of the home zero pro�t line and and B

0
H be its intercept when the

planner sets the attributes �aHH and �aFH for home produced goods at the levels that maximize global

welfare when nF = 0: Note that Y = �
0
H

�
NF

NH

�
X is the equation that satis�es nF = 0 in these

circumstances. We solve for the corresponding Q
0
F =

�
X

0
; Y

0
�
, where

X
0
=

B
0
H

�
0
H

�
1 + NF

NH

� ; Y
0
=

B
0
H

1 + NH

NF
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Global welfare at this Q
0
F is



Q
0
F
= �

�
NH +NF

�
logB

0
H +N

H log�
0
H +N

H log

�
1 +

NF

NH

�
+ logNF log

�
1 +

NH

NF

�
Suppose that when the planner sets zH = 0, it is possible for her to �nd a aFF and a

H
F with a

F
F < a

H
F ,

while leaving the standards for home �rms as above, such that when nF > 0 �rms in both countries

earn zero pro�ts. Take an arbitrary pair of such standards, �aFF and �a
H
F and call the resulting point

�Q =
�
�X; �Y

�
. Notice, of course, that these standards are not optimal for the planner when �rms

are active in both countries. At the point of intersection of the zero pro�t lines,

�X =
B
0
H � �BF

�
0
H �

1
��F

; �Y =
�
0
H
�BF � 1

��F
BH

�
0
H �

1
��F

Note that the B
0
H and �

0
H are the same as above (since we haven�t changed the standards facing

home �rms), while we use a check above the BF and �F to remind ourselves that these are associated

with the arbitrary standards, �aFF and �a
H
F . The resulting global welfare is


 �Q = �N
H log

�
B
0
H � �BF

�
�NF log

�
�
0
H
�BF �

1

��F
B
0
H

�
+
�
NH +NF

�
log

�
�
0
H �

1

��F

�
The di¤erence is


 �Q � 
Q0F = NH log
�
0
HB

0
H �B

0
H=��F

�
0
HB

0
H � �

0
H
�BF

+NF log
�
0
HB

0
H �B

0
H=��F

�
0
H
�BF �B

0
H=��F

�NH log(1 +
NF

NH
)�NF log(1 +

NH

NF
)

= NH log
D1 +D2
D1

+NF log
D1 +D2
D2

�NH log(1 +
NF

NH
)�NF log(1 +

NH

NF
)

where D1 � �
0
HB

0
H � �

0
H
�BF > 0 and D2 � �

0
H
�BF �B

0
H=��F > 0.

To show 
 �Q � 
Q0F � 0, requires�
NH

�NH �
NF
�NF

(D1 +D2)
NH+NF

�
�
NH +NF

�NH+NF

(D1)
NH

(D2)
NF

� 0

Now normalize so that NH +NF = 2 and re-arrange to get,

�
NH

�NH �
2�NH

�2�NH

� 4
�

D1
D1 +D2

�NH �
D2

D1 +D2

�2�NH

� 0

Note that (D1)
NH

(1�D1)2�N
H

is maximized at D1= (1�D1) = NH=
�
2�NH

�
) D1

D1+D2
=

NH=2 and D2
D1+D2

=
�
2�NH

�
=2. So the expression above is greater than or equal to

�
NH

�NH �
2�NH

�2�NH

� 4
�
NH

2

�NH �
2�NH

2

�2�NH

= 0
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So we have proven that 
 �Q � 
Q0F � 0, i.e., the planner prefers
�Q to Q

0
F for arbitrary �a

F
F and �a

H
F

such that nF > 0 and all �rms break even. But Q is the social optimum when all �rms are active.

Clearly 
Q � 
 �Q. So


Q � 
Q0F � 0

An analogous argument shows that Q also welfare-dominates an extreme where the planner sets

attributes to maximize global welfare when nH = 0.

Unilateral incentives to deviate from e¢ cient consumption subsidies We next show that

there is no need for an NTA that stipulates zero net trade taxes on all goods and covers product

standards to also cover consumption subsidies provided that National Treatment (NT) is imposed,

as we observed in the text. To this end, we position the home and foreign consumption subsidies

initially at the e¢ cient level 1=�, and ask whether a country has a unilateral incentive to deviate

(with trade taxes and standards all held to e¢ cient levels). A �rst observation is that the world

prices are functions of trade taxes but independent of consumption subsidies (and standards) in

this model, so there is no need to negotiate over consumption subsidies for purposes of eliminating

terms-of-trade manipulation (also true of standards). Hence we need only consider the incentive to

use consumption subsidies for purposes of delocation.

With net trade taxes set to zero, the home country�s choice of consumption subsidy sH will

impact pHH and p
H
F according to

pHH = (1� sH)q; pHF = (1� sH)(1 + �)q;

and similarly the foreign country�s choice of consumption subsidy sF will impact pFF and p
F
H ac-

cording to

pFF = (1� sF )q; pFH = (1� sF )(1 + �)q:

Focusing on the home country choice of sH and beginning from the e¢ cient point, in the context

of Figure 1 a slight increase in sH will shift both the home zero pro�t line and the foreign zero

pro�t in (toward the y-axis). Totally di¤erentiating the home zero pro�t line with respect to sH

and (PH)��1 yields
d
�
NH(PH)��1

�
dsH

j�H=0 =
��(PH)��1
(1� sH) :

Hence, the home zero pro�t line shifts in (toward the y-axis in Figure 1) with a small increase in

sH by the amount ��(PH)��1
(1�sH) . But totally di¤erentiating the foreign zero pro�t line with respect

to sH and (PH)��1 yields

d
�
NH(PH)��1

�
dsH

j�F=0 =
��(PH)��1
(1� sH) :

Hence, the foreign zero pro�t line shifts in with a small increase in sH by the exact same amount
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��(PH)��1
(1�sH) . This implies that (PF )��1 is left unchanged by the increase in sH , and hence implies

that foreign welfare (which is given by 
F = LF �NF log
�
PF
�
�NF 1

��1) is una¤ected by the small

increase in sH . But given that sH was initially positioned at the e¢ cient level, it is impossible for

home welfare to rise if foreign welfare does not fall. We may thus conclude that the home country

cannot improve its welfare with a small unilateral deviation from sH = 1
� . And with

d
�
NH(PH)��1

�
dsH

j�H=0 =
��(PH)��1
(1� sH) =

d
�
NH(PH)��1

�
dsH

j�F=0

starting from any level of sH , it is easy to see that the same argument applies globally for unilateral

deviations from sH = 1
� of any size.

Therefore, we may conclude that in the presence of NT, an NTA does not need to cover the

consumption subsidies for each country.

Unilateral incentives to deviate from e¢ cient employment subsidies Finally, we noted

in the text that, unlike with consumption subsidies, there is a unilateral incentive to deviate from

e¢ cient policies with a small employment subsidy, implying that employment subsidies must be

constrained in an e¢ cient NTA. To see this, let us begin from free trade and e¢ cient consumption

subsidies and no employment subsidy, plus e¢ cient standards, and consider the home country

welfare, which is given by


H
�
aE ;pE

�
= LH �NH logPH

�
aE ;pE

�
�NH 1

� � 1 :

Suppose, beginning from these e¢ cient policies, the home country were to introduce a small em-

ployment subsidy. The revenue consequences of a su¢ ciently small employment subsidy would be

inconsequential (second order); but a small employment subsidy would increase the pro�ts of home

�rms and shift the home zero pro�t line in (toward the y-axis in Figure 1) while leaving the pro�ts

of foreign �rms unchanged and thereby leaving the foreign zero pro�t line una¤ected. This im-

plies that PH would fall (while PF would rise), yielding a �rst order increase in home welfare 
H .

Hence, and distinct from consumption subsidies, countries have a unilateral incentive to deviate

from e¢ cient policies with employment subsidies.36

QED

6.4 Proof of Proposition 2

Proposition 2 Suppose �H = �F = eH = eF = 0 and sH = sF = 1=�. Suppose governments are
free to choose any standards for local products and for imported products, without need for national

treatment. Then, in the Nash equilibrium of the standard-setting game, either (i) nJ = 0 for some

36We have illustrated the incentive to defect from e¢ cient policies with employment subsidies by focusing on
the delocation incentives that exist with such policies, but there are also terms-of-trade incentives that arise with
employment subsidies and that are absent with consumption subsidies in this model.
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J 2 fH;Fg, or (ii) aFH 2 f0; 1g and aHF 2 f0; 1g. The equilibrium level of global welfare is less than

that attained under an NTA.

Proof We look for the Nash equilibrium choices of product standards in an FTA without NT. By

an FTA, we mean that the two governments are constrained to set �J = 0, eJ = 0, and we also

have sJ = 1=�.37.

Consider the outcome from free entry when aFH = 0, a
H
F = 1 and a

H
H and a

F
F are at their pro�t-

maximizing levels in response to these extreme standards for imports. There are three possible

outcomes: (i) nH > 0 and nF > 0; (ii) nH > 0 and nF = 0; (iii) nF > 0 and nH = 0.

Case (i): If nH > 0 and nF > 0 when aFH = 0, aHF = 1 and aHH and aFF are at their pro�t-

maximizing levels in response to these extreme standards for imports, neither government can

induce �complete delocation�; i.e., exit by all �rms in the other country. As long as there are active

�rms in both countries, each government has an incentive to push its standard for import goods

to the extreme, since doing so (given the other government�s policy) always reduces the local price

index by the arguments in Figure 1. Given the pair of extreme standards for import goods, the

Nash response for each government is to set the standard for local products equal to the pro�t

maximizing level.

Case (ii): Now the home government can induce complete delocation and it has an incentive to

do so. It will set its standard for import products high enough to ensure nF = 0. There will be a

range of standards that achieve this, including aHF = 1; all of them are best responses so any can

be part of a Nash equilibrium (with the same consequences for other variables). But given that aHF
is chosen such that nF = 0, the incentives facing the foreign government are di¤erent. It does not

use aFH to induce delocation, since such a strategy is bound to fail. Instead it �accepts� that all

di¤erentiated products will be imported and it trades o¤ the desirability of the import products

given local tastes and variety. By setting aFH = âF , it maximizes AFH , the local demand shifter

in foreign. By setting aFH at the pro�t maximizing level for home �rms, it maximizes variety. It

will choose a standard somewhere between these two. Arguing in this way, it is straightforward to

establish that the best response for aFH is strictly between â
F and aHH . Similarly, the best response

for aHH will be strictly between a
F
H and â

H .

Case (iii) is similar.

Notice that we have structured our arguments above under the implicit assumption that a

country can always hurt the �rms of its trading partner most by moving its standard all the

way in its own direction � and past its local ideal, rather than going all the way in its trading

partner�s direction �and past its trading partner�s local ideal. This feature is not essential for the

statement of Proposition 2, but it could be guaranteed under natural parameter restrictions (e.g.,

that 1 � âH � 0:5 � âF � 0).
37While the NTA could constrain consumption subsidies to their e¢ cient levels sJ = 1=�, by the result proved just

above there is no need for such a constraint as long as NT is imposed on consumption subsidies.
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On the interplay between better suitability and delocation In the text following the

statement of Proposition 2, we also discussed the interplay between the two motives for regulation

�better suitability and delocation �featured by our model, and we claimed that when evaluated

near the Nash equilibrium the delocation motive always operates on the margin. Here we expand

on the interplay between better suitability and delocation in the context of standard setting and

establish this claim.

To this end, it is �rst helpful to express dnH
daHF

and dnF
daHF

evaluated at an arbitrary aHF . Following

the same steps as in Appendix section 6.1.2 but not requiring aHF to satisfy the �rst-order condition

for pro�t maximization yields the following expressions for dnH
daHF

and dnF
daHF

evaluated at an arbitrary

aHF :

dnH

daHF
=

2664
h
@cHH
@PH

@PH

@nF
+ (1 + �)

@cFH
@PF

@PF

@nF

i�
NH(1 + �)

@cHF
@aHF

� K0(jaHF �aFF j)
q��

�
h
@PH

@nH
@PF

@nF
� @PH

@nF
@PF

@nH

i h
@cHH
@PH

@cFF
@PF

� (1 + �)2 @c
H
F

@PH
@cFH
@PF

i
3775+
24 �@PH

@aHF

@PF

@nFh
@PH

@nH
@PF

@nF
� @PH

@nF
@PF

@nH

i
35
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dnF

daHF
=

2664�
h
@cHH
@PH

@PH

@nF
+ (1 + �)

@cFH
@PF

@PF

@nF

i�
NH(1 + �)

@cHF
@aHF

� K0(jaHF �aFF j)
q��

�
h
@PH

@nH
@PF

@nF
� @PH

@nF
@PF

@nH

i h
@cHH
@PH

@cFF
@PF

� (1 + �)2 @c
H
F

@PH
@cFH
@PF

i
3775+
24 @PH

@aHF

@PF

@nHh
@PH

@nH
@PF

@nF
� @PH

@nF
@PF

@nH

i
35

(57)

It is clear that the term
h
@cHH
@PH

@PH

@nF
+ (1 + �)

@cFH
@PF

@PF

@nF

i
is negative while the terms

h
@PH

@nH
@PF

@nF
� @PH

@nF
@PF

@nH

i
and

h
@cHH
@PH

@cFF
@PF

� (1 + �)2 @c
H
F

@PH
@cFH
@PF

i
are positive, so the sign of the �rst term in (56) will be opposite

the sign of
�
NH(1 + �)

@cHF
@aHF

� K0(jaHF �aFF j)
q��

�
while the sign of the �rst term in (57) will be the same

as the sign of
�
NH(1 + �)

@cHF
@aHF

� K0(jaHF �aFF j)
q��

�
. And as Lemma 3 con�rms, the sign of the second

term in (56) is negative while the sign of the second term in (57) is positive.

Evaluated at the pro�t-maximizing choice of aHF , the associated �rst-order condition assures

that

NH(1 + �)
@cHF
@aHF

�
K 0 ���aHF � aFF ���

q � � = 0

and so the �rst term in each of the expressions (56) and (57) is zero, and the expressions collapse

to those given in (39) and (40) respectively. But when these expressions are evaluated at a level

of aHF above the pro�t-maximizing choice, we have NH(1 + �)
@cHF
@aHF

� K0(jaHF �aFF j)
q�� < 0 making the

�rst term in (56) positive and therefore working to overturn the second term in (56), and making

the �rst term in (57) negative and therefore working to overturn the second term in (57). And

when these expressions are evaluated at a level of aHF below the pro�t-maximizing choice, we have
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Figure 2: Number of Firms as Function of aHF

NH(1 + �)
@cHF
@aHF

� K0(jaHF �aFF j)
q�� > 0 making the �rst term in (56) negative and therefore working to

reinforce the second term in (56), and making the �rst term in (57) positive and therefore working

to reinforce the second term in (57).

Now consider Figure 2, which depicts nH and nF as a function of aHF . To draw the nH and nF
curves, we use expressions (56) and (57). The point in the �gure labeled aH1F is where nF takes

its maximum value, and the point in the �gure labeled aH2F is where nH takes its minimum value.

According to (56) and (57) evaluated at the pro�t maximizing levels of aFF and a
F
H , a

H1
F < aH2F as

depicted. Also depicted in the �gure is the local ideal âH . And �nally, as noted in the �gure, PH

falls as we move away from the pro�t-maximizing level aHF in either direction.

Several observations follow from Figure 2. Moving left from the pro�t maximizing level aHF ,

PH falls due to the delocation associated with the fall in aHF , with nF falling and nH rising as

foreign �rms are delocated to the home-country market. So the incentive for the home country to

defect toward the left from the e¢ cient pro�t maximizing aHF is due to delocation. But moving

right from the pro�t maximizing level aHF , P
H falls despite the fact that initially nF is rising and

nH is falling. So the incentive to defect toward the right from the e¢ cient pro�t maximizing aHF is

initially �in the interval ((aHF ; a
H1
F ) �not due to delocation; it is due instead to the direct impact

on PH of having imports adopt a characteristic that is a little closer to the Home ideal âH , and

this direct impact dominates the (anti-) delocation e¤ects here. Once we move into the interval

(aH1F ; aH2F ), both nH and nF are falling with further increases in aHF , so again the incentive for the

home country to keep raising aHF in this interval to lower PH is not due to delocation, but must

still be due to the domination of the direct impact on PH of having imports adopt a characteristic
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that is a little closer to the Home ideal âH . In the interval (aH2F ; âH), we now have delocation and

the direct impact described above both helping to push PH lower. But for the interval (âH ; 1), the

direct e¤ect is now going the wrong way so it is the delocation e¤ect that dominates at this point

and keeps PH falling.

This illustrates why setting tari¤s in a way that perfectly o¤sets the PH -reducing incentives

of the home government with countervailing revenue incentives will not be possible, because the

PH -reducing incentives themselves are not tied monotonically to the trade volume e¤ects �and

hence the potential trade tax revenue e¤ects �of standards choices, and only re�ect trade volume

e¤ects in a consistent way as aHF approaches the extremes of 0 or 1. So while the judicious choice

of (e¢ cient) trade tax/subsidies can reduce the Nash distortions in standards from their extreme

levels, it cannot eliminate these distortions completely, an observation we formalize in Proposition

3.

Finally, notice that Figure 2 shows the number of foreign �rms as being still positive at âH ,

which, if a general property, would mean that only the delocation motive operates in the neighbor-

hood of the case (ii) Nash equilibrium. On the other hand, if nF hits zero at a standard smaller

than âH , then the �last little bit of standard�could provide bene�ts both via delocation and via

product suitability. It can be shown that both possibilities can arise. Hence the product suitability

motive may or may not be operative on the margin in the Nash equilibrium, but the delocation

motive is always operative.

QED

6.5 Derivation of Demands in the Presence of a Consumption Externality

Here we derive an explicit expression in the presence of a consumption externality (� < 1) for the

home country industry-level price index PH that enters (2) and (3). The derivation of the foreign

country industry-level price index PF is analogous.
As in the body of the paper, for ease of notation, we de�ne

AHi � (1� �)A (0) + �A
���aHi � âH ��� ; ÂHi � A ���aHi � âH ���

and hence by (1) and (4) home country utility for � � 1 is given by

UH = 1 + CHY + log

0B@
8<:X
i2�H

AHi
�
cHi
��
+ (1� �) [ÂHi �A (0)]

�
cHi�
��9=;

1
�

1CA :
The �rst-order conditions for the utility-maximizing choice of cHi imply

(CHD )
��AHi (c

H
i )

� = pHi c
H
i :
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Summing over i yields

(CHD )
��
X
i

AHi (c
H
i )

� =
X
i

pHi c
H
i :

We de�ne PH so that
PHCHD =

X
i

pHi c
H
i .

Then

PH = (CHD )���1
X
i

AHi (c
H
i )

�.

Also, from the �rst-order conditions,

cHi = (pHi )
1

��1 (AHi )
�1
��1 (CHD )

�
��1

(cHi )
� = (pHi )

�
��1 (AHi )

��
��1 (CHD )

��
��1

AHi (c
H
i )

� = (pHi )
�

��1 (AHi )
�1
��1 (CHD )

��
��1 :

Hence we have

PH = (CHD )���1(pHi )
�

��1 (AHi )
�1
��1 (CHD )

��
��1 = (CHD )

1
��1 (pHi )

�
��1 (AHi )

�1
��1 :

Note that with ci = cHi� we can write

CHD =

"X
i

ÂHi
�
cHi
��# 1

�

= (CHD )
�

��1

"X
i

ÂHi (p
H
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�
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��
��1

# 1
�

;

and therefore
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�1
��1 =

"X
i
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H
i )

�
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��
��1
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�

;

which implies
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H
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�
��1 (AHi )

��
��1
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�

:

Substituting yields
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where the second equality follows from the expression for PH given in (5).

6.6 Proof of Proposition 6

Proposition 6 Suppose the consumption of di¤erentiated products di¤erent from the local ideal

confers externalities, as re�ected in (23) with � < 1. Then maximum world welfare requires zJ > 0

for J = H;F , sJ > 1=� for J = H;F , and regulatory standards in each country that induce �rms to

design products closer to the ideal in their destination markets compared to their pro�t-maximizing

design choices.

Proof In the text we derived the following expressions which implicitly de�ne the e¢ cient prices
for � 2 [0; 1]:

pJEJ (�) = pJEJ (1)

24 AJEJ (�)

ÂJEJ

!�  
P J(pJEJ (�); pJEeJ (�);nE ; a

JE
J ; aJEeJ )

PJE

!(��1� )35
and

pJEeJ (�) = pJEeJ (1)

24 AJE~J (�)

ÂJE~J

!�  
P J(pJEJ (�); pJEeJ (�);nE ; a

JE
J ; aJEeJ )

PJE

!(��1� )35
where PJE is the e¢ cient industry-level (and brand-level) price index in country J when � = 1.

We claimed that for � < 1, pHEH (�) < pHEH (1), pHEF (�) > pHEF (1), pFEF (�) < pFEF (1) and pFEH (�) >

pFEH (1). We also derived expressions for the e¢ cient net trade taxes,

�JE (�) + e eJE (�) = (1 + �)
"
AJEeJ (�) =ÂJEeJ
AJEJ (�) =ÂJEJ

#
� 1, J = H;F;

and the e¢ cient consumption subsidies

sJE (�) =
1

�
+

�
� � 1
�

�241� AJEJ (�)

ÂJEJ

! 
P J(pJEJ (�); pJEeJ (�);nE ; a

JE
J ; aJEeJ )

PJE

!(��1� )35 ;
J = H;F;

and we claimed that for � < 1, sHE(�) > 1
� and s

FE(�) > 1
� . Each of these claims follow provided

that 24 AHEH (�)

ÂHEH

!�
PH(pHEH (�); pHEF (�);nE ; aHEH ; aHEF )

PHE

�(��1� )35 < 1 (58)

24 AHEF (�)

ÂHEF

!�
PH(pHEH (�); pHEF (�);nE ; aHEH ; aHEF )

PHE

�(��1� )35 > 1 (59)
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24 AFEF (�)

ÂFEF

!�
PF (pFEF (�); pFEH (�);nE ; aFEF ; aFEH )

PFE

�(��1� )35 < 1 (60)

24 AFEH (�)

ÂFEH

!�
PF (pFEF (�); pFEH (�);nE ; aFEF ; aFEH )

PFE

�(��1� )35 > 1; (61)

which we now prove.

To prove this, we �rst prove another claim made in the text, namely, that under the e¢ cient

consumption subsidies and net trade taxes and the implied vector of e¢ cient prices (which we

denoted by pE(�)), and in combination with the vector of e¢ cient product characteristics (which

we denoted by aE), we have

PJ(aE ;pE(�)) = PJE = P JE for J = H;F;

where recall that we have de�ned PJE as the e¢ cient brand-level (and industry-level) price index
in country J when � = 1. To show that PH(aE ;pE(�)) = PHE (the steps to show PF (aE ;pE(�)) =
PFE are analogous), we �rst write PHE as

PHE =
h
nH(Â

HE
H )�(pHEH (1))1�� + nF (Â

HE
F )�(pHEF (1))1��

i �1
��1

;

where we have used AHEH (� = 1) = ÂHEH and AHEF (� = 1) = ÂHEF . Then, using the de�nition of

PH and the relationship between PH and PH , we have

PH(aE ;pE(�)) =
�
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��(��1)�
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:

Plugging the expressions for pHEH (�) and pHEF (�) into the denominator of the above expression and

simplifying then yields�
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HE
F )�(pHEF (1))1��

i �1
��1

= PHE :

With PH(aE ;pE(�)) = PHE established, we now establish the claim in (58), with each of the
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other three claims in (59)-(61) following under analogous arguments. Using PH(aE ;pE(�)) = PHE

and the relationship between PH and PH , we have 
AHEH (�)

ÂHEH

!�
PH(pHEH (�); pHEF (�);nE ; aHEH ; aHEF )
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�(��1� )
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ÂHEH

!264nH ÂHEH
AHEH (�)

(AHEH (�))�(pHEH (�))1�� + nF
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35 (AHEF (�))�(pHEF (�))1��
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377777775
< 1

where the inequality follows for � < 1 from the ranking of e¢ cient product characteristics.

Finally, in the text we also claimed that the additional consumption subsidies and net trade

taxes implied by e¢ cient intervention in the presence of the consumption externality are revenue

neutral, implying that global welfare under the e¢ cient policies when � < 1 is given by



�
aE ;pE(�)

�
=

X
J

LJ �
X
J

NJ logPJ
�
aE ;pE(�)

�
�
X
J

NJ 1

� � 1

=
X
J

LJ �
X
J

NJ logP JE �
X
J

NJ 1

� � 1 ,

the same level of global welfare that is reached under e¢ cient policies when � = 1.

To con�rm that the additional consumption subsidies and net trade taxes implied by e¢ cient

intervention in the presence of the consumption externality are revenue neutral, note that the trade

tax revenue goes from zero under the e¢ cient policies when � = 1 to the amount

X
J

NJq(1 + �) �

2664
�
AJE~J

(�)

ÂJE~J

�
�
AJEJ (�)

ÂJEJ

� � 1
3775� [n ~JEcJE~J ] (62)

under the e¢ cient policies when � < 1: the increase in trade tax revenue is therefore given by (62).
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The increase in consumption subsidy payments is given by
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which can be simpli�ed to

X
J

f�NJq
1

�
n ~JE(1 + �)c

JE
~J
+NJq

�
� � 1
�

�
nJEc

JE
J +NJqn ~JE(1 + �)

�
AJE~J

(�)
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Hence, in going from � = 1 to � < 1 the change in revenue implied by the e¢ cient trade taxes

and consumption subsidies is given by
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ÂJEJ

�cJE~J +

NJq

�
� � 1
�

� 
AJEJ (�)

ÂJEJ

! 
P J(pJEJ (�); pJE~J (�);nE ; a

JE
J ; aJE~J )

PJE

!(��1� )
�2664nJEcJEJ + n ~JE(1 + �)

�
AJE~J

(�)
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which simpli�es to

�Rev = q
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Using PH(aE ;pE(�)) = PHE and the relationship between PH and PH , we then have

�Rev = q

�
� � 1
�

�X
J

NJ

nH(AHEH (�))�(pHEH (�))1�� + nF (AHEF (�))�(pHEF (�))1��
�

fn ~JE(1 + �)c
JE
~J
�

2664nJE
2664
AJE~J

(�)
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ÂJEJ
AJE~J

(�)
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which can be rewritten as
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which implies �Rev = 0 if an only if
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ÂJEJ

� 1

3775+ pJE~J (�)

2664
AJEJ (�)
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But substituting in the expressions for pJEJ (�) and pJE~J (�) yields
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= 0:

QED
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