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Abstract

This paper argues that Non-Tariff Measures harm smaller domestic based exporters
more than large multinationals by reallocating profits to the largest and most profitable
firms. This intra-industry conflict has implications for international cooperation, as the
rules of the multilateral trading system are not responsive to intra-industry conflict
and can explain some of the failures of reciprocal trade negotiations. Cooperation is
difficult because globalized production generates incentives for governments to promote
the interest of multinational firms over foreign exporters.
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Reciprocal relations between states are the positive foundation for international cooperation

under anarchy.1 While reciprocal trade agreements have been very successful in reducing

tariffs on the trade of goods and services, the prevalence of globalized production networks

challenges the continued relevance of rules designed to promote reciprocal market access.

This paper argues that global production entangles firms and thereby incentivizes govern-

ments to employ non-tariff measures (NTMs) to advantage foreign production partners. As

with models in the “new-trade” theory of intra-industry trade, this paper emphasizes the

a profit shifting problem for international cooperation.2 In contrast to much of the extant

literature, here the distributional consequences of trade measures arise in foreign, rather

than domestic markets. Governments have an incentive to employ non-tariff entry barriers

to take advantage of these effects, advantaging foreign affiliated firms, and challenging the

use of market access based reciprocity rules to address regulatory cooperation.

The conventional wisdom holds that as multinational production requires firms partici-

pate in trade networks, they lose their traditional incentives for import protection.3 Pascal

Lamy, the Director General of the WTO, argues that global supply chains are cause for

governments to look beyond traditional trade policies, opening new opportunities for deep

cooperation (Lamy (2012)). This is partially complicated by the recognition that govern-

ments may set trade policy in response to influence from strategic foreign investors, multi-

national corporations and their domestic competitors. Staiger argues that when production

is tied into specific relationships, as with a global supply chain, holdup can be strategically

1The Second Law of Nature in the Hobbesian state of war is “That a man be willing, when others are so
too, as farre-forth, as for Peace, and defence of himselfe he shall think it necessary, to lay down this right to
all things; and be contented with so much liberty against other men, as he would allow other men against
himselfe,” Hobbes (1909).

2While not addressing NTMs explicitly, several theory papers have shown that reciprocity rules fail correct
for externalities associated with entry subsidies, import subsidies, and competition policy (DeRemer (2012);
Antràs and Staiger (2008); Ossa (2010); Helpman and Krugman (1987)).

3For one recent variant on this theme, see Hoekman (2012). Even before the recent focus on multinational
production, the literature argued that export oriented firms and multinationals were responsible for sustained
liberalization during economic shocks (Milner (1988)).
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exacerbated by subsidies and domestic regulations (Staiger (2012)). On the other hand,

several models of trade protectionism with multinational production show how governments

resist protectionism when their constituents have a stake in foreign economies (Blanchard

2007; Devereux and Lee 1999; Stockman and Dellas 1986). Building on this literature, but

coming to substantively different conclusions, this paper shows how governments receive and

respond to pressures to enact policies that favor one set of firms over another, and the way

that this pressure undermines the effectiveness of reciprocal tariff negotiations.

This paper shows how economic models of fixed and variable costs imply that reciprocity,

while perhaps appropriate for tariffs, may not fully address the differential impact of NTMs.4

Section 1 critically evaluates the substantive import of these economic considerations by

examining an important case of potential NTMs for US chemical industry access to the

European market. Using public documents on lobbying activity by firms and post-regulatory

economic activity in patents, I demonstrate the substantive import of the distributional

effects of NTMs. Broadening the analysis to consider the implementation of NTMs in a

global context, section 2 shows how specific subset of NTMs, technical barriers to trade,

are more often employed in those products that exhibit production and exchange patterns

indicative of global production. Given the evidence that externalities generated by global

production can be a challenge for international cooperation, section 3 lays out some of

the competing notions of reciprocity that might enhance cooperation. Section 4 considers

whether actual tariff negotiations in those sectors with NTMs are less reciprocal. Replicating

and extending existing analysis of the Uruguay round, I find that it is exactly those sectors

subject to relationship specific exchange that exhibit the least reciprocity by the US. By

providing theory and evidence of firm level political pressure for and against NTMs and the

subsequent market consequences, the role of these forces in previous tariff negotiations and

finally the way that these same forces predict the use of an important subclass of TBTs, I

4For an overview of economic reasoning in this area, see Osgood (2012)
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show how the rules that govern trade are ill equipped for new challenges to the multilateral

trade system.

Non-Tariff Barriers as Fixed Costs

Recent economic analysis of firm-level data reveals that NTMs alter the conditions of com-

petition by imposing a fixed cost, flattening the distribution of foreign firm productivity.

Unlike tariffs, NTMs, such as licensing requirements, differentially affect foreign firm entry.

These entry costs help explain the stylized fact that trade is concentrated in a few very

productive firms, the top 1 percent of exporting firms make up 80 percent of exports.

Differences in productivity cause firms to differ in their preferences over trade policy.

‘New New’ trade theories employ monopolistic competition to construct intra-industry dif-

ferences in trade participation. Using a linear demand system, Melitz and Ottaviano are

able to generate variable markups, and argue that per unit cost barriers to trade differen-

tially affect firm-level profits (Melitz and Ottaviano (2008)). Osgood extends this analysis to

motivate intra-industry differences in trade preferences, providing theoretical underpinnings

for aggregate industry level preferences over NTMs (Osgood (2012)). Similarly, Kox and

Nordas observe that barriers to services trade limit the access for small and medium sized

enterprises, but do not embed that analysis in a heterogeneous firms framework (Kox and

Nordas (2007)).

Intra-industry conflict over NTMs may help explain instances in which revealed gov-

ernment preferences are at cross purposes with expanding market access. A survey of the

literature on the consequences of product standards on imports finds both positive and neg-

ative trade volume changes (Swann (2010)). Crivelli and Gröschl finds that governments

complain about foreign sanitary and phytosanitary measures that increase the volume of

exports, which is contrary to typical government preferences (Crivelli and Gröschl (2012)).

If governments maximize national welfare, however weighted, they ought to be unwilling to
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spend effort to voice concerns about measures which increase exports. On the one hand,

it is possible that governments are uncertain over whether a measure will suppress trade,

and raise concerns in those products whose trade is growing in order to guard against the

cases in which the measure might harm trade. This is unlikely to be the case, as governments

usually solicit opinions from interested parties before entering a concern. On the other hand,

consistent with the ideas from this paper, governments may put forward specific trade con-

cerns because even if aggregate trade increases, the ownership of that trade is biased toward

incumbent foreign affiliated enterprises.

Under ’new new’ trade theories, NTMs can benefit a country’s multinationals because the

same firm-level characteristics that enable multinational organization allow the firm’s foreign

affiliates to overcome these NTMs more easily than unaffiliated foreign exporters. These

effects limit the use of reciprocity to address NTMs, as tariff readjustment does not fully

compensate foreign governments for the effects that these measures have on their industry

composition. As multinational production expands, and governments resort to NTMs to

address a variety of public policy and competitiveness concerns, these forces will increase

pressure on reciprocity-based agreements, including the GATT/WTO. The following section

provides evidence for the preferences of multinational firms in an important case before

turning to examine the consequences of firm pressure on international cooperation.

1 Do Multinational Enterprises favor NTMs?

One of the most significant challenges in analyzing the role of multinational corporations in

international regulation or international cooperation is that firm preferences and political

activities are difficult to observe. The standard political economy approach is to model

the conditions under which economic actors’ preferences would aggregate, and then argue

that either electoral incentives or contributions cause governments respond to some weighted
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sum of aggregate interests. For example, in order to link politics with underlying economic

interests it is assumed that worker’s preferences over trade are sensitive to the effects of trade

on employment and wages, and that as a result districts with a higher proportion of workers

would elect like minded representatives. While interest groups are observed donating to

political campaigns, preferences are only indirectly measured by candidate position taking

and legislative behavior, particularly when issues cross political boundaries and since a great

deal of regulation happens in the bureaucracy. These non-legislative forms of rule making

are particularly relevant because global production generates pressure to employ non-tariff

barriers to shift profits from foreign independent exporters to multinational enterprises.

While this intra-industry division in interests follows from well established economic theories

and facts, it remains an open question whether the alleged distributional consequences of

non-tariff barriers generate political interests, and further whether or not those interests are

important for policy.

The following discussion establishes the plausibility of the claim that multinational cor-

porations’ preferences for non-tariff barriers differ from that of competing exporters, and that

these preferences matter for policy, by examining lobbying of the policymakers in the United

States. Firms lobby the U.S. bureaucracy to oppose EU legislation through congressional

testimony and company media, as well as public commentary. The U.S. government collects

public comments on proposed regulations, allowing direct observation of position taken by

individuals, firms and industry groups. While dozens of regulations are announced every

day that attract the ire of U.S. firms, I consider one particularly prominent case: the largest

expansion of regulation to date from the EU. These regulations, which transform European

oversight of the chemical industry, presents a test case for whether large multinational firms

and smaller independent firms differ in their preferences over foreign regulations.
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EU REACH

In 2007, the EU enacted its most complex piece of legislation to that date: an overhaul of

European chemical laws. The reform, fittingly called Registration, Evaluation and Autho-

rization of Chemicals (REACH), aims to protect human health and the environment while

strengthening the innovativeness and competitiveness of the EU.5 The 700 pages of legisla-

tion unifies the regulatory framework of EU members for chemicals on the European market,

expands the set of products that are subject to regulation and shifts responsibilities and costs

from government regulators to firms.6 These regulations directly affect a significant portion

of U.S.-EU trade, as the chemical industry makes up about $44 billion of U.S. exports to

the EU, approximately 20 percent of total U.S.-EU trade. The examination of REACH re-

veals that regulations have differential effects on firms, generating the sorts of intra-industry

conflict that challenges international cooperation.

As a potential “Technical Barrier to Trade” and a major test case for international coop-

eration on regulatory policy, the EU submitted the legislation to WTO members for review,

after which the U.S. Trade Representative (USTR) solicited comments from the public and

industry. Reading the commentary and public statements by affected industry reveals signif-

icant opposition to the legislation, even after years of heavy and arguably successful lobbying

in Brussels. The Society of the Plastics Industry (SPI), an industry group that represents

both small and large firms, voiced fierce opposition.7 SPI argues that REACH is only de-

signed to enhance the “competitiveness and innovation” of the EU chemical industry, rather

5Regulation (EC) No. 1907/ 2006
6The first REACH proposal was adopted by the European Commission on 29 October 2003. The Eu-

ropean Council reached a Political Agreement for a Common Position on 13 December 2005. Finally, the
representatives of the European Parliament and the Council found a negotiated agreement of the final version
of REACH in early December 2006, and entered into force in 2007, allowing firms until 2008 to comply with
the pre-registration obligations.

7The SPI bills itself as having almost 1,000 members, employing 1.1 million workers in companies that
“range from large from large multinational corporations to small and medium sized companies, many of
which are family-owned businesses” (Pratt (2009)). These workers are present in 17,600 facilities, a vast
majority of whom work in small firms.
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than being necessary to promote health. To fight the measure, SPI is pressuring the USTR

to find that REACH violates not only WTO rules but also the Agreement on Technical Bar-

riers to Trade and the Sanitary and Phytosanitary Agreement. Going beyond trade law, the

SPI further argues that the regulation violates international investment law, as “REACH’s

data-sharing obligations constitute an unlawful public taking without just compensation.”8

Not all firms maintained opposition to the finalized REACH legislation. The SPI’s op-

position to REACH reflects the fixed costs brought by the requirement to register, and test

their chemical products, measures which act as non-tariff barriers, limiting the participation

of SPI members in European market. At the same time, theories which allow heterogeneity

on the part of firm productivities predict that larger, more productive firms, will be able to

cover the fixed costs of registering and testing a product line and actually would benefit from

the reduction in competition. In concordance with the economic reasoning, Dow Chemical

and BASF, the two largest multinational chemical companies in the world, did not join SPI

in publicly opposing REACH in 2009. Dow Chemical, which dropped its SPI affiliation in

1999, claims on its website that “since Dow has always made product safety a top priority,

compliance with REACH is directly in line with [their] 2015 Sustainability Goals.”9 While

BASF is a SPI member, it called for full REACH implementation as early as 2006. After-

ward, BASF voluntarily committed to go beyond the REACH reporting requirements for all

of their chemical products, joining Dow Chemical and other industrial leaders.10

This is not to say that Dow Chemical and BASF are particularly green. Both companies

lobbied in Brussels though their European affiliates to lower the overall costs of the legisla-

tion. In 2004, Representative Henry Waxman released a report outlining how the chemical

industry succeeded in using its access and influence to persuade the Administration to inter-

vene to weaken REACH. But their incentive to lobby ended when the burden on these firms

8Pratt (2009)
9Dow Corporate Website

10Westervelt (2007)
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became manageable, allowing BASF and Dow to voice support while the cost remained pro-

hibitive for smaller firms in the rest of the industry. Broadly, interviews by an industry trade

magazine of with senior executives at 15 major multinational chemical companies reveal that

“over the next five years, companies believe that regulatory compliance will advance from a

relatively small cost of doing business to a major driver of competitive advantage.”11 Smaller

firms, particularly in North America, are expected to suffer significant business disruptions.12

Subsequent industry statements indicate that these disruptions have come to fruition.

According to 2012 congressional testimony offered by the President and CEO of a small

chemical company based in Albany, Georgia, the effects of REACH include significant barri-

ers to entry, preventing some companies from launching, and even upon launching, slowing

down innovation.13 The CEO argues that while his company is “currently in the process

of launching several industry changing products in the EU, and our launch will take many

months longer than it would have otherwise.”14 In terms of numbers, as of 2010, 86 percent

of REACH registrations were submitted by large companies rather than small and medium

enterprises.15 These experiences indicate that smaller companies are finding it difficult to

handle the increased costs.

So far we have been explaining firm’s preferences over legislation as a function of produc-

tivity. However, large incumbent firms may just be making up for shifts in public perceptions

of past environmental failures. The Director of the Department of Light Industry in the

Czech Ministry of Trade, Blancka Ksandrova, argued that the lack of opposition observed in

the Czech chemical industry is a consequence of efforts to correct perceptions of misbehavior

during the communist era.16

11Scott (2009)
12Scott (2008)
13According to the company website, Equinox Chemicals has approximately 25 employees.
14Testimony for Mark Grimaldi 2012
15Janez Potocnik, European Commission, remarks at REACH Registration Conference, Brussels, Belgium,

September 23, 2011
16Scoop.co.nz ”Cablegate: Czech Republic on EU Chemicals Policy”
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While these concerns would explain general resistance of incumbent firms to appear to

be too directly opposed to environmental measures, it does not explain the initial willingness

to openly lobby for changes to the rules, and the subsequent divide of opinion within the

chemical industry. Dow Chemical, DuPont, and BASF each openly, and not so openly,

lobbied the EU for lower standards before endorsing the legislation.17 In the same cable

which described the acceptance on the part of incumbent Czech firms, Ksandrova expresses

great concern about the effect of the REACH process on entrepreneurs who want to bring a

new product to market, and that there is a discussion for having either the EU or the Czech

government pay part of the registration costs to minimize the impact on small and medium

enterprises although this support would be unavailable to American producers, such as the

members of SPI.18

EU REACH’s Effect on Patent Activity Concentration

The American opponents to the EU REACH program did not get the U.S. to file a dispute

with the World Trade Organization and the EU was not otherwise deterred. Economic the-

ory, outlined in the appendix, indicates that these regulations should concentrate economic

activity toward the largest firms. While U.S. firm level data is difficult to come by, one way

to measure international economic activity in a technical industry is to examine intellectual

property. Because the EU REACH program is targeted primarily at novel chemical products,

and because the regulation is primarily an entry barrier, patents are a reasonable substitute

for more detailed transaction level data. The data show that under the EU REACH pro-

gram, patent activity is concentrated in the largest firms. Contemporaneous analysis of the

Japanese chemical market does not exhibit the same concentration, substantiating claim

that the EU REACH program advantaged large firms.

17Waxman Report 2004
18Scoop.co.nz ”Cablegate: Czech Republic on EU Chemicals Policy”
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In the context of international intellectual property law, the primary patent offices are

the United States Patent and Trademark Office, the European Patent Office (EPO) and

the Japan Patent Office (JPO). The Derwent Innovations Index provides a listing of initial

patent filings for each of these offices as well as analytical tools that indicate the frequency of

filings for the top firms matching a query. Aggregating patents filed under the International

Patent Classification for chemistry or polymer science and that have a prefix on the patent

number that matches either the relevant patent office generates a list of the top companies

that file in a given period, in this case 3 year increments from 1995 to 2012.

One challenge with this and with many other business and financial databases is that

companies, particularly multinational corporations, are not always associated with a country

of residence, and often are reported with varying abbreviations, (Pharm vs Pharma), legal

entity types (BASF AG vs BASF SE ), or reflect acquisitions and mergers (GlaxoSmithK-

line). As a result, the frequency data included hundreds of entries that were not independent

companies, and no analysis could focus on only American firms. To correct this problem, a

list of company locations and names were obtained by parsing patent summaries from Lex-

isNexis, which were in turn fed to a fuzzy matching algorithm to connect the parsed names

and locations to the original dataset.19

Between 1995 and 1997, the top five percent of American patenting firms together con-

tributed 5.6 percent of all chemical industry patents in the European Patent office. Between

2004 and 2006, this measure rose to 8.2 percent of all European Patents. The bottom 50

percent of American patenting firms in the sample contributed 17 percent and 16 percent in

the 1995-97 and 2004-06 periods respectively. While the majority of American firms either

retained their share of patent activity or declined, the top firms expanded patent activity.

19To make the match I used the best fit of the generalized Levenshtein edit distance (the minimal possibly
weighted number of insertions, deletions and substitutions needed to transform one string into another).
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Figure 1: US Patent Filings in EPO and JPO 2000 vs 2009

Figure 1 displays the various quantiles of American firms at the EPO in 2000 and compares

that to the quantiles of American firm patent shares in 2009, indicating that while there is

an improvement of the share of the top firms, the trend during the implementation of the

EU Reach program is driven by the few largest firms. A Kolmogorov-Smirnov test rejects

the exact equality of the two distributions and indicates that the distribution of patents is

significantly shifted toward the largest firms (p-value .02).

To ensure that the global chemical market was not experiencing a uniform swing, data is

also considered from the Japanese Patent office. While the top five percent of US companies

experienced significant growth in patent activity in Japan (more than doubling from .18

percent to .43 percent) this improvement was shared a much wider set of the industry, as

the bottom 50 percent of firms increased their share of patents from .25 percent to 1.12

percent, a more than fourfold improvement.20 One alternative measure of these phenomena,

or the extent of extreme values in a population is the kurtosis of a distribution.21 Table 1

displays the kurtosis of the distribution of European Patent Office and Japanese Patent Office

20The Kolmogorov-Smirnov test in the JPO case fails to reject the null
21Kurtosis(X)=E[(X−µX

σX
)4]
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filings. While a kurtosis of about 3 is consistent with a normally distributed variable, the

EU experiences more extreme observations in the same period as the EU REACH program.

Again, the Japanese Patent office does not exhibit the same pattern.

Table 1: Kurtosis of Patent Filings Among Top US Chemical Firms

Year EU Japan
1995-1997 9.5 1.9
1998-2000 7.6 2.8
2001-2003 11.9 2.8
2004-2006 15.1 1.4
2007-2009 15.8 2.8
2010-2012 6.4 1.2

These findings are broadly consistent with a study by the EU Commission in 2002 of the

services sector which concluded that “Evidence collected from SMEs and SME-supporting

organizations suggests that many SMEs back off after initial inquiries about administrative

requirements and procedures because they feel they do not have the necessary resources to

deal with the current complexity. Such agencies report that micro enterprises in particular

were easily dissuaded from engaging in cross-border activities.”22

The evidence indicates that the EU Reach program concentrated economic activity among

the largest firms, which in turn generated pressure from smaller firms to oppose the program.

Taking together the evidence from firm and industry group lobbying activity, statements from

the largest firms, and the economic trends in the industry during the implementation of the

program, the EU Reach case highlights the way that NTMs have politically and economically

substantive distributional consequences. The challenge to reciprocity is even greater when

considering the fact that most regulations are not as easy to observe as the EU REACH

program. NTMs can arise in a variety of contexts, and can be hidden by a number of

22European Commission, 2002, Report from the Commission to the Council and the European Parliament
on the State of the Internal Market for Services, Brussels.
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legitimate health, safety and environmental concerns, challenging international cooperation.

To broaden the discussion beyond the EU REACH initiative, I begin by introducing a general

theory of regulation in the context of global production to explore the relationship between

governments and firms. The remainder of the paper explores the use of these measures

in a broader context to locate the by exploiting data on NTMs from the World Trade

Organization.

2 Specific Trade Concerns and Global Production

Having argued that firms are harmed by NTMs in ways that depend on the relative incidence

of the cost, and that governments thereby are insufficiently compensated for market access

concessions in reciprocal WTO negotiations, I now ask whether the incidence of NTMs are

consistent with these interests. To do so, I examine data developed by the WTO on the

kinds of NTMs most likely to impose fixed costs. As part of the institutionalization of the

GATT framework in the WTO, governments are expected to communicate their concerns

over NTMs to each other in a relatively transparent fashion, before initiating a dispute.

As discussed above, the US and other governments forward these concerns to industry for

comment. The WTO collects and codes the products subject to these concerns in a database

of Specific Trade Concerns in both the sanitary and phytosanitary (SPS) committee and

the technical barriers to trade (TBT) committee.23 Here, I examine TBT “specific trade

concerns” to determine whether they are used more often on those products that exhibit

the distributional effects on firms described earlier in the paper. If a sector is likely to have

“entangled” firms, then the government with a stake in the profits of those firms are more

likely to use an NTM to shift resources away from foreign competition.

In order to determine the nature of production networks, I employ a measure of contract

23A detailed discussion of these measures are available in the 2012 World Trade Report (WTO 2012).
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intensity developed by Nunn (2007). Building on Rauch (1999), Nunn uses the the proportion

of an industry’s inputs, weighted by value, that require relationship-specic investments in

their production. Rauch coded each input as sold on an exchange, reference priced, or

neither.24 This process provides data on the fraction of each input that is sold on an organized

exchange, reference priced, and neither, with the latter classified as relationship specific or

contract intense.

WTO Database of Specific Trade Concerns

The Specific Trade Concerns (STCs) databases are the result of research by the WTO Sec-

retariat on whether applied tariffs and TBT/SPS measures substitute for one another. The

TBT-STC Database provides information on 317 concerns raised in the TBT Committee

between January 1995 and June 2011, providing a binary indicator of conflicts between gov-

ernments on technical barriers to trade. While these concerns do not necessarily arise to the

level of a dispute, the data has advantage over the small number of cases submitted to the

WTO dispute settlement mechanism or the relatively frequent notification process, which

relies on self-reporting by governments. However, as with any measure of conflict, the STC

database has limitations.

Specific trade concerns raised by WTO members point out particular obstacles faced by

exporters. However, unlike with business surveys, exporters must channel these concerns to

governments in order for them to be raised at the WTO. Even if a government wishes to

raise the concern, it will only be recorded as a specific trade concern if informal mechanisms

do not work. Members sometimes request the WTO Secretariat to put concerns on the

agenda but withdraw them before they are presented to the Committee, arguing that a

bilateral arrangement has been found. Because of these selection effects, the World Trade

24Using concordances from Feenstra (1996), the BEA, and Jon Haveman, Nunn was able to aggregate
Rauch’s measure to a 4-digit SITC industry code.
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Report 2012 argues that specific trade concerns may provide a distorted picture of the trade-

restrictive or trade-distorting effects of TBT and SPS measures. The selection effect is most

severe if the target of analysis is on unilateral deviations from free trade, rather than the

process of disputes itself. To partially address the consequences of the bias in only observing

those measures for which the target state did not cut a deal, I examine variation in TBT

use within governments using fixed effects for the maintaining state and for the industry at

the level of HS2.

While multinational firms are likely to be more capable of overcoming fixed cost associated

barriers to trade, not all governments would benefit from shifting profits toward those firms.

In many industries a sizable share of value added are now in the headquarter services side

of the supply chain, for example R&D, marketing and management, as opposed to the

manufacturing intensive parts of the supply chain. To account for the fact that governments

with these services obtain the largest share of the profits of multinational corporations, I

evaluate a proxy for countries with a disproportionate share of headquarter activity. Using

World Bank data on royalty receipts from the balance of payments statistics, I take the

natural log and obtain a measure of multinational activity for each country.

Determinants of Specific Trade Concerns

Range Median Mean
TBT [0, 1] 0 .104
Contract Intensity [.02, .09] .38 .43
ln( Royalty Receipts) [9, 25] 19.2 19.9

The theory predicts that the joint presence of multinational activity and contract intense

production should result in TBT adoption. Governments with no interest in the profits

of large foreign firms would have no incentive to employ non-tariff barriers to shift profits
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toward those firms (cell A < cell D).25 When levels of royalty receipts are low, but production

remains tied into global networks, the government and industry are likely located in the

upstream portions of the supply chain. These firms are often not producing for a local

market, and are dependent on the purchasing decisions of downstream firms. Employing a

TBT would be disruptive of this network (cell A > cell C).26 Finally, if production is not tied

into specific contracts, but the government is located in a headquarters country, the level of

TBT incidence would reflect some balance between consumer interest and the normal market

access considerations (cell A < cell B).

Table 2: Theoretical Expectations
Low Royalty Receipts High Royalty Receipts

Low CI A < B
∨ ≪ ∧

High CI C < D

The following table presents the percentage of country-products with TBT STC in 2001,

indicating that the hypothesized pattern holds in the data. Assuming normality and using

a difference in proportions test, we can test whether the main hypothesized relationship

holds between cells A and D. The 2 sample difference of proportions test generates a test

statistic that rejects the null of equal proportions.27 While this result is extremely convincing,

the small proportions of actual TBT adoption in cells A and C may make the gaussian

approximation underlying this statistical test inappropriate.

An alternative to an asymptotic analysis of differences in proportions is to approach

the problem from a Bayesian perspective. Given a uniform Beta prior (α = β = 1), the

posterior density given the number of TBT r over the number of country-products n provide

the following differences:

25For an in depth theory and motivation for similar predictions for per-unit costs of trade, see Osgood
2012.

26See Hoekman 2012.
27χ2

df=1 = 1702
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Table 3: % of Country-Products with TBT in 2001 (%)
Low Royalty Receipts High Royalty Receipts

Low CI 3 11
High CI 1 25

θ|r, n ∼ Beta(1 + r, 1 + n− r)

Figure 2 displays the differences of these updated Beta distributions using the pooled

data (1997-2012). The first three histograms in figure 2 show that the differences between

cell D and cells C, B and A respectively do not include 0. The fourth histogram profiles the

difference between cell C and A, which is negative and non-zero, but substantively small.

This indicates that at low levels of multinational activity, TBT use does not vary strongly

with the extent of relationship specific contracts. Finally, the last two histograms in figure

2 reveal that cell B is greater than cell A, and that cell B is greater than cell C. This is

broadly consistent with the extent of multinational activity being an important determinant

of TBT use.

Along these methods, the same pattern appears in a probit regression (model (6) in the

appendix) indicating that headquarter countries impose TBT measures more often on prod-

ucts that are contract intense, controlling for year and country fixed effects. The incidence

of TBT are higher, not lower, in those sectors with more multinational production, consis-

tent with the firm level incentives described above. The final section examines the extent to

which these problems are or are not addressed by the existing rules in the multilateral trade

system. While the negotiations over GATT/WTO rules have had success in a variety of

areas of international cooperation, the above results provide reason to reexamine the efficacy

of international cooperation over NTMs.
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Figure 2: Differences in Posterior distributions
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3 Use of Reciprocity in the Multilateral Trade System

The largest reciprocal trade agreement, the GATT, has rules on tariff and NTMs that allow

harmed governments to make tariff adjustments that re-equilibrate market access, eliminat-

ing international price distortions. The fortuitous match between economically efficient rules

and the historically contingent text of the GATT has both been used to explain the longevity

of the GATT/WTO system as well as co-operation more generally on trade issues.28 The

use of reciprocity informs the formal rules governing member states, negotiating modali-

ties as well as the dispute settlement system. Each of these mechanisms operate under the

assumption that what matters for trade is changes to the level of market access which ab-

stracts from the identity of the participants in the market. Below I explore the institutional

conditions under which reciprocity yields cooperation and then argue that the presence of

different kinds of trade barriers generates problems for reciprocity in market access.

The multilateral trade system does not operate on a single notion of reciprocity. In one in-

fluential analysis, Keohane distinguished specific reciprocity from diffuse reciprocity.29. The

former involves explicit obligations for explicit benefits, where all concessions are matched

by a contribution. Reciprocity is diffuse when cooperative actions are made to satisfy the

obligations that come with community membership. On this analysis, GATT Contracting

Parties and WTO membership fall between the two extremes of specific and diffuse reci-

procity relations, depending on the degree that explicit concessions were required to partake

in the benefits of the organization. A further distinction can be made between static and

dynamic forms of reciprocity, which differ in their appeal to strategy and the conditions nec-

essary to obtain reciprocity. In the political science context, the famous tit-for-tat strategies

considered in Axelrod (1984) involve dynamic reciprocity, a ‘nice’ strategy of bilateral rela-

tions that retain equality of response. Static reciprocity is a characterization of negotiating

28cf. Regan (2010).
29See Keohane (1986)
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outcomes, a state of equality in gains from an interaction.

The implicit theory of negotiation in the GATT/WTO system is a form of reciprocal

mercantilism (Krugman (1997), pg. 114). That is, each government agrees to reduce its

level of protection in return for a reciprocal concession from its trading partner. In economic

terms, an equal change in import volume ensures that neither country is worse off after an

agreement. This occurs by retaining the ratio of world prices, or put it another way, the

terms of trade.30 This principle was baked into the international system by the U.S. RTAA

program, which required the president to receive reciprocal reductions in tariffs prior to

granting a tariff concession. This version of specific reciprocity, built in the interwar period,

was carried over into the founding of the GATT. Each tariff reduction is enacted jointly with

another government’s decision to reduce tariffs.

The principle of specific reciprocity, as endorsed by the RTAA, was not formalized into

a rule that reductions had to be reciprocated in either GATT negotiations or in accessions.

However, dispute settlement mechanism encouraged reciprocal agreements and enforced reci-

procity ex post. Violations of GATT tariff concessions are discouraged by authorizing re-

taliation up to an equal volume of tariffs by the complaining state. In theory, these rulings

re-equilibrate the terms of trade and encourage reciprocity in the initial offers. In practice,

the non-market access effects of policies, among other problems, challenge the use of tariff

volume as a mechanism for cooperation. However, if WTO rules primarily operate by cre-

ating cooperative norms, the agreement may not need to explicitly address every potential

manipulative behavior in order to still depend on ‘diffuse reciprocity’. Economic analysis

generally assumes that the GATT/WTO system involves specific reciprocity, allowing ana-

lysts to isolate specific externalities, such as the terms of trade externality or a commitment

problem, addressed by agreements. On the other hand, if reciprocity is sufficiently diffuse

30This notion of reciprocity has the distinct advantage of being cleanly operationalized in a general equilib-
rium framework. Under a trade balance condition, a change in a pair of tariffs, τ0 = {τ0

Hτ
0
F } to τ1 = {τ1

Hτ
1
F }

is reciprocal if [pw(τ1)− pw(τ0)]M(p1
H , p

w(τ1)) = 0 Bagwell and Staiger (1998)
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the success or failure of a particular rule is less significant.

Diffuse Reciprocity and the Role of Economic Calculation in the

GATT/WTO system

The main example of diffuse reciprocity in the multilateral trade system is the “unconditional

MFN” provision in GATT Article I (See Keohane 1986, etc.). After a reciprocal negotia-

tion, each government must extend their concession to all other members, members which

themselves incur no obligation to offer additional concessions to obtain the benefit. In this

sense, all governments have obligations to the community of members not to discriminate.31

The persistence of “free” benefits undermines concerns about inequities in the balance of

obligations and benefits, and the effectiveness or need for calibrated breach clauses.

However, as Bagwell and Staiger argue, unconditional MFN does not need to be recip-

rocal by itself to be broadly consistent with a market access theory of trade agreements.

Unconditional MFN can facilitate reciprocal arrangements by limiting the incentive for gov-

ernments to manipulate tariffs to distort renegotiation with third parties. Early trading

partners may come to an agreement at the expense of future trading partners, a bargaining

externality that is avoided when all concessions are extended to all members. In this frame-

work MFN agreements ensure that the only externality caused by trade agreements operate

through the world price, which when joined with reciprocal trade rules, ensures that terms

of trade externalities are eliminated32. The “free” extension of concessions assures partners

that governments will not collude. While this offers a plausible explanation for ensuring

that actors come to the table, the long history of preferential agreements seems at odds

with this function. Even so, just because governments are not perfectly compensated by the

reassurances offered by MFN does not mean that diffuse reciprocity norms are at play. Also,

31Keohane notes that in practice negotiations are designed to limit free riding by requiring concessions
from all principal suppliers (Keohane 1986).

32see Chapter 1 for more on this subject
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reciprocity might be more about dynamic stability.

4 Reciprocity over NTMs with Global Production

While the economic consequences of fixed costs on entry and production are well under-

stood in the domestic context, governments in trade models are generally assumed to choose

variable costs, not fixed costs [insert discussion of exception for services industry]. In the fol-

lowing discussion, I consider the use of NTMs of a fixed cost type and tariffs for two strategic

governments with potential multinational activity, both of whom are members of the WTO.

In this framework, I assume that the governments choose to negotiate a trade agreement to

maximize a political objective function, as opposed to maximize national welfare.33. It is

well established that in the absence of fixed cost considerations, countries do best by mutu-

ally reducing tariffs to a politically optimal level. In the following discussion, I assume that

governments impose NTMs because of exogenous pressure from consumer groups. Consider

two governments, H and F, which have agreed in the WTO to their mutually ‘politically

optimal’ level of market access, and examine what occurs when F’s government implements

a measure that serves as a fixed cost NTM. After establishing the basic logic of the distribu-

tional externality of fixed cost barriers, I then provide a simple mechanism, extra-territorial

interest in the profits of multinational firms, that would lead governments to purposefully

use NTMs to advantage one set of firms over another.

To first order, a new NTM (like the EU REACH program) would harm H’s market access,

providing H the grounds for a case to submit to the WTO dispute resolution mechanism.

Upon consideration of the evidence, the WTO panels and appellate body eventually will

calculate the consequences for market access of H firms in the F market. However, the WTO

would not consider the additional concerns that H may have as to the distributional conse-

33See Baldwin (1987)
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quences of the NTM, the relative capacity for H’s large or small firms to access F’s market.

Should the WTO rule in H’s favor, the consequence could be that H may rescind its con-

cessions in an equal amount as the harm, establishing a rough approximation of reciprocity.

Insofar at that concession would fail to compensate H for the distributional consequence,

H would have had an incentive to not agree to the tariff agreement in the first place. The

prospect for future NTMs, introduced by governments seeking to advantage multinational

firms, will undermine the success of reciprocal negotiations in for those products whose

market participants benefit from the distributional consequences of NTMs.34

Regulatory barriers to entry so far have been characterized as having unintentional dis-

tributional consequence, however economic consequences of these barriers generate an inter-

national externality. In the discussion so far, the challenge to reciprocity rules to resolve

conflict over regulation arise from the pressure by the largest firms to be water down regu-

lations to the point that the largest firms are satisfied, but still too strict for small firms to

enter. However, the regulating government may have their own incentives to induce these

differential barriers to trade. In the following discussion, I provide a characterization of one

such set of incentives, the desire to shift profits toward firms with local affiliates.35

Governments may employ NTMs to induce profits to be shifted toward entangled ex-

porters in the foreign market, which itself may lead the foreign governments to preemptively

raise tariffs on those products. The challenge for research is to ask what kinds of agreements,

if any might be able to resolve this kind of externality.

34For more on the threat of reneging on agreements as a cause for conflict, see Hobbes. The fact that an
agreement might be difficult to enforce does not itself imply that cooperation is more difficult, bargaining
can become more difficult if the final agreement is sure to be enforced (Fearon 1998)

35The analysis is similar to Blanchard 2007, except that the externality operates through the differential
effects of the barrier, rather than through the reduced incidence of disruptions in the terms-of-trade.
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The Empirical Success of Reciprocity Rues

While reciprocity is near universal feature of theoretical accounts of trade relations, general

evidence for the success of the reciprocity rule is mixed, particularly in sectors associated

with NTMs. This section demonstrates the limits to reciprocity and that non-reciprocal

trade negotiations occur in industries characterized by multinational production. While

reciprocity characterizes trade negotiations in products sold on open markets, governments

fail to exchange market access for those products whose production is governed by specific

contracts.

Reciprocity was formally introduced into the international trade system by the 1934

Reciprocal Tariff Agreements Act. Figure 3 compares the change in imports and exports

with the United States before and after each bilateral trade agreement signed during the

RTAA period (1934-1947). Overall, the U.S. experienced a 120 million excess of exports

over imports after these trade agreements were signed, approximately 18 percent of total

exports prior to negotiations. In a similar analysis of reciprocity in the GATT, Finger,

Reincke and Costro (2002), find that there is no evidence for specific reciprocity, either

dynamic or static, in trade relations for the Uruguay Round. In that study, twenty-three

of thirty-three countries had an imbalance at least half as large as their concessions given

(Finger, Reincke and Castro (2002)). Both of these observations ignore confounding factors

in the estimation of reciprocity. For example, just looking at actual trade balances in the

1930s ignores the destabilizing effects of war on trade flows. By grouping together each

countries tariff schedule, we are unable to examine the extent to which product and industry

characteristics promote or detract from reciprocal tariff negotiations.

In a significant advance in the literature, Limão (2006) provides a detailed, disaggregated

analysis of reciprocity by the US with its trading partners that controls for political and

economic confounding factors.36 Reciprocity, as considered in this literature, implies that

36Limao (2006)
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Figure 3: Reciprocity in the Bilateral Period

trade negotiations seeks to balance the first differences in protection (Bhagwati (1991)). In

that sense, Limão follows the terms of trade externality explanation of trade agreements as a

mechanism to exchange market access. Because the unit of analysis is the US product level

tariff, the author aggregates proposed changes to tariffs, by measuring changes in market

access δmakt =
∑

f (−δτ kjt)wkjT , where δτ kjt is the percentage tariff reduction by country k in

each imported good j weighted by trade share. The tariffs of the principal supplier of each

product are then aggregated to form a characterization of the tariff on each import.

In order to control for confounding factors in the estimation of reciprocity, Limão also

collected data on NTMs from the TRAINS database. The period studied by Limão, the

Uruguay Round, occurs before the completion of the TBT agreement, and the NTMs under

consideration include anti-dumping duties and other pseudo tariff border measures.37 In

order to better understand the mechanism at work behind the effects of NTMs on reciprocity

37To distinguish the TRAINS measure from the TBT concepts used in the rest of the paper, I relabel
TRAINS NTMs NTBs.
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theorized above, I account the kind of production networks of the product, specifically a

product’s contract intensity.

NTMs, Contract Intensity, and Reciprocity

Regressing US tariffs on this aggregated measure, with an interaction with the TRAINS

NTM database, we can estimate the relationship between foreign tariff concessions and US

tariff concession. Row 1 of Figure 4 displays the point estimate and confidence intervals of

such an estimate.

The OLS results reflect an under identified model. Reciprocal trade negotiations imply

that changes in US tariff are endogenous to changes in tariffs by partner countries. Deter-

mining whether US tariffs and foreign tariffs are positively correlated requires taking into

account the fact that in most cases they are co-determinative. To fix the endogeneity prob-

lem, Limão uses a country’s unilateral liberalization (1986-1992) as the instrument for its

total liberalization(1986-1995). The negotiated tariffs were implemented between 1995 and

2000. The IV second stage estimate of the marginal effect of foreign tariff concessions, for

products with a NTM, is displayed in row 2 of Figure 4. The striking result, replicating

Limão 2006, is that for those products with NTMs, not only does the U.S. not reciprocate,

but foreign governments experience a higher tariff when they had made a concession.38

Limão explains the lack of reciprocity as an unwillingness of U.S. partners to demand

reciprocal reductions when those reductions will be watered down by an American NTB. On

this analysis, the NTB measure suffers from the endogenous choice to substitute for tariff

concessions (WTR 2012).This argument is compelling, but for products with an NTB, the

marginal effect of foreign tariff concessions is negative, indicating that something more than

just a disincentive for US partners to request tariff reductions. The argument in this paper

is that fact that governments may employ NTMs to induce profits to be shifted toward

38Limão’s result is robust to 2 digit industry level controls, as well as a battery of alternative specifications.
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entangled exporters in the foreign market, which itself may lead the foreign governments to

preemptively raise tariffs on those products.

To address the endogeneity of the TRAINS measure and to determine whether the results

regarding NTBs are in driven by international contracting incentives, I extend the analysis

to include the measure of contract intensity. Model 3 replaces the NTB indicator for the

measure of contract intensity, obtaining an estimate that is comparable to that of Limão

2006. Contract intense products do not experience reciprocal concessions. Row 3 of figure

4 allows comparison of the marginal effects of a tariff concession for products that have

an NTB on the one hand and products that are contract intense on the other. Finally,

row 4 of figure 4 displays the marginal effect of foreign tariff concessions for NTB products

when controlling for contract intensity. The results from the second stage, available in the

appendix, indicate that it is not the presence or absence of NTBs, but rather the contract

intensity of the product, that best predicts the failure of reciprocal reductions during the

Uruguay Round.

Regression Estimates of Reciprocity
-0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04

(4) TC+TCxNTB

(3) TC+TCxCon.

(2) TC+TCxNTB

(1) TC+TCxNTB

Figure 4: Coefficient Estimates
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5 Conclusion

When Hobbes characterized reciprocity as the second law of nature, he assumed that the

relevant political actors in the state of war seek survival, the First Law of Nature. The source

of the challenge for reciprocity in this paper is a preference over the market conditions in

other countries, specifically the differential capacity for corporate interests to access markets.

These interests do not depend on the amount of trade, but rather the identity of the traders.

As a consequence reciprocity, in the form of specific reciprocity as embraced by the WTO

legal system, is insufficient for governing today’s global economic environment. This finding

is one consequences of the shift from market mechanisms to specific contracts, which tie

together firms across borders in ways that cannot be addressed by mechanisms like Tit-for-

Tat style reciprocal trade retaliations.

This paper contributes to an understanding of the way that industry influences politics.

Employing evidence from actual lobbying by different kinds of firms, this paper shows how

the pressure to remove certain kinds of regulations (potential non-tariff barriers) do not come

from those multinational corporations which are thought to promote international openness.

This paper complicates the role that business interests play in trade policy, and finds that

participation in international markets can come hand in hand with efforts to manipulate

those same markets.

With regard to the theory of trade agreements, this paper reaffirms the idea that reci-

procity rules are an important mechanism to address some externalities, but not all. Using

statistical analysis of the use of reciprocity norms in trade negotiations, I find that the US

did not negotiate reciprocal outcomes for those products with non-tariff measures, and that

the lack of reciprocity is most evident in products that are tied into specific contracts. Fi-

nally, looking to the correlates of actual TBT use, I find that regulations on products with

the same confounding factors that limit reciprocity receive a higher proportion of interna-
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tional charges of protectionism. These results help explain why TBT measures continue to

be disputed in the multilateral system, and why the Director General of the WTO argues

that “[he does] not think it is far-fetched to argue that the proper management of NTMs is

among the greatest challenges we face in international cooperation.”39

39Pascal Lamy, 2012
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6 Appendix

6.1 Analysis of Reciprocity

Table 4: Replication and Extension of Limão
OLS IV IV IV OLS
(1) (2) (3) (4) (5)
(S.E.) (S.E.) (S.E.) (S.E.) (S.E.)

Tariff Concessions -0.001 0.018* 0.037* 0.052* 0.034*
( 0.005) ( 0.006) ( 0.015) ( 0.016) ( 0.013)

NTM -0.571 -3.246* - -2.487* -0.404
( 0.405) ( 0.526) ( 0.656) ( 0.515)

NTM X Concessions -0.001 -0.054* - -0.046* -0.006
( 0.008) ( 0.01) ( 0.013) ( 0.01)

Contract Intense - - -3.861* -3.924* -3.727*
( 1.697) ( 1.701) ( 1.365)

Contract X Concessions - - -0.084* -0.086* -0.081*
( 0.032) ( 0.032) ( 0.025)

PTA 1.127* 1.167* 0.952* 0.967* 0.949*
( 0.14) ( 0.141) ( 0.163) ( 0.164) ( 0.164)

Bargaining Power 0.009* 0.01* 0.007* 0.008* 0.007*
( 0.002) ( 0.002) ( 0.002) ( 0.002) ( 0.002)

I(Multi HS8) -0.81* -0.848* -0.741* -0.778* -0.758*
( 0.205) ( 0.206) ( 0.246) ( 0.247) ( 0.246)

(Intercept) -3.498* -2.516* -1.812* -0.991 -1.966*
( 0.304) ( 0.347) ( 0.852) ( 0.884) ( 0.731)

N 5386 5386 3890 3890 3890
RMSE 3.156 3.169 3.214 3.221 3.214
R2 0.026 0.018 0.019 0.015 0.019

* p ≤ 0.05
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Table 5: First Stage Regressions
S1 (2) S1 (3) S1 (4)
Estimate Estimate Estimate
(S.E.) (S.E.) (S.E.)

(Intercept) -25.418* -27.929* -28.353*
( 0.449) ( 0.658) ( 0.658)

barpow 0.232* 0.208* 0.209*
( 0.004) ( 0.005) ( 0.005)

ntball -0.593 - -0.404
( 2.914) ( 2.763)

ntbtrains 2.691* - 2.503*
( 0.351) ( 0.404)

dumsub -0.595 -0.754 -0.694
( 0.379) ( 0.423) ( 0.422)

anypta94 0.988* 0.8* 0.8*
( 0.26) ( 0.283) ( 0.283)

ntballxanyexp94 3.452 1.763* 3.102
( 3.016) ( 0.735) ( 2.861)

tc94 0.106 3.726 -1.169
( 5.929) ( 6.321) ( 6.483)

tc94sq -13.335 -24.815 -8.634
( 32.916) ( 34.549) ( 34.959)

tc94cb 30.147 38.451 27.796
( 43.557) ( 44.629) ( 44.88)

unired 0.7* 0.637* 0.613*
( 0.007) ( 0.014) ( 0.015)

ntbuni 0.093* - 0.082*
( 0.011) ( 0.012)

contractintense - 3.69* 3.654*
( 1.027) ( 1.022)

unicontract - 0.136* 0.142*
( 0.03) ( 0.03)

N 5386 3890 3890
RMSE 5.799 5.517 5.488
R2 0.743 0.751 0.754

* p ≤ 0.05
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6.2 Analysis of TBT

Table 6: Descriptive Statistics
Min. Median Mean Max

TBT 0 0 .1036 1
Contract Intensity .024 .383 .425 .904
ln( Royalty Recipts) 9.68 19.2 19.9 25.4

Table 7: TBT Specific Trade Concerns at the WTO 1995-2011
(6) (7)
Estimate Estimate
(S.E.) (S.E.)

Contract Intense -3.246* -3.149*
( 0.136) ( 0.149)

year 0.115* 0.168*
( 0.001) ( 0.002)

ln(recipts) 0.2* 0.08*
( 0.003) ( 0.012)

Contract Intense×ln(recipts) 0.158* 0.145*
( 0.006) ( 0.007)

(Intercept) -235.437* -339.745*
( 1.389) ( 3.059)

Country Fixed Effects (included)
Industry Fixed Effects (included)
N 461057 461057
Deviance 246248.089 188513.282
−2LLR(Modelχ2) 128779.301* 186514.107*

* p ≤ 0.05
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6.3 Model of Extensive vs Intensive Margins

The following presents the basic framework of a model which has implications for both the

extensive and intensive margins. The most simple version of the economic model describes

two countries, home and foreign, which produce goods using labor. There are two sectors,

one homogenous constant returns to scale sector which is freely traded at price 1, and another

sector with a continuum of differentiated goods. Wages are w and w∗, which means that we

can set the unit labor requirements for producing the homogenous good to 1/w at home and

1/w∗ abroad.

Following the general practice, I assume that workers are the consumers, and each have

one unit of labor. Their preferences are CES. If they receive q0 units of the homogenous

good and q(x) units of each variety of the differentiated good, their utility is a function of

the set of actually produced goods, X.

U = q1−µ
0

(∫
x∈X

q(x)
σ−1
σ dx

) σµ
σ−1

with an elasticity of substitution of σ > 1. CES utility functions, now ubiquitous in eco-

nomics, add a love of variety component to consumption. Some of the ”gains from trade”

enjoyed by consumers is the availability of new varieties of goods.

If all varieties of X are available domestically, at a price p(x) each, the ideal price index

would be:

P =

(∫
x∈X

p(x)1−σdx

) 1
1−σ

The representative consumer has an isoelastic demand function for each variety, spending

r(x) on variety x:
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r(x) = µwL

(
p(x)

P

)1−σ

where µwL is the total expenditure spent on differentiated goods.

If a firm exports it must pay a fixed cost Ff in terms of foreign labor, or w∗F in terms

of the numeriare. Transportation costs take the common iceberg form.

To produce, a firm must pay a fixed entry cost Fd in terms of domestic labor, at a

price wFd. This implies that firms operate under increasing returns to scale. Each firm in

the differentiated sector draws a random unit labor productivity x ≥ 0. For a firm with

productivity x, the cost of producing qd units of a good for the home market is cd(qd) and

the cost of producing qf units for the foreign market is cf (qf )

cd(qd) = qd
w

x
+ wFd

cf (qf ) = qf
τw

f
+ w∗Ff

Firms are price setters. Optimal prices are a constant mark-up over the unit cost. pd(x) =

σ
σ−1
× w

x
at home and pf (x) = σ

σ−1
× τw

x
abroad.

more productive firms can charge lower prices, capture a larger market share, generate

larger profits. A firm with productivity x generates profits

πd(x) =
rd(x)

σ
− wFd =

µ

σ
wL

(
σ

σ − 1

w

xP

)1−σ

− wFd

πf (x) =
rf (x)

σ
− w∗Ff =

µ

σ
w∗L∗

(
σ

σ − 1

τw

xP ∗

)1−σ

− w∗Ff

This generates two productivity thresholds, πd(x̄d) = 0 and πf (x̄f ) = 0

Lets assume, following Chaney, that there are no terms of trade effects.
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P =

(∫
x≥x̄d

pd(x)1−σLdGx(x)

) 1
1−σ

Rearranging the equations above provides the following two characterizations of the cutoff

productivities:

x̄σ−1
d =

(
σ

µ

∫
x≥x̄d

xσ−1dGx(x)

)
× Fd

x̄σ−1
f =

(τw
w∗

)σ−1
(
σ

µ

∫
x≥x̄∗d

xσ−1dGx(x)

)
× Ff

From this is it obvious to see that an increase in the fixed cost of exporting, Ff , will raise

the productivity cutoff x̄σ−1
f , meaning that marginal firms will no longer export. Export

revenue, for those that actually export, can be calculated as follows:

rf (x) =

 µw∗L∗
(

σ
σ−1

τw
xP ∗

)1−σ
for x ≥ x̄f

0 otherwise

This shows that export revenue is only a function of the fixed cost insofar as it allows

the firm to export, and after that fixed costs do not enter the decision calculus.
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