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For most of its lengthy history the 
field of international trade largely ignored 
the role of the firm in mediating the 
flow of goods and services. Traditional 
trade theory explained the flow of goods 
between countries in terms of comparative 
advantage, that is, a variation in the oppor-
tunity costs of production across countries 
and industries. Even the research focusing 
on differentiated varieties and increasing 
returns to scale that followed Helpman 
and Krugman continued to retain the 
characterization of the representative 
firm.¹ However, the assumption of a repre-
sentative firm, while greatly enhancing the 
tractability of general equilibrium analy-
sis, is emphatically rejected in the data. 
My research over the past decade has been 
an attempt to explore international trade 
from below: to understand the decisions 
of heterogeneous firms in shaping interna-
tional trade and their effects on productiv-
ity growth and welfare.

Firm Heterogeneity and Trade

My early work with J. Bradford Jensen 
was motivated by a simple question: what 
do we know about firms that trade? The 
answer at the time was “very little” and 
our initial efforts focused on locating firm-
level data and describing the world of 
exporting firms. Our first study compared 
exporters and non-exporters for the entire 
U.S. manufacturing sector and established 
a set of facts about exporting plants and 
firms.² Two major results stand out. First, 
only a small fraction of firms are exporters 
at any given time. Even in sectors where 

the United States is thought to have com-
parative advantage, such as Instruments, 
a majority of firms produce only for the 
domestic market. Similarly, some firms are 
exporting even in net import sectors such 
as Textiles and Apparel. 

Second, exporters are substantially and 
significantly different than non-exporters, 
even in the same industry and region. 
Exporters are dramatically larger, more 
productive, pay higher wages, use more 
skilled workers, and are more technol-
ogy- and capital-intensive than their non-
exporting counterparts. In related work 
on German firms with Joachim Wagner, 
I again found these patterns of system-
atic differences between exporters and 
non-exporters and subsequent research by 
numerous authors has confirmed them to 
be robust across a wide range of industries, 
regions, time periods and countries at var-
ied levels of economic development.³

Exporting and Productivity

The biggest question raised by this 
early research was the nature of the pos-
itive correlation between export status 
and productivity, that is, whether export-
ing leads to higher plant productivity. 
Research done with J. Bradford Jensen 
established that “potential” exporters 
have better characteristics years before 
they enter a foreign market, including 
higher productivity, higher wages, and 
larger size.⁴ However, the most important 
finding was that exporters do not have 
higher productivity growth even though 
they have higher levels of productivity. 
Today’s exporters have no advantage in 
terms of productivity growth relative to 
non-exporters over the next year, and over 
some horizons actual significantly under-
perform in terms of productivity growth.

As a complementary question, we 

asked if higher productivity increases the 
probability of a plant becoming an 
exporter. Studies on both the U.S. and 
Germany find evidence for the selection of 
high productivity firms into exporting as 
well as evidence of substantial sunk costs 
to entering the export market.⁵ The strong 
conclusion from this empirical work is 
that high productivity firms are able to pay 
the sunk costs of entering foreign markets 
but that, once in, they do not receive an 
extra productivity kick.

However, the role of productivity in 
shaping aggregate export responses should 
not be overstated. Work on the determi-
nants of the U.S. export boom cautioned 
that improved U.S. productivity still 
played a minor role relative to exchange 
rates and foreign income growth in the 
dramatic expansion of exports in the late 
�980s and early �990s.⁶

While firm-level productivity is not 
improved by exporting, exporting does 
benefit the firm in other ways. First, plant 
failure is dramatically less likely for export-
ers.⁷ In a study of the role of firm structure 
and multinational ownership on plant 
deaths, we find that exporting is strongly 
correlated with survival at U.S. plants, 
even after controlling for productivity and 
numerous other plant, firm, and industry 
characteristics. Ownership by a multina-
tional, however, substantially increases the 
conditional probability that a plant will 
close. This relationship between multina-
tionality and plant closure holds in other 
countries as well.⁸

The second major benefit of exporting 
for the firm is faster growth, both for out-
put and employment. The faster output 
growth at exporters, combined with their 
higher initial productivity levels, leads to 
relatively large effects on aggregate pro-
ductivity. A substantial fraction of over-
all manufacturing productivity growth is 
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attributable to faster growth of high-pro-
ductivity exporters.⁹

Firms and Trade — Theory 

These empirical results suggested the 
need for a formal general equilibrium 
model of heterogeneous firms and inter-
national trade. Together with Jonathan 
Eaton, Jensen, and Samuel Kortum, I 
developed a model of international trade 
and heterogeneous firms that focuses on 
the relationship between plant produc-
tivity and exporting.�0 Starting from the 
stylized facts that there are relatively few 
exporters, that they are much larger and 
more productive, and that there is little or 
no evidence that exporting improves firm 
productivity, we construct a Ricardian 
model of heterogeneous firms, imperfect 
competition with incomplete markups, 
and international trade.

Simulating a 5 percent worldwide 
reduction in geographic barriers, we find 
that trade volumes increase by 39 per-
cent and aggregate productivity increases 
because low-productivity plants fail and 
high-productivity survivors expand and 
start to export. The model provides a rich 
set of additional testable implications, as 
the interaction of lower trade costs and 
product differentiation leads to a range of 
responses by firms within the same indus-
try: the least productive are the most likely 
to fail, and the relatively high productivity 
non-exporters are the most likely to start 
exporting.

In subsequent theoretical work with 
Stephen Redding and Peter K. Schott, I 
embed heterogeneous firms into a model 
of comparative advantage and analyze how 
firm, country, and industry characteristics 
interact as trade costs fall.¹¹ This paper 
combines the heterogeneous-firm trade 
firm model of Melitz¹² with traditional 
cross-country differences in endowments 
and cross-industry differences in produc-
tion technology.

We report a number of new and often 
surprising results. In contrast to the neo-
classical model, we find that simultaneous 
within- and across-industry reallocations 
of economic activity generate substantial 
job turnover in all sectors, even while there 
is net job creation in comparative-advan-

tage industries and net job destruction in 
comparative-disadvantage industries. We 
show that steady-state creative destruction 
of firms also occurs in all sectors, but we 
find that it is more highly concentrated 
in comparative-advantage industries than 
in comparative-disadvantage industries. 
These results suggest that the effects of 
trade on labor market outcomes may not 
be confined to job losses in comparative-
disadvantage sectors.

We also find that the behavior of 
heterogeneous firms magnifies countries’ 
comparative advantage and thereby cre-
ates a new source of welfare gains from 
trade. The relative growth of high-pro-
ductivity firms raises aggregate produc-
tivity in all industries, and productivity 
growth is strongest in comparative-advan-
tage sectors. The price declines associated 
with these productivity increases inflate 
the real-wage gains of relatively abundant 
factors while dampening, or even poten-
tially overturning, the real-wage losses of 
relatively scarce factors. 

Firm Responses to Trade 
Liberalization

The empirical and theoretical work 
on firm heterogeneity and trade naturally 
leads to the question of how firms respond 
to trade liberalization and increased for-
eign competition. Jensen, Schott, and I 
test for the effects of competition from 
low-wage countries such as China on plant 
employment and plant survival.¹³ High 
levels of import competition from low- 
wage countries are bad for plant growth 
and survival but are especially problem-
atic for low-capital, low-skill plants in 
any industry. In addition, we find that 
plants facing high levels of competition 
from low-wage countries are more likely to 
change their output mix towards products 
made with more capital and more skilled 
labor. This discovery of product switching 
in response to foreign competition has led 
to a new series of papers documenting the 
extraordinary amount of ongoing product 
switching in the U.S. economy.¹⁴

In further work on the firm-level 
response to falling trade barriers, we test 
the additional implications of the new 
heterogeneous-firm models of Melitz and 

Bernard, Eaton, Jensen, and Kortum.¹⁵ 
These models predict heterogeneous 
responses to reduced trade costs across 
firms, including entry into exporting by 
some and increased failure rates for others. 
The predictions of the theory are largely 
supported by the data on U.S. manufactur-
ing plants. Using a new measure of trade 
costs, we find that reductions in trade 
costs are associated with faster industry 
productivity growth. The effect of falling 
trade barriers varies substantially across 
firms within an industry. Low-produc-
tivity plants fail more often and higher-
productivity plants start to export. This 
heterogeneous response leads to a reallo-
cation within the industry towards more 
productive establishments and helps to 
account for the aggregate productivity 
gains. Interestingly, a result not predicted 
by the theoretical models is that plant pro-
ductivity actually rises in response to lower 
trade costs. This result points to the need 
for a richer set of firm-based theoretical 
models.

Trade and Wages 

My work on the interaction of firms 
and international trade has naturally led 
to a series of related papers on the role of 
trade in contributing to wage inequality in 
the United States. Starting from the obser-
vation that exporters pay higher wages 
than non-exporters, Jensen and I asked 
whether increased exports contributed to 
the rise in wage inequality in the manu-
facturing sector in the �980s.¹⁶ The results 
showed that increased wage inequality was 
largely associated with changes in employ-
ment across plants in the same indus-
try and that rising demand for exports 
played an important role in this employ-
ment shift. Related work on rising wage 
inequality in Mexico by Verhoogen and 
Robertson has also found a significant role 
for the interaction of firm heterogeneity 
and exporting.¹⁷

The empirical work on wage inequal-
ity suggested the need for a formal test of 
relative factor price equality across regions. 
Redding, Schott, and I develop a test of 
relative factor price equality that is robust 
to unobserved regional productivity dif-
ferences, unobserved region-industry fac-
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tor quality differences, and variation in 
production technology across industries.¹⁸ 
In a series of papers applying the test to 
data on the United States, the United 
Kingdom, and Mexico, we find that there 
are significant and persistent differences 
in relative wages across regions, with skill-
abundant regions such as New York and 
London having lower relative wages for 
skilled workers, even though absolute 
wage levels are higher in those areas.¹⁹

Firms and Products

An emerging line of research is exam-
ining the characteristics and decisions of 
importing firms as well as the interac-
tions between firms, products, and trade. 
However, data on importing firms has 
been harder to locate as governments typi-
cally are more interested in document-
ing exports than imports. Recent research 
with Jensen and Schott using data on the 
entire set of U.S. private sector firms and 
all their trade transactions highlights the 
fact that we still have much to learn about 
the differences between trading and non-
trading firms.²⁰ Of the 5.5 million firms 
operating in the United States, only 4.� 
percent engage in importing or exporting. 
However, these trading firms are hugely 
important in the U.S. economy, account-
ing for more than 47 percent of total 
employment and typically importing and 
exporting multiple products. Even among 
the firms that trade, the most globally-
engaged dominate: more than 95 percent 
of U.S. trade is conducted by just �0 per-
cent of the trading firms (0.4 percent of all 
firms) and multinationals operating in the 
United States account for more than 90 
percent of U.S. imports and exports.

 Next Steps

In spite of a decade of research, we 
are just beginning to explore the role of 
firms in mediating the effects of trade on 
the economy. The new detailed data on 
firms, products, and trade will allow us 
to ask important questions about firms 
engaged in international trade and invest-
ment. Do multinationals behave differ-
ently when they trade inside the firm 
or with arm’s length customers? How 

does the structure of the multinational 
firm respond to policy changes? How do 
domestic employment and wages respond 
when firms establish affiliates abroad? The 
dominant role of multinationals in U.S. 
trade means that the answers to these 
questions have implications for aggregate 
trade volumes, production and employ-
ment in the United States, wholesale and 
retail prices, corporate tax receipts, and a 
host of other issues.
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Economics of the Pharmaceutical Industry

Patricia M. Danzon*

The pharmaceutical industry is impor-
tant because it is a major source of medical 
innovation. The U.S. research-based indus-
try invests about �7 percent of sales in R 
and D, and R and D drives performance of 
individual firms and industry structure. It 
is also a heavily regulated industry. Drugs 
are evaluated for safety, efficacy, and man-
ufacturing quality as a condition of mar-
ket access, and promotional messages must 
adhere to approved product characteris-
tics. Drug prices also are regulated in most 
countries with national health insurance 
systems. My research on the pharmaceu-
tical industry has examined issues related 
to R and D performance and industry 
structure, and the effects of regulation 
on prices, availability, and utilization of 

drugs, and on productivity.

R and D, Firm, and Industry 
Structure

Regulation of market access and pro-
motion derives from uncertainty about 
drug safety and efficacy. These product 
characteristics can only be determined 
from accumulated experience over large 
numbers of patients in carefully designed 
trials or observational studies. The design, 
monitoring, and evaluation of these stud-
ies are public goods that in theory can be 
efficiently produced by an expert regula-
tory agency.� The �962 Amendments to 
the FDA Act extended the powers of the 
FDA to review safety, efficacy, manufac-
turing quality, and promotion. Subsequent 
studies concluded that the safety and effi-
cacy requirements added to the intrinsi-
cally high cost of R and D, led to launch 
delay of new drugs and favored large over 
small firms.

However, more recently the biotech-
nology revolution has transformed the 
nature of drug discovery and the structure 

of the industry. Increasingly, new drugs 
originate in small firms, which often out-
license their products to more experienced 
firms for later-stage drug development, 
regulatory review, and commercialization. 
In any year the biotechnology industry 
may comprise a couple of thousand firms, 
but the identity of these firms changes, as 
new start-ups are formed and established 
firms grow, merge, or are acquired by other 
established companies. Although larger 
firms have grown in market share, because 
of mergers, their performance has lagged 
that of smaller firms, on whom the large 
firms increasingly rely for new products. 

In a series of papers, I and my co-
authors have examined the effects on R 
and D productivity of firm experience 
and alliance relationships; the nature of 
the market for alliances between small 
and large firms; and the effects of mergers 
and acquisitions. In a study of the deter-
minants of drug success in clinical tri-
als,2 we find that returns to a firm’s overall 
experience (number of drugs developed 
across all therapeutic categories) are small 
for the relatively simply phase � trials, but 
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