Growth in Cities

Edward L. Glaeser

Harvard University

Hedi D. Kallal

New York University

José A. Scheinkman
Unaversity of Chicago

Andrei Shleifer

Harvard University

Recent theories of economic growth, including those of Romer, Por-
ter, and Jacobs, have stressed the role of technological spillovers in
generating growth. Because such knowledge spillovers are particu-
larly effective in cities, where communication between people is
more extensive, data on the growth of industries in different cities
allow us to test some of these theories. Using a new data set on the
growth of large industries in 170 U.S. cities between 1956 and 1987,
we find that local competition and urban variety, but not regional
specialization, encourage employment growth in industries. The evi-
dence suggests that important knowledge spillovers might occur be-
tween rather than within industries, consistent with the theories of
Jacobs.
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I. Introduction

Some historians have argued that most innovations are made in cities
(Jacobs 1969; Bairoch 1988). The cramming of individuals, occupa-
tions, and industries into close quarters provides an environment in
which ideas flow quickly from person to person. Jacobs (1969, 1984)
argues that these interactions between people in cities help them get
ideas and innovate. In fact, without an opportunity to learn from
others and thus improve one’s own productivity, there would be little
reason for people to pay high rents just to work in a city. Easy flow
of ideas might explain how cities survive despite the high rents.

Such a dynamic view of cities fits nicely with the recent work on
economic growth, which views externalities (and particularly exter-
nalities associated with knowledge spillovers) as the “engine of
growth” (Romer 1986; Lucas 1988). If geographical proximity facili-
tates transmission of ideas, then we should expect knowledge spill-
overs to be particularly important in cities. After all, intellectual
breakthroughs must cross hallways and streets more easily than
oceans and continents. This paper uses a new data set on American
cities and industries to test the new growth theories. Because these
theories are most compelling in the context of city growth, our focus
on cities gives them the benefit of the doubt.

We focus on three theories. All these theories deal with technologi-
cal externalities, whereby innovations and improvements occurring
in one firm increase the productivity of the other firms without full
compensation. The theoretical foundations of such knowledge spill-
overs have been modeled by many authors, starting with Loury (1979)
and Dasgupta and Stiglitz (1980). Griliches (1979) surveys the empiri-
cal literature on the role of knowledge spillovers.

The Marshall-Arrow-Romer (MAR) externality concerns knowl-
edge spillovers between firms in an industry. Arrow (1962) presents
an early formalization; the paper by Romer (1986) is a recent and
influential statement. Applied to cities by Marshall (1890), this view
says that the concentration of an industry in a city helps knowledge
spillovers between firms and, therefore, the growth of that industry
and of that city. A good example would be computer chips in Silicon
Valley (Arthur 1989). Through spying, imitation, and rapid interfirm
movement of highly skilled labor, ideas are quickly disseminated
among neighboring firms. The MAR theory also predicts, as Schum-
peter (1942) does, that local monopoly is better for growth than local
competition, because local monopoly restricts the flow of ideas to
others and so allows externalities to be internalized by the innovator.
When externalities are internalized, innovation and growth speed up.

Porter (1990), like MAR, argues that knowledge spillovers in spe-
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cialized, geographically concentrated industries stimulate growth. He
insists, however, that local competition, as opposed to local monopoly,
fosters the pursuit and rapid adoption of innovation. He gives exam-
ples of Italian ceramics and gold jewelry industries, in which hun-
dreds of firms are located together and fiercely compete to innovate
since the alternative to innovation is demise. Porter’s externalities
are maximized in cities with geographically specialized, competitive
industries.

Jacobs (1969), unlike MAR and Porter, believes that the most im-
portant knowledge transfers come from outside the core industry. As
a result, variety and diversity of geographically proximate industries
rather than geographical specialization promote innovation and
growth. One example is the brassiere industry, which grew out of
dressmakers’ innovations rather than the lingerie industry. Jacobs
also favors local competition because, like Porter, she believes that it
speeds up the adoption of technology.

These theories of dynamic externalities are extremely appealing be-
cause they try to explain simultaneously how cities form and why they
grow. MAR’s and Porter’s theories, in particular, predict that indus-
tries should specialize geographically to absorb the knowledge spilling
over between firms. In addition, they predict that regionally special-
ized industries should grow faster because neighboring firms can
learn from each other much better than geographically isolated firms.
In contrast, Jacobs’s theory predicts that industries located in areas
that are highly industrially diversified should grow faster. Despite
their differences, all these theories have implications for growth rates
of industries in different cities. In this respect, they are different from
the more standard location and urbanization externality theories that
address the formation and specialization of cities (Henderson 1986)
but not city growth.

We examine the predictions of the various theories of knowledge
spillovers and growth using a new data set on geographic concentra-
tion and competition of industries in 170 of the largest U.S. cities.
We focus on the largest industries because one of the strongest impli-
cations of growth models (such as MAR) is that externalities in these
models are sources of permanent income growth. If such externalities
are permanent and important, we should see them in the largest
industries. If, alternatively, externalities are important only early in
an industry’s life cycle and disappear as an industry matures, our
empirical work would not pick them up, but they are not sources of
permanent growth either.

We ask which industries in which cities have grown fastest between
1956 and 1987 and why. All three theories of dynamic externalities
focus on knowledge spillovers but differ in where they believe the
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source of externalities is and what makes the capture of these exter-
nalities most effective. The theories are not always mutually exclusive
but rather offer different views of what is most important. By testing
empirically in which cities industries grow faster, as a function of
geographic specialization and competition, we can learn which, if any,
externalities are important for growth.

Our results can be briefly summarized. Our findings are based on
a cross section of city-industries (e.g., New York apparel and textiles,
Philadelphia apparel and textiles, Philadelphia electrical equipment),
where knowledge spillovers should be easier to find than by looking
at whole cities. In a cross section of city-industries, we find that, as
measured by employment, industries grow slower in cities in which
they are more heavily overrepresented. For example, the primary-
metals industry grew rapidly in Savannah, Georgia, where it was not
heavily represented in 1956, and declined in Fresno, California,
where it was heavily overrepresented. These results do not favor the
local within-industry externality theory of MAR and Porter, ac-
cording to which industries should grow faster precisely in places in
which they are overrepresented.

We also find that industries grow faster in cities in which firms in
those industries are smaller than the national average size of firms in
that industry. If we take the view that spreading the same employ-
ment over more firms increases local competition between these firms
and therefore the spread of knowledge, this result supports Porter’s
and Jacobs’s view that local competition promotes growth. One could
also take the view that smaller firms grow faster, which, however, is
not strictly compatible with the MAR model or with other evidence.
Finally, city-industries grow faster when the rest of the city is less
specialized. This result supports Jacobs’s view that city diversity pro-
motes growth as knowledge spills over industries. The evidence is
thus negative on MAR, mixed on Porter, and consistent with Jacobs.

If MAR externalities are not important, why are so many cities
specialized in a few industries? There are many other externalities
that explain regional specialization and city formation but that do not
specifically focus on knowledge spillovers and growth. For example,
Marshall (1890) has argued that firms in the same industry often
locate next to each other to share various inputs, including specialized
labor. Many other “localization” externalities are discussed by Lich-
tenberg (1960), Henderson (1986, 1988), Arthur (1989), and Ro-
temberg and Saloner (1990), among others. Henderson (1986) in
particular presents empirical evidence indicating that output per la-
bor-hour is higher in firms that have other firms from the same indus-
try located nearby. Static localization externalities can thus easily ac-
count for city specialization, but not for growth.
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Finally, some work also explains why firms might want to locate in
places in which local demand is high, what Henderson (1986) calls
“urbanization” externalities. These models tend to predict that firms
in different industries should locate next to each other, which suggests
that they cannot be the complete story of cities. Lichtenberg (1960),
Murphy, Shleifer, and Vishny (1989), and Krugman (1991a, 19915)
all present models of such externalities. Like localization externalities,
urbanization externalities explain patterns of industry location rather
than of growth. Wheat (1986) finds strong evidence that manufactur-
ing employment grows faster in regions with more rapid population
growth. We present some less aggregate evidence also pointing to the
importance of urbanization externalities.

Section II of the paper presents the predictions of different views
of externalities and city growth. Section III describes the data. Section
IV presents results for the growth of city-industries. Section V deals
with localization and urbanization externalities. Section VI presents
conclusions.

II. Theories of Dynamic Externalities

The models of city growth we consider stress the role of dynamic
externalities, and more specifically knowledge spillovers, for city
growth. According to these models, cities grow because people in
cities interact with other people, either in their own or in other sec-
tors, and learn from them. Because they pick up this knowledge with-
out paying for it, these knowledge spillovers are externalities. The
frequency of interaction with other people is ensured by their prox-
imity in a city. Because this proximity makes externalities particularly
large in a city, all the models predict that cities grow faster than rural
areas in which externalities are less important because people interact
less.

The theories of city growth that we present differ along two dimen-
sions. First, they differ in whether knowledge spillovers come from
within the industry or from other industries. Second, they differ in
their predictions of how local competition affects the impact of these
knowledge spillovers on growth.

The MAR theory of spillovers focuses on spillovers within industry.
Knowledge accumulated by one firm tends to help other firms’ tech-
nologies, without appropriate compensation. In Silicon Valley, mi-
crochip manufacturers learn from each other because people talk
and gossip, products can be reverse engineered, and employees move
between firms. In New York, fashion designers move between firms
and take their knowledge with them. The same was true of the Ban-
gladeshi shirt industry in the 1980s, where hundreds of firms were



