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For 52 industry sectors and 42 services sectors, this paper tests how the local
Žeconomic structure local sectoral specialization and diversity, competition, average

.size of plants, and total employment density affects the 1984]1993 employment
growth of 341 local areas. These areas entirely and continuously cover the French
territory. The impact of the local economic structure differs in industry and
services. In industrial sectors, local total employment density, competition, and
plant size always reduce local growth. Sectoral specialization and diversity have a
negative impact on growth, but also increase the growth of a few sectors. Service
sectors always exhibit negative specialization effects and positive diversity effects.
Competition and plant size have a negative impact and density a positive one, but
exceptions are observed for some sectors. Q 2000 Academic Press

1. INTRODUCTION

There is an ongoing debate about the relative impact of urbanization
and localization economies in the process of local economic development.
When sectoral diversity matters for local growth, urbanization economies

w xare prevalent, as suggested by Glaeser et al. 19 in their study of the U.S.
w xcities between 1956 and 1987. By contrast, Henderson et al. 22 show

evidence of a positive effect of specialization on urban growth, thus
reflecting localization economies, between 1970 and 1987. They find evi-
dence of urbanization economies only in new high-tech sectors. This paper
contributes to this debate by studying the growth of French local areas.
Further, it shows how additional variables characterizing the local eco-
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nomic structure also contribute to the explanation of development. Finally,
some methodological points are clarified.

More precisely, local employment growth by sector is regressed on five
variables. The first two are specialization and diversity as in Glaeser et al.
w x w x19 and Henderson et al. 22 . However, it is argued that other local
economic variables have a significant impact on local growth. First, the size
of the local economy, sometimes considered as part of urbanization

´ w xeconomies, as, for instance, in O hUallachain and Satterthwaite 28 ,´
determines the size of local markets as well as the supply of local public
goods. However, it may also be the origin of negative externalities such as
pollution or high land rents. Second, as suggested in industrial organiza-

w xtion and recalled by Glaeser et al. 19 , the location and growth of firms
also depend on the intensity of competition on both local input and output
markets. Lastly, the size of plants, a variable also considered by Glaeser

´w x w xet al. 19 and O hUallachain and Satterthwaite 28 , is used here as a´
surrogate to test whether local economies of scale are internal or external
to plants. Unlike previous works, we simultaneously consider all these
variables. This allows us to provide a broader perspective of the issues by
comparing the impact of each of these variables.

Previous comparable papers have mainly concentrated on manufactur-
ing sectors. However, it is well known that the share of industry in modern
economies is declining. In this paper, we consider both industry and
services; our dataset includes 52 industrial and 42 service sectors. One
should keep in mind that the intensity of agglomeration forces may differ
across industrial and service sectors. For instance, some of the latter are
nontradable as they must be consumed where they are produced. More-
over, they might be also less subject to economies of scale. To the extent
that services are also more diversified in their input consumption and in
the sectors they sell to, it is reasonable to believe that they benefit more
from diversity. More generally, we may expect the economic structure to
have a different impact on local growth, depending on the sector. Our
analysis confirms this assumption.

It is worth stressing that the results obtained in this paper may not be
identical to those derived for the American economy. Indeed, economic
geography models show the importance of factor mobility in agglomeration
processes. Unlike the U.S., labor mobility is very low in European coun-
tries. Furthermore, the existence of substantial unemployment within the
European Union might have a significant impact on firms’ location strate-
gies. All of these suggest that the agglomeration process, and, in particular,
the role of the local economic environment, may vastly differ in Europe
from what it is in the U.S. In this respect, the present paper is a first

Ž .attempt to compare a European country France with the U.S. In addi-
tion, whereas American studies often focus on metropolitan areas, we use
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Ž .a set of 341 spatial entities zones d’emploi ‘‘employment areas’’ that
covers the whole territory of France. As a result, the possible econometric
problem due to the selection of particular entities partially vanishes, while
the scope of the study is enlarged to cope with nonmetropolitan areas.
Finally, we propose some methodological innovations that, hopefully, help
to clarify the debate on the causes of local development. These include the
replacement of the sectoral local employment level by the total local
employment level in the explanatory variables, the use of a Herfindhal
index of competition, and the use of a generalized Tobit model in estima-
tion.

A last point is worth mentioning. Previous studies often argue that the
impact of the local economy on growth mainly goes through information
spillovers. In Section 2, we show that alternative interpretations are also
consistent with the tested reduced form. Section 3 presents the dataset and
the econometric method. The results are given and interpreted in Section
4, while Section 5 concludes.

2. ECONOMIC STRUCTURE AND AGGLOMERATION FORCES

Let us begin by justifying the reduced form we estimate as

y s I q a log spe q a log div q a log sizeŽ . Ž . Ž .z , s 1 z , s 2 z , s 3 z , s

a log comp q a log den , 1Ž . Ž . Ž .4 z , s 5 z

where y is the local employment growth of sector s in zone z, I is anz, s
intercept, and spe , div , size , comp , and den are the explanatoryz, s z, s z, s z, s z
variables corresponding respectively to specialization, diversity, average
size of plants, competition, and total employment density. In this section,
our first aim is to briefly present the two main families of agglomeration

Ž .forces information spillovers and market-based forces that have been
recently put forward to explain local development. We then provide a

Ž .justification for using specification 1 by showing that all explanatory
variables have an impact not only on information spillovers but also on
market-based forces.

2.1. Agglomeration Forces
w x w xFujita and Thisse 17 and Glaeser 18 provide recent surveys on

agglomeration and dispersion forces.

Information Spillo¨ers

Information spillovers arise when the following conditions are met. First,
firms have different pieces of information, which they are able to exchange
through the turnover of skilled labor andror through face-to-face contacts.
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These pieces of information bear on firms’ organization, product demand
Ž .desired qualities, market locations , and input andror output innovations.
The expression ‘‘technological externality’’ is used in this last case. Second,
distance is an impediment to the transmission of information. Indeed, even
though communication technologies have been greatly improved, several

w x w x w xrecent studies, such as Jaffe 24 , Acs et al. 3 , Jaffe et al. 25 , Audretsch
w x w xand Feldman 5 , or Anselin et al. 4 , show that the diffusion of informa-

tion and tacit knowledge across locations is far from being free. Conse-
quently, local information spillovers are still relevant, and firms benefit
from locating in the same place.

Market-based Forces

Whereas information spillovers correspond to pure externalities, other
agglomeration forces operate directly through markets. Because of the
coexistence of transportation costs and increasing returns, it is profitable
for firms to be located close to large input and output markets. However, a
high degree of competition for these products in these markets, by lower-
ing output prices and increasing input prices, is a strong dispersion force.
But this is not the end of the story. More competition also gives more
incentives to suppliers and consumers to locate in the large area, thus
increasing the size of the corresponding markets. Three families of models
describe such spatial configurations: urban economics models, as initiated

w x w xby Fujita and Ogawa 16 , spatial competition in the spirit of Hotelling 23 ,
w xand new economic geography inspired by Krugman 26 . Differences arise

from the modelling of the physical substratum, from the nature of compe-
Žtition perfect or imperfect, with or without product differentiation and

.strategic interactions , and from the fact that the setting is partial or
general. Empirical studies aimed at validating these models are rare. This
is mainly due to the difficulty in collecting good data at the micro-spatial
level.

2.2. Impact of the Economic Structure on Agglomeration Forces

Like in previous comparable studies, the dataset used in this paper does
not allow one to discriminate between the two types of externalities. This
is not a major drawback here since the purpose is to determine which kind
of local economic structure fosters economic growth, whatever agglomera-
tion forces. In this section, we show how the explanatory variables intro-

Ž .duced in specification 1 affect the two types of agglomeration forces.

Sectoral Specialization and Dï ersity

Localization economies imply that firms benefit from clustering with
other firms in the same sector, whereas urbanization externalities imply

Ž w x.inter-sectoral positive effects of agglomeration see, e.g., Quigley 30 .
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Regarding information spillovers, the innovations of a given sector
mainly originate and diffuse from this very sector but also from other
sectors. For example, improvement in electronics components increases
the power of software. Conversely, the need for higher memory and speed
capacities by software engineers gives electronics firms incentives to dis-
cover new technologies. If there is some uncertainty about the sector that
is at the origin of innovation in another sector, high global diversity
increases the probability of such a cross-fertilization of ideas. These
impacts of specialization and diversity on local technological spillovers are

w x w xdetailed in Glaeser et al. 19 . Feldman and Audretsch 14 make one of
Ž .the first attempts to directly test the impact of diversity which is strong

and of specialization on the local rate of innovation.
However, this debate is also relevant for market-based forces. Abdel-

w xRahman and Fujita 2 show that the relative degree of internal and of
inter-sectoral scale economies conditions the degree of urban diversity. In

Žmodels based on homogenous inputs and outputs for instance, under
perfect competition as in the traditional trade theory or under imperfect

w x.competition a la Cournot, as in Combes 9 , local growth is associated`
w xwith specialization. On the contrary, the use of the Dixit and Stiglitz 11

monopolistic competition model in urban economics2 and in economic
geography 3 yields a preference for diversity, inducing agglomeration. Un-
certainty, on the quality of goods for instance, reinforces these effects as

w xshown by Schulz and Stahl 32 , with high diversity improving the quality of
matching.

Size of the Local Economy

If rural as well as urban areas are considered, the size of the local
economy also influences the intensity of agglomeration forces. This is an
important explanation of the uneven distribution of activities in the U.S.,

w xas shown by Ciccone and Hall 8 , and may be interpreted as another form
´ w xof urbanization economies, as in O hUallachain and Satterthwaite 28 .´

First, the level and quality of information exchanges in spillovers are
sufficiently important only when the number of firms, and thus the
potential complementarities, is high enough.

Second, the size of local markets greatly affects the firms’ locational
choices if transportation costs are non-zero. The locations of input and
output markets for each sector are rarely available in datasets. However,
sectoral effects being controlled by the specialization and diversity vari-
ables, the size of local markets is conditioned by the global size of the local
economy and is measured here by total employment density. Moreover,

2 w x w x w xSee Abdel-Rahman 11 , Fujita 15 , and Rivera-Batiz 31 .
3 w x w x w xSee Krugman 26 , Krugman and Venables 27 , and Puga 29 .



PIERRE-PHILIPPE COMBES334

this variable is relevant for some non-specialized markets, such as land:
high density implies high land rent, which constitutes a dispersion force.

ŽSome local pure externalities, positive such as the presence of local public
. Ž .goods or negative such as transportation congestion or pollution , also

depend on the total size of local economy.

Local Competition

The positive effects of the size of local markets depend on the degree of
competition in these markets. Due to strategic interactions, firms have
incentives to locate at the periphery where competition is lowered, even
though a more central location would allow them to attract more con-

Žsumers. Different frameworks product differentiation, uncertainty on the
.quality of goods allow firms to relax price competition, thus leading them

Ž w x.to choose more central locations see Fujita and Thisse 17 .
The impact of competition on information spillovers is ambiguous, a fact

w xwhich is not related to the spatial dimension. Indeed, Sutton 33 shows
that empirical studies do not succeed in establishing that competition has a
positive impact on innovations. Schumpeterian models underline the
trade-off: high competition gives firms incentives to make important R & D
investment, but, if the succession of innovations is too fast, returns from
R & D are low, which reduces the amount of R & D and has in turn a
negative impact on innovations. Since competition generates opposite
effects on the level of local R & D and innovations, its effect is also
indeterminate on local technological spillovers.

A¨erage Plant Size

If scale economies are internal to plants, for instance, in the monopolis-
tic competition models, large plants have lower average costs and benefit
more from locating close to large markets. If scale economies are external
to plants, in the endogenous growth model spirit, only the city size
determines the degree of scale economies, large plants being penalized if
internal returns are decreasing. For instance, at the country level, Ca-

w xballero and Lyons 7 , by comparing firms’ and aggregate production
functions, find very little evidence of internal economies of scale, whereas
external ones exist for the four countries they study.

Concerning information spillovers, arguments in both directions can be
presented. The size of the R & D department clearly increases with the
size of plants. However, first, some empirical studies show that the effi-
ciency of R & D decreases with the size. Second, small plants, which may
not have an R & D department, are the most interested in technological
spillovers and can even base their development on them, for instance, by
encouraging the turnover of skilled labor at other firms.
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As we have shown, all considered elements of the local economic
structure may affect information spillovers and market-based forces, possi-
bly in opposite directions. For a given family of externalities, their effects

Ždepend on the characteristics of production e.g., the levels of transporta-
.tion costs and scale economies , the degree of product differentiation, and

the presence or absence of uncertainty. Depending on the sector, empiri-
cal studies such as this one show what the dominant effects are.

3. DATA AND ESTIMATION METHODOLOGY

In France, as is more generally the case in Europe, local data are scarce.
Our study is based on 341 geographic units defined by the French National

Ž .Institute of Statistics and Economic Studies INSEE and called zones
Ž .d’emploi ZEs, ‘‘employment areas’’ . These ZEs entirely and continuously

cover the French territory, and thus include both urban and rural places.
2 ŽTheir average area is 1570 km , which is fairly small equivalent to a

. Ž 2 .40 = 40 kms square but the standard-deviation is high 987 km . A ZE’s
definition is based on the observation of workers’ daily migrations. This
makes them economically more homogenous than administrative units,
and it lowers some border effects.

ŽWe use a dataset on plants Enquete Structure des Emplois, collected byˆ
.INSEE , which includes all plants located in France that have more than

20 workers. It gives each plant’s employment level between 1984 and 1993,
the ZE where the plant is located, and its four-digit sector. We use

Ž .INSEE’s sectoral nomenclature NAP 100 that aggregates sectors into 52
industrial sectors and 42 service sectors.

Some of the effects described above have a direct influence on output,
but others only affect productivity. Local employment should vary in the
same direction, but, if better productivity in a given place does not induce
market-share gains, or if the substitutability between labor and capital is
high, employment may decrease in a few specific cases. As in previous
comparable studies, we hope this does not too much perturb the interpre-
tations, since data on local output levels and capital stocks do not exist.

First, regressions are performed by pooling different sectors, as in
w xGlaeser et al. 19 . They are computed on all industrial sectors, on the one

hand, and on all services sectors, on the other hand, and are called ‘‘global
´ w xregressions.’’ Second, as in O hUallachain and Satterthwaite 28 and´

w xHenderson et al. 22 , regressions are computed on each sector separately.
In order to avoid introducing a selectivity bias, all geographic units are

w xkept, contrary to Glaeser et al. 19 . Moreover, each variable is normalized
by the value it takes at the national level for the considered sector: this
allows comparisons between sectors. For the same reason, Ellison and

w xGlaeser 12 correct the spatial concentration index by the sectoral produc-
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w xtive concentration. Surprisingly, Glaeser et al. 19 only normalize their
specialization and competition variables, but not others.

The dependent variable is the difference between the employment
growth of sector s in ZE z between 1984 and 1993 and the national
employment growth of this sector in France during the same period,

emp empz , s , 1993 s , 1993
y s log y log ,z , s ž / ž /emp empz , s , 1984 s , 1984

Ž .where emp and emp t s 1984, 1993 are employment levels in sectorz, s, t s, t
s at date t in ZE z and France, respectively. We do not want to explain
why the growth of a sector in a given place is x%, but why it is y% higher
Ž .or lower in this place compared to the national level. In regressions on
each sector, this normalization only changes the intercept, but this makes
important differences in global regressions. It is worth noting that this
variable can be interpreted in terms of employment density growth and

Žthat all other variables are implicitly normalized by land area which
.cancels in the ratio form , except the one controlling for the size of the

local economy. It is consequently controlled for differences in the ZEs’
areas.

All explanatory variables are considered at the initial date, 1984. This is
consistent with the observed lag between the emergence of agglomeration
forces and their real impact on firms’ relocation and on regional growth.

w xAdding 1993 variables to the specification, as in Henderson et al. 22 ,
makes it more difficult to interpret. All variables are taken in logarithms:
the estimated parameters are their elasticities with respect to each vari-
able, which makes them easily comparable.

The specialization index we consider is the ratio of the employment
share of sector s in ZE z divided by this ratio at the national level,

emp rempz , s z
spe s ,z , s emp remps

where emp and emp are the total employment and emp and emp arez z, s s
the sectoral employment in ZE z and France, respectively.

w xConcerning diversity, we use, as in Henderson et al. 22 , the inverse of
an Herfindahl index of sectoral concentration based on the share of all
sectors, except the one considered.4 As previously, this variable is normal-

4 w xSee Encaoua and Jacquemin 13 for a discussion on concentration indexes. Ellison and
w xGlaeser 12 also use Herfindahl indexes to study spatial concentration.
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ized by the same variable computed at the French level,

S
2

X1 emp r emp y empŽ .Ž .Ý z , s z z , s
Xs s1Xs /s

div s ,z , s S
2

X1 emp remp y empŽ .Ý s s
Xs s1Xs /s

where S is the total number of sectors. The numerator is maximum when
all sectors except the one considered have the same size in the ZE. This
indicator reflects the sectoral diversity faced by sector s in
this zone and is therefore not necessarily negatively linked with the own
local specialization of sector s. Note that these notions of specialization
and diversity are conditional on the aggregation level implicit in the
sectoral nomenclature.

w xWe now tackle the problem of competition indicators. Glaeser el al. 19
consider that the number of firms per worker is a good proxy for competi-

´ w xtion. However, as in O hUallachain and Satterthwaite 28 , we interpret´
the inverse of this variable as the average size of plants located in ZE z, in
order to test for internal economies of scale. It is normalized by the
average size of plants in the sector in France,

emp rnbrz , s z , s
size s ,z , s emp rnbrs s

where nbr and nbr are the number of plants belonging to sector s inz, s s

ZE z and France, respectively.
Competition is captured by the inverse of a local Herfindahl index of

productive concentration. It is computed on the employment shares of the
plants in the given sector belonging to the same ZE. It is also divided by
the same indicator computed at the national level,

21 emp rempŽ .Ý z , s , i z , s
igz

comp s ,z , s 21 emp rempŽ .Ý s , i s
i

where emp and emp are the employment of plant i belonging toz, s, i s, i

sector s and located in ZE z and France, respectively.
`w x w xGlaeser et al. 19 , O hUallachain and Satterthwaite 28 , and Hender-´

w xson, et al. 22 include in the explanatory variables the level of the local
w xsectoral employment. However, Combes 10 shows that this strongly
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changes the interpretation of the specialization variable and leads to an
overestimation of localization economies. Actually, the impact of the share
of the sectoral employment in total employment, holding the level of the
sectoral employment constant, is simply the inverse of the effect of the
total employment. Thus, it cannot be interpreted as intrasectoral local
externalities. The correct interpretation is obtained if the level of the
sectoral employment is replaced by the level of the total employment in
control variables. In this case, the specialization variable really captures
the impact of the relative size of the sector in local employment. More-
over, the total employment variable, which reflects the size of the local
economy, is easily interpreted, as described above. In order to simultane-
ously control for the differences in ZEs’ areas, it is here more relevant to
consider the total employment density of the ZE,

empz
den s ,z area z

where area is the area of ZE z.z
Because plants that are smaller than 20 workers are not in the dataset,

sectoral employment in ZEs where there are only small plants is not
observed. Because of this truncation, OLS estimates are biased. Moreover,
the selection rule depends on an unknown random variable: a generalized
Tobit methodology must thus be used. The methodology proposed by

w xHeckman 20 first estimates a Probit model of a dummy variable which
takes a value of 1 if sectoral employment is observed, 0 if not, as a function
of the variables available for all locations. These variables are here an

Žintercept, geographical dummies Paris, Mediterrannee, Ile de France,´ ´
.Nord, and Est , and total employment density. This regression leads to an

estimation of the Mills ratio, which is simply introduced as an extra
explanatory variable in the initial model. OLS estimation now gives consis-
tent but inefficient estimates. Therefore, we use the maximum likelihood
estimate, which is efficient, of this generalized Tobit model. The likelihood

w x 5maximization algorithm is initialized by the Heckman 20 estimate. Note
w xthat Henderson et al. 22 also use a Tobit method because U.S. data are

Ž .censored, at a much higher level 250 employees per sector and city .

4. RESULTS

As a background for the results, observe that whereas employment
Žstrongly decreases between 1984 and 1993 in industry y15.4% on average

. Ž .over the ZEs , it increases in services q10.1% during the same period.
Moreover, the spatial disparity of growth rates is high, with a standard

5 More details are available on request.
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error of 19.2% in industry and of 34.5% in services. In industry and
services, respectively, the 10% deciles are y34.4% and y15.2% and the
90% deciles, 6.6% and 37.7%. Hence, local factors have a critical effect on
growth in France.

Correlations between the explanatory variables are smaller than 0.2.
Average size of plants and competition are not significantly correlated,
which confirms that the first variable cannot be used as an inverse
competition proxy. Specialization and diversity are only very slightly nega-
tively correlated. Density is positively correlated with competition and
diversity.

Ž .Exhaustive results are given in Table 1 global regressions , Table 2
Ž . Ž .industry , and Table 3 services . Unless mentioned, we only focus on
estimates that are significant at least at the 10% level. On the contrary, in
Figs. 1 to 5, the elasticities are plotted, in white for industry and in black
for services, according to whether they are significant or not, after having
ranked the sectors from the lowest to the highest estimate.6

Density

Concerning global regressions, the elasticity is negative for industry and
non-significant for services. No industrial sector presents a positive elastic-
ity whereas it is negative for 15 of them, 11 elasticities being between y0.1
and y0.3. On the contrary, only 2 service sectors have a negative elasticity,
and for 5 others, it is higher than 0.1. Many others are positive but
non-significant. Figure 1 confirms the global opposition between the
industry and service sectors, but also shows that elasticities can in some
cases be positive for industry and negative for services, although non-sig-
nificantly.

As mentioned above, because density favors information spillovers, the
induced productivity gains can negatively affect employment. However, we
think that the negative elasticities of density are obtained because conges-

Ž .tion effects high land-rent or congestion of local infrastructures create
negative externalities on employment growth in dense places. The positive
effects of having an important local economy, due to either information
spillovers or input and output markets size, are dominated in industry as in
a few services sectors. This occurs in many traditional industrial sectors
such as primary processing of steel, smelting works, metalworking, manu-
facture of machine tools, production of industrial equipment, or the
automobile industry. A complementary effect works through some inputs
that are fairly expensive to transport and are produced in non-dense and
non-congested places: firms such as wood working and the furniture
industry have an advantage in locating close to them. A similar explanation

6 We only keep sectors which are observed in more than 25 ZEs.
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TABLE 1
Global Regressions

Industry Services

Number of observations 17,732 14,322
Non-zero observations 6664 5842

Probit ¨ariables
Intercept 0.444 0.724

Ž . Ž .0.027 0.033
Dummy Paris y1.579 y0.471

Ž . Ž .0.184 0.427
Dummy Ile-de-France y0.351 y0.350

Ž . Ž .0.038 0.054
Dummy Mediterrannee y0.276 0.146´ ´

Ž . Ž .0.030 0.040
Dummy Nord and Est y0.115 y0.249

Ž . Ž .0.024 0.033
Density 0.302 0.387

Ž . Ž .0.009 0.012
Tobit ¨ariables

Intercept 0.185 y0.018
Ž . Ž .0.048 0.054

Density y0.161 y0.040
Ž . Ž .0.010 0.019

Specialization y0.088 y0.211
Ž . Ž .0.012 0.013

Diversity y0.051 0.058
Ž . Ž .0.015 0.017

Competition y0.030 y0.011
Ž . Ž .0.011 0.009

Size y0.154 y0.110
Ž . Ž .0.017 0.022

Likelihood y17,502.72 y14,576.87

Note. Logarithm is taken for all variables.
Standard-errors in brakets.
All variables significant at the 5% level, for Student or Wald

tests, except for services, the dummy Paris, density, and compe-
tition.

Likelihood for the model with only the intercept: y18637.68
for industry, y15736.09 for services
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can be given for the working of grain and the manufacture of miscella-
neous food products, although the transportation costs of inputs seem to
be lower in these cases.

On the contrary, the positive effects of the size of the local economy
significantly dominate in five services sectors: they are either non-tradable
or susceptible to present fairly high transportation costs, such as the food
and the industrial wholesale trades, hotel and restaurant services, road
transport, and consulting. In high density places, the size of the markets
where these goods are sold is larger. The need for direct contact in
transactions may also be high in these services, as well as search and
matching effects under imperfect information. These last results are con-

´ w xsistent with those obtained by O hUallachain and Satterthwaite 28 .´

Specialization

In most cases, no localization economies are found. In fact, a negative
effect of specialization is often observed. In the global regressions, special-
ization negatively affects growth, slightly for industry and more for ser-
vices. This is confirmed by the regressions on each sector: for 10 industrial
sectors, the elasticities are lower than y0.1, whereas they are lower than
y0.5 for 4 sectors of services and between y0.5 and y0.1 for 14 others.
The minimum estimate for industry is reached by distribution of water and
urban heating, which is comparable to a service activity. Figure 2 confirms
that a wide majority of elasticities are negative, although not always
significantly.

Explanations of the negative effect of specialization can hardly be found
in the agglomeration forces presented above. However, the study of
sectoral cycles at the national level may give some answers. Two groups of
sectors emerge. In the first one, sectoral employment expands at the

Žnational level. This concerns the services of retail trade food and special-
.ized non-food , consulting, the services auxiliary to finance and insurance,

and, lastly, education and social work market services. Three industrial
sectors are also in this situation but they are related to growing services:
the distribution of water and urban heating, the bakery industry, and the
pharmaceutical industry. The negative specialization effect can be inter-
preted in terms of a product’s life-cycle: products, and here more particu-
larly services, first develop in a few places and then diffuse across space,
which would correspond to the observed period.

On the contrary, in the second group of sectors, both more numerous
and more traditional, sectoral employment decreases at the national level.
An interpretation may be that high specialization implies lower flexibility
and worse adaptability of products, technologies, and infrastructures when
the sector declines, whereas low specialized ZEs are more able to recon-
vert their activities. In this group, many traditional industrial sectors can
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FIG. 1. Density elasticities.

FIG. 2. Specialization elasticities.

FIG. 3. Diversity elasticities.

FIG. 4. Competition elasticities.
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FIG. 5. Size elasticities.

be found, such as metalworking, the manufacture of agricultural machin-
ery, the production of industrial equipment or the industries linked to

Ž .wood the wood, furniture, and paper and pulp industries , as well as some
Ž .services, such as wholesale trade non-food and inter-industrial , special-

ized food retail trade, the repair and trade of motor vehicles, financial
services, and pension funding and social security services.

Thirteen sectors experience a positive effect of specialization, but no
service sector has a significant positive elasticity for specialization, and the
contrary is only observed in three industrial sectors. These economies of

Žlocalization can be the result either of market-based effects for instance,
.due to the sharing of specialized inputs or information spillovers. Both of

these interpretations seem to be particularly relevant for the glass indus-
try, the manufacture of office machinery and computers, and, although the
effect is strong but non-significant, aeronautics. The case of miscellaneous
industry is harder to interpret, because it covers many different activities.

These results globally confirm for French industry and services the
w xabsence of intra-sectoral local externalities stated by Glaeser et al. 19 for

the U.S. industry. On the contrary, all industrial sectors studied by Hen-
w xderson et al. 22 , traditional as well as high-tech, present this type of

externality, whereas it is the case only for a few of ours. However, these
authors simultaneously control for the sectoral employment level, which
increases the probability of obtaining a positive elasticity for specialization,

w xas shown by Combes 10 and recalled above. Lastly, the decrease in
France of the spatial concentration may lead to the following conjecture:
localization economies could be linked to the business cycle and would
work asymmetrically, positive in growing periods but negative in reces-
sions. A longer period of observation would be necessary to precisely test
this conjecture.
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Dï ersity

Urbanization economies are observed in global regressions for services
whereas industry experiences a negative effect of diversity. Figure 3
confirms this contrast between the industrial and service sectors. More-
over, the diversity impact is lower, in absolute value and on average, than
the specialization effect.

ŽDiversity elasticity is higher than 0.3 for two service sectors plus three
.others but non-significantly and is between 0.1 and 0.3 for five others.

This validates the intuitions of the monopolistic competition models with
differentiated inputs and outputs. Indeed, in services, inputs are fairly
diversified and outputs are not specific to given sectors or given types of
consumers. Firms consequently benefit from facing a great variety of
sectors located in the same place, because of both supply and demand
linkages. This is confirmed by the frequent simultaneous positive effects of
diversity and density. Such an interpretation may apply to five sectors of
trade, although the effect is not always significant, and also to finance,
insurance, and pension funding and social security services.7 The distribu-
tion of water and urban heating, already compared above to a service, and
construction are the only industrial sectors that present a significant
positive elasticity. Urbanization economies due to knowledge spillovers
between different sectors may also explain the positive, and fairly high
although non-significant, effect of diversity for the manufacture of office
machinery and computers, the manufacture of electrical equipment and
the manufacture of electronic equipment, and for aeronautics.

No service sector has a significant negative elasticity for diversity,
whereas it is lower than y0.1 for five industrial sectors. They also present
a negative elasticity for density and are often linked to agriculture, for
instance, the working of grain and wood, the manufacture of miscellaneous
food products and agricultural machinery, and the rubber industry. More-
over, many traditional industries experience a negative but non-significant
effect. In these cases, inputs are simultaneously highly specialized and
costly to transport: they consequently do not benefit from diversity.

Thus, some evidence of urbanization externalities is found for services,
and there is a presumption that they exist for a few high-tech industrial
sectors. While these externalities emerge on average for all industries in

w x w xGlaeser et al. 19 , our results are consistent with Henderson et al. 22 ,
who find urbanization economies for new industries but not for mature
ones.

7 As well as services auxiliary to finance and insurance, and to property developers,
although the effect is strong but not significant.
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Competition

Global regressions show that local competition has a negative effect on
growth in industry and is not significant in services. The elasticity is lower
than y0.3 for 10 industrial and 4 services sectors and between y0.3 and
y0.1 for 9 industrial and 4 services sectors. This reflects the dispersive
effect of price competition on outputs, provided that markets are suffi-
ciently local and segmented, which is often the case in services. Good
examples can be found in different wholesale and retail trades, the
middleman’s business, the renting of personal goods, and insurance. More-
over, this effect can be reinforced if some congestion on inputs also
emerges. Higher competition between firms means higher land-rent or
wages of skilled labor, which is not very mobile in France. In particular, if
the sector declines, as in many traditional industrial sectors, this decreases
the local firms’ survival rate. The production of construction and ceramic
materials, the manufacture of machine tools, civil-engineering equipment,
and wearing apparel and dressing, the automobile industry, the milk
products industry, and the working of plastic simultaneously experience a
negative competitive effect and a decrease in national employment higher
than 20%.

Competition has a positive effect in only five service sectors, which is
never observed for industry. A first explanation may be the positive impact
of competition on information spillovers. Uncertainty about the quality of
goods may also generate high demand in highly competitive places due to
improved matching: this certainly plays an important role in the holdings,
health, social work, and education market services.8

Size

The plants’ average size has a negative impact on growth in global
regressions for both industry and services. Nine industrial and 12 services
sectors present an elasticity lower than y0.3, and for 8 industrial and 1
services sectors, it is between y0.1 and y0.3. No industrial sector presents
a positive elasticity, whereas this happens in 5 services sectors. Figure 5
shows that elasticities are lower in absolute value in industrial sectors than
in services, these ones presenting either high or low elasticities.

The fact that size positively affects growth in very few sectors cannot be
strictly interpreted as an absence of internal economies of scale since
production functions are not really estimated. However, one could think
that larger plants would grow faster in more sectors, in particular, in
traditional industries. Sectors such as gas and oil production, the metal-
lurgy of iron and steel, the basic chemical industry, the production of

8 And in consulting and auxiliary transport and travel agency services: the effect is greater
than 0.1, although not significant.
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industrial equipment, or the manufacture of household equipment do not
present a negative impact of size either. Internal economies of scale may
not only explain the lower employment decrease of large plants in declin-
ing sectors, such as rail transport or repair and trade of motor vehicles, but
also their faster growth in expanding sectors, such as miscellaneous ser-
vices, specialized non-food retail trade, and holdings.9

The negative elasticities of size may simply reflect a firm’s life-cycle
effect: new firms are in general of small size and are able to grow faster,
whereas, once they have reached their optimal size, their employment
stops expanding. This is intuitive in services, such as hotel and restaurant
services, road transport, supporting transport services and warehouses, and
the research market services, which experience the lowest effects and
which are simultaneously growing and diffusing across space. Another
conclusion would be that information spillovers are more important for
small firms: in industry, high-tech sectors such as the manufacture of office
machinery, computers, electrical equipment, electronic equipment, and
precision equipment are among the ones which experience the strongest
effect. Moreover, adaptability and flexibility can be higher in small firms.
This benefits the sectors in which technologies change very quickly and it
saves employment in declining sectors, such as most industrial ones.

w xGlaeser et al. 19 interpret the negative elasticity of size as a positive
effect of competition. However, the previous results show that competition
has mostly a negative effect on employment. Recall also that no correla-
tion exists between size and competition in the dataset. These results are

w xglobally consistent with those of Glaeser et al. 19 and Caballero and
w xLyons 7 , but the interpretations, in the first case, and methodology, in the

´ w xsecond one, completely differ. O hUallachain and Satterthwaite 28 obtain´
a positive effect of plants’ size in a greater number of sectors.

Short-Run Effects

Another interesting question is related to the delay with which the
w xeconomic structure affects growth. Using panel data, Henderson 21

shows that the strongest effect of localization externalities arises after
three or four years, whereas urbanization externalities show a lag of up to
eight years. Since the number of years of our panel is too small, we cannot
perform such a study. However, we now regress the annual growth rate
Ž . Ž .between years t and t q 1 on the current economic structure at date t .
We pool all years between 1984 and 1992, and perform global regressions
for industry and services, respectively. This reflects possible short-run

9 To which could be added education services and social work services, although the effect
is not significant.
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effects, the previous regressions being interpreted as middle-run ones. The
results are presented in Table 4.

It turns out that these effects are significantly smaller than the middle-
run ones. Both for industry and services, no estimate which is significant in
the short- and middle-run has a different sign in both cases. In this
situation, the middle-run effect is roughly the sum of the short-run ones,
and the economic structure influences growth in the same direction,
whatever the horizon. Concerning services, the diversity effect, which is
positive but small in the middle-run, is non-significant in the short-run. On
the contrary, density and competition, which were non-significant in the
middle-run in global regressions, now affect growth positively, as they do
for some sectors in the middle-run. This confirms that these variables
influence growth in a different way depending on the sector.

5. CONCLUSIONS

This study shows that the local economic structure significantly affects
local employment growth. The separate regressions show that there are
sharp differences between industrial and service sectors. Our interpreta-
tions include not only arguments based on information spillovers and
market-based effects, but also the national evolution of the sector.

Industrial and services sectors react to density and diversity in an
opposite way. In most cases, these factors favor local services employment
growth, probably due to market-based effects arising from the local pres-
ence of large and diversified input and output markets and to possible
inter-sectoral information spillovers. Thus, urbanization economies emerge
in many services sectors. Density and diversity mainly slow down employ-
ment growth in industry, probably due to congestion effects increasing the
costs of local inputs, such as land and local transportation.

In industry as in services, very few localization economies are found.
This may be explained by the presence of an asymmetric effect, which
remains to be tested: specialization would enhance local growth during
expansion periods, but it would also favor employment decline during
recessions, inducing adaptability problems. Concerning competition, the
direct dispersive price effect dominates, in almost all sectors, except in a
few services, possibly reflecting in this case positive agglomeration effects
due to imperfect information. Lastly, this study shows that local externali-
ties are generally external to plants.

For some sectors, our results differ from those observed in the U.S. It
should, however, be recalled that our methodology concerning localization
economies is more restrictive. Agglomeration mechanisms may differently
work in the U.S. and France, which can be explained by differences in
factor mobility. The period of study and the global evolution of the sector
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TABLE 4
Annual Global Regressions

Industry Services

Number of observation 92,284 81,938
Non-zero observations 66,646 58,219

Probit ¨ariables
Intercept 1.152 1.220

Ž . Ž .0.012 0.014
Dummy Paris y0.928 0.127

Ž . Ž .0.079 0.250
Dummy Ile-de-France y0.365 y0.350

Ž . Ž .0.019 0.020
Dummy Mediterrannee y0.254 y0.105´ ´

Ž . Ž .0.015 0.015
Dummy Nord and Est y0.139 y0.154

Ž . Ž .0.012 0.013
Density 0.223 0.276

Ž . Ž .0.004 0.005
Tobit ¨ariables

Intercept y0.134 0.030
Ž . Ž .0.008 0.009

Density y0.021 0.014
Ž . Ž .0.002 0.002

Specialization y0.033 y0.062
Ž . Ž .0.002 0.003

Diversity y0.026 y0.002
Ž . Ž .0.001 0.001

Competition y0.031 0.018
Ž . Ž .0.002 0.002

Size y0.013 y0.033
Ž . Ž .0.003 0.005

Likelihood y75,012.04 y80,934.45

Note. Logarithm is taken for all variables.
Standard-errors in brakets.
All variables significant at the 5% level, for Student or Wald

tests, except for services, the dummies Paris and Mediterranee,´ ´
and density.

Likelihood for the model with only the intercept: y77,905.28
for industry, y83,759.28 for services.
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also influence the results: the effects are possibly asymmetric, or local
externalities may just less influence local growth during some periods, as

w xBostic et al. 6 shows for the late 19th century in the U.S.
Although it would be important to deduce from our study some advice

in terms of economic policy, our conclusions show the complexity of the
problem: a local economic structure that is profitable in the short-run or
for some sectors is not necessarily good in the middle- or long-run or for
other sectors. For instance, many industrial sectors are in the paradoxical
situation where neither specialization nor diversity enhances growth.
Moreover, the magnitude of elasticities also greatly differs between sec-
tors: no variable which policymakers might control exercises a systemati-
cally strong effect. Some aspects of the evolution of the geographical
employment distribution can, however, be derived from our results. For
instance, during this period and on average, industrial sectors work in
favor of geographical convergence of the ZEs’ total employment density,

Ž .by growing more or declining less in non-dense places, whereas services
expand more in dense and diversified ZEs. The negative effect of special-
ization on growth, both in industry and services, induces a convergence of
the ZEs’ employment sectoral composition.

This type of study could be improved by using longer data series and
w xpanel methodology, as in Henderson 21 , and by considering some spatial

autocorrelation of the effects. Moreover, a structural econometrics method
based on recent economic geography or endogenous growth models would
clarify what is really tested. It would, for instance, help to distinguish
between productivity and output effects and between market-based effects
and information spillovers.
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Ž .127]138 1998 .

31. F. Rivera-Batiz, Increasing returns, monopolistic competition, and agglomeration
economies in consumption and production, Regional Science and Urban Economics,

Ž .18, 125]153 1988 .
32. N. Schulz and K. Stahl, Do consumers search for the highest price? Equilibrium and

monopolistic optimum in a differentiated products markets, Rand Journal of Eco-
Ž .nomics, 27, 542]562 1996 .

33. J. Sutton, Technology and market structure, European Economic Re¨iew, 40, 511]530
Ž .1996 .


	1. INTRODUCTION
	2. ECONOMIC STRUCTURE AND AGGLOMERATION FORCES
	3. DATA AND ESTIMATION METHODOLOGY
	4. RESULTS
	TABLE 1
	TABLE 2
	TABLE 3
	FIG. 1.
	FIG. 2.
	FIG. 3.
	FIG. 4.
	FIG. 5.

	5. CONCLUSIONS
	TABLE 4

	REFERENCES

