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Abstract

The purpose of this paper is to analyze the trajectory of employment
in major French agglomerations over the last twenty years. Although
the fluctuations of agglomerations in terms of employment are not ho-
mogenous among them, we show that they rely on aggregate national
movements for the major part. We conduct a dynamic analysis based on
the model developed by Blanchard and Katz in 1992 in order to identify
the adjustment mechanisms after a shock on employment, first, and after
a shock on the qualification rate, second. Contrary to their results, we
find that migration accounts for little of these adjustments. Rather, a
shock will mainly translate into unemployment. Finally, we investigate
the impact of the qualification of the labor force and of transport infras-
tructures on employment growth. It appears that more skilled workers
and, to a smaller extent, more metropolitan public transport infrastrcu-
tures, strengthen employment.

∗I thank Etienne Wasmer and Philippe Aghion for their ideas, their time and their help,
as well as José de Sousa for his comments and Dramane Coulibaly for checking my results.
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1 Introduction

One massive on-going French public policy consists in elaborating an area called
“Grand Paris”. This policy aims at creating places where all conditions are
met to spur innovation, growth and employment. This area will be made of
several clusters. (eg : research and innovation, medical technologies, media and
broadcasting technologies).

The notion of cluster highlighted by Porter (1998) shows that areas where
there are universities providing talented and high qualified workers, research
centers and companies all well inter-connected thanks to transport infrastruc-
tures favor innovation and growth. The most famous places of that type are in
the United States : the Silicon Valley near San Francisco in California and Road
128 near Boston and Columbia in Massachusetts. The “Grand Paris” tries to
reproduce it in France, and so do the 71 “pôles de compétitivité”1 put in place
in France since 2005. Though very popular among policy-makers, the notion
of clusters is disputed (Martin and Sunley, 2003) and, with regard to the funds
dedicated to those projects (twice 1.5 billion euros for the “pôles de compéti-
tivité” between 2005 and 2011, to which we can add part of the 35 billion euros
of the “grand emprûnt” launched in 2009, and 32.5 billion euros for the trans-
port infrastructures within “le grand Paris”), it is relevant conduct a scientific
study of the potential impact of those policies. This paper focuses on a panel
of 28 major French agglomerations counting for at least 33% of the population
of their “départment”. There is also at least one “pôle de compétitivité” in
22 of them. The paper has two main axes. First it analyses the dynamics of
employment in 28 major French agglomerations which are meant to drive the
local economy. Thus it delivers static facts about the trajectory of employment
and other employment-related data in these metropolitan areas followed by a
dynamic analysis based on Blanchard and Katz’s (1992) work. Second, it eval-
uates the impact of both the rate of qualification among workers and transport
infrastructures on employment growth in order to provide policy recommenda-
tions.

The remainder of the article is organized as follows. Section 2 makes a review
of the literature existing about the topics of our interest, section 3 presents the
data used in the analysis and section 4 provides a description of the 28 agglomer-
ations in terms of employment and associated variables. Section 5 characterizes
employment and unemployment then section 6 turns to the presentation of the

1The finance law for 2005 defines them as: “The grouping on one territory of companies,
universities and public or private research centers whose goal is to work with synergies in
order to carry out economic development project for innovation”.
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model and the dynamic analysis. Finally, section 7 investigates the impact of
qualification and transport infrastructures on employment and section 8 con-
cludes.

2 Literature review

Major French agglomerations have undergone different economic and employ-
ment prosperity during the past decades. However, overall, they attracted em-
ployment creations thanks to economies of agglomeration. Urban and geograph-
ical economics studied these phenomena both theoretically and empirically. We
participate to this debate as well as to the one about endogenous sources of
growth, namely the impact of the level of education and the supply of sufficient
transport infrastructures on metropolitan employment.

As such, we follow the work of previous authors. Gilles Duranton (2007) de-
veloped a model reproducing three motive forces observed empirically in French
and US cities. Namely, the reallocation of companies from a city to others is
“the fast”, driving a change of the rank of cities in the Zipf’s curve, which he
calls “the slow”, while this distribution remains skewed to the right, “the still”.
More precisely, he points out that a typical city experiences employment gains
in some sectors and losses in others. Gains and losses partially offset each other
so net employment changes are low relatively to gross changes. This is why
cities move slowly in the size distribution ladder. Changes in the population
size of cities and in industry mobility are linked to the behavior of employment
within cities, which is the core of this research. Carlino, DeFina and Sill (2001)
compared the relative importance of national disturbances versus local industry
shocks in explaining metropolitan US employment fluctuations. Looking at five
MSA (Metropolitan Statistical Areas), they find that the forecast-error vari-
ance in industry employment growth is accounted for by 87 to 94% by industry
shocks, considerably more than what common national shocks (such as produc-
tivity or monetary policy) explain. An extreme example would be the decline
of the steel industry in Detroit and the Internet-related industries in Pittsburg.
However, the authors add that the more aggregated the MSA the more exposed
to national fluctuations. This finding needs to be put in regard with previ-
ous work. Indeed, in the one hand, it corroborates the findings from Coulson
(1999) to whom two thirds of local employment is accounted for by idiosyncratic
shocks but in the other hand, Horvath and Verbrugge (1996) find far different
results since their results show that sectoral shocks account for 40 to 60% of the
24-month-ahead forecast error variance of monthly industrial production. Blan-
chard and Katz (1992) studied how much the fluctuations in employment in US
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states are driven by national movements. They find that year-to-year changes
are mainly driven by aggregate movements. This paper will investigates those
issues for French agglomerations. Besides the relative importance of national
or local shocks in explaining local employment movements, how agglomerations
respond to shocks is also of importance. Blanchard and Katz (1992) showed
that in- and out-migration is the main channel of adjustment to local shocks in
US states.

Workers qualification is a key element for the evolution of the labor market
since modern economies turned to be dominated by industries and jobs requir-
ing a higher level of qualification than decades ago. Audretsch and Feldman
(1996) proved that companies having the greatest propensity to innovate are
those located where the spillovers of research are the highest. The authors say
that those places are densely gifted of qualified workers, and also of universities,
companies and research centers. More generally, Sevestre (1990) conducted an
econometric study which showed that, for a given firm, the higher the quali-
fications of the employees, the higher the productivity of the firm, this effect
being bigger when the structure is more capitalistic. Choffel, Cunéo and Kra-
marz (1988) indeed proved that an engineer is five times more productive than
an unqualified worker. They show that economic growth rely for a great part
on the firm competitiveness and then on the level of qualifications. Azariadis
and Drazen (1990) also revealed that a high level of human investment relative
to per capita income leading to an “over qualification” of labor is a necessary,
but nor sufficient, condition for a quick growth. Economies with an ”overquali-
fied" labor force should grow faster than economies with relatively less qualified
workers, all other things being equal. This dissertation investigates how the rate
of qualified workers in the labor force can spur employment growth and affect
unemployment at the city level.

The role of transportation means in the efficiency of job search and in the
fight against spatial mismatch has been highlighted in the literature. Following
Pugh’s work, Zenou and Wasmer (2002) depicted the negative effect of spatial
segregation on the efficiency of job search and claim for an improvement of pub-
lic transportation policies. Gobillon and Selod (2009) look at unemployment
and find that 70% of disparities in terms of return to work after a period of
unemployment is explained by spatial segregation, whereas the other 30% are
due to individuals criteria. The lake of enough transportation infrastructures
can also lead to congestion costs, as pointed by Prud’homme (2005) for the Lon-
donian case. He identifies the increase of the supply of public transportation as
a way to reduce those costs. Zenou (2010) developed a rural-urban model com-
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bining a search-matching labor market and a land/housing market. He studies
the effects caused by three different policies on urban employment and job cre-
ation. Out of improving the public transport system, imposing an entry-cost
policy that encourages investment in cities or creating a restricting-migration
policy that imposes some costs on migrants, he finds that the improvement
of the public transport system is the most efficient one. This is because of
the effects induced in the two markets (labor and housing) trigger amplified
effects. Public transportation infrastructures decrease renting prices and en-
courage in-migration while decreasing wages –because commuting costs went
down- then enhancing job creation. Finally, he presses policy-makers to im-
prove the supply of public transportation infrastructures to spur employment.
Our research will investigate empirically the link between those two variables.
Venables (2004) builds a model to evaluate the implications of improvements
in public transportation. His findings suggest that these improvements induce
significant gains: additional urban workers fosters productivity (the model pos-
tulates a strong positive relationship between employment and productivity) as
the consequence of agglomeration benefits.

3 Presentation of the data

3.1 Agglomerations, “départements” and population

France is administratively divided into 101 “départements”, hereafter “depart-
ments”. For our study’s sake, we excluded overseas departments (5) and Corse
(2). Therefore the panel counts 94 departments. Data at the agglomeration level
is either not existing or not available for all the variables of interest of this study.
The statistical term for agglomeration is urban unit; we will use “agglomeration”
in this paper. Therefore, we consider that the behavior of an agglomeration fol-
lows the behavior of his department when the population of the main urban
unit of the department represents at least 33% of the whole population. Taking
values of the population in 2007 from Insee, this situation concerns 28 urban
units (1/3 of all departments). Since they have a “major agglomeration”, we
call them “major urban departments” as opposed to other rural of less densely
urbanized departments. One agglomeration can count 7 cities such as Reims or
412 cities such as Paris and be inhabited by 175 000 people such as Chambéry
or 10.303 million people such as Paris, which gives a ratio of 59 between agglom-
erations (figures of 2007). However, the Paris-city, which is a department on its
own, counts 2.2 million inhabitants. Takings that into account, the ratio goes
down to 13. Moreover, the Mulhouse agglomeration contributes to 33% of the
whole population of Haut-Rhin, whereas Lyon contributes to 89% of Rhône and
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Paris 100%. The data used in the summary statistics paragraph for population
is information at the department level (NUTS 3) provided from Eurostat for
years 1989 to 2008. Note that 22 agglomerations over 28 count one or more
“pôle de compétitivité”.

Figure 1. The 28 major French agglomerations of the panel and their population in
2007

3.2 Employment and unemployment

To estimate the model, we collected data at the department level. Total em-
ployment comes from a database from Insee and stretches from 1989 to 2008. It
is expressed in terms of persons and includes salary and non-salary work, and all
sectors. We call it “employement”. Data about working age population comes
from Eurostat and is available for years from 2000 to 2010. The working age
population gathers everyone aged more than 15. We build the ratio employment
over working age population which defines the employment rate. Data about
labor force comes from Eurostat and stretches from 1990 to 2008. It gathers
everyone older than 15 years old and available for work. We construct the ratio
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labor force over working age population and define it as the participation rate.
Insee provides data about unemployment rates per department and per quarter
from 1989 to 2009. Unemployment rate is the ratio of the unemployed over
labor force, therefore expressed in percentage. Insee considers an unemployed
as someone who is, at the end of the month, registered at “Pôle emploi” and has
a pending application for a job. We create the annual unemployment rate by
calculating the mean of the 4 quarters composing one year.

3.3 Qualification

The level of qualification of the workforce is key for employment. Thus we
construct the variable the rate of qualification for each department thanks to
the database DADS (annual declaration of social data). The DARES (Depart-
ment if the animation of research, studies and statistics) gathers every year
the information provided by every employer, including public administrations,
about his or her company and about each of his or her employees. Two files
are available: “job” and “employee”; we used the “employee” file which focuses
on employee features. This file has 22 variables. We cared about two vari-
ables: “place (department) of work” and “socio-professional category”. Then
we wanted to identify and count the qualified workers. To do so, we followed
the typology established by Burnod and Chenu (2001). We considered as non-
qualified the following socio-professional categories, either because all of the
workers included are non-qualified or because of a majority of them is not: 67
and 68: “non qualified workers”, 64: “drivers”, 53: “security agents”, 52: “civil
employees and agents of service the public administration”, 55: “trade employ-
ees”, 56: “workers in the services to individuals field”. Then we summed the
number of qualified and non-qualified by department and by year. Note that
the published DADS database gave 1/25 of total observations until 2000 and
1/12 since 2001. We took it into account to make to data coherent. The data
is available for the years 1991 to 2008. There were missing values for the years
1999, 2000, 2001, 2006 and 2007 so we estimated them using the mean annual
growth rate. Finally, we could create the variable rate of qualification, which is
number of qualified workers over total employment, per year and per agglomer-
ation. For practical reasons, we consider the ratio of qualified people employed
is the same as the ratio of qualified people in the labor force.

3.4 Transport infrastructures

Concerning data about transport infrastructures within each agglomeration,
the ministry of transport provides the length of railways used for individuals’
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travels; the original source being the company SNCF. It also provides the length
of highways and national routes. Combined, the two variables are called “total
roads”. There is a sharp drop in the length of “routes nationales” in 2005 because
of a rule which transferred their management to the departments, in the context
of decentralization. Therefore, “routes nationales” amounted to 25 400 Km in
2004 and only 9 700 Km in 2005. The information is available by department
for the years 1990 to 2009 and the unit is the kilometer. Those variables give
information about transport infrastructures between cities and departments.

The database TCU (urban public transportation) provided by CERTU (Cen-
tre of studies for networks, transports and urbanism) gives information about
the volume of public transportation offered inside a city, all means included (ie.
bus, subway, tramway mainly). The unity is the “places per kilometers offered”
(PKO). It calculates the length of the existing lines for each type of transport
and multiplies it by the number of seats offered by each type of transport mean.
This variable is available per city, and therefore department and for the years
1999 to 2005. This variable gives information about transport infrastructures
within an agglomeration.

4 Summary statistics : the trajectories of em-
ployment in major French agglomerations

Table 1 depicts discrepancies in the evolution of the population size of agglom-
erations. Nantes and Toulouse are the cities that gained inhabitants the most,
respectively 19.6% and 14.9% whereas others lost inhabitants such as Toulon
(-14%). 16 agglomerations over 28 remained relatively constant (plus or mi-
nus 3%), the national growth over the period being 0,7%. Over 20 years, the
employment in some agglomerations has literaly skyrocketed. This is the case
of Toulouse and Nantes with an increase of respectively 40.7% and 37.5%. It
can be explained by the fact that they are also the two cities whose popula-
tion increased the most. On the contrary, employment in Reims and Limoges
only grew by about 4%. Paris lost jobs (-6.7%), however, which is the opposite
of the regional and national tendancy. Laurent Davezies (2011) showed that
employment growth benefited to extra-muros areas. Globally, more than two
thirds of the agglomerations performed better than the national employment
growth which establishes at 11.7%. These figures are consistent with what ob-
served Floch and Morel (2011). Unemployment rates fluctuations also display
dicrepancies between agglomerations though of smaller order. From 1989 to
2009, the unemployment rate of Mulhouse increased of 4.13 percentage points
and Orléans’ one of 3.5 whereas it decreased over the two decades for three ag-
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glomerations only: Marseille-Aix-en-Provence, Toulouse and Toulon. In 2009,
the unemployement stretches from 7.5% in Chambéry to 13.4% in Montpellier
and 13.1% in Perpignan. Overall, the 28 agglomerations suffer from a slighty
higher umployment than the national average : 9.5% versus 9% in 2009.

Table 2 shows that in 2009, the employment rate which is defined as employ-
ment over labor force goes from 51.7% in Douai-Lens for the lower-bond and
to 77.3% in Lyon for the upper-bond. The agglomerations have, on average, a
higher rate of employment than the national mean: 65.4% against 61.7% for the
whole country, and two-thirds of the agglomerations do have a ratio superior to
the national mean. Over the decade 2000-2009, the employment rate decreased
of 1.6 percentage point at the national level, reference with respect to which
major agglomerations performed better since the decrease is only of 0.5 for
them. Marseille-Aix-en-Provence improved his situation (+3) while Mulhouse
lost 3,8 percentage points. Recall that the participation rate is labor force over
working age population. This ratio is relatively homogenous across agglomer-
ations. In 2009, they all situates between 66% and 73%, the only exceptions
being Douai-Lens with 63% only and Toulon with 65%. The mean for the 28 ag-
glomerations is similar to the national average: both 69.7%. However, between
2000 and 2009, the ratio decreased for 6 agglomerations and increased for the
others (from +1.5 pourcentage point in Bordeaux to +9.8 in Reims). In terms
of qualification rates, all agglomerations are above the national mean (82.3%)
in 2009, except Avignon, Mulhouse, Saint-Etienne and Douai-Lens. From 1991
to 2008, this ratio went up for all cities, from 0.9 percentage point for Perpignan
to 6.2 for Lyon. Overall, the increase is similar to the national growth (+3.8).

So it becomes clear that some agglomerations conjugate negative evolutions
(Mulhouse, Limoges, Saint-Etienne, Nancy) while others florished during the
past decades (Toulouse, Toulon, Marseille, Montpellier, Nantes).

Concerning transport infrastructures, table 3 depicts the fact that the length
of railways decreased in the departments where the 28 agglomerations situate
(-6.5%) between 1990 and 2009. We can attribute this fact to the rationaliza-
tion of the network which favored high speed ways at the expenses of old and
slow connections. The length of roads also decreased over the period. This is
due to the drop of "routes nationales" while the length of highways increased.
Sometimes, former "national roads" were transformed into highways. Finally,
the supply of public transport in major agglomerations has, on average, grown
by 16.1% between 1999 and 2005. But local situations differ. Bayonne and
Grenoble are the ones which broeadened the supply the most since the ratio
PKO raise by 55.8% and 43.4% respectively. On the contrary, Saint-Etienne
and Reims did not enhanced their network of public transportation. The ratio
PKO/inhabitants shows disparities between agglomerations too : from 58% in
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Avignon to more than 300% in Lyon. Those figures are consistent with those
from the report of public transportation made by ADEME (French Environ-
ment and Energy Management Agency, 2007). Note that the figures for Nice
seem not plausible. This sharp drop in PKO may be due to the fact that a new
syndicate was put in place in 2005, which could have led to errors or changes of
perimeter in the measures (the level of PKO in 2005 is unormally low).
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5 Employment and unemployment characteristics

5.1 Does national employment drives agglomerations’ em-
ployment ?

Within major agglomerations, we wondered to what extent national movements
of employment drive agglomerations’ employment. We check for the station-
arity of the variables. The Dickey-Fuller tests exhibit that, for almost all the
agglomerations of the panel, employment has a unit root and therefore is not
stationary. So differentiating the variable is a way to cope with that problem.
In consequence, to answer the initial question, we run this regression:

(1) �eit = αi + βi�et + θit

Where eit is the logarithm of employment in agglomeration i at time t and
et is the logarithm of French employment at time t. θit is a disturbance. We
used data on 20 years, from 1989 to 2008, to do the estimations. The results
of the estimations are reported in table 4. The adjusted R2 tells us how much
agglomerations move together from year-to-year. The average adjusted R2 is
0.69 which means that movements in aggregate employment account for more
than two-thirds of the year-to-year movements in agglomeration employment.
Seven agglomerations have a high R2, over 0.80, but only two agglomerations
have rather low values, below 0.50: Paris and Mulhouse. For those two latter
cities, trend in employment depends less on national average. However, the
range of those R2s is of a smaller magnitude than what is encountered between
US states. Indeed, Blanchard and Katz (1992) found a similar adjusted R2

(0.66) but R2s stretch from 0 to 0.92. So, overall, major French agglomerations
are pretty homogenous and rely on aggregate movement.

The coefficients on the logs of aggregate employment indicate how, for each
agglomeration, agglomeration employment moves with aggregate employment
movements. The proper weighted average is equal to one. For all agglomera-
tions, the elasticity is close to 1 which confirms the high value of the adjusted
R2. Once again, we encounter no extreme values as opposed to what is found
with US states, stressing the homogenous behaviour of French agglomerations
with respect to national shocks.
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5.2 Persistence of employment and unemployment

We can study how employment has evolved in major French agglomerations.
Thus we divided the available data into two periods: 1990-1999 and 2000-2009.
For each department and period, we calculated to mean average growth, which
we plotted in figure 2. The slope of the regression line is 0.48 and the R2 is
0.46. We observe that employment is persistent from year-to-year. Drawing the
national average growth rates for the two periods, we can observe the relative
growth of each agglomeration. Accordingly to observations done before, Paris
is far below the national average for each period whereas agglomerations like
Montpellier, Toulouse, Nantes and Toulon situate far above the average. We
interpret this bad result from the capital city as the fact that suburban cities
outside Paris were the real providers of new jobs. A further research could
study the role of real estate prices in such a dynamics. In this regard, Rupert
and Wasmer (2011) showed that inability of the housing markets to efficiently
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allocate workers make job offers less attractive to workers, ceteris paribus.

Figure 3 plots unemployment in 1989 versus in 2009 for the 28 agglomer-
ations of our panel. Several comments can be made. First, we observe the
persistence of unemployment. Indeed, the line is the regression line whose slope
is 0.7. The R-square is 0.8. This characteristic of unemployment in French ag-
glomerations differs from what Blanchard and Katz (1992) revealed about US
states: they showed that unemployment was not persistent. This tackiness may
be due to the presence of more rigidity in the job market and in the workers
mobility. Ruppert and Wasmer (2011) indeed showed workers mobility is three
times higher in the US than in Europe: 15.5% total workers in the US move to a
new resident from year to year as opposed to 4.95% in Europe. Moreover, 42%
of the moves are between counties in the US whereas only 20.5% of the moves
are between “areas” in Europe. Second, two groups of agglomerations emerge
concerning how unemployment evolved. Looking at the national unemployment
averages (7.5% en 1989 and 9% en 2009), we see that all agglomerations were
above the national average in 1989. 20 years later, some situate below the
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national average and some still not. This is the case of Montpellier, Perpig-
nan, Marseille, which are Southeastern cities, and Lille and Douai-Lens, which
are cities in the former industrial North. Also, almost all cities situate below
the 45°-line which means that the unemployment rate decreased over the two
decades. Finally, we can make hypothesis to explain these evolutions. Formal
North-industrial cities and Southeastern cities have high levels of unemploy-
ment. The former did not achieve their reconversion and workers lost human
capital and employability whereas the latter undergo agglomeration effect and
remain attractive to unemployed people, according to the phenomenon of “wait
unemployment”. While national unemployment rate grew over the period, un-
employment rates in the other agglomerations felt down. This shows that the
structure of unemployment moved: work was created in French agglomerations
at the expense of what we called rural of less densely urbanized areas. Unem-
ployment moved outside agglomerations. To recall, unemployment is persistent
in French agglomerations but the fortune of them differs. Globally, the evolution
of unemployment benefitted to agglomerations at the expenses of other areas.
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6 Model

6.1 Econometrics

We turn to a dynamic analysis. We would like to study the effects of an in-
novation in employment on employment, unemployment and participation in
major French agglomerations. To do so, we lean on the model from Blanchard
and Katz (1992). The model was initially developed for US states. We conduct
an empirical work on major French agglomerations. The model helps under-
stand the shocks and mechanisms underlying metropolitan booms and slumps.
The two assumptions are that agglomerations produce different bundles under
constant returns that they sell on the national market and that long-run mobil-
ity of workers and firms across agglomeration is infinite. Since agglomerations
produce different bundles of goods, they undergo differentiated shocks to labor
demand and, as a consequence, specific fluctuations. The mechanisms are as
follows : a shock to labor demand leads to movements in relative wages and
unemployment. The adjustments operate through labor and firm mobility until
wages and unemployment return to normalcy. We will focus on the relative
speed of these two adjustments. We present the model allowing unemployment
(versus the full employment version).

(2) wit = −d(n∗
it − uit) + zit

wit is the relative wage in agglomeration i at time t, n∗
it stands for the

logarithm of the labor force, uit stands for the unemployment rate and zit is
the position of the labor demand curve. The coefficient d is positive. (n∗

it −uit)

approximates the logarithm of employment.
Equation 2 provides the specification of the labor demand which is expressed

as a relation between unemployment and wage given the labor force. Movements
in z translate into movements in wages, themselves inducing two adjustment
mechanisms involving workers and products.

(3) cwit = −uit

Equation 3 states that a higher unemployment translates into lower wages.

(4) n∗
i,t+1 − n∗

it = bwit − guit + xsi + Esi,t+1

xsi is a constant and captures non-wage factors that affect migration (eg.
life-style, amenities). Esit is the innovation to labor supply and b is a positive
parameter.

Equation 4 characterizes migrations of workers because it is assumed that
differences in average employment growth rates across agglomerations are due
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to migration rather than natural population growth rates. It allows labor mi-
grations to depend on wages and also unemployment. The short-run elasticity
of migration to wage is b.

(5) zi,t+1 − zit = −awit + xdi + Edi,t+1

xdi is a constant and captures non-wage elements that affect firms’ decisions
to create or locate their business somewhere. We refer to Edit as the innovation
to labor demand. a is a positive parameter.

Equation 5 formalizes movements in labor demand. It assumes that firms’
migration does not depend on unemployment but only on wages. The short-run
elasticity of labor demand to wages is a.

An adverse shock in the relative demand for labor initially increases em-
ployment and decreases wages. Over time, net out-migration of workers and
net-in migration of firms yield a decline in unemployment and an increase in
wages. The relative importance of those two adjustment channels depends on
the short-run elasticities a and b. It is worth noting that in the model with
unemployment, labor migration is affected by both wages and unemployment
whereas firms migration is only affected by wages. As a consequence, the more
the decline in demand translates into unemployment rather than wages, the
larger the long-run effects of this adverse shock on employment.

6.2 Average unemployment and employment growth rates

The model suggests that the correlation between mean unemployment rates and
employment growth rates depends on the relative weight of the shocks provok-
ing growth. A negative correlation would depict labor demand as a source for
growth whereas a positive correlation would depict labor supply as a source of
growth. The results of the analysis show a small positive correlation for the
agglomerations of our panel, which could be interpreted as the presence of the
phenomenon of “wait unemployment” as explored in the model developed by
Harris and Todaro. Workers may prefer to be unemployed in an agglomeration
where the employment rate is high because, on the one hand, there are more
vacancies and, on the other hand, they expect higher future earnings at any
unemployment rate because higher wages prevail. This hypothesis is confirmed
by the fact that the correlation between mean unemployment rates and em-
ployment growth rates is slightly negative in the departments where there is no
major agglomeration. Workers indeed move to big cities, hoping to find a job.
Figure 4 plots average unemployment rates versus employment growth rates for
the period 1989-2009.
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6.3 Dynamic responses

The model is estimated thanks to a VAR. It traces the effects of an adverse shock
to labor demand, Eie, and the following factors: employment, unemployment
and participation. Our identification strategy is to assume that unforecastable
movements in employment correspond to innovations in labor demand. We
believe this is correct since most of the year-to-year fluctuations in employment
are caused by shifts in labor demand rather than in labor supply.

Recall the two adjustment mechanisms to an adverse shock on labor demand
are 1) lower wages inducing net in-migration of firms and the creation of jobs
and 2) lower wages and higher unemployment inducing net out-migration of
labor. In order to estimate the strength of those two mechanisms, we construct
this log linear system :

(8) eit = αi10 + αi11(L)ei,t−1 + αi12(L)tei,t−1 + αi13(L)tpi,t−1 + Eiet
(9) teit = αi20 + αi21(L)ei,t + αi22(L)tei,t−1 + αi23(L)tpi,t−1 + Eiut
(10) tpit = αi130 + αi31(L)ei,t + αi32(L)tei,t−1 + αi33(L)tpi,t−1 + Eipt

We define eit as the logarithm of employment, tit as the logarithm of the
employment rate and tpit as the logarithm of the participation rate. We will
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later derive the unemployment rate from them.2We use the Arellano-Bond dy-
namic GMM estimator and allow for two lags. This method is convenient to
our situation. Indeed, it corrects for the autocorrelation that appeared because
of dynamic structure of the system (the presence of the lag variable), the fixed
geographical and time effects that may be correlated with the error term. It
also handles the no-stationarity of the variables for most of the agglomerations
of the panel, as revealed by the Dickey-Fuller tests that we conducted. And
finally it is particularly useful when the data has a short time dimension and
a large cross-sectional dimension. In our case, the information for those three
variables is available over 10 years (from 2000 to 2009). The lag structure allows
current changes of eit to affect tit and tpit but vice-versa. Eie is an innovation to
labor demand, consistent with the identification assumption presented above.
Tracing the dynamics effects Eie gives us the dynamic effects of an innovation
in labor demand on employment, unemployment and labor force. We build the
impulse response functions.

2The unemployment rate is obtained using this relation: d(U/L) = (E/L)(dln(L/E)) where
U, L and E are unempoyment, the labor force and employment respectively. The mean value
for the sample of E/L is 0.65.
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Figure 5 plots the responses of the log of employment, the unemployment
rate and the participation rate to a negative unit shock to the log of employment
using the 28 agglomerations of the panel. In the first year, a decrease of 1
percent in employment is reflected in an increase of 0.6 percentage points of
unemployment and in a decrease of the participation rate of 0.2 percentage
points. Over time, the drop in participation reaches a peak the third year after
a shock at the level of -0.4 percentage points compared to the year before the
shock. The people who quit the labor market can be the most fragile that an
economic downturn reject totally. Then it slowly goes back to normalcy at the
horizon of the fifteenth year. The shock on employment does not trigger a deeper
employment drop after first year, but the decline is persistent since the impact
is still slightly negative 15 years later. This the case for the unemployment and
participation rates also.

Instead of reporting results in terms of changes in unemployment and partic-
ipation rates, we can report them in terms of changes in numbers of workers as
suggested by Blanchard and Katz (1992). Doing so, we observe that a decrease
in employment of 1 worker in the initial year is associated with an increase in
unemployment of 0.65 workers and a decrease in participation of 0.23 workers.
Therefore, the implied increase in net out-migration is 0.13 workers. We deduce
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that out-migration flows of workers play a minor role in the adjustment to a
shock on employment in major French agglomerations. This result is different
from the one found by Blanchard and Katz for all US states who exhibited a
net out-migration of 0.65 workers. However, the difference is understandable for
several reasons. First, the US-state level and the French-major-agglomeration
level are not similar. French agglomerations are a more homogenous group than
US states so that workers are detered from moving from an area to another,
althought we depicted some discrepancies among the former. Also, workers
may be more willing to stay in their location after a shock on labor demand
since they already live where jobs are concentrated the most. This would be a
“wait unemployment” phenomenon already described. Moreover, this low level
of out-migration from French agglomerations corroborates the evidence a low
level of mobility in France as showed by Ruppert and Wasmer (2011). US
workers are three times more mobile than the French. The rigidity of housing
market. The adjustement of lower wages inducing job creations is invalidated.
This may be due to the characteristics of labor market in France: employers are
very constrained in wage determination (presence of minimum wage legislation
for instance) and also they make little use of partial-unemployment. Moreover,
social benefits increase the reservation wage of the unemployed and deter them
from accepting a job paying less than this threshold. In turn, wages are down-
ward rigid. OCDE’s employment outlook (1994) emphasizes these mechanisms.
Therefore, due to the absence of sizeable mobility, the main adjustment is a
maintained high level of unemployment which translates into maintained high
wages, preventing job creations.

6.4 Extension with qualification

We consider the case where an exogenous positive shock is provoked on the rate
of qualification of the labor force after, say, an increase of public spending in
education. We want to trace the effects of this shock on employment, unem-
ployment and participation. To so do, we use the same set-up as previously and
we add the exogenous shock on qualification (equation 11) and we change the
equation for employment the first period (equation 8’).

(11) tqit = αi01(L)tqi,t−1 + Eiqt
(8’) eit = αi10+αi11(L)ei,t−1+αi12(L)tei,t−1+αi13(L)tpi,t−1+αi14(L)tqi,t−1+

Eiet

tqit is the logarithm of the qualification rate. We identify εiq as an exoge-
nous shock of qualification rate which translates into a shock on employment

22



the first period. For the following periods, employment, unemployment and
participation behave as in the previous set of dynamic equations. We also use
the Arellano-Bond dynamic GMM estimator and the time dimension is here of
9 years. The impulse response functions of employment, unemployment and
participation to a shock on qualification of the panel are plotted in figure 6.

Figure 6 shows that a 1% point shock on the rate of qualification of the
labor force is reflected with an increase of employment of 0,36%. Then the
effect steadily declines the following years and the effect is quasi-null at the
horizon of 15 years after the shock. Participation also goes up after the shock
: +0,01 percentage points one year after the shock. The effect builds up to
reach a peak in year 3 at + 0,016 percentage points. Then the impact declines.
Unemployment rate is also affected. The rate decreases by 0.02 percentage
points in the first year. After then, the impact drecreases to reach a value close
to zero but still negative at the horizon of 15 years.

So, overall, Figure 6 depicts the direction and scale of a positive shock on the
qualification rate. Employment and the participation rate are positively affected

23



whereas the unemployment rate declines. However, the magnitude of the effect
of this shock is much smaller than the one of the shock on employment. This is
due to the positive but small correlation between qualification and employment
which we decribe in the next section.

7 The role of the different types of transport in-
frastructures in employment growth

We continue the exploration of the sources of employment growth in major
French agglomerations by evaluating the role played by transport infrastruc-
tures such as roads, railways and metropolitan public transportation. We cope
with the non-stationarity of of teh variable by running an pooled-OLS using the
within estimator (fixed effect estimator) which demeans variables, thus getting
ride of unobserved heterogeneity (omitted variable bias), based on the following
equation:

eit = αit + β1tpi,t−2 + β2tqi,t−2 + β3pts+ εit

pts is the logarithm of the supply of public transport and εit is a statistical
residual (white noise).

Table 5 presents the results for this specification. They are significant at
the 10% level. An increase of 1% of the participation rate yields an increase of
0.14% in employment. The effect of the rate of qualified workers in the labor
force is even bigger since an increase of 1% of the rate of qualification yields an
increase of 0.54% of total employment. Finally, though smaller, we show that
the supply of public transportation within agglomerations drives employment
up. An increase of 1% of the supply of metropolitan public transportation yields
an increase of 0,02% of total employment. This result confirms the findings of
Zenou (2010).
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However, when running a similar regression to look for the impact of roads
and railways on employment, we find no significant results. This would be a
pledge for favorising intra-agglomerations public transportation infrastructures
rather than long-distance connections.

8 Conclusion

This dissertation depicts the features of employment in major French agglom-
erations. It shows that they did not all follow the same fluctuations over the
last 20 years. Some gained jobs and reduced the level of unemployment whereas
others underwent an opposite evolution. However, we observe that, globally,
major French agglomerations perform better than the national mean at several
levels : employment growth, participation, employment rate and also qualifica-
tion rates. In these agglomerations, both employment and unemployment are
persistent over time. This confirms the theories proving the benefits of agglom-
eration and clusters. Based on the model of Blanchard and Katz (1992), we
characterize the adjustments to an exogenous labor demand shock. We find
that the mechanism of net out-migration is much lower for French agglomera-
tions than for US states. We understand this little role as the consequence of
rigidities in the housing market and of the phenomenon of wait unemployment.
It is consistent with others findings highlighting the low mobility of workers in
France.

Then we continue to lean on the model and extend it to study the impact
of a positive shock on the rate of qualification of the labor force. It turns
out that such a shock enhances employment and participation while depressing
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unemployment. Under our specification of a single shock, the effect declines by
the time going. Finally, we investigate the impact of transport infrastructures on
employment as a potential evaluation of current public transportation projects
such as the “Grand Paris”. The results show that intra-agglomerations public
transport infrastructures improve employment growth whereas we find no such
evidence when it comes to inter-agglomeration connections such as roads and
railways. So our paper supports policies which would enable an elevation of the
skills of the labor force to adapt the transformation of our economy towards a
more qualified labor. It is also a pledge for building more public transportation
lines to connect better the areas of work, and participate to employment growth,
as already suggested by Zenou (2011).

However, those results could be strengthened if the data about the level of
wages over time in the 28 agglomerations was available. We could study the
adjustments of wages to a shock on employment. This would confirm or not our
analysis on the adjustment of employment, unemployment and participation.
Moreover, as suggested in several models such as the one of Zenou (2011), hous-
ing prices are key to explain the determination of wages, the flow of migrants
(so labor force) and therefore employment growth. A further study could take
those housing prices into account and introduce them into the model of Blan-
chard and Katz to improve the understanding of the adjustments after shocks
on employment. A change of scale could also nourish the research : one could
study of metropolitan French departments, make a typology based on their ge-
ographic localization and on the structure of their economy and population and
then investigate the evolution of employment and the adjustments channels.
Some differences may appear between the groups.

Finally, it could be interesting to look at such adjustment mechanisms at the
European level. Working at the regional level (NUTS 2 in Eurostat) for West
Germany, Italy and France, Puhani (2001) estimated the elasticity of migration
to shocks on unemployment and wages. He found that labor mobility is not
an economically significant adjustment channel after a shock on unemployment.
It confirms our results for France. A similar analysis could be done including
more countries, eventually eastern-Europe countries, and based on the model
developed by Blanchard and Katz to evaluate the general adjustments channels
and also, for instance, the impact of the Schengen rule or the impact of the
European “Services directive” of 2006 when sufficient time span is available.
Indeed, labor mobility was at the origin of the idea of common currency area,
since the work of Mundell (1961).
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