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1. Motivation
Quite often, we hear on the news that a multinational has relocated a plant to another
country. These international relocations typically involve the offshoring of plants from
developed countries to low-cost countries to benefit from the cheaper production costs
at the destination sites (Lampón et al., 2014). In contrast, the fact that a number of firms
relocate their premises to a nearby location within the same country or region goes
largely unnoticed by the media.
One may argue that one of the reasons behind this asymmetrical interest on a
phenomenon which is essentially the same (i.e., to close down a plant in order to
transfer it to another site), is that whilst “national” relocations do not affect national
welfare, “international” relocations can imply a welfare transfer between origin and
destination countries. However, this ignores the welfare effects for the local and
regional economies. In fact, the amount of resources dedicated to attract businesses by
the local and regional authorities suggest that this is a major public concern. According
to Thomas (2011), US state and local governments spend approximately US 46,8 billion
dollars per year on location subsidies. Thus, regional authorities are interested in
knowing what pulls/pushes the economic activity to/from their areas.
It is also interesting to note that the volume of “national” relocations is substantial.
According to Lee (2008), for example, in the U.S. manufacturing industry and over the
period 1972-1992, “[f]or every 100 new entrants starting operation over a five-year
period, more than 10 plants turn out to be relocated from other counties”. Also, van Dijk
and Pellenbarg (2000) report that the number of Dutch migrant firms has raised from
36,000 to 68,000 between 1987 and 1995. Similarly, the relocation of establishments in
France has practically doubled between 2004 and 2010 (from 72,770 to 137,859
according to the INSEE). In particular, out of the approximately 400,000 relocations
accounted by the SIRENE database (INSEE) over the period 2008-2010, around one
fourth were migrations to another travel-to-work area (Zones d'Emploi).
In this sense, as most of efforts on national relocations analysis have been placed to
explain general determinants of firms’ migration (i.e., no matter the industry to which
these firms belongs to), almost nothing is said about relocation drivers of firms from

specific industries. This is why we want to help in filling this gap focusing on an
industry which is of key importance for any developed economy, as Research and
Development (R&D) is. Concretely, R&D activities help to keep manufacturing
activities at existing sites and, consequently, prevent firms for delocating abroad, as
both activities need to be located close to each other, although from recently there is a
growing pattern of international R&D relocations (Guellec and van Pottelsberghe de la
Potterie, 2001 and Picci, 2010). This is why it is so important to maintain R&D
activities at national level and, in this sense, to analyse what pushes them to move.
Indeed, scholars have analysed both what explains relocation decisions as a whole and
what explains location decisions of R&D activities, but not altogether. That is, almost
nothing is known about which the determinants of internal relocation of R&D activities
are. To focus on R&D is not a trivial decision as this is a key industry not only in terms
of its externalities that benefit all the economy, as knowledge creation, for instance, but
also because it helps to strength roots of manufacturing activities and, therefore, acts as
a vaccine against offshoring.
In this paper we use a gravity model for origin-destination flows to analyse the
relocation of R&D establishments (using data coming from SIRENE, INSEE) between
the French Zones d’Emploi between 2008 and 2010. In terms of economic policies,
relocation issues are top-ranked on French policy makers’ agendas. Despite that current
public efforts focus on lack of attractiveness of France in terms of its capacity to attract
international R&D activities due to a higher tax pressure and larger regulations (Harfi et
al., 2007), at the same time policy makers are worried about the spatial mismatch of
economic activities inside France, and have started to provide technical support to help
firms that have already decided to relocate their facilities, trying to facilitate these
relocations inside France.1
This paper is organised as follows. The second section reviews the literature on
relocation and highlights the lack of analysis for the specific case of R&D activities.
1

The Direction générale de la compétitivité, de l'industrie et des services (Dgcis) has designed a software
(Colbert 2.0) that aims to help firms suffering for relocation pressures in order to facilitate this process
inside France, preventing them to relocate abroad. Concretely, this tool help firms to properly take their
decisions in terms of whether to stay or leave and, in this case, suggest the most appropriate locations in
France.

The third section develops the model, the econometric estimation and the variables
used. The fourth section presents our main results. Finally, the fifth section comprises
the conclusions and future lines of research.

2. Related literature
As scholars have analysed separately what explains general relocation decisions and
location decisions of R&D activities, but not altogether, almost nothing is known about
which the determinants of internal relocation of R&D activities are, so there is plenty of
room for empirical contributions aiming to fulfil this gap.
So far, we will try to present relevant literature in this topic by considering different
approaches that, in some ways, have pointed to (re)location of R&D activities. Namely,
i) international R&D relocation (also known as R&D offshoring or R&D
internationalisation), ii) national relocation (considering a wide range of economic
activities), iii) national location of R&D activities and, finally, iv) the few contributions
that focus together on internal (national) relocation of R&D activities.
Firstly, international R&D relocation has been largely analysed mainly from a
managerial point of view2, trying to focus on whether multinational firms can enhance
their competitive advantage by offshoring their R&D labs (Castellani and Pieri, 2013;
Filippaios et al., 2009; Le Bas and Sierra, 2002; Cantwell, 1995), a decision usually
taken also considering offshoring of manufacturing activities and necessity to keep
close both activities, although there are a lot of national and industry specificities
(Kumar, 2001) or, alternatively, whether innovative capacity is affected by R&D
relocation (Erken and Gilsing, 2005). Nevertheless, Castellani et al. (2013) have shown
that geographical distance between relocated R&D labs and headquarters is not a
shortcoming as for relocated manufacturing activities. Concretely, they demonstrate that
what really matters for such high-tech activities is institutional distance, but not
2

See Rilla and Squicciarini (2011) for a review of this literature and, concretely, Belderbos et al. (2008)
for a theoretical approach showing that decisions of whether to allocate R&D activities abroad depend on
international competition with another firm, Siedschlag et al. (2013) for an empirical approach in which
location of R&D activities by multinational firms in EU is explained in terms of agglomeration
economies, human capital, proximity to research centres and research and innovation capacity, and
Gersbach and Schmutzler (2010) for a theoretical approach.

geographical distance, as distance has a multidimensional nature only partially captured
by geographical measures, but there are other scholars that point that current economic
crisis increases uncertainty and reduces R&D international relocations (Kinkel and
Som, 2012).
Secondly, national (also known as internal) relocation of firms had traditionally
received little attention by both academics and policy makers, although recently some
appealing papers have been published. As this literature is not the main goal of this
paper, interested readers can look at Mariotti (2005), Brouwer et al. (2004) and
Pellenbarg et al. (2002a, 2002b) for main findings and theoretical considerations.
Thirdly, in terms of national location of R&D activities, it is a well established fact that
R&D activities use to be geographically concentrated (Feldman, 1999) as firms in this
industry need and benefit from proximity to other sources of knowledge generation as
innovative firms, R&D labs and public and private research centres (Feldman and
Florida, 1994). This is why such activities are quite dependent on what’s happening
around them and, consequently, need to be constantly located in an innovative
environment in order to keep innovating by benefiting from the presence of localised
knowledge spillovers (Jaffe et al., 1993). Typically, these spillovers tend to concentrate
around main metropolitan areas and, consequently, new high-tech firms also tend to
cluster there, as reported by, among others, Egeln et al. (2004) and Bade and Nerlinger
(2000) for Germany, Autant-Bernard (2006) and Autant-Bernard et al. (2006) for
France and Arauzo-Carod and Viladecans (2009) for Spain.
Finally, as we have pointed out previously, there are no contributions on internal R&D
relocation which is clearly a drawback that needs to be solved.
In view of previous empirical evidence, it seems clear that additional work is need in
order to analyse relocation determinants of firms involved in R&D activities, as extant
empirical evidence about both firms relocation (broadly speaking) and firms R&D
location is obviously scarce and inconclusive in order to analyse relocation processes
taken by this type of firms.

3. Data and methodology
3.1 Data
In this paper we use data coming from SIRENE (INSEE, Institut national de la
statistique et des études économiques) and we seek to analyse what determines the
relocation of R&D establishments between French Zones d’Emploi between 2008 and
20103. Our dataset includes firms operating in “Research and experimental development
on natural sciences and engineering” and “Research and experimental development on
social sciences and humanities” activities.
Concretely, we account for 514 relocations of firms from R&D industry. It is worth
noting that as some firms change the industry to which they belong to (as well as, for
instance, its size) during relocation process, we have decided to consider only those
firms that belonged to R&D industry at the destination site.4
There were 348 ZdEs in mainland France when we constructed the dataset.5 This means
that since our dependent variable is the number of establishments that relocated their
premises between each of these ZdEs in 2008-2010, our sample size consist of 348 x
348 = 121,104 observations (120,756 corresponding to inter-ZdE flows and 348
corresponding to intra-ZdE flows).
We also used data from the INSEE to construct the vector of explanatory variables,
except for the centroid distances (in km., data from the “Service d'information
3

We use Zones d'Emploi (ZdE) as the unit of analysis (rather than communes or municipalities, as e.g.
Houdebine and Schneider 1997 and Rathelot and Sillard 2008 do) for two reasons. First, ZdEs are defined
by economic (rather than administrative) criteria. Namely, they are constructed using commuting data
showing the geographic area where most of the active population lives and works. Thus, they roughly
correspond to French local labour markets, which makes them close to the relocating area that firms may
actually consider. Second, the number of ZdEs in France makes the sample size large but still
manageable, for there were 348
ZdEs in 2008 (being that number of municipalities is 36,695).
4
Whilst the majority of 514 firms were assigned to R&D industry at the departing site, there are some
(few) exceptions, as firms that originally were in Activities of head offices (7 firms), Architectural and
engineering activities (3), Financial service activities (3), Wholesale trade (3), Other manufacturing (2),
Computer programming, consultancy and related activities (2), Human health activities (2), Manufacture
of basic pharmaceutical products and pharmaceutical preparations (1), Manufacture of computer,
electronic and optical products (1), Construction of buildings (1), Information service activities (1),
Advertising and market research (1) and Education (1).
5
In June 2012 the INSEE changed the list and composition of the ZdEs (they became 322). We use the
previous version, the so-called ZdE 1990. The list of the municipalities is the one datum by the
geographical official code (“code officiel géographique”).

aéronautique”) and the corporate taxes (total tax rates and differences in local tax rates
computed as described in footnote 8 using data from the “Ministére de l'économie et des
Finances”). In particular, the available proxies for the agglomeration economies include
the number of entering establishments in R&D in 2006 (entry_rd), the stock of
establishments in R&D in 2006 (stock_rd) and the population density in 2006 (dens). In
addition, we included the square of population density (dens2) to account for potential
dis-economies (Henderson 1997). Moreover, we use unemployment levels in 2006
(unem) and net average wages per hour in 2006 (wage). As for the institutional features,
we have considered whether the ZdE is the capital of a region (the dummy capital) and
whether it is in the Paris region (the dummy paris). We have also used dummies
indicating whether the ZdE has a TGV station (tgv) and an airport (airport) as measures
of the transport infrastructures. Lastly, the educational level of the individuals living in
the ZdE: percentage of adult population with a university degree (uni) in 1999.

3.2 Methodology
Earlier studies on the relocation behaviour of firms have followed a descriptive
approach (see Mariotti, 2005), but recent research has tried to disentangle the factors
behind the relocation decision using different econometric methods and data structures
(see, e.g., van Dijk and Pellenbarg, 2000, Duranton and Puga, 2001, and ManjónAntolín and Arauzo-Carod, 2011). However, previous studies on the determinants of the
relocation flows do not account for both origin and destination determinants. Rather,
they analyse the determinants of the number of relocations to a set of destinations using
the destinations’ features as the main explanatory variables. It is also interesting to note
that these papers implicitly assume that origin-destination (OD) flows are spatially
independent, a potential error of specification that may result in biased estimates of the
model coefficients. Lastly, these studies have investigated the general determinants of
firms’ migration, i.e., regardless of the industry to which these firms belongs to. In other
words, almost nothing is said about the relocation drivers of firms from specific
industries.
As we have said before, we seek to empirically analyse the determinants of flows
between geographical units. In particular, we are interested in the determinants of the
number of establishments that move from location i = 1; 2; …; n to location j = 1; 2; …;
n, which we denote by yij. Thus, the number of observations is n x n = N and the

variable of interest, yij, contains information not only about the flows occurring between
different geographical units (i ≠ j) but also about the flows occurring within the same
geographical unit (i = j).6
To this end, we propose using a spatially weighted gravity model to analyse these data
(LeSage and Pace 2009; Martínez et al., 2014). This means that our vector of
explanatory variables includes characteristics of the geographical units from which the
flows originate (xi), characteristics of the geographical units to which the flows are
destined (xj), and the (centroid) distances between origins and destinations (dij). Also,
these origin and destination covariates may be spatially weighted to account for the
spatial dependence between locations.
We follow LeSage and Page (2008) in modelling the relocation process using a spatial
gravity equation for the OD flows. We differ from them in that we use count-data rather
than log-linear specifications (Lambert et al. 2010). In this respect, our model is closer
to that proposed by LeSage et al. (2007). We also differ from these related works in the
way we account for spatial dependence. Rather than using a threshold to define
neighbours we construct the spatial weighting matrices using a smooth function of the
distance between the geographical units involved (Martínez et al. 2013). We do not
consider a spatial autoregressive specification as e.g. LeSage et al. (2007) and LeSage
and Page (2008) do, but apply the spatial weighting only to the covariates (Lambert et
al., 2010).
To construct the econometric model, one may consider that the behaviour of the
variable of interest is the same regardless of whether the flows occur within the same
location or between different locations. This is the assumption implicitly made by e.g.
LeSage et al. (2007) in their analysis of the patent citations made by high-tech firms
located in European regions. In our empirical application, this amounts to assume that
the behaviour of the intra-ZdEs flows of establishments does not differ from that of the
inter-ZdEs flows of establishments. However, empirical evidence suggests otherwise.
6

This is an important difference with respect to previous studies on the relocation of firms and
establishments, such as e.g. Holl (2004) and Manjón-Antolín and Arauzo-Carod (2011). Since they do not
have information about the origin of the flows, their dependent variable is the number of establishments
that move to location j = 1; 2; …; n and their number of observations is consequently n.

Our data shows that while the number of relocated establishments between ZdEs is
often zero, the number of establishments relocated in the same ZdE is zero in some
cases. Since we are dealing with count data, this typically means that a different
econometric model is needed (Cameron and Trivedi, 2013). Moreover, as Weterings
and Knoben (2013) and Knoben and Oerlemans (2008) argue, short-distance relocations
(essentially, within ZdEs) are mostly driven by growth factors, whereas long-distance
relocations (essentially, between ZdEs) tend to be more related with potentially better
opportunities in the new site (Knoben, 2011). Thus, regardless of whether one uses the
same econometric model to analyse inter- and intra-ZdEs flows, its covariates are likely
to differ.7
If one is not willing to impose the assumption of common behaviour across
geographical units, then “a separate model for flows from the main diagonal of the flow
matrix” is needed (LeSage and Pace 2008: 960). In their analysis of the population
migration flows in the US states, for example, LeSage and Pace (2008) use a different
function for the conditional expectation of the variable of interest. Yet they assume the
same distribution for both intraregional and interregional flows. In our empirical
application, the “excess of zeros” we observe in the inter-ZdEs flows of establishments
questions the validity of this assumption. This lead us to consider a more general
assumption, namely that the conditional distribution of the flows when i ≠ j may be
different from that when i = j. In maths:

y ij  F1  x, d ,1 

yij  F2 x, d ,  2 

for i  j

where F1 and F2 are appropriate distributions functions (e.g. F1 is Poisson and F2 is an
Inflated Poisson), x is an n x K matrix of covariates, d is the n x n matrix of distances
between locations, and θ = (θ1, θ2) is a vector of parameters to be estimated. Notice that,
7

Most of the within-ZdEs flows can be considered short-distance relocations and, by the same token,
most of the between-ZdEs flows can be considered long-distance relocations. However, since the size of a
ZdE varies widely (from 45 km2 to 6,267 km2, being the mean about 1,578 km2), this is not always the
case. In the Paris region, for example, one can easily find several ZdEs within a radius of 20 km. In
contrast, moving 20 km from the centroid one of the large ZdEs of the South and Central France will still
leave you in the same ZdE.

depending on the values of θ, this parameterisation still allows for a common behaviour
across geographical units as well as for different determinants for inter- and intra-ZdEs
flows.
3.3 Spatial Weighting matrices

Flow data is likely to show spatial dependence, i.e., the values of the variable of interest
in a particular origin-destination are likely to be correlated with those of nearby origins
and/or destinations (Griffith, 2007). To control for this geographical correlation, one
may include among the covariates (a function of) the distance between origins and
destinations. However, this may not suffice to address spatial dependence (Curry,
1972). Distance may be indeed a relevant explanatory variable, but some spatial
weighting is needed (Griffith and Jones, 1980).
LeSage and Pace (2008) propose including among the covariates spatial lags of the
dependent variable, computed using a contiguity spatial weight matrix. However, since
we are dealing with a count variable, it is more convenient to model the
interdependence among locations by means of the conditional expectation of the
variable of interest (Lambert et al. 2010). This is also the approach followed by LeSage
et al. (2007), who propose a Bayesian hierarchical Poisson with latent regional effects
parameters that follow a spatial autoregressive structure constructed using a contiguity
spatial weight matrix. Our spatial weighting scheme differs from that of LeSage et al.
(2007) and LeSage and Pace (2008), however, in that it applies only to the covariates
(as in Lambert et al. 2010). We also differ in the definition of the spatial weighting
matrix, which in our case is a smooth function of the distance (see e.g. LeSage, 2004,
and McMillen and McDonald, 2004). Still, it is worth noting that this approach can be
seen as an approximation to the “Leontieff inverse” that arises when using the spatial
autoregressive structure (Martínez et al., 2013; see also McMillen, 2010).
Thus, let W[i, j] denote the weight assigned to location j on location i. For simplicity,
we assume that all covariates have the same weight. However, we assume that these
weights may differ both across origins and destinations. We denote the former by WO[i,
j] and the latter by WD[i, j]. Also, consistent with our distributional assumptions, intralocation flows may be subject to a different weighting scheme, which we denote by

WOD[i, j]. Lastly, we construct these weighing matrices using the following exponential
function:
  d ij 
exp M 
h 
W M i, j   n 
for M = O, D, OD.
  d il 
exp M 

 h 
l 1
where hM >0 is a set of parameters to be estimated.

3.4 Model specification

Since our interest lies in analysing the determinants of the number of relocating
establishments, the model specification employs commonly used distributions for count
data (see e.g. Cameron and Trivedi, 2013). In particular, we use the Poisson and
Negative Binomial to model the intra-ZdEs flows (F1 when i = j) and the Inflated
versions of these models to model the inter-ZdEs flows (F2 when i ≠ j). This means that
our model specification, in conditional expectation form, is given by:
E  yij x, d   ij 1  ij 1i  j   i1i  j 

with
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(alternatively, a probit function may be used here), 1(·) being an indicator function and
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ij  exp  0   W O i.l xl  O   W D  j , l xl  D   d d ij 
i  exp  0OD   W OD i, l xl  OD .

Notice that, for the sake of simplicity, we have considered the same set of covariates in
all the elements of the model. However, in applications the determinants of the
probability that the variable of interest is zero may well differ from those of its
conditional expectation (see e.g. Manjón-Antolín and Arauzo-Carod, 2011). Also, one
may argue that the determinants of the intra-ZdEs flows may differ from those of the
inter-ZdEs flows (see e.g. Weterings and Knoben, 2013). In any case, including these

exclusion restrictions in the previous expressions would only complicate the notation
without providing further insights.

In

general,

the

coefficients

of

the

model

are

1   0OD , h OD ,  OD 

and

 2   0 ,  O ,  D ,  d ,  0 , h O ,  O , h D ,  D ,  d . More specifically,  0 ,  O and  0OD are the
constant terms;  d and  d are the distance parameters; the vectors  O and  D are the
origin and destination parameters of the inflated part of the inter-ZdEs flows model; the
vectors  O and  D are the origin and destination parameters of the non-inflated part of
the inter-ZdEs flows model; and  OD are the parameters of the intra-ZdEs flows model.

We expect the number of relocations to be decreasing in the distance between origin and
destination, so that  d  0 and  d  0 . Also,  OD can contain both positive and
negative parameters. As for the rest of the  and  coefficients, they can be either
positive or negative. In particular, the impact on the volume of flows makes that the
sign interpretation of  's and  's is the opposite. While positive/negative  's would
increase/decrease the expected flows, positive/negative  's would decrease/increase the
expected flows.
Following Griffith and Jones (1980), we expect  O   D  0 and  O   D  0 for those
characteristics that make both origin and destination either more (  O  0 and  D  0 ;

 O  0 and  D  0 ) or less (  O  0 and  D  0 ;  O  0 and  D  0 ) attractive for the
relocating firm. Similarly, we expect  O   D  0 and  O   D  0 for those
characteristics that proxy for the size of the origin and destination, as well as those that
either make the origin more attractive and the destination less attractive (  O  0 and

 D  0 ;  O  0 and  D  0 ) or the origin less attractive and the destination more
attractive (  O  0 and  D  0 ;  O  0 and  D  0 ). Notice, however, that this
interpretation does not imply that the  and  coefficients of variables that determine
both ij and ij must show an opposite sign. For example, a variable may act as a proxy
for the size of the origin and destination in ij (  O   D  0 ) while making both origin
and destination either more or less attractive in ij (  O   D  0 ).

3.5 Estimation strategy

We estimate the model coefficients by maximum likelihood. In particular, in our
empirical application the vector of explanatory variables, x, includes both corporate tax
rates8 and proxies for agglomeration economies. However, to the extent that these
proxies do not fully account for the existence of agglomeration economies, this
specification raises a problem of endogeneity that may result in biased estimates of the
tax coefficients. This is because taxes tend to be positively correlated with
agglomeration economies (Jofre-Monseny, 2013; Koh et al., 2013; Luthi and
Schmidheiny, 2013). Our dEstimaata shows that corporate tax rates are unevenly
distributed across France, being that ZdEs of the South-East, for example, have
generally higher taxes than those of the North (the Paris area being an exception to this
pattern). Thus, one may expect that, ceteris paribus, the relocation flows would
typically go from South-East to North (Charney, 1983). However, our data reveals that
the flows seem to go the other way round. This means that areas with higher corporate
taxes actually receive inflows of establishments from other ZdEs. There is therefore a
“taxable agglomeration rent” by which “[f]irms accept to bear a higher tax rate in order
to benefit from agglomeration economies" (Charlot and Paty, 2007: 248). As a result,
one may expect to observe a positive correlation between taxes and relocation flows.
However, once we control for the existence of agglomeration economies, taxes should
impinge upon the relocation flows. We make use of this idea to derive an empirical
strategy that yields consistent estimates of the tax coefficients.
Concretely, we do have i) total tax rates (Ƭ) as the sum of the mean tax rate of the
municipalities included in the corresponding ZdE (“taux communal”), mean tax rate of
the municipalities included in the corresponding “commune” (“taux intercommunal”),
mean tax rate of the municipalities included in the corresponding “zone d'activités
économiques” (“taux applicables dans les ZAE”), tax rate of the province in which the
ZdE is located (“taux departemental”) and tax rate of the region in which the ZdE is
8

We compute corporate tax rates as the sum of the following components of the “taxe professionnelle”:
mean tax rate of the municipalities included in the corresponding ZdE (“taux communal”), mean tax rate
of the municipalities included in the corresponding “commune” (“taux intercommunal”), mean tax rate of
the municipalities included in the corresponding “zone d'activités économiques" (“taux applicables dans
les ZAE”), tax rate of the province in which the ZdE is located (“taux departemental”) and tax rate of the
region in which the ZdE is located (“taux regional”). In essence, this is the measure used by e.g.
Houdebine and Schneider (1997) and Rathelot and Sillard (2008), except that since they use
municipalities as the unit of analysis, they do not use means but individual values.

located (“taux regional”), and ii) local tax rates (T) as the sum of the mean tax rate of
the “taux
communal”, mean tax rate of the “taux intercommunal” and mean tax rate of the “taux
intercommunal”. In order to tackle the endogeneity problem we adopt the following
empirical strategy: let A be the agglomeration economies not accounted for by our
covariates; let Ƭ be the total corporate taxes, which we include as a proxy for these
agglomeration economies; let A-Ƭ be the agglomeration economies not accounted for by
the total corporate taxes and the rest of the covariates; let T be the difference between
the local tax rates in the destination and the origin. These will pick up the impact of
taxes on the relocations flows (once we control for agglomeration economies).
If the following condition holds:
E [A-Ƭ | T] = E [A-Ƭ]
the estimation of the coefficient of T will be consistent (since T is a part of Ƭ, it is safe
to assume that T and A-Ƭ are unrelated).
Let O and D the coefficients of the total corporate taxes of origin and destination
respectively. If there are taxable agglomeration rents, we expect that:

O  0 and D  0
Let  T the coefficient of the difference of local corporate taxes. We expect that, ceteris
paribus,

T  0
Notice that, whenever we change the local taxes, we are also changing the total taxes, so
that the ceteris paribus clause implies that the regional and/or department tax rate must
vary to fully compensate the unitary change in T. Thus, a way to interpret T  0 is that,
ceteris paribus, firms prefer ZdEs with low regional and department taxes (high local
taxes are easier to avoid).

4. Results
4.1 Some descriptive statistics

Between 2008 and 2010, 514 R&D firms relocated inside continental France9, which
implies that 15.3% of R&D firms moved (relative to stock in 2008); whilst for the
whole economy relocating firms in the same period were only 3.14%10. These figures
show that R&D firms faced a larger mismatch between their external requirements and
the characteristics provided by the sites where they were located, so they were forced to
move trying to reduce this mismatch.
Most of relocated firms (see Table 1) were SME’s. These features reflect current firm
size distribution in France and do not necessarily imply that relocation is a phenomenon
typical of SME’s.
[INSERT TABLE 1 AND TABLE 2]
Additionally, when firms relocate they may slightly change their previous size (see
Table 2). Although most of them (about 64.6%) belonged to the same size category11 at
origin and destination some of them increased in size when moving (24.7%) and some
of them decreased (10.7%). In this sense, if we divide relocated firms into smaller ones
(Self-employed and Micro) and bigger ones (Small, Medium and Large), it is shown
that whilst smaller ones weight 87.2% at origin they only weight 76.5% at destination.
In any case, there is an inverse relationship between size and growth as whilst only
those firms that were initially self-employed, micro and small were able to increase its
size, size reductions were common in all categories but self-employed and larger as
bigger was the starting category.

9

We have decided to consider only relocations inside metropolitan France (i.e., mainland France and the
island of Corsica) and not those of the French overseas departments (DOM: départements d’outre-mer)
and overseas territories (TOM: territoires d’outre-mer).
10
An excellent analysis of French case in terms of relocation dynamics and determinants can be found at
Fontagné and Lorenzi (2005).
11
Instead of having detailed information of specific size of each firm we only know to which size
category each firm belongs to, so it means that we are not capturing all potential size changes (i.e., if
firms move inside the same category these changes would be unnoticed).

Distance travelled also relies on firm size (see Table 3) as smaller firms travelled the
most and larger firms the lowest. Concretely, whilst self-employed firms travelled a
mean distance of 67.4 km, large firms moved only 5.1 km, a situation easily explained
in terms of availability of site alternatives. Let’s say, as smaller firms face more
important constraints in terms of capacity to explore and evaluate alternative locations,
they try to minimise such movements by locating inside France (in order to avoid
transaction costs linked to international relocations) even if this implies to move along
longer distances. Conversely, bigger firms do not support the same type of constraints
and they are footloose in terms of moving abroad, so distance travelled inside France is
smaller.12
[INSERT TABLE 3]
Notwithstanding extant empirical evidence, smaller French R&D firms tend to search
for suitable locations further away their current sites. In any case, it is necessary to take
into account way in which distances have been computed, as for relocations inside the
same ZdE we have assigned a distance of 0 km, as distance between ZdE has been
calculated using centroids of each ZdE and not the whole ZdE.13
Although these results seem to be contradictory with some theoretical assumptions
about firm relocation drivers, they fit perfectly with the French case as other scholars
(Delisle and Lainé, 1996; Benard and Jayet, 1995) have shown that i) most of
relocations are inside the same municipality (i.e., they are short-distance relocations)
and that ii) smaller firms relocate more far away than larger ones. Concretely, it seems
reasonable to assume that firms face problems of asymmetric information when
deciding whether and where to relocate, as bigger firms are more able both to gather
relevant information about potential sites and to use it in order to compute optimal sites,
and smaller firms seem to be more prone to follow the same costly and time consuming
process. Therefore, according to previous constraints one may expect smaller firms to
12

It is worth noting that we are dealing with geographical distances (i.e., number of km), whilst it is also
possible to consider alternative measures, like institutional distances (e.g., institutional (di)similarities
across origin and destination sites), as in Castellani et al. (2013).
13
In order to avoid for possible bias, we have repeated previous calculations without considering
relocations inside the same ZdE, and results were roughly the same in relative terms, as distance travelled
diminished with firms’ size: self-employed (181,9 km), micro (160,4 km), small (111,4 km), medium
(107,8 km) and large (6,6 km).

relocate close to previous locations (it is less costly to look for suitable sites just a few
km around the firm) and bigger firms to travel longer distances as they are footloose
enough. Furthermore, small firms partially rely on behavioural determinants when
deciding sites (Hayter, 1997), so they will also consider some restrictions that tie owner
to current locations (e.g., family, social relationships, etc.), whilst this phenomenon may
not exist for big firms.
Regardless of previous comments, these different relocation patterns in terms of size
can be explained in an alternative way. In this sense, a key distinction relies on distance
covered by relocated firm, as one could argue that shorter distance relocations are not
influenced in the same way or/and by the same determinants that those travelling longer
distances (Weterings and Knoben 2013). Concretely, they assume that long-distance
and short-distance relocations drivers differ, being that short-distance relocations are
mainly triggered by internal characteristics of the firms as lack of space due to firm’s
growth. As this requirement has nothing to do with external environment, it is more
likely that these firms will try to look for alternative sites close to their current
locations. On the contrary, long distance relocations are more likely to occur due to
differences in opportunities related to markets (Weterings and Knoben, 2013; Stam,
2007), so external characteristics as level of specialization, R&D intensity or
agglomeration economies matter. Consequently, our results may portrait both smaller
(younger) and dynamic R&D firms travelling longer looking for alternative sites and
larger (older) R&D firms that have already found optimal areas and, consequently,
make only some minor adjustments.
Apart from size specificities, our results clearly show that most of relocations imply
travelling quite shorter distances. Concretely, whilst 67,7% of them are inside the same
ZdE, only 13,2% of relocated firms travel further than 100 km. 14

4.2 Spatial Exploratory Analysis

Data about R&D firms’ relocation show that uneven patterns do exist for this type of
firms. Concretely, as these firms tend to concentrate in a small number of sites (see

14

Additionally, an important number of relocations occur around Paris, where mean size of ZdE is
smaller.

Figure A.1 at the annexes), their relocation patterns oscillate too around these sites, as
observed for the spatial distribution of R&D relocations between 2008 and 2010.
[INSERT FIGURE 1 AND FIGURE 2]
Concretely, top origins and destinations (see Table 4) include main French urban areas
as Paris (including downtowns)15, Lyon, Toulouse, Bordeaux or Strasbourg, among
others, but also some dynamic, research oriented and smaller areas like Aix-enProvence, Nanterre, Boulogne-Billancourt or Grenoble, among others16, showing that
R&D relocations inside France are strongly clustered among a few number of origins
and destinations as the set for relocating sites is narrower than for other (e.g.,
manufacturing) activities.
[INSERT TABLE 4]
Nevertheless, there is a high concentration in such relocations as top-10 ZdE
concentrate 53% and % 52% of origins and destinations, respectively. Even if it is not
absolutely clear whether there is a geographical profile of a ZdE involved in R&D
relocations (both sending or receiving this type of firms), we could say there are: i)
urban areas in an around Paris, ii) urban areas at Rhône-Alpes and Provence-Alpes-Côte
d’Azur and, iii) big urban areas in dispersed parts of the country (e.g., Toulouse and
Bordeaux, among others). It is noticeable that these areas roughly coincide with those of
Pôles de Competitivité, the competitiveness clusters in which French government tries
to generate synergies in order to boost French firms as worldwide leaders by clustering
production and R&D activities of same industries.17 There is empirical evidence
15

Previous empirical evidence for Île-de-France region (Guillain and Le Gallo, 2010) shows that R&D
activities tend to cluster around Paris and its western suburbs, where an important number of R&D
relocations also occur.
16
Figures A.2 and A.3 at the annexes portrait show R&D relocations relative to total relocations and
show that although there are some areas in which they are more important (e.g., Paris region, around
Toulouse and at the East strip of the country), there is no a clear divide between areas involved or not in
R&D relocations.
17
As a tool of industrial policy Pôles de Competitivité have been created in 2005 by the CIADT (Comité
interministériel d’aménagement et de développement du territoire) taking into account that knowledge
creation tend to cluster in a small number of sites. This strategy aimed to prevent French manufacturing
from being delocated abroad and to boost more innovative projects located in these areas (Duranton et al.,
2008). They include all the economic agents like firms, research centres and educational institutions
which interact to each other in order to collaborate in shared research projects.

showing that the number of R&D establishments at a ZdE level is positively and highly
correlated with productivity of firms located there (Duranton et al., 2008). Additionally,
Duranton et al. (2008) show that for the French case clusters foster productivity but in a
non linear way, being that that these positive effects only appear after a certain
threshold.
Although it is not possible to identify large areas uncovered by R&D relocations, it is
clear that at mainly rural areas (mainly at Limousin, Auvergne, south of Centre region,
and North and North-Est of Midi-Pyrénées and Aquitaine regions, respectively) they are
quite scarce.
One important element that prevents from R&D deconcentration is about French urban
system, characterised by a large weight of its capital, Paris, and without an important
network of intermediate cities bigger than 100,000 inhabitants. In terms of R&D
activities this is an important shortcoming as in this areas where knowledge is
generated, whilst nowadays concentration around Paris is so strong (Perben, 2008).
Although such concentration patterns are quite stable trough recent French history, there
is some empirical evidence suggesting a catching up phenomenon in terms of labour
productivity across French départements (Combes et al., 2011), which could potentially
benefit peripheral areas aiming to capture such R&D activities.
If we analyse departing and arriving relocations relative to existent stock of R&D
activities (see figures 3 and 4), the spatial profile is quite similar than in previous
figures, which means that spatial patterns of R&D are quite stable and are not changing
during this period.
[INSERT FIGURE 3 AND FIGURE 4]
In terms of origin – destination flows, most of relocations are inside the same ZdE, that
is, they imply firms to travel just a few km (see Figure 5). This is an important finding
as firms that decide to relocate do prefer to minimise distance travelled and end up quite
close to their previous site. In view of these overall patterns, one could guess that firms’
decisions are mainly guided by specific site improvements, rather than by external
characteristics of the areas where they are located. Additionally, it seems reasonable to

conclude that extant differences among ZdE are not enough strong in order to break
current linkages of R&D firms with the areas where they are located.
Apart from R&D activities, it seems that other characteristics of ZdE do not play a key
role as there are no clear relocation patterns. In Table 5 we distinguish between intra
and inter relocations, as in the former the territorial characteristics of sites do not change
as a whole as firms remain in the same ZdE. Therefore, if we focus on what happens on
relocated firms that change their ZdE (i.e., inter relocations), we show that: firms
slightly prefer to move away from bigger areas (in 55.4% of inter-relocations arrival
ZdE had less inhabitants than departing one, which the opposite situation weighted
44.6%); firms tend to leave department’s capitals (inter-relocations from capital to no
capital weighted 27.7% compared to those of no capital to capital that were only
22.3%), although that 50% of inter relocated firms stayed in the same type of city
(34.3% in capitals and 15.7% in no capitals); firms prefer areas with lower wages
(53.0% of inter relocations were to ZdE with lower wages than in origin); and that job
densities seems to exert little influence over these decisions.18
[INSERT TABLE 5]
As a matter of example, we portray the case of Paris (see figures 6 and 7)19. If we focus
on Paris as a destination ZdE, 89 firms ended up there between 2008 and 2010, being
that 69 of them came from Paris; and if we focus on Paris as the origin ZdE, from the
100 firms that departed from there, 69 stayed at the same ZdE.
[INSERT FIGURE 6 AND FIGURE 7]
In previous figures is possible to notice that not only most of Paris relocations were
inside the same ZdE, but also that an important number of them were between adjacent
ZdE’s at Île-de-France region. It is worth noting that the whole range of firm relocations
(not only R&D firms) have similar patterns (Omont and Burfin, 2010).
18

When analysing firm relocation from urban to rural areas it is important to notice that one of the key
infrastructures needed by firms (and specially by high-tech firms) is internet access, and although French
ADSL network covers widely all the country, the quality of the service ranges from high-speed
connections at urban areas to lower-speed connections at more distant areas (Marcon, 2009).
19
At annexes we show similar empirical evidence for Lyon (figures A.4 and A.5) and Toulouse (figures
A.6 and A.7).

4.2 Estimates

We report preliminary estimates of a non-spatially weighted version of our model in
Table 6 for intra- and inter-ZdE flows. These coefficients are probably biased as they do
not take into account the spatial dependence of the data, but they are quite useful as
baseline estimation. The chosen model for intra-ZdEs and inter-ZdEs flows is the same,
a ZIP model, given that Vuong test rejects the non-inflated models (Poisson and
Negative Binomial) and that α in the ZINB model is not significant.
[INSERT TABLE 6]
Main results can be summarised as follows. First, distance is always significant and
with the expected negative sign, as larger distances affect negatively the probability of a
relocating a plant. Similarly, higher taxes affect negatively relocation flows as firms
prefer areas with lower taxation levels (i.e., once controlling for taxable agglomeration
rents as explained in section 3.5). Obviously, distances are computed only for inter-ZdE
flows, as we assume that distance is zero for intra-ZdE flows.
Second, results for intra- and inter-ZdE flows differ in terms that covariates seem to be
more significant for the latters. This implies that our model is able to capture relocation
decisions where firms travel between different ZdE’s but there are some specificities for
local relocations (i.e., those inside the same ZdE) that we need to take into account with
a specific estimation. In any case, we guess that these short-distance relocations are
mainly determined by space constraints and real state characteristics (Risselada et al.,
2013; Sleutjes and Völker, 2012).
Third, unemployment rates and wages also help to foster inter-ZdE’s relocations as they
increase exits in ZdE’s with higher unemployment rates or wages and attract entries in
ZdE’s also with higher rates. However, for intra-ZdE’s relocations the effect is the
opposite, being that upper levels of both unemployment rates and wages prevent firms
from moving inside the same ZdE.
Fourth, transport infrastructures seem to play a minor role in relocation decisions. As
we focus only in high-speed trains and accessibility to an airport, we should analyse

how to include additional measures of alternative transport infrastructures. In a similar
way, we have tried to proxy whether institutional issues matter, as being in a ZdE which
hosts the capital of the region or being in Paris region. Our results show that whilst the
latter is not relevant, the former boosts inter-ZdE’s relocations, both in terms of
departures and arrivals.
Fifth, higher educational levels prevent firms from moving, both in the same ZdE or to a
different ZdE. For the latters, the less probable is that a firm leaving from a high
educational level ZdE going to another high educational level ZdE. As this is a
surprising result more work is needed in order to fully understand relocation processes
and their linkages with accessibility to skilled human capital.

5. Conclusions
In this paper we have illustrated what’s behind internal relocations of R&D activities in
France between 2008 and 2010. Our main findings show that most of these firms travel
quite short distances in order to move to an area quite similar to their previous location.
Motivations arising for such relocation patterns are not easy to identify but, existent
empirical evidence suggests that R&D firms are already located in areas that provide
them with an appropriate environment in terms of knowledge infrastructures and
agglomeration economies enhancing research activities, so incentives to move longer
distances are quite scarce and, consequently, most of firms prefer to stay close to their
current locations, even if their move to another municipality. In any case, if we compare
relocation of R&D firms with the whole range of firms, it is shown that firms in this
industry are more mobile, which indicates i) a possible mismatch between the
environment needed by these firms and that one provided by the area where these firms
are located and ii) a larger flexibility (in locational terms) in order to solve previous
mismatch.
Policy implications arising for previous findings suggest going deeper in analysing
R&D firms location determinants in order to make easier for them to match appropriate

sites and minimise relocation costs, as well as to manage such determinants from a
wider geographical approach, given the spatial range of these movements.
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Tables

1. Firm relocation by size (2008-2010)
Destination
Firms size
Firms
%
321
62,45
Self-Employed
72
14,01
Micro
79
15,37
Small
35
6,81
Medium
7
1,36
Large
514
100,00
TOTAL

Origin
Firms
369
79
46
17
3
514

%
71,79
15,37
8,95
3,31
0,58
100,00

Self-Employed include firms without employees, Micro include firms with 1-2 employees, Small with 39 employees, Medium with 10-49 employees and Large firms from 50 employees.
Source: own elaboration with data from SIRENE (INSEE)

2. Size changes during relocation (2008-2010)
Destination
Self-Employed
Micro
Small
Medium
Large
Total

Self-Employed
275
38
40
10
6
369

Micro
29
26
17
7
0
79

Origin
Small
8
8
21
9
0
46

Medium
7
0
1
9
0
17

Large
2
0
0
0
1
3

Total
321
72
79
35
7
514

Source: own elaboration with data from SIRENE (INSEE)

3. Distance travelled during relocation (2008-2010)
Distance
0 km
Up to 50–100
100–500
Firms size
(same ZdE) 50 km
km
km
202
49
17
39
Self-Employed
55
8
1
8
Micro
61
9
4
5
Small
26
7
0
1
Medium
4
3
0
0
Large
Total
348
76
22
53
Source: own elaboration with data from SIRENE (INSEE)

500–1000
km
14
0
0
1
0
15

Mean
(km)
67,4
37,9
25,4
27,7
5,1
53,3

4. Main origin and destination ZdE (2008-2010)
Origin
ZdE
%
cum. %
ZdE

Paris
Lyon
Toulouse
Bordeaux-ZoneCentrale
Nanterre
Montpellier
Strasbourg
Boulogne-Billancourt
Aix-en-Provence
Marseille-Aubagne
Lille
Grenoble
Cannes-Antibes
Angers
Rennes
Chambéry
Clermont-Ferrand
Nantes
Évry
Rouen
Tours
Nîmes
Rest of ZdE

19,46
6,61
5,06
4,47

19,46
26,07
31,13
35,60

3,89

39,49

3,50
2,72
2,53
2,53
2,33
1,75
1,75
1,75
1,56
1,56
1,36
1,36
1,17
0,97
0,97
0,97
0,97
30,74

43,00
45,72
48,25
50,78
53,11
54,86
56,61
58,37
59,92
61,48
62,84
64,20
65,37
66,34
67,32
68,29
69,26
100,00

Destination

Paris
Lyon
Toulouse
Nanterre
Bordeaux-ZoneCentrale
Boulogne-Billancourt
Montpellier
Strasbourg
Aix-en-Provence
Lille
Grenoble
Marseille-Aubagne
Nantes
Cannes-Antibes
Évry
Montreuil
Chambéry
Rouen
Mulhouse
Angers
Rennes
Saint-Étienne
Nîmes
Rest of ZdE

Source: own elaboration with data from SIRENE (INSEE)

%

17,32
6,42
5,45
4,28

cum.
%
17,32
23,74
29,18
33,46

4,28

37,74

3,31
3,11
2,92
2,72
1,95
1,95
1,95
1,56
1,56
1,36
1,17
1,17
0,97
0,97
0,97
0,97
0,97
0,97
31,71

41,05
44,16
47,08
49,81
51,75
53,70
55,64
57,20
58,75
60,12
61,28
62,45
63,42
64,40
65,37
66,34
67,32
68,29
100,00

5. Origin and destination characteristics
ZdE Characteristics
Population (1999)
N
Same
348
Increase
Decrease
Total
348

Intra

Inter
%
100,00
100,00

N
74
92
166

%
0,00
44,58
55,42
100,00

Mean salary (2006)
Same
Increase
Decrease
Total

348
348

100,0
100,00

2
76
88
166

1,20
45,78
53,01
100,00

Job density (2005)
Same
Increase
Decrease
Total

348
348

100,00
100,00

84
82
166

0,00
50,60
49,40
100,00

Department’s capital
From capital to capital
From no capital to no capital
From no capital to capital
From capital to no capital
Total

268
80
348

77,01
22,99
100,00

57
26
37
46
166

34,34
15,66
22,29
27,71
100,00

Source: own elaboration with data from SIRENE (INSEE)

6. Estimation of the determinants of the relocation flows (ZIP Model)
INTRA FLOW
INTER FLOW
Variables
Estimation S.E.
Estimation S.E.
Estimation S.E.
Main
equation
const
12.828*** 2.895
-9.050*** 2.102
dif.loc.tax(T)
-0.1351*
0.075
dif.tot.tax(Ƭ)
0.100
0.0633
distance
-0.0037** 0.001
Origin
Destination
entry
0.171*** 0.066
-0.116*
0.059
-0.080*
0.048
dens
0.963**
0.476
0.087
0.178
0.166
0.140
dens2
-0.060
0.059
0.017*
0.009
0.0051
0.008
unem
-0.156**
0.073
0.099**
0.043
0.136***
0.037
wage
-0.403*
0.235
0.390*** 0.130
0.3307*** 0.124
tgv
-0.317
0.213
-0.167
0.238
0.261
0.217
airport
0.129
0.242
-0.273
0.187
-0.024
0.183
capital
-0.669
0.625
0.726*** 0.226
0.703***
0.231
paris
0.576
0.707
-0.701
0.504
-0.488
0.525
uni
-0.106*
0.059
-0.124*** 0.418
-0.0745*** 0.026
tax (Ƭ)
-0.300*** 0.0437
Inflated part
const
2.006*** 0.434
3.191*** 0.164
distance
0.009*** 0.001
Origin
Destination
stock
-0.334*** 0.129
-0.005*** 0.000
-0.006*** 0.001
LogL
-174.186
-1235.712
AIC
376.372
2527.423
Vuong test
2.3528
0.009
2.689
0.003

Figures
1. R&D firm relocation by origin (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

2. R&D firm relocation by destination (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

3. % R&D firm relocation (2008-2010) by origin over R&D stock (2008)

Source: own elaboration with data from SIRENE (INSEE)

4. % R&D firm relocation (2008-2010) by destination over R&D stock (2008)

Source: own elaboration with data from SIRENE (INSEE)

5. % R&D firm relocation flows by origin – destination (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

6. R&D firm relocation to Paris ZdE (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

7. R&D firm relocation from Paris ZdE (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

Annexes
A.1. Stock R&D firms (2008)

Source: own elaboration with data from SIRENE (INSEE)

A.2. % R&D firm relocation by origin over total relocations (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

A.3. % R&D firm relocation by destination over total relocations (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

A.4. R&D firm relocation to Lyon ZdE (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

A.5. R&D firm relocation from Lyon ZdE (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

A.6. R&D firm relocation to Toulouse ZdE (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

A.7. R&D firm relocation from Toulouse ZdE (2008-2010)

Source: own elaboration with data from SIRENE (INSEE)

