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1. Introduction

Every academic has an opinion about what makes a good de-
partment. However, there are surprisingly few econometric stud-
ies that quantify this precisely, despite possible implications for
the design of education and research institutions, an always-topical
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concern (see for instance Aghion et al.,, 2010). Indeed, a large lit-
erature documents both the gains from spatial concentration (see
Rosenthal and Strange, 2004; Combes and Gobillon, 2015) and the
effects of local peers and networks (see Sacerdote, 2011; Jackson,
2011), which all could be at stake in academic departments. Here,
we focus on the role on individual publication records in eco-
nomics in France of both individual characteristics and a large set
of departments’ characteristics. We develop a careful strategy that
controls for possible spatial selection of academics and missing
variables.

Both the urban economics and the local peer effects literatures
have emphasised the importance and difficulty of disentangling the
role of individual sorting from the causal impact of the local envi-
ronment. What makes individuals productive? [s it their own abil-
ities, or the location (firm, city, school, etc.) where they operate?
In the context of universities, do academics publish more because
of their higher ability (based on gender, age or some other pos-
sibly unobserved characteristics) and a publication strategy that
brings higher rewards (e.g. research field, number and location of
co-authors)? Or because they are located in departments that pro-
vide better local environments and stronger externalities, which
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Fig. 1. Distribution of the (detrended logarithm of) individual publication quality in departments above and below median total number of publications.
Notes: Panel (a): Net of time and field fixed effects only. Panel (b): Net of time and field fixed effects and observed individual characteristics (gender, age and age squared,
position, number of authors per publication, overall field diversity, co-authors located abroad). Publication measures and individual characteristics are defined in Section 2.

include both standard agglomeration economies due to speciali-
sation, size and proximity to other departments, and the compo-
sition of local peers and their connections to foreign co-authors?
Using an exhaustive panel of French academics in economics, over
19 years (1990-2008), including their quality-adjusted publication
records in EconLit? and the location of the French economics de-
partments employing them, we find that both individual skills and
location matter for publications.

One the one hand, this contrasts with a few recent papers
that consider a subset of the effects identified here. For in-
stance, Waldinger (2012) concludes for Germany that there were
no localised peer effects among physicists, mathematicians and
chemists under the Nazi regime. Somewhat similarly, Kim et al.
(2009) conclude that affiliation to one of the top 25 US universi-
ties in the 1990s, unlike in the 1970s and 1980s, no longer had an
effect on individual academic outcomes in economics and finance.
This is confirmed for mathematics all over the world by Dubois
et al. (2014), who show that the best departments do not neces-
sarily generate positive externalities even if they are the most suc-
cessful at hiring the most promising academics. Oyer (2006) shows
that top placements for new PhD graduate economists have long-
term benefits for their careers, but no benefits related to enhanced
productivity (in the 1990s). Our somewhat discordant conclusion
might be explained by either the different context under study,
which would mean that European institutions currently generate
more local externalities than modern-day US universities, or Ger-
man universities under the Nazi regime, or by the fact that our
data set allows us to consider more local effects and to develop a
more complete econometric strategy.

On the other hand, our finding clearly matches the agglomera-
tion effects literature, which concludes that gains from spatial con-
centration exist in market activities even if individual characteris-
tics and spatial sorting explain much of productivity differentials.
This is illustrated for instance by Combes et al. (2008a) who use
a reduced form approach similar to the one considered here or by
Baum-Snow and Pavan (2012) in a structural approach. The con-
clusion is also in line with the local peer effect literature, which
emphasises a significant (although not always large) role of peers
and networks, either on labour markets (see recent examples by

4 Econlit is the electronic bibliography of the American Economic Association
(see http://[www.aeaweb.org/econlit/index.php). It is one of the largest publication
data sets, listing more than 560,000 articles published between 1969 and 2008 in
more than 1200 journals.

Damm, 2014; Hellerstein et al., 2014), at school (e.g. Lefgren, 2004;
Kang, 2007; Lavy et al., 2012) or in criminal activities (e.g. Zenou,
2003; Bayer et al., 2009). This is also consistent with the role
of proximity found for innovative activities. Indeed, studying aca-
demic publications also bears the advantage, compared to general
labour market outcomes for instance, to better isolate a specific
agglomeration mechanism, innovation and knowledge spillovers,
which the literature usually does by using data on patents and in-
novation, as surveyed by Carlino and Kerr (2015).

Fig. 1, inspired by Combes et al. (2012), shows both the higher
quality of the publications of academics located in departments
that produce a larger number of publications, and the fact that
individual observed characteristics explain only part of this differ-
ence. In panel (a) in Fig. 1, the distribution of (the detrended loga-
rithm of) individual average publication quality in a given field (for
precise definitions see Section 2) is plotted for two groups of aca-
demics from departments above and below the median for total
number of publications. Clearly, the former distribution is shifted
and dilated, to the right of the latter. Academics in departments
with more publications have higher average publications quality.
This can be seen at any point in the distribution (the shift) and
is especially obvious for higher quality (the dilation). Interestingly,
in panel (b), which uses the same department grouping, the con-
clusion still emerges when individual average publication quality
is netted out of the role of some individual observed characteris-
tics. However, it holds to a lesser extent due to the positive sorting
of academics with better characteristics into better departments.
More generally, we show that, when not controlling for individual
fixed effects, location explains as much as do observed individual
characteristics. When controlling for individual fixed effects, loca-
tion still represents at least a quarter of the explanatory power of
all individual characteristics.

Beyond the respective roles of individual and local effects, it is
crucial for the optimal policy design to shed some light on the
mechanisms underlying local effects. This goal is shared for in-
stance by Hellerstein et al. (2014) who try to assess whether neigh-
bourhood effects on labour markets are stronger between or within
groups, in terms of race or ethnicity, by Lavy et al. (2012) who
evaluate the impact of the presence of low-ability peers in class-
rooms on teachers’ pedagogical practice and the quality of inter-
student and student-teacher relationships, or by Agrawal et al.
(2008) who study the relative role of spatial and social proxim-
ity for knowledge flows. In urban economics, the initial focus on
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Fig. 2. Distribution of the (detrended logarithm of) individual publication quality in departments above and below median field presence.
Notes: Panel (a): Net of time and field fixed effects only. Panel (b): Net of time and field fixed effects and observed individual characteristics (gender, age and its square,
position, number of authors per publication, overall field diversity, co-authors located abroad). Publication measures and individual characteristics are defined in Section 2.

city size and specialisation has been extended to a large num-
ber of city characteristics (see Combes and Gobillon, 2015). We try
to open the black box of department effects and assess the rel-
ative magnitude of the channels through which these effects op-
erate. However, standard urban economics variables usually corre-
lated with the strength of local externalities have little explanatory
power when controlling for individual fixed effects. This holds for
both the variables capturing within-field externalities (‘localisation
economies’) and overall department observed characteristics (‘ur-
banisation economies’). This also holds for the local composition
of peers and the network effects that we consider.

However, some department variables exert a significant impact
and, especially, those related to localisation economies. Being spe-
cialised in a field significantly and largely increases the quantity
and quality of the publications in this field even when control-
ling for individual fixed effects. This is illustrated by Fig. 2, which
plots the distribution of individual average publication quality in a
given field as in Fig. 1, but now for departments with field pres-
ence (presence of other academics publishing in the same field)
above (respectively below) the median. The right shift and dilation
are present even when individual characteristics are controlled for
in panel (b). More generally, we show that the mere presence in
the department of other academics publishing in the field gener-
ates large positive externalities, even when controlling for individ-
ual fixed effects. This increases the average quantity and quality
of other academics’ publications in this field by 40%. This effect is
reinforced if the department’s field share increases. For instance,
the number of an academic’s publications in a field increases by
6% if other academics’ share of publications in that field doubles.
In contrast, department size, proximity to other large departments,
homogeneity in terms of publication performance, presence of col-
leagues with connections abroad, and composition in terms of po-
sitions and age matter for some publication measures but only if
not controlling for individual fixed effects.

We also study the role of a number of time-varying individual
characteristics. Controlling for department characteristics, publish-
ing with a high number of co-authors per paper reduces the num-
ber of publications per individual but is positively correlated with
higher publication quality, which suggests the presence of increas-
ing returns to scale at the co-author team level. Having two co-
authors rather than one for instance increases the average quality
by between 8% and 25%. The average quality of an academic’s pub-
lications increases also with the number of his/her publications,

suggesting the presence of increasing returns to scale also at the
individual level. Consistently with the literature on network effects,
we also find that being connected to foreign co-authors increases
both the quantity and quality of publications.

Concern over possibly endogenous location choices and spa-
tial sorting of talents that might influence the measurement of
department effects are taken seriously. We cannot use a natural
experiment to remove endogenous selection to departments, as
in Waldinger (2012) who uses the dismissal of scientists in Nazi
Germany, or Azoulay et al. (2010) who employs premature death
among superstar academics. The inflow of Soviet mathematicians
to the US after 1992 is employed in Borjas and Doran (2012),
who show that Soviet mathematicians substituted mainly for lo-
cal mathematicians, whose publications fell sharply while overall
publications slightly increased. However, they do not consider the
effect of location within the US, and of departments’ characteris-
tics. Natural experiments are also widely used in the peer effect
literature, as for instance in Kang (2007) and Damm (2014) who
use quasi-random assignments of peers to individual students in
middle schools of South Korea and of refugee immigrants to Dan-
ish municipalities.

Still, availability of an individual panel allows us to esti-
mate specifications that consider both individual and department
variables and both individual and department-time fixed effects.
Therefore, local effects are net of possible academic spatial sort-
ing, whether based on time-varying observed or time-constant un-
observed individual effects, which corresponds to a fairly general
setting. The French context we use helps also to reduce selection
concerns. While initial affiliation, which is captured by the indi-
vidual fixed effect, certainly is related to individual characteristics
in France, most subsequent moves clearly are driven not by pub-
lication performance, but rather by friendship connections or per-
sonal/family reasons. This is due to the features of the French aca-
demic system. For instance, moving does not affect salary since
academics are civil servants, who receive the same remuneration
in any department even if there might be non-monetary benefits
of being in a better department, as higher social status, access to
better students, more interesting colleagues, etc. In addition, the
most frequent transition from assistant professor to full professor,
the largest source of movements in France, involves success in the
‘Agrégation’ contest, following which spatial allocation is largely
random for most candidates (see Bosquet et al., 2014, for more de-
tails). Thus, although our experiment is not completely random, we
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do not think that individual time-varying publication shocks condi-
tional on individual and department-time fixed effects are affect-
ing location choices and biasing our evaluation of local effects to
any great extent. Also, not using a natural experiment has the ad-
vantage that the results obtained are more general and, thus, have
greater external validity. For instance, the characteristics of the co-
authors of superstars, or the scientists dismissed by the Nazis, may
differ from the characteristics of the average current academic.”

In addition to the endogeneity of individual location choices, re-
verse causality biases can also affect the role of department char-
acteristics. For instance, Combes et al. (2010) show that the impact
of city size in market activities decreases by up to 20% when lo-
cal variables are instrumented. Given the large number of depart-
ment characteristics we consider here, it would be difficult (and
would not make much sense) to instrument all of them and, in ad-
dition, would introduce possible weak instrument issues. We are
not aware of other studies of agglomeration and peer effects in
academia that propose instrumentation of department character-
istics. We leave this issue to future contributions.

As Combes and Gobillon (2015) detail, simultaneous identifica-
tion of individual and location-time fixed effects is demanding and
requires sufficient mobility of individuals between locations. Ex-
act identification conditions are difficult to check empirically and,
in the literature, this is never attempted in practice. The mobil-
ity of French academic economists across departments is not very
high and the sample size is much lower than that of standard
employer-employee data sets. Conversely, the affiliation of some
academics to more than one department at the same time in-
creases identification power. Also, information on age, gender, po-
sition, publication fields and author connections, may make it less
important to control for individual fixed effects at the cost of con-
sidering possibly endogenous individual control variables. Overall,
it is difficult to assess whether individual and local effects are
well identified here. We present the two sets of estimations, with
and without individual fixed effects, and comment if the conclu-
sions differ between the two. A slight positive sorting of academics
with the best observed characteristics into departments that gen-
erate higher positive externalities is observed if individual fixed ef-
fects are not considered. When considering individual fixed effects,
sorting on unobservables is slightly negative, which, in the litera-
ture, is considered a possible sign of lack of identification power
(see Abowd et al., 2004; Andrews et al.,, 2012). Therefore, it is
not possible to be sure that the model with both individual and
department-time fixed effects is correctly identified. This concern
becomes more evident when we observe that removing 15% of the
academics located in the largest departments (alternatively those
among the 15% most publishing academics), who, thus, contribute
the most to identification, reinforces the presence of negative sort-
ing. Conversely, our conclusions about the relative importance of
individual and department effects for publication, and the positive
role of department’s specialisation, are robust to these checks.

Finally, we decompose individual productivity into three com-
ponents: the probability to publish in a given period, the number
of publications, and the average quality of those publications. We
study the determinants of these three dimensions separately, at
the detailed sub-field level within economics. Most previous works

5 Another strategy would first specify a model for the academic’s department
choice and then estimate our empirical model conditional on that choice. However,
this requires exclusion restrictions to be satisfied, i.e. variables that explain depart-
ment choice, but not publication record. We cannot envisage suitable variables since
even family characteristics might explain publication record. Alternatively, some
authors, such as Gould (2007), Baum-Snow and Pavan (2012) or Beaudry et al.
(2014) for instance, have proposed structural estimations where the full set of local
opportunities is specified for any individual, and optimal inter-temporal location
choices are made. We chose not to follow this suggestion which imposes a great
deal of structure on the estimation.

consider broader fields with only the quality adjusted number of
publications as the dependent variable, which could blur the re-
spective effects of publication quantity and quality. We show that
the effect of some variables differs from one productivity dimen-
sion to another, which means that the optimal strategy for an in-
dividual or a department depends on the dimension targeted. In
addition, we perform our estimations on two different, more or
less selective indexes of publication quality. Typically, the (individ-
ual and department) determinants of publication in top journals
might differ from the determinants of publication in field journals.
Our use of a quality index for all 1200 EconlLit journals enables us
to study such differences, whereas most of the studies in the liter-
ature focus on a small number of journals: 23 in Waldinger (2012),
41 in Kim et al. (2009), 98 in Dubois et al. (2014).

Our data set of all academics in economics located in France is
both exhaustive and provides the other important advantage that
it includes non-publishing academics. Studies based only on biblio-
metric sources necessarily exclude this group. This means that de-
partment characteristics, computed only on publishers, can be af-
fected by potentially large measurement error since non-publishing
academics can account for 30% of a department’s membership (see
Combes and Linnemer, 2003, for both European and US depart-
ments). That is, department size is based not on the actual number
of academics used here, but the number of academics in the de-
partment who published over the period analysed (which is usu-
ally a short time period). Last, we have information on more indi-
vidual characteristics, such as age, gender and academic position,
which might affect publication output and, usually, are not con-
sidered by the data sets used in other studies. All of these aspects
could influence the results obtained and may explain our new find-
ings, although we acknowledge that these are estimated only on
French economics departments.

Section 2 presents the data and econometric strategy. The re-
sults for the relative roles of individual characteristics and depart-
ment effects for individual output are presented in Sections 3 and
4, and the results for channels of department effects are presented
in Section 5. Section 6 concludes.

2. Data and estimation strategy
2.1. Academics, departments, publications

The French Ministry of Higher Education and Research, CNRS
and INRA® provided us with lists of academics in economics in
France during the period 1990 to 2008. Each academic is affiliated
to at least one university department or to a CNRS or INRA re-
search centre. In this study, ‘department’ refers either to the only
affiliation of the economist in a university (the majority of cases)
or the aggregation of all the university departments or research
centres that include economists. We believe that this aggregation
better matches the French reality of academic research compared
to using detailed affiliations.

The French system allows for multiple affiliations and 9% of aca-
demics are affiliated to two or three departments. In those cases,
each department is weighted equally. For the few cases of aca-
demics with positions in both France and abroad, we use their
CVs to evaluate the share attributable to the French department.
Finally, we want the analysis to focus only on academics who can
really be considered as forming a local group of academics who
work together. Therefore, we retained only those departments with

6 Respectively, Ministére de I'Enseignement Supérieur et de la Recherche - Direc-
tion Générale de la Recherche et de I'lnnovation, Centre National de la Recherche
Scientifique, and Institut National de la Recherche Agronomique.
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at least four full-time equivalent academics and excluding isolated
economists in universities with no formal economics department.’

The data set includes a number of individual characteristics
such as gender, age and position. We merge this with EconLit by
last name and first initial of the first name because the recording
of full first names in EconlLit is not sufficiently systematic. Using
the first initial increases the number of academics with identical
names but very slightly. Their publication records were dealt with
manually. For all academics and for each year between 1990 and
2008, we have data on academics’ individual characteristics, de-
partments of affiliation and publication record, in economic jour-
nals only, which excludes even top journals such as Nature and
Science.

We measure the publications output of academics in field f at
date t as the weighted sum of their publications in field f listed in
EconlLit over the period t. In most cases, T corresponds to years
t+1, t+2, t+3 and output at date t is a moving average over
these three years. This choice is in line with the literature and was
adopted recently by Ductor et al. (2014). It seems to be a reason-
able estimation of the time needed to write a paper and the pub-
lication delays.®

Each publication is weighted first by the quality of the journal
in which it is published. We use two of the Combes and Linnemer
(2010) journal weighting schemes, a very selective one, which we
describe as ‘Top quality’, and a less selective one, which we call
‘Quality’. Second, in line with common practice in the literature,
each publication is weighted also by the inverse of its number of
authors. Third, the output measure takes account also of the ar-
ticle’s relative number of pages (within a journal). Last, output is
measured at field level by attributing 1/J of the corresponding pub-
lication output to each of the J Jel codes (aggregated in 18 different
categories) mentioned in the publication.

Finally, instead of studying only the determinants of the num-
ber of an academic’s quality-adjusted publications, we decompose
this into three variables whose determinants are studied succes-
sively. These are: the probability to publish in a given field over
the period, the number of publications in the field over the period,
and the average quality (or top quality) of the publications over
the period. Appendix A provides more details on these measures.

2.2. Econometric specifications

To separate agglomeration effects from the role played by in-
dividual characteristics, we follow the econometric strategy pro-
posed in Combes et al. (2008a), whose advantages are discussed
in Combes and Gobillon (2015). This strategy comprises a two-step
procedure. In the first step, the logarithm of academic i output in
field f at date t, y;; is regressed on individual characteristics that
vary or not over time (and possibly an individual fixed effect), a
department-time fixed effect (84) and the department character-
istics that depend on the field:

log yix = 0; + Individual’s Characteristics; ¢
+ Department’s Field-Specific Characteristicsg;
+ Bar + Myt + Eife (1)

where 6; and puy are individual and field-time fixed effects, respec-
tively, and ¢ is an individual random productivity component as-

7 We conducted robustness checks using detailed affiliations (i.e. not aggregated
affiliations within each university) and on departments with more than 9 full-time
equivalent academics. The results are fully consistent with present ones, as pre-
sented in Bosquet and Combes (2017).

8 As a robustness check and because this choice is both somewhat arbitrary and
could result in some autocorrelation of residuals, in Bosquet and Combes (2017) we
present the regressions with 7 reduced to year t + 2. The results are very similar to
those obtained using a three-year moving average.

sumed to be independent and identically distributed (iid) across
individuals, fields and periods.?

The first step allows us to evaluate the respective explanatory
power of individual characteristics, department field-specific char-
acteristics, and department-time fixed effects. These last ones cap-
ture not only the department’s observed overall characteristics but
also any unobserved local effect. The second-step estimation allows
us to identify the separate roles of each department’s overall char-
acteristic on the estimated department-time fixed effect, net of in-
dividual effects, ,Bdt:

B4 = Department’s Overall Characteristics,
+ 8¢ + Uy, (2)

where §; is a time fixed effect and vy is a random department
level component, which is assumed to be iid across departments
and periods. Since the dependent variable in the second-step is
affected by measurement error due to its estimation in the first
step, we use Feasible Generalised Least Squares (FGLS) in the sec-
ond step. We assume that the specifications (1) and (2) hold for
each component of the individual’s publication record: the proba-
bility to publish, the number of publications and the publication’s
average quality (or top quality).

Finally, the first-step estimations need to weight the individ-
ual observations for two reasons. First, an academic can belong
to more than one department. For each academic, date and field,
we have as many observations as the academic’s number of affil-
iations, and each has a weight o4, which is the share attributed
to each affiliation. Second, since each publication is split between
its Jel codes, academics may publish in many fields each year. To
take account of both of these effects, the first-step estimations are
weighted by a4 for the probability to publish, and by &4 S for
the publication quantity and quality, where Sy is the share of field
fin academic i's output at date t. This means that in all the re-
gressions each academic receives the same weight. Ordinary Least
Squares (OLS) estimations are employed for the probability to pub-
lish due to the presence of many fixed effects. We checked that a
probit estimation leads to similar results.

2.3. Department characteristics

‘Department’s Overall Characteristics’ include a first set of vari-
ables for the department’s demographic structure: the logarithm
of department size, measured by its number of full-time equiv-
alent academics (referred to in the tables as ‘Size’), the share of
women in the department (‘% women’), the average age of the aca-
demics (‘Average age’), the share of upper positions (full professor
rather than assistant professor, for instance, described as ‘¥ rank
A’), and the share of a number of specific academic positions (‘Po-
sitions’ shares’).

Department size corresponds to the variable for total employ-
ment density in standard estimations of agglomeration economies.

9 Introducing field-time fixed effects responds to an interpretation issue. If it is
assumed that differences in publication records between fields at the France level
in a given year are a matter of “fashion” rather than talent and a real difference in
productivity among academics and departments specialised in different fields, then
the differences at the France level should be removed by the introduction of field-
time fixed effects, allowing a focus on spatial variability independent of specialisa-
tion choices. Conversely, if it is assumed that a higher number of publications in
a field at the France level in a given year genuinely corresponds to higher produc-
tivity in that field, then field-time fixed effects should not be introduced into the
specification. Here, we adopt the former assumption and introduce field-time fixed
effects. This is the more conservative strategy since it removes the role of possible
correlation between local effects and field specialisation choices. It is also the as-
sumption adopted in urban economics, which considers systematic industry fixed
effects in wage or productivity equations. It estimates local effects once direct com-
position effects are removed. Importantly, this does not prevent us from identifying
the local externality role of the department’s field-specific characteristics.
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It reflects possible local externalities emerging from the overall
size of the local economy. The list of possible positive effects
from department size is long, but includes, for example, the fact
that academics in larger departments may benefit from larger and
more intense scientific interactions with their peers, from a larger
(more numerous) administrative and/or research assistance staff, or
shared computing facilities, from greater bargaining power within
the university or greater likelihood at the national level to receive
more research funds, or from greater overall visibility which rein-
forces external network effects. We cannot exclude the possibility
of congestion effects causing size also to generate some negative
effects. In line with most of this literature, only the total net ef-
fect of size is identified, which is the case for most of the local
variables in these settings.

For a given department size, departments may have younger
or older academics, more or less women, or a higher ratio of full
professors to assistant professors, for instance. As Hellerstein et al.
(1999) suggest, these composition effects are introduced into the
specification as their proportions in the department’s total num-
ber of academics. This allows us to assess whether different types
of academics generate stronger local externalities.'” For instance,
older academics may contribute their experience, women may gen-
erate more externalities than men, and similarly for the different
types of positions. A strand of work in the industrial organisation
literature (see, for instance, Besley and Ghatak, 2008; Auriol et al.,
2012) studies the role of status incentives and the implications for
the optimal shares of the different positions within firms, which
is another interpretation of these variables. The French academic
system is rather complex in terms of possible academic status. We
distinguish first between lower and upper (Rank A) positions (as-
sistant professor versus full professor). Also, some academics have
teaching obligations while others do not, some are attached to the
local university while others depend on national research institutes
(CNRS, INRA, EHESS, etc.), and a few are linked to domains other
than economics (business, mathematics, etc.). Each type of posi-
tion can generate more or fewer externalities since both the time
devoted to research and the incentives to cooperate locally will dif-
fer. We distinguish among ten different positions.

In order to identify different channels of department externali-
ties, we consider a second set of variables, which are more related
to the research characteristics of the department. First, we evaluate
the role of ‘Department’s Field-Specific Characteristics’. Marshall
(1890) initially proposed the idea that the relative size of an indus-
try within the local economy can generate stronger local external-
ities for that industry, for instance, if it uses specific local public
goods, or specific inputs or labour types, which urban economics
describe as ‘localisation economies’. The same intuition can be de-
veloped for an academic research field, for instance, because not
all fields within economics are internationalised to the same ex-
tent, or because they do not need the same research mix in terms
of research assistance, computing facilities, or access to data. Ben-
efiting from a publications measure at the field level allows us to
test whether academics in departments specialised in a particular
field publish more in that field.

Since many fields are absent from many departments, we con-
sider a non-linear specification for localisation effects, using two
variables. First, we consider a dummy variable (‘Dep. field pres-
ence’) that takes the value 1 if at least one academic in the de-
partment other than the one considered has published once in the
field. Second, we use a specialisation variable (‘Dep. specialisation’)
- the share of department d’s output in field f at date t (other than
the academic’s output) - to assess the role of the field’s relative

10 As Ciccone and Peri (2006) emphasise, only a combination of the externality
and of some possibly negative substitution effects is identified.

size in the department. Importantly, because the academic’s field
choice in a given year may not be an accurate reflection of the
average field of specialisation, we compute the individual variables
that rely on field over a longer time span than the one used for the
dependent variable. All publications until T are taken into account,
but the more recent ones count more than the older ones (see
Appendix A for details). Then, the department-field level explana-
tory variables are based on publication output at the field level for
all academics affiliated to the department at date t.

Jacobs (1969) popularised the idea that the overall diversity of
the local activity can be beneficial for local productivity, especially
in research-intensive sectors. According to this viewpoint, diver-
sity encourages the cross-fertilisation of ideas between industries,
which strengthens innovation and growth. There is a large liter-
ature which tests this idea by introducing a diversity index into
the estimated specifications. This, typically, is a Herfindahl index
on the shares of each industry in the local economy. We adopt a
similar procedure using the shares of each Jel code in the depart-
ment’s publications to obtain the department’s overall field diver-
sity (‘Diversity’).

Beyond department size, the physical proximity to other de-
partments with which academics might either interact or compete,
can matter. We capture this effect using an external research ac-
cess variable (‘Research access’), which is the spatially-discounted
sum of the sizes of all other departments. It provides informa-
tion on whether externalities emerge between different, but proxi-
mate departments, as highlighted by urban economics over the last
twenty years for the case of market activities.

Whether or not hiring top academics is a good strategy and
benefits the other academics in the department is a debated ques-
tion. We test, more generally, whether the department’s hetero-
geneity in terms of its academics’ publication records, measured by
the within-department coefficient of variation of individual output,
has an impact on individual publication output (‘Heterogeneity’).

Departments also may differ in terms of the academics’ pat-
terns of co-authorship. Having academics connected to foreign aca-
demic institutions can generate positive externalities via network
effects, for instance, an aspect that has been emphasised in the
case of both market activities and research (see Ductor et al., 2014,
for a recent example in economics). We compute the share of the
department’s academics connected to (at least one) co-author lo-
cated outside of France, but not in the USA (‘Non-USA connections’),
and the share of the department’s academics connected to co-
authors located in the USA (‘USA connections’).

We next describe the individual variables. It is crucial to con-
trol for individual characteristics in order not to attribute a simple
sorting of different academics in different departments to an exter-
nality effect. The data set we use allows us to identify both the im-
pact of individual characteristics and, therefore, to control for the
possible non-random selection of academics across departments,
and the externality impact of those characteristics, simultaneously.
For instance, older academics might publish less individually, but
exert a positive externality on the other academics in the depart-
ment. Therefore, we consider the role, at the individual level, of all
the variables for which a possible department level externality is
tested. This includes academics’ age (and its square), gender, posi-
tion held and rank A status, and dummy variables for connection
to at least one co-author abroad, but not in the USA, and connec-
tion to a co-author in the USA.

We also include variables that reflect an academic’s individ-
ual research characteristics. To test for the presence of economies
of scale within co-author teams, we introduce academics’ average
number of authors per publication (‘Authors per publication’). This
variable is central in many studies of the determinants of publi-
cation records that ignore the role of location, but evaluate the re-
turns from co-authorship, following Sauer (1988). We also consider
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academics’ field diversity (‘Individual diversity’), to assess whether
academics benefit from knowledge acquired in other fields, to pub-
lish in a given field. This tests the presence of complementarities
between fields at the individual level. The variable is the logarithm
of the number of fields in which the academic has published.

Finally, some estimations also consider individual fixed effects,
which capture the role of any individual characteristic that is con-
stant over time. The definitions of all the variables are provided in
Appendix A.

2.4. Samples and mobility

Using a three-year moving average for publication output pre-
vents us from considering years 2006, 2007 and 2008. Therefore,
the time observations in our data set, span 1990 to 2005. Both the
number of academics and the number of departments are mono-
tonically increasing over time, from 1753 academics and 69 depart-
ments in 1990, to 2914 academics and 81 departments in 2005.
Over the 16 years of our panel, this leads to 39,266 academic-year
observations and 1267 department-year observations, 1208 with at
least one academic who publishes.

The regressions are performed at the field level. Since there are
18 possible fields, the 39,266 academic-year observations trans-
late into 706,788 academic-field-year observations, which then is
increased because some observations are duplicated in the case
of academics with multiple affiliations. As a result, the number
of academic-field-year observations in our first-step estimation for
the probability to publish is 770,202. This reduces to 758,790
when department-year fixed effects are considered because some
department-years have no one that publishes. This reduces fur-
ther to 424,044 when we include individual fixed effects because
some academics have no publications. Finally, because academics
do not publish in all fields, many of these observations correspond
to zero outcomes in a given field. There are ‘only’ 38,836 non-zero
academic-field-year observations, which are the observations used
for the first-step quantity and quality estimations for which we
take logs. In the second step, we have 1208 department-year ob-
servations.

Appendix Table B.1 presents some descriptive statistics for in-
dividuals and departments. Overall, there is substantial variation
in the data in relation to individual publication output and de-
partment characteristics. As emphasised in the introduction, iden-
tification relies on the mobility of some academics between de-
partments, and on the fact that some have multiple department
affiliation at the same date. On average, each year, 2.1% of aca-
demics move to another department, and 14.8% have moved at
least once over the whole period. 9.0% of the individual-year ob-
servations correspond to multi-affiliated academics, and 18.6% of
the academics have been multi-affiliated at least once. Mobility
rates between cities in comparable estimations of agglomeration
effects in market activities, in general, also are around 2% per year.
There would appear to be room for mobility to be sufficiently high
to allow for the identification of both individual and department-
time fixed effects. However, what matters is the number observa-
tions relative to the number of fixed effects to be identified, which
is higher when matched employer-employee wage or productivity
data are used. Overall, these figures, on their own, make it difficult
to assess whether or not our estimations are correctly identified.
We return to this issue in the discussion of the results.

3. Productive academics: Individual abilities versus department
effects

This section studies the determinants of individual productiv-
ity and assesses the relative weights of individual and department

effects. We regress individual productivity in a specific field on in-
dividual characteristics related to both individual abilities and in-
dividual research features (including field-time fixed effects), de-
partment field-specific variables (field presence and specialisation)
and department-time fixed effects. Table 1 Columns (1) and (2)
(‘Publishing’) refer to a linear probability model where the depen-
dent variable is 1 if academic i produces in field f at date t and 0
otherwise. Columns (3) and (4) (‘Quantity’) concern the log of the
number of publications, and Columns (5) and (6) (‘Quality’) and
Columns (7) and (8) (‘Top quality’) regard the log of the average
publication quality using the standard and top journal quality in-
dexes respectively. For each output measure, the first column ex-
cludes individual fixed effects, which are included in second col-
umn.'!

Before turning to the effect of each variable, we start with some
variance analysis. A first remark regards the large increase in the
R2, of 17% for the probability to publish, of 22% for the number
of publications, of 32% for publication quality and of 28% for top
quality when department effects are considered, compared to the
estimations (not reported here) that do not include department
characteristics in the specification (and when individual fixed ef-
fects are not included in either case). The explanatory power of
the model increases even more if individual fixed effects are in-
troduced. It becomes 50% to 80% higher compared to if only indi-
vidual variables and department effects are included, and reaches
levels that are comparable although slightly lower, than those ob-
tained for the standard individual wage or productivity equations,
with R? between 0.54 for quantity and 0.72 for top quality.!? A
last conclusion is that the model explains the average quality bet-
ter than the number of publications and, especially, if we consider
the index for top quality. This would seem to make sense from an
academic perspective, since publication in a top journal requires
more specific skills, which are captured by the model, than just
publishing in general.

Obtaining more precise insights into the sources of output vari-
ation requires a more detailed variance analysis. It is provided
in Table 2 for the determinants of individual publication quality,
without (left panel) and with (right panel) individual fixed effects.
First, the ‘Std. dev.” columns report the standard deviation of the
effect of a variable or a group of variables for the quality estima-
tions presented in Table 1 columns (5) and (6) respectively. The
higher this standard deviation relative to the standard deviation
of the dependent variable to be explained (reported in the first
line), the larger the explanatory power of this variable or group
of variables. However, a variable or group of variables has a large
explanatory power if its effect is largely correlated with the depen-
dent variable. This is reported in the ‘Corr.” columns.!?

' The effects of women and age are not displayed in columns (2), (4), (6), and (8)
since it is not possible to identify them separately from individual and year fixed
effects. There are some variations for the rank A and position variables within in-
dividuals, but, since they are rare, we prefer also to remove these variables when
considering individual fixed effects. The results are hardly affected if they are in-
cluded.

12 The R? is lower for the probability to publish, but we do not have a benchmark
value for this case, and it obviously arises, at least in part, from the large number
of zero observations.

13 Imagine a model with only two explanatory variables, y; = ax; + Bz; + &;. The
first row in the table would report in column ‘Std. dev.’ the variance of y;, to be
explained. The second row in Column ‘Std. dev.” would report the variance of o x;,
i.e,, of the effect of x; on y;, all else being equal. The ‘Corr.’ column would report
the correlation between y; and again « x;. Considering the effect of x;, « x;, and not
x; only, takes account of whether the impact of x; is large, with everything else
controlled for or not (assuming that « is deterministic). This provides a way to as-
sess the relative explanatory power of the variable. This can be applied nicely to a
group of variables. For instance, the variance of ax; + Bz; and then its correlation
with y; would be reported. See Abowd et al. (1999) for more details on this type of
variance analysis. The last column, ‘Sorting’, reports the correlation between the ef-
fect of a variable or group of variables, with all department effects included (hence,
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Table 1
Determinants of individual publications.
Publishing Quantity Quality Top quality
(1) (2) 3) (4) (5) (6) (7 (8)
Individual characteristics
Women —-0.0161 -0.119° —-0.0677 —-0.270°
(0.001) (0.009) (0.009) (0.024)
Age —0.005¢ —-0.035¢ —0.0224 —0.0934
(0.000) (0.003) (0.003) (0.009)
Age square 0.000¢ —0.000  0.000¢ —0.000 0.000° —0.000  0.000% —-0.001°
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Rank A 0.0447 0.218¢ 0.136% 0.5429
(0.001) (0.009) (0.009) (0.024)
Authors per publication -0.948¢  —-0.925%  0.186“ 0.192¢ 0.508¢ 0.539¢
(0.011) (0.015) (0.010) (0.013) (0.027) (0.034)
Individual diversity -0.0967  —0.130" 0.013¢ 0.003 0.109¢ 0.024
(0.007) (0.009) (0.007) (0.008) (0.018) (0.020)
Non-USA connection 0.3764 0.193¢ 0.307¢ 0.0844 1.128¢ 0.3424
(0.011) (0.014) (0.011) (0.012) (0.029) (0.031)
USA connection 0.408 0.223¢ 0.509¢ 0.209¢ 1.604¢ 0.611¢

(0.015) (0.019) (0.014) (0.016) (0.038) (0.042)
Dep.-field characteristics

Dep. field presence 0.063¢ 0.122¢ 0.345¢ 0.334¢ 0.114¢ 0.087¢ 0.359¢ 0.318¢
(0.001)  (0.002)  (0.022)  (0.022)  (0.021)  (0.019)  (0.055)  (0.048)
Dep. specialisation 0.014¢ 0.024¢ 0.098¢ 0.088¢ 0.036°  0.020° 0.132¢ 0.084¢

(0.000)  (0.000)  (0.004)  (0.004)  (0.004)  (0.003)  (0.009)  (0.008)
Fixed effects

Field-time Yes Yes Yes Yes Yes Yes Yes Yes
Department-time Yes Yes Yes Yes Yes Yes Yes Yes
Position Yes No Yes No Yes No Yes No
Individual No Yes No Yes No Yes No Yes
R? 0.07 0.13 0.33 0.54 0.37 0.65 0.46 0.72
Observations 758,790 424,044 38,836 38,836 38,836 38,836 38,836 38,836

Notes: Standard error between brackets. & » ¢: significant at the 1%, 5% and 10% levels respectively. OLS estimates. Variables
are defined in Section 2.2.

Table 2
Variance analysis of the individual publication quality.

Without individual fixed effects =~ With individual fixed effects

Std. dev.  Corr. Sorting Std. dev.  Corr. Sorting
Explained: Quality 0.453 1.000 0.453 1.000
Individual effects 0.159 0452  0.193 0.340 0.753  -0.078
Indiv. fixed effect - - - 0.331 0.636  —0.097
Obs. indiv. effects 0.159 0.452  0.193 0.178 0.254  0.031
Women 0.015 0.048  0.017 - - -
Age 0.082 0.132 -0.026 0.162 0.134 0.016
Position 0.046 0.151 0.060 - - -
Rank A 0.038 0.102 0.136 - - -
Authors per pub. 0.040 0.215 0.092 0.041 0.215 0.038
Individual diversity 0.004 0.141 0.120 0.001 0.141 0.032
Non-USA connection  0.061 0276  0.123 0.017 0.276  0.008
USA connection 0.075 0.317 0.175 0.031 0.317 0.039
Department effects 0.154 0434  1.000 0.111 0.189 1.000
Dep.-time fixed eff. 0.152 0.418 0.988 0.110 0.173 0.992
Dep.-field-time eff. 0.024 0.134 0.169 0.014 0.142 0.133
Field presence 0.016 0.066 0.116 0.012 0.066  0.033
Specialisation 0.027 0.081 0.082 0.015 0.081  0.099
Field-time fixed effect 0.091 0302  0.121 0.063 0257  0.024
Residuals 0.360 0795 0 0.268 0593 0

Notes: The table presents the variance analysis of the estimations reported in Table 1 columns (5)
and (6). First, all variables are centred with respect to their annual mean. Therefore, all the vari-
ables are detrended and the variance analysis is performed along the within-time dimension. The
“Individual effects” row corresponds to the simultaneous roles of individual observed and fixed
effects if any. The “Obs. indiv. effects” row corresponds to the role of all the observed individ-
ual effects taken together. “Department effects” corresponds to the role of both department-time
fixed effect and all department-field-time effects. “Dep.-field-time eff.” reports the simultaneous
roles of “Field presence” and “Specialisation’. See footnote 13 for details of what is reported in
each column.
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The variance analyses, considering or not individual fixed ef-
fects, respectively the right- and left-hand sides of the table, differ
greatly. Without individual fixed effects, the explanatory power of
individual and department effects is very similar in terms of both
the standard deviation of the effects (each around one-third of the
standard deviation of the dependent variable) and the correlation
to the dependent variable (slightly less than 0.5). The two groups
of variables contribute to the same extent to explaining individual
publication output.

In contrast, individual effects have much larger explanatory
power if individual fixed effects are considered. The right-hand
side of Table 2 shows that the standard deviation of individual
effects is two-thirds that of the dependent variable, and is three
times bigger than the one of department effects. The correlation
to the dependent variable is four times larger for individual ef-
fects. This means that some unobserved individual effects are sig-
nificantly influencing publications quality and, if individual fixed
effects are not included in the specification, part of this is captured
by the department-time fixed effects. Appendix Tables C.1, C.2 and
C.3 reproduce the variance analysis respectively for the probability
to publish, publication quantity and top quality. For all the vari-
ables, the conclusions are similar.

To sum up and keeping in mind that, if there is insufficient
mobility between departments - which we discuss further below,
individual fixed effects cannot always be properly identified sepa-
rately from department effects, the lower bound of the explanatory
power of department effects is around a quarter of the explanatory
power of individual effects. However, at the upper bound, without
individual fixed effects, but still including a fairly large set of indi-
vidual observable characteristics, department effects can explain as
much as individual effects. This contrasts with the findings in the
literature. Waldinger (2012) finds no peer effects among physicists,
chemists and mathematicians in Nazi Germany. Similarly, Dubois
et al. (2014) find no effects for modern-day mathematicians. Kim
et al. (2009) find that the effect of being in the top 25 economics
and finance departments gradually disappears between the 1970s
and the 1990s in the USA. Note that these authors comment on
the fact that department effects are or are not significant, but do
not, as we do in this paper, discuss their overall explanatory power.
Thus, the perspective is different and, in our view, our approach
is relevant for assessing the share of individual productivity ex-
plained by local effects. Another possible explanation of the differ-
ence between these results is that individual or department fixed
effects are not always properly identified. Unfortunately, whether
mobility is sufficiently high to identify both individual and depart-
ment fixed effects is difficult to test formally and is not attempted
in any of the literature. Finally, it might be that research habits
differ between a European country, such as France, and the USA,
in terms of both research technology (e.g. intensity of internet use
for collaborations) and institutional design. For instance, the pos-
sibility of academics to capture their publication performance is
considered lower for most European countries where wages and
positions are less closely tied to publication records (see Combes
et al., 2008b, for France). All of these factors might be affecting
the relative roles of individual and department effects.

Another important result emphasised by Combes et al. (2008a)
is related to the sorting of workers across space. More able work-
ers locate in more favourable locations, that is, those where the lo-
cation effects reflecting local externalities are strongest. The “Sort-
ing” columns in Table 2 for publication quality, and in Tables C.1,
C.2 and C.3 for the probability to publish and the quantity and top
quality of publications, report the correlation between the effect

the value 1.000 for the line ‘Department effects’). This allows us to assess which
variable (or group of variables) is the most strongly correlated to the department
component of individual productivity.

of a variable or group of variables and the overall department ef-
fects. Typically, it is positive for observed individual characteris-
tics. Workers with individual observed characteristics that promote
higher numbers of publications and higher quality, are located in
departments that provide larger external effects.'”* When individ-
ual fixed effects are not controlled for, the correlation of all indi-
vidual observed effects together with overall department effects,
is large at 0.19. However, it falls to 0.03 when individual fixed ef-
fects are controlled for and we observe a negative correlation at
—0.10 between individual fixed effects and overall department ef-
fects. Therefore, we find that the effect of spatial sorting of aca-
demics is quite large and positive on the observed characteristics,
but that it decreases hugely if individual fixed effects are consid-
ered; the overall sorting turns negative (at —0.08) due to a more
than compensating negative sorting on unobservable characteris-
tics.

The sorting results for quality lie between those obtained for
quantity and top quality, which are reported in Appendix C. In re-
lation to quantity, there is almost no sorting on observed charac-
teristics (correlation at +0.01 and —0.04 without and with fixed
effects respectively) and a fairly large negative sorting for indi-
vidual fixed effects (correlation at —0.16). For top quality, there
is a positive sorting effect on observed characteristics (+0.24 and
+0.04 without and with fixed effects respectively), thus, stronger
than for quality, and a fairly small negative sorting for individual
fixed effects (—0.04). Unfortunately, none of the papers assessing
the magnitude of peer effects in science computes these corre-
lations between individual and department effects, which would
have allowed us to compare these important results with those
from other fields or for other periods.

The presence of a negative sorting on unobserved academic
characteristics would be a striking result. However, we cannot ex-
clude that a negative sorting on unobserved individual character-
istics is the result of weak separate identification of individual
and department fixed effects. Further investigation renders this hy-
pothesis more credible. We re-estimate the model after removing
the departments and academics contributing, a priori, the most to
identification, that is, first, the three largest departments, which
account for around 15% of French academics, and second, the 15%
most productive academics. In both cases, the negative correlation
between individual fixed effects and department effects increases
to —0.19 in the first case and to —0.41 in the second case, for in-
stance, for the quantity of publications (see full results in Bosquet
and Combes, 2017). As Andrews et al. (2012) emphasise, this is a
sign of possible lack of identification power.

4. Role of individual characteristics

Before investigating in Section 5 the channels for local effects,
we discuss the role of individual characteristics. The results in
Table 1 suggest that women and older academics publish less. This
is consistent with the findings in the literature and this is even
more intuitive in our case since we control for type of position
held. Once a given position is achieved, full professor for instance,
the number and quality of publications decrease with age. Part of
the effect might result also from a cohort effect (previous genera-
tions had less incentives to publish than younger academics).

As described in Bosquet and Combes (2017), the results for
the impact of different positions are as expected. The higher the
rank (professor, research professor and, especially, INSEE or Ponts-

4 Age is negatively correlated to department fixed effects and has a negative
effect on output, so, again, we find that academics with “good” characteristics
(younger age), tend to locate in better quality departments. The women dummy
is the only exception here, although the correlation to the dependent variable is
small.
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et-Chaussées engineers, compared to assistant professor or junior
research fellow) and the more time allocated to research (research
versus teaching positions), the higher the quantity and quality of
publications. This applies also to academics in pure economics de-
partments compared to those who work also in business or math-
ematics, for instance. Therefore, even if part of the promotion
process in France does not depend on publications, as shown in
Combes et al. (2008b), those who are appointed to more senior
positions tend to publish more on average. Note that our aim here
is not to give a causal interpretation for these variables, but to con-
trol for individual ability when estimating the role of departments.

Note, also, that we control not only for some of the standard
“ability” variables considered in wage and productivity equations
but also for variables characterising the academic’s research. The
variables showing the largest correlation to the dependent vari-
able are the connection variables. Academic economists with more
co-authors working abroad (both in the USA and elsewhere), also
publish more and are generally over-represented in better depart-
ments. Again, the direction of the causalities cannot be determined
here.

The average number of co-authors per publication also has
a large explanatory power. Its impact on published quantity is
mostly negative. Having more co-authors decreases the number of
published papers, which means that attributing only part of the
publication to each co-author corresponds to a stronger effect than
the effect of producing more papers with more co-authors. In other
words, the quantity published is subject to decreasing returns to
scale in terms of the number of authors; academics would pub-
lish more papers were they to work alone. However, the average
number of co-authors has a large positive effect on average publi-
cation quality, and this is almost three times larger for top quality.
Therefore, a larger number of co-authors decreases the equivalent
number of publications written alone, but increases their quality.
Thus, there is a trade-off, which only an analysis such as that pre-
sented here can identify. For instance, according to the estimates
controlling for individual fixed effects (although magnitudes are
very similar without), an academic with an average of two co-
authors rather than one (per publication) has 31.3% fewer publi-
cations, but their average quality is 8.1% higher and average top
quality is 24.4% higher.”> Combining these two effects, having two
co-authors rather than one, decreases the quality-adjusted number
of publications (a measure that is frequent in the literature and
here is obtained by multiplying the quantity by the average qual-
ity) for both standard and top quality, although less in the case of
top quality. Therefore, we should not expect a higher number of
publications, even in good quality journals, based on co-authoring,
but we can expect a higher possibility of publication in top jour-
nals. The article by Sauer (1988), which is one of the earliest con-
tributions on the impact of co-authorship on publication, finds al-
most no effect, and two other studies, also on economists, Hollis
(2001) and Medoff (2003), conclude that there is a negative effect
of co-authorship on publication quality. Dubois et al. (2014) iden-
tify an overall negative effect of co-authorship among mathemati-
cians on their citations-adjusted publication index, but the effect of
collaboration with co-authors with different specialisation is pos-
itive. Ductor (2015) finds for economists a negative effect of co-
authorship between 1970 and 2011, which turns positive if unob-
served heterogeneity and endogenous co-authorship formation are
accounted for. Overall, our results are more in line with studies
that find a negative impact of co-authorship; however, ours is the
only work that estimates the effect of co-authorship on the aver-
age quality of publication. We find that this is positive, the more
the more selective the journal.

151570925 _ 1, 1,50192 _ 1 and 1.5%539 — 1, respectively.

We find also that a higher diversity of research fields decreases
the number of an academic’s publications, but has no impact on
their quality and, possibly, has a positive impact on top-quality
publications, although this disappears if we control for individual
fixed effects. Dubois et al. (2014) find a positive effect of field di-
versity for mathematicians.

Finally, in Bosquet and Combes (2017) we report estimations for
the quality determinants that control for individual quantity, al-
though endogeneity concerns might be more severe than for other
variables. This allows us to test for the presence of increasing re-
turns to scale on quality at the individual level (as opposed to the
co-author team level, assessed before based on the number of co-
authors). This has been overlooked in most previous work. We find
increasing returns to number of publications for average quality
and, even more so, for top quality. The more academics publish,
the higher the average quality of their publications. An academic
with twice as many publications has an average publication qual-
ity 6.6% higher, and a top publication quality 40.8% higher when
not controlling for individual fixed effects.!S It follows, also, that
the impact of the number of co-authors per publication on quality
is even stronger if controlling for quantity.

Notice that all these results hold within field since we control
for Jel code fixed effects. Jel codes appear to have quite large ex-
planatory power, especially in relation to publication quality and
top quality. This reflects the fact that not all fields are equal in
terms of publication opportunities. To the best of our knowledge,
no one has attempted to assess whether this is due to a purely
“fashion” effect (some topics are more “fashionable”, which makes
publication easier) or to some selection effects (more able aca-
demics self-select in certain fields or particular fields attract more
able academics). We do not aim in this paper to tackle this difficult
question. However, in terms of interpretation, here, individual and
department effects are estimated net of the direct role of publica-
tion fields.

5. Channels of department externalities

Recall, that we want not only to emphasise that local effects
are present in academia, which is in line with the literature and
discussed in Section 3, but also to assess whether the standard lo-
cal characteristics considered in urban economics, completed by a
number of others potentially relevant for academic research activ-
ity, matter. This requires us to study both the impact of the field
presence and specialisation variables in the first-step estimation,
and the determinants of the department fixed effects in the sec-
ond step. The results are presented in Table 3. The first two rows
report the results of the first-step estimations (Table 1); subse-
quent rows report the estimations of specification (2) on the panel
of department-time fixed effects.

As shown by the low within-time R? values reported in
the penultimate row of Table 3, we can conclude that, broadly,
department-time fixed effects are difficult to explain when con-
trolling for individual fixed effects. Even when not controlling for
individual fixed effects, the explanatory power of overall depart-
ment characteristics is lower than usually obtained for the case
of market activities. As reported in Table 2 for quality and in
Appendix C for the other publication measures, the two field-
specific department characteristics, introduced in the first-step
specification, also have much lower explanatory power than the
department-time fixed effects. Generally, the explanatory power of
department characteristics is slightly higher at the two extremes
of the publication measures as shown by the full variance analysis
provided in Table 4, which does not account for individual fixed ef-

1620092 _ 1 and 20494 — 1 respectively.
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Table 3

The effects of department characteristics.

Publishing Quantity Quality Top quality
1) (2) (3) (4) 5) (6) (7) (®)
Field presence (from 1st step)  0.063¢ 0.122¢ 0.345¢ 0.334¢ 0.114¢ 0.087¢ 0.359¢ 0.318¢
(0.001) (0.002) (0.022) (0.022) (0.021) (0.019) (0.055) (0.048)
Specialisation (from 1st step) 0.014¢ 0.0244 0.098¢ 0.088¢ 0.0364 0.020¢ 0.132¢ 0.084¢
(0.000) (0.000) (0.004) (0.004) (0.004) (0.003) (0.009) (0.008)
Size 0.003° —0.002 0.009 0.000 0.034° -0.013 0.055 -0.033
(0.001) (0.002) (0.011) (0.015) (0.013) (0.014) (0.035) (0.035)
% women 0.009 0.008 —0.041 0.157 —-0.002 0.068 0.011 -0.110
(0.007) (0.014) (0.083) (0.120) (0.097) (0.109) (0.264) (0.276)
Average age 0.001° 0.002° —-0.002 0.002 —0.006° —0.005 —0.026" —0.025"
(0.000) (0.001) (0.003) (0.004) (0.003) (0.004) (0.009) (0.009)
% rank A -0.013" —-0.037" 0.101 -0.149 0.286' -0.022 1.061° -0.150
(0.005) (0.011) (0.067) (0.097) (0.079) (0.089) (0.214) (0.225)
Diversity 0.001 —-0.011° —-0.073" —0.059"  0.043° -0.027 0.054 -0.043
(0.002) (0.003) (0.020) (0.027) (0.023) (0.024) (0.064) (0.062)
Research access 0.001" —0.003"  0.025° —-0.012 0.036' 0.001 0.122° 0.033
(0.001) (0.001) (0.007) (0.010) (0.008) (0.009) (0.022) (0.024)
Heterogeneity —0.022° —-0.021° 0.000 -0.014 0.098° 0.025 0.382° 0.141°
(0.002) (0.004) (0.026) (0.034) (0.031) (0.032) (0.084) (0.079)
USA connections 0.139° 0.094" -0.270 0.048 1.052° 0.251 3.080° 0.700
(0.017) (0.025) (0.181) (0.219) (0.220) (0.205) (0.597) (0.515)
Non-USA connections 0.162° 0.031 0.267° 0.192 0.302° —0.289° 1.324° —0.549
(0.013) (0.020) (0.144) (0.177) (0.175) (0.166) (0.474) (0.416)
Positions’ shares Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes Yes Yes Yes
Individual FE in 1st step No Yes No Yes No Yes No Yes
R? 0.62 0.72 0.69 0.58 0.56 0.49 0.56 0.62
OLS within-time R? 0.47 0.15 0.08 0.09 0.22 0.04 0.28 0.06
Observations 1208 1208 1208 1208 1208 1208 1208 1208

Notes: Feasible General Least Squares. Standard error between brackets. @ » ¢: significant at the 1%, 5% and 10% levels respectively.

Table 4
Variance analysis of the determinants of department fixed effects.
Probability Quantity Quality Top Quality
Std. dev.  Corr. Std. dev.  Corr. Std. dev.  Corr. Std. dev.  Corr.
Explained: Dep. fixed eff. ~ 0.027 1.000 0.285 1.000 0.350 1.000 0.979 1.000
Observed characteristics 0.019 0.686  0.082 0.288 0.166 0.474 0.514 0.525
Composition effects 0.011 0.065  0.059 0.205  0.104 0366  0.278 0.396
Gender 0.001 -0.032  0.001 0.011 0.012 0.084  0.039 0.089
Age 0.003 —0.090 0.003 -0.030 0.011 —-0.019 0.059 —-0.011
Rank A 0.002 -0.222  0.023 0.167 0.042 0342  0.180 0.393
Positions 0.009 0.145 0.050 0.164 0.082 0280 0.164 0.222
Research characteristics 0.021 0.587 0.057 0.200 0.108 0.375 0.354 0.450
Size 0.003 0.043  0.002 0.011 0.020 -0.008  0.025 -0.003
Research access 0.002 0.210 0.038 0.168 0.055 0.288 0.185 0.333
Diversity 0.001 0.138 0.039 0.109 0.011 0.016 0.015 —0.004
USA connections 0.008 0463  0.019 —0.099  0.058 0.333 0.181 0.392
Non-USA connections 0.010 0.486 0.021 0.132 0.027 0.313 0.105 0.366
Heterogeneity 0.009 0.341 0.001 —0.001 0.032 —0.108 0.127 —0.089
Residuals 0.020 0.728  0.273 0958  0.308 0.881 0.833 0.851

37

fects. Department characteristics matter more for either just pub-
lishing or at the other extreme of the distribution, publishing in a
high quality journal, and are less important for number of publica-
tions.

The only department characteristics that exert a significant pos-
itive impact on individual publications, both with and without
individual fixed effects, and for all publication dimensions, are
the two field-specific characteristics. The marginal effects of field-
specific characteristics are quite large. For instance, the presence
of an academic’s field in the department increases the number of
other academics’ publications in that field, and their average top
quality by almost 40% (39.7% and 37.4% respectively). The effect is
lower for the probability to publish and average standard quality

(13.0% and 9.1%)."7 Similarly, the elasticity of specialisation, which
for market activities is in the range 0.01-0.05 for productivity, is
significantly larger here for quantity and top quality. Doubling the
department’s share of publications in a field (corresponding to an
increase of one standard deviation at the median), increases in-
dividual quantity and average top quality by 6.3% and 6.0% re-
spectively.'® From the regressions reported in Bosquet and Combes
(2017), we see that controlling for individual quantity in the first
step estimation, positive field presence and specialisation impact
are due not just to the fact that these characteristics increase indi-

17 g0334 _ 1, 0318 _ 1, 0122 _ 1, and e%%7 — 1, respectively.
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vidual quantity, which, in turn, increases average quality as shown
in Section 4. The impact of the department-field variables remains
significant when controlling for individual quantity, and lower by
only around one third. Overall, more academics in the department
in a given field helps other academics to publish more and to pro-
duce publications of higher quality, in that field. The so-called lo-
calisation effects that reflect local economies of scale within the
field, similar to their effect within industries in market activities,
impact significantly publications in economics in France.

The impact of size of the local economy on local productivity
has been the focus of many urban economics papers. We could
have evaluated the role of the size of the city where the univer-
sity is located. However, we believe that local externalities may
be even more localised in relation to academic activities, for in-
stance, because these activities require more face-to-face contact.
Therefore, we use department size, defined as the number of full-
time equivalent academics. This is an interesting variable for policy
since it is, at least partly, down to the department head, the uni-
versity or central government (in many European countries). We
test the relevance of our choice of spatial scale in two ways. First,
we include in the specification a research access variable for prox-
imity to other departments, which allows us to separate very local
size externalities from more diffuse ones. Second, we provide es-
timates at the employment area level, a more aggregated spatial
classification.

Department size, similar to overall department characteristics,
has no significant impact on department fixed effects when con-
trolling for individual fixed effects. Without individual fixed effects,
the positive elasticity obtained for quality is of the same magni-
tude as the estimates in the literature for market activities. Dou-
bling department size would increase average quality by 3%-4%.
The fact that the effect disappears when individual fixed effects are
introduced might mean that academics with better characteristics
join larger departments.

The findings for the “Research access” variable seem to indi-
cate a further role of local size at a larger spatial scale, through
proximity to nearby departments. When not controlling for indi-
vidual fixed effects, the elasticity of research access is positively
significant for all dimensions of publication productivity. It is fairly
high for top quality, since multiplying research access by 5, which
is around one standard deviation at the median, increases aver-
age top quality by 21.7%. The impact is still 6.0% for quality and
4.1% for quantity.'® Again, this may be the result of the sorting of
more efficient academics according to unobserved characteristics,
in departments with better research access since the effects are no
longer significant when individual fixed effects are controlled for.
The explanatory power is also much higher for market access than
for size, with a still quite low standard deviation of the effects, but
a rather large correlation to the dependent variable (0.33 for top
quality from Table 4 for instance).

More in line with the analyses in urban economics, we can as-
sess the role of size on a larger spatial scale by aggregating the
data at city level. We use employment areas, which refer to 341
spatial units in France built by INSEE, the French national insti-
tute of statistics, specifically to study the role of local labour mar-
kets. For many employment areas, there are either no universities
or only one (for 38 employment areas): thus, considering depart-
ment or employment area is the same. Six employment areas host
two departments, four employment areas host three departments,
and three employment areas host four or more departments. The
results in Bosquet and Combes (2017) are very similar at this scale
compared to university departments. In particular, the elasticity of
local size, which should be the most affected by this change of spa-

1950122 _ 1 50036 _ 1 and 50025 _ 1, respectively.

tial scale, is generally only slightly smaller and less significant. Re-
search access still matters, and its impact on top quality remains
significant when individual fixed effects are controlled for, with a
high value at 0.099. Overall, it is difficult to assess whether local
effects matter more at the department or at the city level, possi-
bly because these two levels are too similar. However, moving to
a larger spatial scale, that is, the region, would reduce the number
of observations too much and would make less sense in terms of
connections between departments.

In addition to size and market access, some other department
variables have significant explanatory power when not control-
ling for individual fixed effects. This contrasts with the findings in
much of the urban economics literature, which show that these
two variables mostly explain productivity differences across loca-
tions. We study the role of co-authors’ locations based on the con-
nection variables. The literature on academic networks (see for in-
stance Laband and Tollison, 2000; Rosenblat and Mobius, 2004)
shows that distance to co-authors has increased significantly over
time. If the links to co-authors were not controlled for, access to
departments outside France could have been computed and we
might have found a positive effect. Here, having co-authors abroad,
either in the USA or elsewhere, increases both the individual quan-
tity and quality of publications, as shown in Section 3. Also, these
two variables are among those that have the largest explanatory
power of department fixed effects. The elasticities are large even
though, again, they reduce and lose significance when individual
fixed effects are controlled for. The role of USA connections is
the strongest for the extreme dimensions of publication, that is,
the probability to publish, and the average top quality, while non-
USA connections affect all dimensions of publication activity (prob-
ability to publish, number of publications and publication qual-
ity). In this case, the effect increases moving across these dimen-
sions (when individual fixed effects are not controlled for). In a
world where distance matters much less than previously, being
connected to other academics elsewhere and, in particular, to col-
leagues in the USA, remains important. This is in line with the
major role of networks in academia that is underlined in the lit-
erature.

Having heterogeneous academics in a department enhances av-
erage publications quality and, especially top quality, with an effect
that remains slightly significantly positive at 10% even when con-
trolling for individual fixed effects. We are not aware of a similar
finding in the literature. The presence of top people in the depart-
ment may help others publishing in the best journals. The explana-
tory power of this variable is also quite large. By contrast, hetero-
geneity has no effect on publications quantity and has a small neg-
ative effect on the probability to publish. Field diversity in the de-
partment has a rather small impact in general, most often negative,
but, in any case, quite sensitive to the specification chosen. Indus-
try diversity for market activities is also often found to have a not
very robust impact.

Finally, we consider as department characteristics the shares
in the department of the various individual characteristics con-
sidered in the first step. Taken together, they have similar ex-
planatory power to department overall research characteristics (re-
spectively rows ‘Composition effect’ and ‘Research characteristics’
in Table 4). However, it is the department composition in terms
of positions that matters most. Recall that when individual posi-
tion is controlled for in the first-step, a larger share of higher/the
most productive positions tend, in general, to increase the publica-
tion output of all other academics in the department. Bosquet and
Combes (2017) find that this is especially true when not control-
ling for individual fixed effects, and a few effects remain significant
even when individual fixed effects are controlled for. The share of
women, and average age explain much less. Older academics, in
a given position in the department, exert a significant effect even
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when controlling for individual fixed effects. The effect is positive,
but negligible for the probability to publish, and slightly larger and
negative for top quality. Increasing department’s average age by
three years (which is close to one standard deviation at the me-
dian), for a given composition of positions, decreases top quality
by 7.2%.2° The share of women in the department has no impact
on publication output, neither positive nor negative.

6. Conclusions

Location matters for the publication performance of French
economists and economics departments. A careful variance analy-
sis of individual publication determinants shows that the explana-
tory power of department effects accounts for at least a quarter
of the explanatory power of individual effects. This corresponds to
what many academics would expect. However, it contrasts sharply
with previous findings of the literature, which show the pres-
ence of small or no local effects. We attribute this difference to
our exhaustive data covering all academic economists in France
with many individual variables, which allow us (i) to follow them
over time and across locations even if they do not publish, (ii) to
consider more local effects and (iii) to develop a more complete
econometric strategy. Moreover, we separately studied the deter-
minants of the probability to publish, the number of publications
and their average quality, whereas most studies in the literature
consider only the quality-adjusted number of publications.

A new and puzzling result emerges, which future research
should investigate: neither standard variables considered in urban
economics nor a number of departments’ research characteristics
explain overall local effects. Nevertheless, department field special-
isation, which measures localisation economies at the field level
has a robust and rather large positive impact on the department
academics’ publications in that field. We find some evidence that
academic mobility in France might be too low to properly identify
individual and department-time fixed effects simultaneously. This
suggests that our strategy should be replicated with other coun-
tries to confirm or reject these findings and to propose some fur-
ther variables that might explain the roles of both department and
individual unobserved characteristics. It is possible that teaching
load and student quality or the efficiency of the local adminis-
tration, which cannot be controlled for here, are important. Also,
more subtle effects, such as the atmosphere in the department,
which sometimes is mentioned by academics, might also have an
effect.

Due to possible missing variables and reverse causality when
estimating the agglomeration effects, we do not claim to provide
a conclusive assessment of the role of department effects on in-
dividual performance. We would argue that endogenous individ-
ual location choices are of little concern, at least in the French
context, while historical natural experiments lack external validity.
Issues arising from the endogeneity of department characteristics
might be more serious and should be treated. The possibility of
combining bibliometric and administrative sources, as in the cur-
rent paper, should be extended to cover longer periods, other fields
and other countries. This would allow researchers to identify even
more sources of exogenous variation in order to properly assess
the role of endogenous and exogenous individual and department
characteristics. Adding more structure to the underlying network
formation and agglomeration and peer effects models, which here
are only implicit and, therefore, treated as a black box, would help
to improve the estimated specifications. Ultimately, this and future
work should provide important results to contribute to the better
design of higher education and research policies.

20 o-3x0.025 _ 1,

Appendix A. Definition of variables
Al. Publication measures

Academics’ publication output at date t is given by the sum of
the value of all their publications over period t (t corresponds
to years t+1, t+2, and t + 3 in our implementation). To assess
the value of a publication, each publication a is first weighted by
the quality of the journal, W(a), in which it is published. We use
the Combes and Linnemer (2010) journal weighting scheme. Each
journal weight is a weighted average of various recursive impact
factors built from Thomson Reuters Web of Knowledge impact fac-
tors?! and from Google Scholar citations.”? For journals not listed
in the Web of Knowledge, Combes and Linnemer (2010) use an
econometric model to infer their weight. This leads to a ranking
of all EconlLit journals. Unfortunately, the ranking is constant over
time and all of a journal’s publications receive the same weight
independent of their publication year. Then a function is applied
to the ranking to obtain more or less selective weighting schemes.
Here, we compare the determinants of publications using two of
them, CLm in which selectivity is moderate (ranging from a weight
of 100 for the Quarterly Journal of Economics through 55.1 for the
Journal of Labor Economics, for instance, to a weight of 4 for the
lowest ranked journal) and CLh which is more selective (ranging
from 100 for the Quarterly Journal of Economics to 0.0007 for the
lowest ranked journal, via 16.7 for the Journal of Labor Economics).
We refer to these two schemes as the ‘Quality’ and ‘Top quality’
publication measures, respectively.

Publication a is also weighted by the inverse of its number of
authors, n(a). Since a department’s publications output is the sum
of the publication outputs of its academics, we do not want a pub-
lication written by two members of the department to account for
more (or less) than the same publication written by a single au-
thor. As mentioned above, we evaluate the presence of increasing
or decreasing returns to scale within co-author teams, using the
average number of authors per publication as one of the indepen-
dent individual variables.

The output measure also takes account of the number of pages
in the article, p(a), relative to the average length of all articles
in EconlLit in the same journal in the same year, p. This captures
the idea that longer articles should contain more ideas and inno-
vations. A natural example is provided by the difference between
short and regular papers in the American Economic Review. Impor-
tantly, these means are computed within each journal-year. This
assumes that the editorial policy of the journal is consistent within
a year, an article 20% shorter than the journal average represent-
ing 20% less output, for instance. Conversely, differences in article
length between journals, which can stem from different page and
font sizes or from real contribution differences, are assumed to be
directly and fully reflected in the journals’ quality weight, W(a). In
some sense, our choice is intermediate between fully ignoring pub-
lication length, and using the absolute number of pages as some-
times done in the literature.

Finally, publication output is measured at the field level to en-
able us to study the effect of field-specific characteristics and to
control for between-field differences at the French level. We use
Jel codes at the first digit level (letter) and we ignore the fields
“Y - Miscellaneous Categories” and “Z - Other Special Topics”. We
also slightly modify the codes C and D by merging codes C7 (Game
Theory and Bargaining Theory) and C9 (Design of Experiments)
with Microeconomics (code D) and removing them from Mathe-
matical and Quantitative Methods (code C), which we believe is

21 http://www.webofknowledge.com/.
22 http://scholar.google.com/.
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more coherent. This leaves us with 18 fields. The weight of publica-
tion a attributed to academic i is first divided by the publication’s
number of Jel codes, J(a), and then multiplied by the publication’s
number of Jel codes corresponding to field f, J{(a).

To sum up, the publication output of academic i at date t in
field f is given by:

W (a) p(a) Js(a)
n@ p J@ '
where Card(tr) is the number of years in period t, typically

Card(r) =3 fort =t+1,t+2,t+3.
Then, y;; is decomposed as follows:

1
Yige = Card(7) 2

ae(i,T)

_ . . Yife
Yise = 1(Quantity;r > 0) x Quantity;s, x QuTtity,-ft ,
where Quantity;; is the number of publications of academic i in
Jr(@

field f at date ¢, Quantity;p = ﬁ(r) Yaelin) mayj@- 1he first com-
ponent is a dummy variable equal to 1 when at least one of aca-
demic i's publications at date t refers to Jel code f. The second
component measures the publication quantity of active academic
i in field f at date t. The last component corresponds to the aver-
age quality of publications of active academics i in field f at date t.
The observation weighting in estimations uses the share of field f

. .. Quantity; ..
in academic i's output at date t, S;f, = QuTm;lft‘ multiplied by «jq4;,
the share of academic i’s output attributed to department d at date

t defined below.

A2. Department characteristics

Let yj; denote the publication yearly output of academic i in
field f at date t. The total yearly output of academic i at date t is
the sum of y;; over all fields, y; = 3 ;yjs. Since some academics
split their time between multiple departments, let «;4; denote the
share of academic i's output attributed to department d at date t.
90% of our academics have only one affiliation, in which case oy
is equal to 1 for one department only and to O for all others. Then
an equal splitting between all affiliations is assumed, and ;g is 1
over the total number of affiliations. Department d’s yearly output
in field f at date ¢ is given by Yyr = > icq Qigr Yipr and its total
output by Yy =3 ¢ Yare = X icar Uide Yie-

The time span used here to measure activity at date t consists
of the moving average of the publications over the three years that
follow t. Importantly, because academics’ field choice in a given
year may not perfectly reflect their average field of specialisation,
we compute individual variables that depend on field over a longer
time span. In this case, as suggested by Combes and Linnemer
(2010), we discount, over time, past publications in the field: all
publications until t are taken into account, but more recent ones
count more than older ones. The discount factor ¢’ yearsllgefore t
1—exp (—10/('+1D)1
W. Year
t publications count 1, year t — 1 publications count 0.94, year t — 2
publications count 0.75, and so on. For instance, after 10 years they
count 0.20, and after 20 years 0.10 only.

The first ‘Department’s Field-Specific Characteristic’ consists of
a dummy variable for the presence of the field in the department:

corresponds to a logistic function given by

Field Presencegy, = 1 if Yy — Jige > O,
=0 else,

where Vdf[ and jjs are the same publication measures as those
used to measure academics’ output, but calculated over a differ-
ent time span, which considers all publications, but discounts them
over time.

Note that, strictly speaking, this variable and some described
subsequently, depend on each individual and not just the depart-
ment. However, they capture the notion of external effects and we

prefer to keep these notations for the sake of clarity. For market

activities, it is less crucial to exclude the own individual values

from the computation of local variables since, in any case, many

are negligible and the measure is almost not affected. Here, an in-

dividual can, on his or her own, represent a large share of the de-

partment’s output in a field, and this makes interpretation cleaner.
Then a specialisation variable - the share of department d’s out-

put in field f at date t (other than the academic’s output) - is given

by:

Specialisationg, = log M .

Yae — Vit

The diversity index net of the size effect is given by:

- 271
Z ( df[)
f Ydt

5 o\2
where 3¢ @ is a randomly-generated Herfindahl index built
dt

~ 271
Y,
Diversity,, = log | ) (fiﬂ> —log
f Ydt

by simulations. Indeed, a problem arises because, by construction,
the crude Herfindhal diversity index is highly correlated to de-
partment size. This is because departments with small numbers of
academics have many Jel codes without any publications. To re-
move this size effect, which is absent in standard urban economics
studies because there are few locations without any activity in an
industry, we subtract from the gross diversity index the value it
would take if all academics in the department were to randomly
choose their Jel codes. We first attribute random Jel codes to each
publication, assuming that the probability to publish in each Jel
code follows a binomial law with a probability of success given
by the share of output in each Jel code at the French level. Then,
the department diversity index is recomputed using these new Jel
codes. The randomly-generated Herfindahl index for the depart-
ment is the average of 1000 such procedures.

The research access variable is the spatially-discounted sum of
the sizes of all other departments:

Research Access;; = log Z

where Distyy is the geographical distance between departments d
and d’. Alternative specifications of the research access variable,
with squared distance or the square root of distance in the denom-
inator, were tested and led to qualitatively similar results. We keep
the most standard one.

The department’s heterogeneity in terms of academics’ publica-
tion records is measured by the within-department coefficient of
variation of individual output:

Standard Deviation(Jit)ic(q.r)
Average (Jit)ic(d.0)
where Standard Deviation(Jit)ic 4y and Average(¥i)ic(q) are the
standard deviation and the average of individual publication out-

puts within department d at date t.
Finally, field diversity at the individual level is given by:

Heterogeneity,, = log

)

Individual Diversity; =log | > " 1(Ji > 0) | .
f

where 1(Jis; > 0) is a dummy variable equal to 1 when academic
i has at least once published in field f until date t.

Appendix B. Descriptive statistics and simple correlations

Panel (a) in Table B.1 presents descriptive statistics for all
academics. The average academic is 45.6 years old and 25% are
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women. We do not present the share of each of the 10 positions
distinguished, but we create two aggregate variables that char-
acterise them. The line ‘Teaching’ reports that 83% of academic-
year observations have statutory teaching loads, others correspond
to researcher academics. The line ‘Rank A’ reports that 35% of
academic-year observations correspond to a rank A position, that
is, equivalent to full professor as opposed to assistant professor.

Not all academics publish over a given three-year period. The
‘Publisher’ row in Table B.1 panel (a) reports that one-third have
published at least one article over the three-year period, possi-
bly co-authored, and in any field. This is one of the figures that
changed quite substantially over time, rising from 0.17 in 1990 to
0.42 in 2005. Panel (b) in Table B.1 provides descriptive statistics
for the sub-group of academics who published at least one article
over the three years. They are almost three years younger, slightly
less likely to be women, and more likely to hold non-teaching and
rank A positions.

The row ‘Quantity’ in Table B.1 panel (a) reveals that the av-
erage academic publishes 0.17 papers equivalent alone per year,
which is one paper with one co-author every three years. This
is small, but due partly to the fact that many academics do not
publish any papers. Conditional on having at least one publication
over the three-year period, Table B.1 panel (b) shows that the av-
erage number of publications is three times higher, corresponding
to, for instance, one single authored publication and one publica-
tion with a co-author, every three years. In relation to quality, we
can confirm the well documented large disparities existing among
academics (see Lotka, 1926). The mean publication is worth the
equivalent of one publication per year in the 150th ranked journal,
but the median publication is lower, at around the 350th ranked
journal. By contrast, the top decile average quality publication cor-
responds to one publication per year in the 50th ranked journal or

Table B1
Descriptive statistics.
Standard
Mean deviation 1st decile  Median  Last decile
Panel (a): All academics
Age 45.6 9.1 32 46 58
Women 0.25 0.41 0 0 1
Rank A 0.35 0.45 0 0 1
Teaching 0.83 0.36 0 1 1
Publisher 0.33 0.45 0 0 1
Quantity 0.17 0.36 0 0 0.57
Quality 43 10.2 0 0 12.1
Top quality 0.80 531 0 0 0.22
Panel (b): Publishers
Age 42.7 9.1 31 41 56
Women 0.22 0.38 0 0 1
Rank A 0.49 0.47 0 0 1
Teaching 0.75 0.40 0 1 1
Quantity 0.52 0.46 0.17 0.33 1.06
Quality 133 14.3 4.0 7.9 294
Top quality 244 8.92 0.01 0.04 4.94
Authors per publication 19 0.7 1 2 3
Non-USA connection 0.1 0.3 0 0 1.0
USA connection 0.07 0.24 0 0 0
Individual diversity 2.6 1.6 1 2 5
Panel (c): Departments
Size 31.6 34.6 7.5 18.0 82.0
Age 45.0 3.5 40.6 45.0 493
Women 0.24 0.12 0.10 0.24 0.39
Rank A 0.34 0.19 0.13 0.31 0.64
Teaching 0.79 0.34 0 0.97 1
Publishers 0.34 0.20 0.11 0.30 0.62
Quantity 5.47 8.21 0.44 2.76 12.64
Quantity per academic 0.18 0.18 0.04 0.13 0.37
Quality 11.82 8.16 5.67 9.19 20.85
Top quality 1.94 4.48 0.02 0.27 5.04
Field presence 0.60 0.27 0.21 0.61 0.94
Specialisation 0.27 0.18 0.12 0.21 0.50
Diversity -0.54 046 -118 —0.46 —0.01
Research access 49.7 63.5 6.0 17.0 154.4
Non-USA connection 0.04 0.07 0 0.01 0.13
USA connection 0.02 0.06 0 0 0.07
Heterogeneity 23 0.9 13 21 3.5

Notes: Variables are defined in Section 2.2. To match what is done in the econometric section,
publication variables are first computed as three-year moving averages before descriptive
statistics are computed. The number of observations for panels (a), (b) and (c) are 39,266,
12,924, and 1208 respectively. Descriptive statistics at the department level (panel (c)) are
calculated on the sub-sample of departments in which there is at least one published author
and, hence, for which all variables are defined. Specialisation defined at the Jel code level
is first averaged by department (weighted by the share of the Jel code in the department

output), then the statistics are computed.
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Table B2
Simple correlations at the department level.
(2) (3) 4) (5) (6) (7 (8) 9) (10) (1) (12) (13) (14) (15)

Quantity (1) 092 073 006 -015 -019 0.52 -0.40 051 -026 023 0.26 0.52 0.48 -0.47
Quality (2) 1 091 0.0 -016 -019 056 -046  0.54 -020 014 0.31 0.60 0.59 -0.32
Top quality (3) 1 020 -012 -017 0.51 -040 0.56 -0.18 0.04 0.31 0.54 0.54 -0.09
Size (4) 1 0.18 -0.05 0.06 0.15 0.71 -044 0 -0.11 0.01 -0.05 038
Age (5) 1 -018 028 0.02 0.01 0 -0.08 019 -023 -015 0.27
Women (6) 1 -027 014 -014  0.09 -0.08 013 -0.18 -012  0.07
Rank A (7) 1 -0.58 029 -0.07 -0.01 043 0.41 0.44 -0.27
Teaching (8) 1 -0.07 -0.09 0.05 -042 -040 -047 0.36
Field presence (9) 1 -0.58 0.30 0.07 0.30 0.26 0.06
Specialisation (10) 1 -0.78  0.06 -0.05 -0.01 0.06
Diversity (11) 1 -0.04 0.04 0.01 -0.31
Research access (12) 1 0.26 0.31 -0.14
Non-USA connection (13) 1 0.61 -0.26
USA connection (14) 1 -0.22

Heterogeneity (15)

1

Notes: Variables are defined in Section 2.2. Specialisation defined at the Jel code level is first averaged by department (weighted by the share of the Jel code in
the department output) and all variables are detrended before statistics are computed.

one publication in one of the top 5 journals every three years. The
average quality of publications of academics in France appears to
be better in terms of the top quality index, since the mean is now
around the 50th journal, the median around the 100th, and the top
decile around the 30th journal. 10% of publishing academics have
at least one co-author abroad, but not in the USA, and 7% have at
least one co-author in the USA. The average number of authors per
paper is 1.9 and, more precisely, 44.7%, 38.0% and 14.8% of the pub-
lications have one, two, and three authors respectively. Only 2.5%
of the publications have strictly more than three authors.

The row ‘Individual Diversity’ in Table B.1 panel (b) reveals that
the average number of fields per publishing academic over a three-
year period is 2.6 and the very diversified academic at the top
decile publishes in 5 fields. At the national level, ‘Microeconomics’
is the most represented field in France with 16.8% of publications.
This is larger than its share in EconLit as a whole, which is 10.2%.
Then, there are 10 fields each representing more than 4%.23

Panel (c) in Table B.1 reports the descriptive statistics at depart-
ment level. The average department has 31.6 academics who are 45
years old on average, 24% are women, 34% have rank A positions,
and 34% publish. The figures are comparable to the averages for
all academics. Importantly, all the variables present quite a lot of
variation between departments, in particular, for publication out-
put. The average department has 5.5 publications per year, 0.18 per
academic, and the average quality indexes are in the same ranges
as for individual academics. The row ‘Field presence’ reveals that
cumulative publications in the average department cover 60% of
Jel codes at the first digit level (letter). Specialisation of the me-
dian department means that a Jel code present in the department
represents 21% of the department’s cumulative output. Thus, de-

23 ‘Industrial organization’ (9.5% vs 8.8% for EconLit as a whole), ‘Develop-
ment/Growth’ (8.8 vs 10.0%), ‘Finance’ (8.8 vs 10.9%), ‘Macro/Monetary economics’
(8.2 vs 7.2%), ‘Labour/Demography’ (8.2 vs 8.3%), ‘International economics’ (7.6 vs
7.8%), ‘Agricultural/Environmental economics’ (5.6 vs 7.0%), ‘Economics history’,
‘Thoughts and methodology’ (5.4 vs 2.2%), ‘Public economics’ (4.2 vs 4.3%), ‘Ur-
ban and regional economics’ (4.2 vs 5.0%).

partments are fairly specialised, given that there are 18 different
possible Jel codes. In the very specialised department at the top
decile of specialisation, each Jel code represents half of the pub-
lications. This is confirmed by the diversity index, which almost
always takes negative values even at the top decile, meaning that
departments are less diversified than they would be with random
Jel code choices.

Finally, Table B.2 presents simple correlations between the vari-
ables at the department level. First, quantity and quality are mostly
positively correlated even for the top quality index. Those depart-
ments that publish more also produce higher quality publications
and there seems to be no trade-off between the two. This is in
line with Combes and Linnemer (2003) findings at the European
level. Academics are also, on average, more productive in depart-
ments where the share of rank A is higher and the share of teach-
ing positions lower, and where field diversity and research access
are high. Correlations are also positive, but lower for share of aca-
demics with co-authors abroad, and in the USA (connection vari-
ables), and, again, large for heterogeneity, which is positively and
negatively correlated to quantity and quality respectively. The cor-
relation of size to quantity is not very strong, but increases for
quality and even more so for top quality. The challenge is to inves-
tigate whether these correlations are driven by the fact that rank A
position researchers or researchers with higher abilities more gen-
erally, are over-represented in some departments through selection
effects and/or by the fact that some academics or department char-
acteristics generate more externalities.

Appendix C. Variance analyses of individual probability to
publish, publication quantity and top quality



C. Bosquet, P-P. Combes/Journal of Urban Economics 101 (2017) 27-44 43

Table C1
Variance analysis of the individual probability to publish.

Without individual fixed effects =~ With individual fixed effects

Std. dev.  Corr. Sorting Std. dev.  Corr. Sorting
Explained: Publishing 0.203 1.000 0.266 1.000
Individual effects 0.033 0.170 0.056 0.073 0.259 —0.096
Indiv. fixed effect - - - 0.089 0.191 —0.071
Obs. indiv. effects 0.033 0.170 0.056 0.061 0.031 —0.012
Women 0.007 0.030 —0.012 - - -
Age 0.024 0.079 0.008 0.061 0.031 —0.012
Position 0.018 0.105 0.045 - - -
Rank A 0.020 0.085 0.048 - - -
Department effects 0.028 0.181 1.000 0.041 0.185 1.000
Dep.-time fixed eff. 0.022 0.119 0.754 0.026 0.053 0.590
Dep.-field-time eff. 0.018 0.133 0.625 0.034 0.188 0.779
Field presence 0.024 0.072  0.372 0.044 0.094 0.325
Specialisation 0.025 0.028 0.100 0.042 0.050 0.274
Field-time fixed effect 0.020 0.145 0.338 0.034 0.196 0.437
Residuals 0.197 0.966 0 0.249 0.935 0

Notes: Same notes as for Table 2.

Table C2
Variance analysis of the individual publication quantity.

Without individual fixed effects ~ With individual fixed effects

Std. dev.  Corr. Sorting Std. dev.  Corr. Sorting
Explained: Quantity 0.457 1.000 0.457 1.000
Individual effects 0.214 0.471 0.007 0.324 0.654 -0.156
Indiv. fixed effect - - - 0.261 0.502 -0.163
Obs. indiv. effects 0.214 0471 0.007 0.197 0.410 —0.039
Women 0.027 0.093 0.019 - - -
Age 0.066 0.028 0.035 0.034 0.012 0.062
Position 0.029 0.090 0.022 - - -
Rank A 0.061 0.085 0.075 - - -
Authors per pub. 0.204 0.353 —0.077 0.199 0.353 —0.066
Individual diversity 0.031 0.046 0.008 0.042 0.046 0.018
Non-USA connection 0.074 0.110 0.064 0.038 0.110 0.032
USA connection 0.060 0.117 0.068 0.033 0.117 0.042
Department effects 0.123 0.274  1.000 0.134 0.169 1.000
Dep.-time fixed eff. 0.104 0234 0.841 0.120 0117  0.891
Dep.-field-time eff. 0.067 0141 0529 0.061 0141 0434
Field presence 0.048 0.033 0.186 0.047 0.033 0.151
Specialisation 0.074 0.105 0.357 0.066 0.105 0.291
Field-time fixed effect 0.071 0.158 0.012 0.078 0.102 -0.075
Residuals 0.377 0.825 0 0.313 0.685 0

Notes: Same notes as for Table 2.

Table C3
Variance analysis of the individual publication top quality.

Without individual fixed effects ~ With individual fixed effects

Std. dev.  Corr. Sorting Std. dev.  Corr. Sorting
Explained: Top quality 1.305 1.000 1.305 1.000
Individual effects 0.528 0.527 0.238 1.028 0.807 —0.018
Indiv. fixed effect - - - 1.050 0.622 —0.043
Obs. indiv. effects 0.528 0.527 0.238 0.686 0.258 0.039
Women 0.062 0.069 0.017 - - -
Age 0.270 0.141 —0.015 0.647 0.144 0.029
Position 0.126 0.180 0.108 - - -
Rank A 0.152 0.141 0.150 - - -
Authors per pub. 0.109 0.236 0.103 0.116 0.236 0.025
Individual diversity 0.035 0.179 0.125 0.008 0.179 0.017
Non-USA connection 0.223 0.334 0.138 0.068 0.334 0.019
USA connection 0.236 0.360 0.193 0.090 0.360 0.044
Department effects 0.468 0.489 1.000 0.285 0.209 1.000
Dep.-time fixed eff. 0.459 0468  0.982 0.280 0178 0979
Dep.-field-time eff. 0.087 0155  0.187 0.058 0164  0.185
Field presence 0.050 0.068 0.102 0.044 0.068 0.011
Specialisation 0.099 0.103 0.114 0.063 0.103 0.161
Field-time fixed effect 0.265 0.337 0.168 0.159 0.281 0.038
Residuals 0.962 0.737 0 0.695 0.533 0

Notes: Same notes as for Table 2.
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Supplementary material

Supplementary material associated with this article can be
found, in the online version, at 10.1016/j.jue.2017.05.003.
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