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The  asymmetric  international  mobility  of  talented  scientists  is  well  documented,  yet  there  is  little  evi-
dence about  the  reasons  why  scientists  choose  particular  jobs.  Building  on an  extended  human  capital
model  of science,  we unify  a  dispersed  literature  relevant  for job  choice  to formulate  hypotheses  which
we  test  in  a unique  international  quasi-experiment  among  more  than  10,000  researchers.  We  find  that
attractive jobs  satisfy  researchers’  “taste  for science”  and  increase  their  expected  scientific  productivity,
responding  to  both  intrinsic  and  extrinsic  motivations.  In  particular,  while  salaries,  research  funding  and
working  with  stimulating  peers  matter,  we  provide  unique  estimates  of  the  importance  of  organisational
and  institutional  factors:  early  stage researchers  are  willing  to trade  off  a substantial  amount  of  salary
for  early  independence  and  tenure  perspectives;  later  stage  researchers  favour  jobs  which  make  it  easy
to  take  up  new  lines  of research.  Research-only  positions  are  considered  as less  attractive  than  jobs  with
a  moderate  amount  of teaching.  Our  findings  have  important  implications  for  the  organisational  design
eywords:
ob choice in academia
cademic labour market
niversity organisation
rain drain
cientific productivity

of  research  universities  and  the  competitiveness  of  European  science  in  light  of  the  brain  drain  of highly
talented  scientists  towards  the U.S.

© 2016  Elsevier  B.V.  All  rights  reserved.
tated choice analysis

. Introduction

Empirical evidence shows not only that talented researchers
re internationally mobile, but also that this mobility is asym-
etrically directed towards prestigious U.S. universities (Hunter

t al., 2009; Laudel, 2005; Tritah, 2009; Docquier and Rapoport,
009). This hints at problems in scientific knowledge production,
s asymmetric mobility implies that the prevailing conditions for
esearch are limiting the potential of researchers in many countries
nd hence the progress of science overall. Especially for Europe,
hich is struggling to keep up with its transatlantic counterpart in

erms of scientific knowledge creation (Dosi et al., 2006; Albarrán
t al., 2010), this “exodus of European researchers” (Docquier and
apoport, 2012) is problematic since science-based innovation
ecomes more important for firms in countries close to the tech-
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

ological frontier (Aghion and Howitt, 2006; Narin et al., 1997).
But despite these stylised facts at the aggregate level, research

n the academic labour market and the main drivers that make

∗ Corresponding author.
E-mail addresses: juergen.janger@wifo.ac.at (J. Janger),

laus.nowotny@sbg.ac.at (K. Nowotny).

ttp://dx.doi.org/10.1016/j.respol.2016.05.001
048-7333/© 2016 Elsevier B.V. All rights reserved.
researchers choose one academic job over another at the individ-
ual level, contributing to these asymmetric flows, has so far been
dispersed and limited to selective aspects of job choice such as the
role of research funding and the quality of peers.

This paper contributes to the literature by analysing the charac-
teristics that determine how researchers choose between different
jobs within academia in a systematic and comprehensive way.
Building on an extended human capital model for science we unify
a dispersed literature relevant for job choice in academia and for-
mulate hypotheses as to which job factors matter for researchers
to satisfy both intrinsic and extrinsic motives, taking account of
potential non-linearities. To test these hypotheses, we construct
hypothetical job offers in academia that are then used in a unique
stated choice quasi-experiment embedded in a large-scale inter-
national survey of more than 10,000 researchers in all fields of
science and at various career stages. Empirically, we not only assess
the importance of a comprehensive range of various factors for
job choice, but also analyse the trade-offs between different job
characteristics and attach monetary values to non-monetary job
y, K., Job choice in academia. Res. Policy (2016),

characteristics in order to assess their relative importance across
different groups of researchers and organisational settings.

We find not only that the level of remuneration and research
funding or the quality of peers matter. Our unique estimates of

dx.doi.org/10.1016/j.respol.2016.05.001
dx.doi.org/10.1016/j.respol.2016.05.001
http://www.sciencedirect.com/science/journal/00487333
http://www.elsevier.com/locate/respol
mailto:juergen.janger@wifo.ac.at
mailto:klaus.nowotny@sbg.ac.at
dx.doi.org/10.1016/j.respol.2016.05.001
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to build up their stock of knowledge which can later be turned
into a source of income through publications, patents, etc. As a
consequence, researchers face a trade-off between investing in
ARTICLEESPOL-3291; No. of Pages 12
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nstitutional and organisational job characteristics also show that
enure perspectives as well as research and financial autonomy
re particularly attractive for early stage researchers, while later
tage researchers prefer jobs where their line of inquiry is not
ound to the research of previous job- or chair-holders, speaking

n favour of a departmental organisation rather than a chair-based
ystem. These preferences do not vary across country groups, which
xplains the international mobility of scientists towards countries
here jobs with these characteristics are more common. Further-
ore, research-only jobs are considered less attractive than jobs

nvolving a moderate amount of teaching, which adds new insights
o the discussion on the locus of basic research. Our results thus
hed light on both the asymmetric mobility of researchers, and
n the academic labour market and the organisation of academic
esearch in general.

The remainder of this paper is organised as follows: in Section 2
e review the literature and develop a theoretical framework for

ob choices in academia. Section 3 outlines our quasi-experiment,
ection 4 presents the empirical results. Section 5 concludes.

. Job choice in academia

.1. Review of the previous literature

To identify factors which are driving job choice in academia, we
eview three strands of the sociological and economics literature
hich are especially relevant to our research.1

The first strand examines the motives for engaging in academic
esearch (compared to working in industry). There is widespread
vidence that the supply of academic researchers responds to mar-
et signals such as relative earnings, job availability, the amount of
tipends and the total time required for training (Blank and Stigler,
957; Arrow and Capron, 1959; Stephan, 2012; Philippon, 2010),
uggesting that the choice of becoming a researcher is partly driven
y extrinsic, pecuniary motives.

There are however indications that the choice is also driven by
ntrinsic motives related to the satisfaction derived from the activ-
ty of research itself—the joy of puzzle-solving, freedom to pursue
uriosity-driven discovery of knowledge, etc.—and that researchers
ave a “taste for science” (Stephan, 1996; Roach and Sauermann,
010). Researchers are thus willing to “pay” (in terms of opportu-
ity costs) for the privilege of being able to pursue science (Stern,
004; Agarwal and Ohyama, 2013). Teaching, which can be consid-
red to be at the heart of academia (Ben-David, 1971), may  also be
n intrinsic motive for becoming a researcher for those who  derive
atisfaction from imparting knowledge or training promising young
olleagues.

Job choice is also affected by non-pecuniary extrinsic motives
uch as establishing “priority of discovery” (Merton, 1957), i.e.,
eing the first to publicly document new knowledge. The fact
hat all the recognition for a scientific discovery accrues only to
he first author having made the discovery can turn science into

 “winner takes all” contest where small differences in initial
erformance lead to big differences in academic career perspec-
ives (Dasgupta and David, 1994). Scientists who manage an early
rack record of scientific findings may  benefit from cumulative
dvantages in obtaining funding for research projects (called the
Matthew effect”, see Merton, 1968; Petersen et al., 2011).

The second strand of the literature focuses on the international
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

obility of academic researchers (Docquier and Rapoport, 2012). In
ccordance to the well-known push–pull framework of migration
Lee, 1966), researchers are pushed abroad by the low quality of

1 See also Stephan (1996, 2010) for surveys of the economic literature on the
ehaviour of scientists.
 PRESS
Policy xxx (2016) xxx–xxx

the higher education system, a lack of job openings or low salaries
at home and are pulled into countries providing an attractive
academic labour market, high quality peers, career prospects, dif-
ferential earnings, etc. In order for migration to occur, the benefits
must outweigh the costs including the loss of access to the academic
network in the home country (which makes return migration dif-
ficult), the loss of family and social ties or the costs of adaptation
to the destination country’s language, culture and lifestyle.

Stephan et al. (2013) find that PhD-students and post-docs come
to the U.S. to train as a result of the prestige of the offered pro-
grammes and the career prospects associated with PhD-studies or
post-doctoral research in the U.S. Some studies also show that it is
particularly the “potential elite” of young talented researchers that
is moving and staying abroad (Laudel, 2005); stay rates of Euro-
pean PhD-students in the U.S. are as high as approximately 70%
(Finn, 2010), and of the foreign PhD-students in the U.S. it is the
most able who  are more likely to stay (Van Bouwel and Veugelers,
2012; Grogger and Hanson, 2013a,b).2 Other papers identify the
level of R&D spending in a country as a reason to move, which is
related to funding and job opportunities in the academic labour
market (Hunter et al., 2009; Docquier and Rapoport, 2009).

Finally, the functionalist–structuralist sociology of science and
comparative higher education literature link the relative compet-
itiveness of European science to differences in the organisation of
the working units of universities, which condition career prospects
and freedom of research of early stage researchers (e.g., Ben-David
and Zloczower, 1962; Ben-David, 1968; Clark, 1983): A chair con-
centrates the authority over the operating unit in one person, the
chair-holder, while other members of the organisational unit work
as subordinates. By contrast, a department spreads responsibili-
ties and powers among a number of professors of similar rank
and hence allows for a collegial basis of academic work.3 These
differences are still relevant today, as shown by recent sociology
of science studies (Hackett, 2005; Felt et al., 2012; Lam and de
Campos, 2015) and anecdotal evidence on the determinants of job
choice from published interviews with researchers and science
policy papers which point to the importance of early indepen-
dence and clear perspectives for research careers (see e.g., Arnold
and Freyschmidt, 2011; European Commission, 2012; Bosch, 2003;
Janger and Pechar, 2010).

2.2. Conceptual framework

We  now bring together these various strands of the literature
in a unified framework for job choices in academia to gener-
ate hypotheses that can be tested empirically. To conceptualise
job choice decisions, we  use the human capital model of science
pioneered by Diamond (1984, see also Levin and Stephan, 1991;
Thursby et al., 2007; Agarwal and Ohyama, 2013): researchers
maximise their utility by maximising their life-time monetary and
non-monetary rewards subject to constraints. They have to opti-
mally allocate time between immediate sources of income, such
as teaching or administrative work, or investing in human capital
y, K., Job choice in academia. Res. Policy (2016),

2 In a similar vein, Van Bouwel et al. (2011) find that European researchers move
to  the U.S. for career reasons, and come (back) to Europe for personal or family
reasons.

3 In 1962, Ben-David and Zloczower noted that the “exodus of European scien-
tists [was] motivated not only by higher income but often by better conditions for
and  greater freedom of research” (p. 157); Ben-David observed in 1968 (p. 88) that
“The  ossification of European science organization [. . .] has created a scientific gap
between the U.S. and Western Europe.”

dx.doi.org/10.1016/j.respol.2016.05.001
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�j, fj, ej and cj.

fj, ej and cj have an unambiguously positive effect on
(non-)monetary benefits.8 Conversely, the effect of an increase

5 Which aspects of the organisational structure can be determined by the univer-
sity and which aspects are predetermined by the system of higher education will
differ across countries, and even differ within countries between private and public
universities.

6 Note that there is also a vast amount of sociological literature on the socially
constructed nature of academic knowledge production (e.g., Knorr-Cetina, 1981;
Traweek, 1988; Owen-Smith, 2001). Many of the features discussed in this liter-
ature, such as the role of collaboration and access to funding, are similar to the
concept of knowledge production in the economic literature and are reflected in
our extended production function. For others, such as e.g., the role of scientific
scepticism in coordinating multidisciplinary research teams (Owen-Smith, 2001),
further research would be needed, as it is not known how varying degrees in these
ARTICLEESPOL-3291; No. of Pages 12
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ccumulating knowledge and pursuing activities which generate
mmediate income.

Eqs. (1)–(5) describe the basic features of our human capital
odel of science. We assume that researcher i’s utility of working

n academic job j at time t = 0 (Uij0) is a linear function of income in
eriod t = 0 (mij0), the present value of future income in periods t > 0
Mij0), non-monetary benefits in period t = 0 (nij0) and the present
alue of future non-monetary benefits (Nij0):4

Uij0 = ˛mij0 + ˛Mij0 + �nij0 + �Nij0

= ˛mij0 + ˛

T∑

t=1

mijt�
t
i + �nij0 + �

T∑

t=1

nijt�
t
i

(1)

here � < 1 is a discount factor,  ̨ is the importance of monetary
ewards (the marginal utility of income) and � is the researcher’s
taste for science”.

Looking first at income, we assume that researchers’ earnings
re a function of their time spent on teaching and administrative
asks, ıj and �j. As in Agarwal and Ohyama (2013), we also assume
hat income depends on time �ijt spent on converting human capi-
al Hijt into observable research outputs (i.e., publications, patents,
tc.):

ijt = wj(ıj + �j + �ijtHijt) (2)

here wj is the remuneration per unit of time. Human capital devel-
ps according to:

ijt = (1 − �)Hijt−1 + Rijt−1 (3)

here � is the rate at which human capital depreciates and Rijt−1 is
he scientific knowledge produced in period t − 1, which we  define
ollowing the previous literature (cf. Stephan, 2010, p. 225ff):

ijt−1 = ˝i (fj, ej, ıj)(�ijt−1Hijt−1)� (4)

here � < 1. Knowledge production depends on time invested in
ccumulating human capital �ijt−1, the stock of human capital
ijt−1, as well as on the researcher’s ability, creativity, and serendip-

ty ˝i.
Our scientific knowledge production function (4) expands on,

or example, Agarwal and Ohyama’s (2013, p. 6) as time invested in
ccumulating human capital �ijt−1 in Eq. (4) is not scaled by phys-
cal capital alone, but by a more general scaling function  (·). We
se  (·) to introduce the factors discussed in Section 2.1 that have
arely been specified in the literature so far as driving the produc-
ivity of time allocated to research. Eq. (4) suggests that funding
j, the research environment ej and time spent teaching ıj deter-

ine monetary benefits mijt through knowledge production. It also
hows that they are crucial for any researcher to implement her
esearch agenda, and thus key characteristics for deciding between
obs.

Although the importance of funding fj varies across fields of sci-
nce, researchers in all fields of science require at least a minimal
mount of funding to cover the costs of personal computers, access
o databases and scientific literature, etc. A larger amount or better
vailability of funding will thus make knowledge production more
fficient.
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

Knowledge production is also affected by the multidimensional
research environment” ej, which captures not only features of
he academic organisation (such as hierarchies, research auton-
my  or career perspectives) or institutional aspects of the national

4 The model is written in discrete time for ease of exposition, but could easily be
xtended to a model in continuous time.
 PRESS
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system of higher education,5 but also other factors such as the qual-
ity of peers. The relevance of these factors is highlighted by the
literature in Section 2.1.6 Teaching may  also affect knowledge pro-
duction: it may  contribute to establishing priority if it helps to keep
research interests broad (Martin, 2003) or provides an opportunity
to employ graduate students as research assistants.
�ijt and the characteristics that affect the scaling function  (·) in

Eq. (4) are however not only relevant for scientific productivity, but
also for satisfying intrinsic motives: time for research �ijt enables
researchers to engage in the joy of puzzle solving, while research
funding fj and a stimulating research environment ej may be just
as relevant for the enjoyment of science as for expected scientific
productivity: Each job characteristic which furthers own  research is
likely to enhance utility both from an intrinsic and a non-pecuniary
extrinsic perspective.

The non-monetary benefits nijt in Eq. (1) are therefore assumed
to increase with time for research �ijt and are scaled by a function
	(·) of research funding fj and the research environment ej. We
also include teaching ıj if researchers are intrinsically motivated to
impart knowledge, as well as the quality of life in country cj, as we
are interested in cross-country job decisions:

nijt = ıjcj�ijt	(fj, ej) (5)

We therefore extend the previous literature by modelling non-
monetary benefits as functions of job characteristics rather than as
being constant.

We  now consider a researcher’s choice between two job offers.
Apart from ability ˝i, which does not change over job offers and
can therefore be ignored,7 the variables that enter Eqs. (1)–(5) can
be divided into two groups: (i) variables that are predetermined
by the job offer (starting wage mij0, wage rate wj, teaching load ıj,
administrative tasks �j, funding fj, research environment ej, qual-
ity of life cj), and (ii) variables whose optimal paths over time are
determined by the model parameters, subject to an overall time
constraint


ijt ≥ �ijt + �ijt + ıj + �j, (6)

and the variables in group (i) (time spent on converting human
capital into observable research outputs �ijt and time allocated to
building up human capital �ijt, which determine the stock of human
capital Hijt). The variables that are most important for a researcher’s
choice between two  jobs are thus the job characteristics m , w , ı ,
y, K., Job choice in academia. Res. Policy (2016),

categories would affect the quantity or quality of knowledge production.
7 ˝i depends on the researchers, not on the job; job characteristics influence to

which extent a researcher can fully exploit her creative potential.
8 The indirect effects of fj and ej on the values of �ijt and � ijt are however ambigu-

ous.  For example, it is not clear whether an increase in research funding is met by an
expansion of the researcher’s investment in human capital �ijt (because it increases
the enjoyment of producing knowledge) or an increase in the time spent on trans-
forming knowledge into observable outputs � ijt (because a given level of human
capital can now be attained with less time spent accumulating human capital). In
any case, an increase in fj or ej always enhances utility.

dx.doi.org/10.1016/j.respol.2016.05.001
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are no unobserved job attributes; and it allows us to make the
characteristics of the job offers independent of the respondents’
characteristics, avoiding selection bias.13 To conclude, the potential

10 In Manski’s terminology, our stated choice experiment contains a “forced-
choice” question: respondents are asked to state the option they would choose if
ARTICLEESPOL-3291; No. of Pages 12
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n teaching ıj is ambiguous: on the one hand it can increase
onetary benefits (both directly and indirectly through  ) as
ell as non-monetary benefits. On the other hand, given the time

onstraint (6) an increase in ıj must be offset by a lower �ijt and/or
ijt, which decreases (non-)monetary benefits. Similarly, a change

n administrative tasks �j has an ambiguous effect.
We  assume that researchers decide between job offers j and k

ased on their expected utility levels. Researcher i prefers job k to
ob j if:

ik0|mik0,wk,ık,�k,fk,ek,ck − Uij0|mij0,wj,ıj,�j,fj,ej,cj > 0 (7)

From this model, we can generate several hypotheses. First, as
ew jobs will offer a perfect mix  of characteristics, we  expect that
esearchers maximise utility by trading off job characteristics. E.g.,
esearchers may  be willing to forego initial salary in favour of job
haracteristics that promise a higher expected productivity in the
uture, and a job with low starting wage mij0 but “good” character-
stics (i.e., a high scaling factor  ) may  be more attractive than a
ob with high mij0 but “bad” characteristics (a low  )  because the
ormer allows the researcher to accumulate human capital more
ffectively and thus has a higher present value of future income.

Second, the human capital model implies that the return on
roductivity-enhancing investments diminishes as time advances,
o that later stage researchers should show a reduced willingness-
o-pay for job characteristics which are beneficial for knowledge
roduction, favouring current-income producing activities relative
o early stage researchers. However, such differences could turn
ut to be small if non-monetary benefits are more important than
onetary benefits (if � �  ̨ in Eq. (1)).
Third, a small amount of teaching or administration may

ncrease utility because it increases income, but too much of it
ay  decrease utility because it limits the time available to build

p or convert human capital: the effects of teaching and admin-
stration on utility are possibly non-linear and the optimal level
f teaching should be higher than the optimal level of adminis-
ration because teaching increases monetary benefits not only via
ncome, but also via scientific productivity through  (·). In addition,
t increases non-monetary benefits through 	(·).

Overall, our extension of the human capital model consolidates
he three literatures in Section 2.1 by considering characteristics of
obs in academia as factors which affect the productivity and the
njoyment of the time allocated to research, helping us to gener-
te testable hypotheses on how job characteristics impact on job
hoice. The model is a general specification accounting for both
onetary and non-monetary benefits which in principle allows for

ntegrating a wide range of factors relevant for knowledge produc-
ion, including teaching—which is often neglected—and insights
rom sociological constructivist approaches.

. Stated choice experiment

To test our hypotheses, we conduct a stated choice experi-
ent embedded in an international survey of more than 10,000

esearchers in all fields of science. The survey respondents are
onfronted with three hypothetical job offers randomly drawn
rom two sets of hypothetical jobs depending on the respondent’s
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

urrent position. The first set contains job offers for early stage
esearchers (ESR), the second job offers for later stage researchers
LSR).9 ESR are PhD-students, post-docs and PhD-holders who have

9 Our jobs do not differentiate between fields of science. The survey by Janger
nd  Pechar (2010) has shown very little variation between disciplines, with the
xception of funding for research equipment so that we expect researchers from
isciplines which require costly research infrastructure to place a higher value on

ob attributes related to funding and the availability of grants.
 PRESS
Policy xxx (2016) xxx–xxx

not yet attained tenure (R1 and R2 researchers according to the def-
inition of the European Commission, 2011, i.e., up to the level of a
non-tenured assistant professor in a U.S. research university). LSR
have successfully entered an academic career and are distributed
over the professorial ranks (R3 and R4 researchers, i.e., associate
or full professors). The respondents were then asked: “Assuming
all job attributes not mentioned in the job offers are equal, which
job do you consider to be the most attractive, irrespective of your
current job?”

3.1. Stated choice experiment

The use of intentions data has both potential benefits and draw-
backs. A potential drawback is that intentions need not coincide
with actual behaviour. They are therefore sometimes viewed with
scepticism, although Manski (1990, p. 940) noted that information
from stated choice experiments can be used to analyse differences
in expected utilities of choice alternatives.10

The potential benefits of stated choice data are linked to
the difficulties involved in creating large-scale datasets of real
job offers.11 First, to empirically analyse the factors that made
researchers choose one job over another using discrete choice mod-
els the choice set must be exhaustive, i.e., it must contain all job
alternatives the researchers were considering at the time they
chose their current job. However, this is difficult in practice, espe-
cially if researchers are asked in retrospect.

Second, even if the surveyed researchers could define an exhaus-
tive choice set, it would be difficult to cover all relevant attributes
of all choice alternatives; it would probably be all but impossible
for the researchers to report the values of all the characteristics
for all the jobs they were considering, especially if they are asked
in retrospect. A comparison of real job choices would therefore be
prone to omitted variable bias and/or missing information.

Third, researchers who  had only a single job offer could not be
considered in an empirical analysis because no within-person com-
parisons are possible.12 Using real data, one would therefore have to
deal with a smaller number of researchers, and those who  had mul-
tiple job offers to choose from can be considered a selected group
with special characteristics. This in turn engenders a selection
problem in the empirical analysis if the characteristics of the jobs
offered to these researchers are not independent of the researcher’s
characteristics. For example, having multiple job offers may be a
function of ability, and more able researchers may  also receive more
favourable job offers (for example, longer term contracts or jobs at
more prestigious institutions).

Our stated choice approach therefore offers three main ben-
efits: it presents the respondents with an exhaustive choice set
that contains more than one alternative; it allows us to control
the information available for each choice alternative so that there
y, K., Job choice in academia. Res. Policy (2016),

they had to commit themselves now, based on the information available at the time
they take the survey.

11 An attempt to create a small-scale dataset was  made by Stern (2004) who com-
piles a sample of job offers made to 164 post-doctoral biologists in the U.S. He looks
at  the impact of a single job characteristic—the scientific orientation of private R&D
organisations—on job choice and wages and finds that researchers who are allowed
to  pursue an individual research agenda trade this off against a lower salary.

12 It also excludes the possibility of using researcher fixed effects in the empirical
analysis that were shown to be highly important by Stern (2004).

13 See for related work the small-scale experiment by Segalla et al. (2001), who
however do not propose jobs to respondents, but job candidates for a specific posi-
tion to be filled in private sector financial institutions.

dx.doi.org/10.1016/j.respol.2016.05.001
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enefits of using stated choice data largely outweigh their potential
rawbacks.

.2. Creating hypothetical job offers

The definition of the set of relevant job attributes is central to
he validity of the stated choice approach. On the one hand, the list
f job characteristics should not be too short to avoid leaving out
elevant job factors. On the other hand, overly complex descrip-
ions would put too much cognitive burden on the respondents
Hensher et al., 2005) and make a balanced comparison of jobs
ased on all the job attributes impossible. Drawing on Section 2.2
e singled out 12 job characteristics for both ESR and LSR that we

lassified into three broad categories to ease the cognitive burden:
i) remuneration and fringe benefits (4 attributes), (ii) country char-
cteristics (1 attribute) and (iii) working conditions (7 attributes),
eflecting key requirements of a research job in academia, such as
ime for research, funding and aspects of the research environment.
ppendix A in the online supplementary material shows the full

ist of the job attributes and their corresponding levels.14 Our jobs
ocus on research universities but are also relevant for pure basic
esearch organisations and within them, on the role of principal
nvestigator.15 From the job characteristics, it is also obvious that
he jobs available are not located within the current organisation
f the researcher and does not involve a change in field.

The first category corresponds to pecuniary motivations and
ontains net salary p.a. Our salaries range from $25,000 to 65,000
.a. for ESR and from $45,000–85,000 for LSR (see, e.g., Altbach et al.,
012).16 To make remuneration internationally comparable we
lso consider the patient contribution rate to health care expend-
tures (from 0% to 10% of annual salary) as well as the expected
ension net replacement rate on entry into retirement (from 70%
o 85% of net pre-retirement earnings). The remuneration package
s also assumed to contain one of the following seven fringe ben-
fits: “relocation support”, “parking at university”, “availability of
hildcare facilities”, “company car”, “guaranteed place at nearby
uality school for children”, “university housing” and “job offer for
artner” (base category: “parking at university”).

The second category (“country characteristics”) contains the
uality of life in the country of the job relative to the current coun-
ry of residence. Because there is no globally accepted index and we
re only interested in the relative importance of quality of life as a
on-pecuniary factor compared to other job attributes, the relative
uality of life is measured by dummy  variables stating that quality
f life is either “worse”, “equal to” or “better” than in the country
here the respondent is currently working.17

The third category (“working conditions”) contains job char-
cteristics which impact on scientific productivity and satisfy
esearchers’ taste for science: time for own research, teaching and
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

dministrative tasks, funding, and aspects of the research environ-
ent.
To proxy early stage researchers’ time for own research we

nclude research autonomy defined as the percentage of research

14 Our jobs are hence less complex than real jobs, but more complex than the selec-
ive  job aspects discussed in the literature in Section 2.1, or, e.g., in policy discussions
f  researcher mobility focusing on portability of pensions and social security needs
cf.  Council of the European Union, 2010).
15 See Pavlidis et al. (2014) on the growing importance of team science and the
eed for a functional specialisation of researcher roles, e.g., in a methods person, a
ata  analyst, a technologist, etc.
16 Due to an error in the survey, the respondents were not informed about the
urrency. Results available from the authors however show that there are hardly
ny  significant differences between currency areas.
17 Depending on the country, health and pension job attributes may  also be seen
s  country characteristics rather than as components of the remuneration package.
 PRESS
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time which can be devoted to one’s own research (compared
to non-autonomous research for e.g., the research group leader;
0–100%); to proxy later stage researchers’ time for own  research
we define research continuity as the amount of research time the
researcher has to devote to the work of the previous chair-holder
instead of being able to follow new lines of research (0–100%). We
also control for the time later stage researchers must devote to
administrative tasks (0–15% of total time). The share of teaching
in combined teaching and research time (from “research only” to
“75% teaching, 25% research”) applies to both ESR and LSR jobs.

As regards funding, the availability of university-external grants
(“availability of both short- and long-term grants good”, “short-
term good and long-term poor”, “both poor”) applies to both ESR
and LSR. LSR research can also be funded by university-internal
funds (from 25% and the remainder via grants, to 100%) which is also
intended to capture university provision of research equipment
and infrastructure as well as the size of start-up packages. Internal
funding for ESR must either be “negotiated with the chairholder or
research group leader”, “negotiated with university management
based on the quality of the research proposal”, or are “provided by
the university without strings attached”, reflecting the availability
of a start-up package.

The quality of peers is defined for both ESR and LSR by the rank-
ing of the most prestigious researcher at the department offering
the job (from among the top 5 in the respondent’s field of science
worldwide to not among top 50).

Two  variables measure career perspectives for ESR: the first
refers to the length of the initial contract (from 2 to 6 years); the sec-
ond to the possibility of extending this contract (“not possible”, “for
3 years”, “tenure possible contingent on performance and job avail-
ability”, and “tenure contingent purely on research performance”).
Long-term career perspectives promise a stable stream of income,
insuring researchers against income risk as they specialise and
increasingly lose outside options (McPherson and Winston, 1983),
enable researchers to pursue a long-term research agenda which is
likely to impact on chances to establish priority as knowledge pro-
duction features long-term spillovers (Petersen et al., 2012; Lam
and de Campos, 2015) and provide researchers with the opportu-
nity to do what they like intrinsically over a longer time without
the end of the next contract looming in front of them.

Finally, for LSR we also included three options for salary
advancement: via a public scheme, a public scheme and a possi-
ble performance bonus, and via individual research evaluation. The
third option is inspired by a tendency towards more autonomous
universities in Europe which are more likely to use individual
research evaluation for promotion and salary decisions (Musselin,
2013a,b) and a change in university funding modes from block
funding to research evaluation systems (Hicks, 2012). The litera-
ture (see, for example, Dasgupta and David, 1994) suggests that
the second option should be most desirable: if pay is based purely
on performance, all the risks associated with knowledge produc-
tion would be put on the scientists; some “fixed” component is
therefore necessary.

Altogether, there are thus 12 attributes for ESR and LSR jobs.
Given 3–7 different levels per attribute, we could construct more
than 19 million LSR and more than 24 million ESR jobs. For com-
putational simplicity in the survey implementation and to avoid
having extremely bad next to extremely good jobs, we  ascribe
scores to the attribute levels (e.g., 1 for the lowest salary, 2 for the
y, K., Job choice in academia. Res. Policy (2016),

second lowest, etc.). We then sum those scores and sort the jobs
according to this sum. For both ESR and LSR 30,000 jobs are drawn
from the centre of the resulting distribution.18 In addition to the

18 An example of how an early stage researcher would have seen the experiment
can  be found in the supplementary online material.

dx.doi.org/10.1016/j.respol.2016.05.001
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Table 1
Distribution of respondents by gender, career stage and country of work. European
Union: 27 EU member states as of 2012.

Early stage Later stage

Total % Total %

Female 1884 0.497 2193 0.341
Male 1906 0.503 4232 0.659

First stage researcher (R1) 1619 0.427 –
Recognised researcher (R2) 2171 0.573 –
Established researcher (R3) – 3014 0.469
Leading researcher (R4) – 3411 0.531

European Union 2643 0.697 2790 0.434
United States 344 0.091 2053 0.320
Rest  of world 803 0.212 1582 0.246
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unchanged relative to a one unit increase in another job character-
istic xmk. This allows us to attach monetary values to non-monetary
job characteristics (see Train, 2009, p. 39). Because the WTP  may

supplementary material. Summary statistics for the job characteristics are shown
in  Appendix B of the online supplementary material, indicating that job attributes
Respondents 3790 1.000 6425 1.000
Number of experiments 7077 6425

obs themselves, the order of appearance of the three job attribute
ategories changed randomly in the survey, so that there are not
lways the same job attributes at the top or the bottom.

.3. Survey implementation

The stated choice experiment was implemented within the EU-
unded “Mobility of Researchers 2” (MORE2) project. Two surveys
ere conducted in spring and summer 2012, one for researchers

n European higher education institutions and one for researchers
urrently residing outside Europe (see IDEA Consult et al., 2013, for
etails on sampling).

The first survey aimed at achieving representativeness at
he European level. The overall response rate was  21%, 5583
esearchers answered the online questionnaire. The second survey
as based on online “convenience sampling”. From this second sur-

ey we gather 7706 responses (response rate close to 4%). Focusing
n those who finished the stated choice experiment, 10,215 inter-
iews can be used in the empirical analysis, 3790 from ESRs and
425 from LSRs. ESR were presented twice with a choice between

 randomly allocated jobs, while LSR were asked to choose once. In
otal, the results of 13,502 choices (7077 for ESR and 6425 for LSR)
re at our disposal.

Summary statistics are shown in Table 1.19 While the distribu-
ion of respondents by gender is quite balanced for ESR, there are
ignificantly more male than female respondents among LSR. This
s in line with gender statistics for high-level researchers (see, for
xample, Duch et al., 2012). While 32% of all LSR in our sample
ork in the USA, the share of U.S.-based researchers is only 9.1%

mong ESR. The higher share of EU-based researchers among ESR is
ot necessarily a problem: as shown in the next section, individual
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

haracteristics that do not vary across alternatives (including the
ountry of residence) do not affect the econometric specification.20

19 Reliable information on the characteristics of researchers across the world is not
vailable. It is therefore not possible to compare the characteristics of the researchers
n our sample to the characteristics of researchers on a global scale. However, for
he  subsample of researchers living in the EU-28 and five candidate and associate
ountries (Turkey, the FYR of Macedonia, Norway, Switzerland and Iceland) we  can
ompare the sample to the population based on country of residence and field of
cience or country of residence and gender using data from Eurostat. A comparison
hows that researchers in the social and economic sciences are slightly overrep-
esented in the sample while those in the medical and agricultural sciences are
nderrepresented. Weighted regressions by gender, field of science, country of res-

dence, as well as by gender and country of residence and by field of science and
ountry of residence however reveal no substantial differences in the estimated
arameters. Results are available from the authors upon request.
20 Regressions by country groups (U.S. vs. EU vs. other countries) that reveal
nly slight differences by country of work are shown in Appendix C of the online
 PRESS
Policy xxx (2016) xxx–xxx

4. Empirical analysis

4.1. Conditional logit approach

To implement Eq. (7) econometrically, we  apply a random utility
framework (Marschak, 1960) and assume that the expected utility
of job j is linear in its characteristics Xj ⊃ {mij0, wj, ıj, �j, fj, ej, cj}
and a random term εij:

Uij0 = ˇ′Xij + εij (8)

Under the assumption that εij is i.i.d. extreme value, the prob-
ability of choosing job k from the choice set Ji = {1, 2, 3} can be
estimated using a conditional logit (CL) model (McFadden, 1974):

P(yik = 1) = exp(ˇ′Xik)∑3
j=1 exp(ˇ′Xij)

(9)

where yik is an indicator variable with yik = 1 if individual i chose job
k (zero otherwise). One feature of this approach is that all variables
which do not change across alternatives cancel out in Eq. (9). As a
consequence, we can consistently estimate the coefficients  ̌ even
if our sample were selected on observed or unobserved individual
characteristics as long as they are constant over alternatives and
enter Uij0 linearly.21 Because it cannot be excluded that the respon-
dents attached a higher or lower utility to specific alternatives (for
example because of similarities to their current job), we include
alternative-specific constants in order to capture the average effect
of these unobserved factors on the choice probabilities and to
ensure that εij has a zero expected mean.

4.2. Regression results

Tables 2 and 3 show the results of the CL model of job choice
estimated for early and later stage researchers, containing all job
characteristics as well as quadratic terms for teaching load and
time devoted to administration to capture nonlinear effects of these
variables on job choice.22 The tables also report exponentiated
coefficients (that can be interpreted as multiplicative effects on
the odds of choosing a job offer) as well as marginal effects on
P(yik = 1).23

We  also calculate the “willingness to pay” (WTP), or the change
in salary that would keep the overall probability of job choice
y, K., Job choice in academia. Res. Policy (2016),

are well balanced across job offers.
21 Just like fixed effects regression controls for time-invariant individual char-

acteristics, the conditional logit controls for alternative-invariant individual
characteristics. Note also that the jobs in Ji were chosen randomly from a large pool
of  possible job alternatives regardless of the respondent’s characteristics: the job
characteristics Xij are therefore orthogonal to ˝i and other individual characteristics.

22 The conditional logit requires the well-known independence of irrelevant
alternatives (IIA) assumption; Hausman tests (Hausman and McFadden, 1984) how-
ever find no evidence that IIA is violated in our data. We also estimated the model
using multinomial probit and mixed logit but found the results (available from the
authors upon request) to be similar. To assess the goodness of fit we calculated the
percentage of correctly classified observations. Among ESRs, 54.4% of the chosen
alternatives are also assigned the highest choice probability by our econometric
model, and 85.1% of the chosen alternatives are either assigned the highest or sec-
ond  highest choice probability. Among LSRs, these percentages are slightly higher
(56.0 and 85.4%).

23 If all three job offers had the same characteristics, the expected probability of
choosing each job offer is 1/3. The marginal effects in Tables 2 and 3 were therefore
calculated at P(yik = 1) = 1/3 and can be interpreted as the effect of an increase in
variable xmk on the probability of choosing job offer k if all other job characteristics
were the same.

dx.doi.org/10.1016/j.respol.2016.05.001
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Table  2
Conditional logit regressions of job choice for early stage researchers. Standard
errors in parentheses. Standard errors corrected for clustering within respondents.
Marginal effects calculated at choice probability P(yik = 1) = 1/3. Marginal effects of
salary and teaching load calculated at average values.

Variable  ̌ eˇ Marg. eff.

Net salary p.a. (in 1000) 0.106*** 1.111*** 0.008***

(0.009) (0.010) (0.000)
Net salary p.a. (in 1000)2 −0.001*** 0.999***

(0.000) (0.000)
Health care patient contribution (in %) −0.013*** 0.987*** −0.003***

(0.005) (0.005) (0.001)
Retirement pension net replacement rate

(in %)
0.007** 1.007** 0.001**

(0.003) (0.003) (0.001)
Relocation support (=1) 0.255*** 1.291*** 0.057***

(0.060) (0.078) (0.013)
Childcare facility (=1) 0.241*** 1.273*** 0.054***

(0.060) (0.076) (0.013)
Company car (=1) 0.091 1.095 0.020

(0.061) (0.067) (0.014)
Quality school for children (=1) 0.314*** 1.369*** 0.070***

(0.060) (0.082) (0.013)
University housing (=1) 0.183*** 1.201*** 0.041***

(0.062) (0.075) (0.014)
Job  offer for partner (=1) 0.492*** 1.636*** 0.109***

(0.062) (0.101) (0.014)
QoL worse than in country of residence

(=1)
−0.723*** 0.485*** −0.161***

(0.042) (0.020) (0.009)
QoL better than in country of residence (=1) 0.129*** 1.138*** 0.029***

(0.038) (0.043) (0.008)
Teaching load (in %) 0.019*** 1.019*** −0.002***

(0.002) (0.002) (0.000)
Teaching load (in %)2 −0.000*** 1.000***

(0.000) (0.000)
Short/long-term ext. funding poor/poor

(=1)
−0.397*** 0.672*** −0.088***

(0.041) (0.027) (0.009)
Short/long-term ext. funding good/poor

(=1)
−0.158*** 0.854*** −0.035***

(0.039) (0.034) (0.009)
Most prestigious peer among top 50 (=1) 0.270*** 1.310*** 0.060***

(0.045) (0.059) (0.010)
Most prestigious peer among top 25 (=1) 0.382*** 1.465*** 0.085***

(0.047) (0.068) (0.010)
Most prestigious peer among top 5 (=1) 0.606*** 1.833*** 0.135***

(0.047) (0.086) (0.010)
Length of initial contract (in years) 0.076*** 1.079*** 0.017***

(0.011) (0.012) (0.002)
Extension: 3 years (after evaluation) (=1) 0.540*** 1.715*** 0.120***

(0.047) (0.081) (0.010)
Extension: tenure (availability and perf.)

(=1)
0.681*** 1.976*** 0.151***

(0.047) (0.093) (0.010)
Extension: tenure (performance) (=1) 0.768*** 2.155*** 0.171***

(0.049) (0.106) (0.011)
Research autonomy (in %) 0.006*** 1.006*** 0.001***

(0.000) (0.000) (0.000)
Internal funds to be neg. with chair holder

(=1)
−0.190*** 0.827*** −0.042***

(0.040) (0.033) (0.009)
Internal funds to be neg. with university

(=1)
−0.130*** 0.878*** −0.029***

(0.039) (0.034) (0.009)
Alternative specific constant: 2nd job in

list (=1)
0.158*** 1.171*** 0.035***

(0.032) (0.038) (0.007)
Alternative specific constant: 3rd job in list

(=1)
−0.053 0.948 −0.012

(0.033) (0.031) (0.007)

Observations 21,231
Pseudo-R2 0.139
Log-likelihood −6695.107

* Significant at 10% level.
** Significant at 5% level.

*** Significant at 1% level.

Table 3
Conditional logit regressions of job choice for later stage researchers. Standard errors
in  parentheses. Marginal effects calculated at choice probability P(yik = 1) = 1/3.
Marginal effects of salary, teaching load and time devoted to administration cal-
culated at average values.

Variable  ̌ eˇ Marg. eff.

Net salary p.a. (in 1000) 0.119*** 1.127*** 0.009***

(0.013) (0.015) (0.000)
Net  salary p.a. (in 1000)2 −0.001*** 0.999***

(0.000) (0.000)
Health care patient contribution (in %) −0.024*** 0.976*** −0.005***

(0.005) (0.005) (0.001)
Retirement pension net replacement

rate (in %)
0.015*** 1.015*** 0.003***

(0.003) (0.003) (0.001)
Relocation support (=1) 0.177*** 1.193*** 0.039***

(0.064) (0.076) (0.014)
Childcare facility (=1) 0.143** 1.153** 0.032**

(0.063) (0.073) (0.014)
Company car (=1) −0.015 0.985 −0.003

(0.065) (0.064) (0.014)
Quality school for children (=1) 0.192*** 1.211*** 0.043***

(0.062) (0.076) (0.014)
University housing (=1) 0.230*** 1.258*** 0.051***

(0.064) (0.080) (0.014)
Job  offer for partner (=1) 0.341*** 1.407*** 0.076***

(0.064) (0.090) (0.014)
QoL worse than in country of residence

(=1)
−0.923*** 0.397*** −0.205***

(0.044) (0.017) (0.010)
QoL better than in country of residence

(=1)
0.114*** 1.121*** 0.025***

(0.039) (0.044) (0.009)
Teaching load (in %) 0.021*** 1.021*** −0.001***

(0.002) (0.002) (0.000)
Teaching load (in %)2 −0.000*** 1.000***

(0.000) (0.000)
Short/long-term ext. funding

poor/poor (=1)
−0.470*** 0.625*** −0.105***

(0.042) (0.026) (0.009)
Short/long-term ext. funding

good/poor (=1)
−0.212*** 0.809*** −0.047***

(0.041) (0.033) (0.009)
Most prestigious peer among top 50

(=1)
0.337*** 1.400*** 0.075***

(0.048) (0.067) (0.011)
Most prestigious peer among top 25

(=1)
0.385*** 1.469*** 0.086***

(0.049) (0.072) (0.011)
Most prestigious peer among top 5 (=1) 0.503*** 1.653*** 0.112***

(0.049) (0.081) (0.011)
Research continuity (in %) −0.004*** 0.996*** −0.001***

(0.000) (0.000) (0.000)
University research funding (in %) 0.006*** 1.006*** 0.001***

(0.001) (0.001) (0.000)
Time devoted to administration (in %) 0.022** 1.023** −0.004***

(0.011) (0.011) (0.000)
Time devoted to administration (in %)2 −0.003*** 0.997***

(0.001) (0.001)
Public salary scheme (=1) −0.064 0.938 −0.014

(0.042) (0.040) (0.009)
Public salary scheme with bonus (=1) 0.147*** 1.158*** 0.033***

(0.041) (0.048) (0.009)
Alternative specific constant: 2nd job

in  list (=1)
0.109*** 1.115*** 0.024***

(0.033) (0.037) (0.008)
Alternative specific constant: 3rd job in

list (=1)
−0.069** 0.933** −0.015**

(0.034) (0.032) (0.008)

Observations 19,275
Pseudo-R2 0.149
Log-likelihood −6007.771

* Significant at 10% level.
** Significant at 5% level.

*** Significant at 1% level.

dx.doi.org/10.1016/j.respol.2016.05.001
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Table 4
Willingness to pay (WTP) in $1000 calculated from conditional logit regressions of
job  choice for early stage researchers (ESR) and later stage researchers (LSR). WTP
for ESR and LSR calculated at respective average salaries. Difference between ESR
and LSR calculated at salary of $55,000. For example, the value of −8.662 indicates
that  ESR are willing to pay $8662 more for relocation support than LSR if both would
earn $55,000. All standard errors computed using the delta method.

Variable ESR LSR ESR−LSR

Health care patient contribution (in %) 0.354*** 0.601*** 0.144
(0.125) (0.121) (0.243)

Retirement pension net replacement rate
(in %)

−0.185** −0.361*** −0.039

(0.080) (0.076) (0.153)
Relocation support (=1) −6.993*** −4.346*** −8.662***

(1.663) (1.571) (3.313)
Childcare facility (=1) −6.609*** −3.509** −8.650***

(1.641) (1.559) (3.254)
Company car (=1) −2.498 0.378 −4.589

(1.678) (1.591) (3.164)
Quality school for children (=1) −8.611*** −4.707*** −11.165***

(1.661) (1.538) (3.416)
University housing (=1) −5.008*** −5.647*** −4.241

(1.709) (1.568) (3.278)
Job  offer for partner (=1) −13.478*** −8.384*** −16.688***

(1.730) (1.577) (3.912)
QoL worse than in country of residence

(=1)
19.810*** 22.687*** 16.506***

(1.249) (1.230) (4.112)
QoL better than in country of residence

(=1)
−3.533*** −2.808*** −3.902*

(1.036) (0.971) (2.033)
Teaching load (in %) 0.206*** 0.151*** 0.230***

(0.018) (0.016) (0.048)
Short/long-term ext. funding poor/poor

(=1)
10.877*** 11.558*** 9.758***

(1.145) (1.069) (2.820)
Short/long-term ext. funding good/poor

(=1)
4.321*** 5.217*** 3.393

(1.080) (1.005) (2.144)
Most prestigious peer among top 50 (=1) −7.396*** −8.277*** −6.312**

(1.260) (1.198) (2.682)
Most prestigious peer among top 25 (=1) −10.464*** −9.457*** −10.675***

(1.308) (1.223) (3.041)
Most prestigious peer among top 5 (=1) −16.594*** −12.352*** −18.975***

(1.350) (1.233) (3.765)
Length of initial contract (in years) −2.084***

(0.306)
Extension: 3 years (after evaluation) (=1) −14.781***

(1.347)
Extension: tenure (availability and perf.)

(=1)
−18.659***

(1.385)
Extension: tenure (performance) (=1) −21.026***

(1.443)
Research autonomy (in %) −0.177***

(0.014)
Internal funds to be neg. with chair

holder (=1)
5.215***

(1.098)
Internal funds to be neg. with university

(=1)
3.557***

(1.063)
Research continuity (in %) 0.089***

(0.011)
University research funding (in %) −0.139***

(0.015)
Time devoted to administration (in %) 0.483***

(0.076)
Public salary scheme (=1) 1.583
ARTICLEESPOL-3291; No. of Pages 12
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epend on the level of income, we include a squared salary term
mong the regressors and calculate the WTP  as:

dSalary
dxmk

∣∣∣
dP(yk=1)=0

= − ˇm
ˇSalary + 2ˇSalary2 × Salary

(10)

here ˇm, ˇSalary and ˇSalary2 are the estimated coefficients of xmk,
alary, and salary squared. Given a positive effect of salary on job
hoice, the ratio will be negative (positive) if ˇm > 0 (ˇm < 0): if an
ncrease in xmk raises (reduces) the attractiveness of job k, salary

ust be reduced (increased) to keep the probability of choosing
ob k unchanged.

Table 4 reports the WTP  calculated at the respective average
alaries (about $45,000 for ESR and about $65,000 for LSR). Because

 comparison of the WTP  between early and later stage researchers
t these values would be affected by the difference in salary levels,
he last column of Table 4 shows the difference between the WTP
or ESR and the WTP  for LSR evaluated at a salary of $55,000. It thus
ells us whether ESR have a higher WTP  than LSR given that both
roups would earn the same income.

As expected, the attractiveness of a job offer increases with
alary: at average wages, a $1000 wage increase raises the probabil-
ty of choosing a job offer by about 0.8–0.9 percentage points (pp).
t any level of salary, the marginal effect of an increase in salary

s always higher for LSR than for ESR, in line with the human capi-
al model.24 The significantly negative coefficients of salary squared
ndicate that the combined effects of a decreasing marginal utility of
ncome and the intrinsic motivation to carry out research give rise
o a threshold effect: once a certain minimum level of net income
as been reached, the importance of salary declines compared to
ther job characteristics.

Various characteristics of the remuneration package including
ringe benefits also matter; a job offer for the partner for exam-
le increases the probability of job choice by 10.9 pp for ESR and
y 7.6 pp for LSR, which emphasises the importance of taking the
pecial requirements of dual-career couples into account. We also
nd that childcare facilities and quality schools for children are

mportant, especially for ESR.
But job choice is not driven by the remuneration package alone:

lmost all coefficients are highly significant, suggesting that both
arly and later stage researchers are—consistent with our concep-
ual framework—willing to trade off income against other desirable
ob characteristics. For example, researchers must be compensated

ith an additional salary of about $19,800–22,700 to accept a job
ffer in a country where the quality of life is worse than in the cur-
ent country of work, but are willing to forego only $2800–3500
or working in a country where the quality of life is better. Quality
f life is therefore a factor that is necessary, but not decisive for
ob choice as long as it is not worse than in the current country of

ork, consistent with the notion of loss aversion (see Kahneman
nd Tversky, 1979).

The coefficient of the teaching load is significantly positive,
hile the coefficient of the squared teaching load is significantly
egative, supporting our hypothesis that teaching has a non-linear
ffect on job choice. Fig. 1 shows the predicted probabilities of
hoosing a job offer k at various values of the teaching load while
Please cite this article in press as: Janger, J., Nowotny, K., Job choice in academia. Res. Policy (2016),
http://dx.doi.org/10.1016/j.respol.2016.05.001

eeping all other variables at their respective mean. The probabil-
ty of choosing a job initially increases with teaching and reaches a

aximum at 26.9% of total time for ESR. This corresponds to 10.8 h
f 40 h per week are spent on teaching and research (disregarding

24 For example, at a salary of $45,000 the marginal effect of an additional $1000 is
.8  pp for ESR, but 1.4 pp for LSR.

(1.039)
Public salary scheme with bonus (=1) −3.607***

(1.024)

Observations 21,231 19,275 40,506

* Significant at 10% level.
** Significant at 5% level.

*** Significant at 1% level.

dx.doi.org/10.1016/j.respol.2016.05.001
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share similar preferences. There thus seems to be a “global” view on
which jobs are attractive, explaining the international mobility of
6.9% for early and 28.9% for later stage researchers. Dotted line represents baseline
robability of job choice P(yik = 1) = 1/3.

ime spent on other tasks for the sake of simplicity). For LSR, the
robability reaches a maximum at 28.9% (11.5 h) of total time.25

A teaching load of zero is therefore not the optimum, and
ven early stage researchers prefer a moderate amount of teach-
ng which supports our interpretation that there are extrinsic and
ntrinsic motivations for teaching. Although the distributions of the
hoice probabilities appear to be relatively similar across career
tages in Fig. 1, we find that ESR have (ceteris paribus) slightly
igher preferences for lower teaching loads than LSR. This is cor-
oborated by the evidence in table Table 4 (which shows that ESR
ould be willing to pay $230 more for a 1 pp reduction in the teach-

ng load than LSR) and compatible with our human capital model, in
hat less time available for building up human capital matters less to
SR: the yardstick for measuring young researchers’ performance is
he quantity and quality of peer-reviewed publications, not excel-
ence in teaching. The teaching load therefore weighs heavier on
SR than on LSR.

LSRs’ WTP  for a 1 pp reduction in the time devoted to administra-
ive tasks (about $480) is more than three times higher than their

TP  for a 1 pp reduction in the teaching load. Furthermore, the
optimal” time devoted to administrative tasks of 4.0% corresponds
o only 1.6 h per week. Time spent teaching is thus considered less
urdensome than time spent on administrative tasks, consistent
ith our hypothesis.

The availability of external funds for research has a significant
ffect on job choice for both ESR and LSR: compared to a situa-
ion where the availability of both short-term (up to 3 years) and
ong-term funding (up to 5 years) is good (the base category), the
robability of choosing a job is 3.5–4.7 pp lower if only the avail-
bility of short-term grants is good but there is stiff competition
or long-term funds and 8.8–10.5 pp lower if the availability of both
ong- and short-term funds is poor. In accordance with our human
apital model, compared to later stage researchers ESR are willing
o “invest” more for working in an environment that provides them
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

ith easy access to funding that enables them to establish priority
arly.

25 Note that the teaching load is measured as the percentage of time devoted to
eaching, not the percentage of time where the researcher is actually in the class-
oom. It inter alia includes the time devoted to prepare lectures and exams, grade
xams, etc.
 PRESS
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ESR find jobs more attractive if university-internal funds are
available without strings attached (the base category), rather than
having to negotiate with a research group leader/chair holder or
university management, again pointing to the importance of con-
trol over one’s research agenda.26 For LSR, a 1% increase in the
provided funds increases the probability of job choice by 0.1 pp;
the probability of choosing a job where 25% of research is funded
by the university is a substantial 4.8 pp larger than the probability
of choosing an otherwise equivalent job with no internal funding.

As regards the quality of peers, especially ESR have a substantial
WTP  for working in a department where the most prestigious peer
is among the top 5 worldwide (about $16,600). For LSR, the WTP  is
significantly lower, but still substantial ($12,400). Given the same
income level, ESR are willing to forego a sizably larger amount of
salary than LSR, as shown by the last column of Table 4. One expla-
nation for this is that the expected benefit of joint research and
publications with highly prestigious peers is higher for ESR than for
LSR who have already established a scientific track record: working
at an institution with highly prestigious peers is seen as an invest-
ment into research productivity and future earnings opportunities,
in line with the human capital model.

Significant effects can also be found for research autonomy and
research continuity, our proxies for ESRs’ and LSRs’ time for own
research. Considering the large variation of autonomy and con-
tinuity (0–100%), cumulative effects can be quite substantial: for
example, ESRs’ probability of choosing a job where only 25% of the
time can be devoted to autonomous research is 14.7 pp lower than
the probability of choosing a job with full research autonomy.

In line with our theoretical model, career perspectives are an
important aspect of the research environment ej for ESR: an addi-
tional year of initial contract length increases the probability of
choosing a job by 1.7 pp (WTP about $2100). But even more impor-
tant is the possibility that the initial contract can be extended:
compared to a situation where no extension is possible (the base
category), the possibility of tenure raises the probability of job
choice by 17.1%, especially if it is contingent on research perfor-
mance alone, and ESR are willing to forego up to $21,000 for the
possibility of tenure.27 An ESR would for example rather choose a
job with tenure than an otherwise equally attractive job at a pres-
tigious department where one of the top 5 researchers in the same
field is working.

Our findings on the salary advancement scheme are consistent
with the hypothesis by Dasgupta and David (1994): relative to
salary advancement according to individual research performance
alone (the base category), established researchers prefer a public
salary scheme with a bonus for research or teaching performance
(WTP: $3800).

To conclude, our results support the three hypotheses generated
from our human capital model and are in line with the findings
of the literatures discussed in Section 2, while providing unique
estimates of the role of teaching and the importance of job charac-
teristics related to organisational and institutional factors. In online
supplementary material, we further support the robustness of our
results by looking at various subgroups of our sample, including
gender, country groups, career stage and fields of science. In par-
ticular, our results suggest that researchers in different countries
y, K., Job choice in academia. Res. Policy (2016),

26 A Wald test cannot reject the null hypothesis of no difference between the latter
two  coefficients at the 5% significance level: �2(1) = 2.489, p-value: 0.115.

27 The difference between the coefficient of tenure contingent on performance
evaluation and job availability and tenure contingent on performance evaluation
alone is statistically significant at the 5% level: �2(1) = 3.845, p-value: 0.050.

dx.doi.org/10.1016/j.respol.2016.05.001
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science, improving its contribution to worldwide scientific knowl-
edge production.29 As our results can be seen as a general statement
by researchers on what is required to allow the only limiting factor

28 The strong focus on project-based grant funding in the U.S. is only attractive as
long as success rates are not too low; researchers in our analysis indicate willingness
to  pay for university-provided research funding. A companion paper (Janger et al.,
2013) investigates cross-country differences in university organisation more fully.
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cientists towards countries where jobs with these characteristics
re more common.

. Summary and conclusions

This research examines determinants of job choices in academia.
sing the human capital model of science, we suggest a new “lens”

hrough which to look at job characteristics relevant for job choice:
reating job characteristics as factors which affect the productiv-
ty or the enjoyment of time invested in research, we  consolidate
he existing literature and formulate hypotheses about the build-
ng blocks researchers require to implement their research agenda.

otivated by the difficulty of obtaining (and the shortcomings of)
eal data, we test these essential job characteristics in a unique
uasi-experimental stated choice approach.

Our results show that researchers are willing to trade off salary
n favour of aspects of the research environment that increase
xpected productivity or non-monetary benefits. Researchers are
hus “willing to pay” for a better research environment that satisfies
heir intrinsic and non-pecuniary extrinsic motivations for carry-
ng out research and that increases the probability of establishing
priority”.

We provide unique estimates of the role of organisational
nd institutional factors in job choice. For example, early stage
esearchers are particularly attracted to research environments
here they can spend most of their time on their own  research
hich can then in turn lead to a tenured position based on research
erformance. This is in line with accounts of researchers’ intrinsic
nd extrinsic motivations which may  be closely connected: the pos-
ibility of early freedom to follow an individual, long-term research
genda confers an early start to attempts to establishing priority,
n turn triggering processes of cumulative advantage that are inter
lia related to advantages in applying for external funding. In a
utshell, research autonomy allows early stage researchers higher
eturns on investment in human capital, in particular when the
esearcher does not have to convert her investment into observ-
ble research outputs within a short time frame due to fixed-term
ontracts. These results are especially strong for PhD holders and
ost-docs, where job choices involving a change of country are most

ikely. In support of the human capital model of science, we  find evi-
ence that later stage researchers who are on average older than
arly stage researchers favour job characteristics which increase
urrent income, and that they show a smaller willingness-to-pay
or characteristics which enhance future productivity.

Taking into account that teaching may  have a non-linear effect
n job choice we  also find that research-only jobs are not as attrac-
ive as jobs featuring a balance between teaching and research,
upporting the hypothesis that there are intrinsic and extrinsic
otives for teaching. Our results thus weigh in on the debate
hether basic research should be located in research universities

r in basic research institutes such as the Max  Planck or CNRS
nstitutes in Germany and France (Ben-David, 1978; Clark, 1995).
oo much of a strong bias towards teaching (as in some European
mass universities”) would push researchers towards pure basic
esearch institutes because it restricts the time for their research
nd hence the probability of establishing priority. University jobs
hould therefore feature only a moderate amount of teaching,
specially for early stage researchers whose opportunity costs of
eaching are higher than for later stage researchers because aca-
emic success is measured by the quantity and quality of research
ather than of teaching. The results of this research suggest that the
Please cite this article in press as: Janger, J., Nowotn
http://dx.doi.org/10.1016/j.respol.2016.05.001

ptimal teaching load (including the time devoted to the prepara-
ion of lectures, exams, etc.) is around 27% (29%) of the combined
eaching and research time for ESR (LSR), which corresponds to
1–12 h if 40 h are spent per week on teaching and research.
 PRESS
Policy xxx (2016) xxx–xxx

The way early and later stage researchers view organisational
and institutional job attributes (research autonomy, tenure track
career structure, research continuity, etc.) favours a departmental
organisation at the working unit level of universities, as compared
with a chair-based organisational structure. In the latter, having
only one researcher at the top necessarily limits career perspectives
as well as research and financial autonomy, while the replacement
of the chair is more likely to be directed by the university authorities
as to the contents of her research and teaching: taking up new fields
of research depends on the formal decision by the university to set
up a new chair, restricting the differentiation of science (Ben-David
and Zloczower, 1962), which may  in turn reduce the chances for
establishing priority, and leads European researchers to publish and
collaborate in narrow sub-disciplines within their field in order to
gain scientific recognition (Youtie et al., 2013, p. 1350). In a more
team-based department structure, several researchers of similar
rank can work together, allowing for more career options, research
autonomy and ease of taking up new lines of research.

Departmental organisation, tenure track career models and an
attractive research-teaching balance, among others, are common-
place in U.S.-style research universities, so that these universities
not only enjoy advantages regarding the quality of peers and
funding/salaries,28 but also with respect to their research environ-
ments that satisfy researchers’ taste for science and increase their
expected scientific productivity. Our results thus also provide some
explanation as to the observation of asymmetric mobility of tal-
ented scientists to the U.S. and underline the necessity to widen
the policy debate on the determinants of researcher mobility, from
social security issues (such as portability of benefits) to scientific
productivity.

From a European perspective, if job choice was  merely related
to the quality of peers, turning a situation of brain-drain into a
more balanced brain circulation would be a difficult endeavour, as
top researchers attract top researchers. However, our results also
show the crucial importance of other organisational and institu-
tional factors that have been discussed since the 1960s, but were so
far difficult to empirically substantiate. European universities could
for example offer attractive career perspectives and working envi-
ronments to attract (or keep) highly skilled researchers, especially
since the tenure track model of U.S. universities has come under a
lot of strain recently. Our results also show that fringe benefits could
help European universities create an attractive academic environ-
ment, for example by offering perspectives for dual-career couples.
The competitiveness of European science is of course affected not
only by the question of “how to get (or keep) the best”, but also by
different research funding models (Aghion et al., 2010). Our results
indicate that merely increasing research funding without looking
at the determinants of job choice in academia in more detail could
turn out to be inefficient.

An evolution of European jobs incorporating structures which
reflect our findings would also lead to a deeper integration of aca-
demic labour markets in Europe, boost the efficiency of job match-
ing, increase competition and hence raise the profile of European
y, K., Job choice in academia. Res. Policy (2016),

Also note that tenure-track positions are increasingly becoming the minority among
new job openings in the U.S. (Stephan, 2012; Petersen et al., 2014).

29 Musselin (2004) finds that in particular heterogeneous career structures at the
level of national higher education systems and recruitment procedures prevent
further integration of European national academic labour markets.

dx.doi.org/10.1016/j.respol.2016.05.001
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n their productivity to be their own ability, they can potentially
e useful for research policy and organisation worldwide. This is
upported by our finding that the determinants of job choice do
ot significantly differ at an international level (see Appendix C in
he online supplementary material). Our results could also be used
y both universities in the design of attractive job packages and by
esearchers as a yardstick what to look out for in job offers.

Of course our methodology also has its limitations: first, the
omplexity of choice situations is reduced compared with real life
hoices, although they are more complex than in existing studies
ased on observed data. Second, we can only test the importance of
hoice determinants which have been considered at the conception
tage of our quasi-experiment. Even though we  comprehensively
eviewed different strands of the literature from the economics and
ociology of science, it cannot be excluded that there are additional
ob characteristics some researchers would have considered impor-
ant; however, any missing characteristics do not affect our results
or the factors that we did include.

We  see several avenues for further research. First, we focused
n jobs in basic research; further research could investigate job
hoice in more applied settings where industry collaboration is a
eature of varying intensity. Second, our jobs were designed for
he role of principal investigator; as team-based science leads to a
ifferentiation of roles, our experiment could be repeated for these
ifferent researcher roles. Third, our stated choice methodology
ould be used in similar contexts in innovation and science studies,
here choice analysis is faced with serious difficulties in obtaining

omprehensive observational data.
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