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Introduction

A fundamental issue in economics is the spatial distribu-
tion of economic activity. In the past, the location of an 
industry was essentially influenced by the physical envi-
ronment.1 Cotton mills, for instance, thrived along the 
river Derwent in the late eighteenth century, while the Ford 
Motor Co. opened up a factory complex by the river Rouge 
in the late 1920s. Similarly, research and development 
(R&D) moved into laboratories, which were integrated 
within factory complexes. By the early twentieth century, 
Siemens had already established an R&D lab in a manu-
facturing plant. Yet, production methods have markedly 
changed since then. Supply chains have fragmented and 
become increasingly global (Dedrick et al., 2010).

In this scenario, corporate (basic2 and applied) research, 
the “R” of R&D, has eventually slimmed down (Arora 
et al., 2018; Tijssen, 2004). This trend has been particu-
larly evident in a technologically frontier economy such as 
the United States, where data from the National Science 
Foundation (NSF) indicates that the share of research per-
formed by corporations has declined from 52.8% in 1960 
to 39.5% in 2010 and has remained at that level thereafter. 

Although corporations are still keen on applied research, 
they are somewhat less willing to support in-house basic 
research, which is since long contracted out to universities 
(Añón Higón, 2016; Arora et al., 2018). In this regard, data 
from the NSF show that higher education institutions 
(HEIs) have become the largest performer of basic research 
in the United States. While 34% of basic research in the 
United States was conducted by universities in 1960, that 
share increased to 50.4% in 2010, remaining around this 
level since. Similarly, this pattern can be observed in the 
case of Spain, see Figure 1, where HEIs contribute to 
around 60% of all basic research and their relative impor-
tance has increased since 2004 in detrimental of business 
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and other non-profit private entities. Thus, if basic research 
is essentially conducted in universities, the complementa-
rities between corporate and academic research should 
influence the location of foreign R&D labs.

Although there has been a widespread interest in the 
location choice of foreign affiliates (Barry et al., 2003; 
Crozet et al., 2004; Head & Mayer, 2004; Maza & 
Villaverde, 2015; Villaverde & Maza, 2015), the literature 
focusing on the determinants of R&D investments by mul-
tinational corporations (MNCs) abroad is scarcer. There 
are indeed some similarities with other downstream activi-
ties, but also differences regarding R&D-specific factors 
(Crescenzi et al., 2014). The well-documented internation-
alization of R&D nowadays responds more toward the 
need to tap into worldwide centers of knowledge, rather 
than to the traditional purpose of adapting existing tech-
nologies to host market conditions (Dunning & Lundan, 
2008; Narula & Zanfei, 2005; OECD, 2008). As the impor-
tance of knowledge-augmenting motives for offshore 
R&D grows (Cantwell et al., 2004), the role of universities 
as “magnets” of foreign R&D investment is gaining 
interest.

In this context, this article aims at examining whether 
the higher education system (HES) has affected the loca-
tion choice of new foreign R&D labs in a particular set-
ting, Spain 2005–2013. In contrast to extant studies 
analyzing the role of universities as drivers of the loca-
tion choice of R&D investments (Abramovsky et al., 
2007; Alcácer & Chung, 2007; Belderbos et al., 2017; 
Siedschlag et al., 2013), we contribute by examining two 

issues rarely considered. First, and following Sánchez-
Barrioluengo (2014), we look at the Spanish HES 
through the lens of their missions: teaching or training, 
research, and knowledge transfer, also known as the 
“third mission.”3 Second, we also explore the potentially 
different effects that the Spanish HES may play depend-
ing upon whether firms conduct research or develop-
ment tasks.

In doing so, this study exploits a dataset with informa-
tion on the location choices of foreign R&D labs in Spain 
from 2005 to 2013, draw from The Technological 
Innovation Panel (PITEC). The location choice set is the 
Spanish NUTS2 (Nomenclature of Territorial Units for 
Statistics) regions.4 We use a multiple-item measure of the 
three university missions with information published by 
the Observatory of Spanish University Research Activity 
(IUNE) on the quality of private and state-owned universi-
ties, which are then assigned to each region. Although the 
Ministry of Education still monitors the legal framework, 
it is worth mentioning that the Spanish HES has been grad-
ually decentralized since 1983, when the Ley de Reforma 
Universitaria (LRU) was passed, thereby implying that 
public universities largely depend upon regional govern-
ments.5 In addition, we follow previous literature and con-
trol for other factors that can influence the location choice, 
such as market potential or agglomeration economies, 
among others.

The remainder of the article is structured as follows. 
The theoretical framework, research questions, and contri-
butions are introduced in the section “Theory and research 

Figure 1. Basic research expenditure by performer type in Spain, 2004–2013 (millions of Euros).
Source: INE (Spanish National Institute of Statistics; Statistics about R&D activities) and authors’ elaboration.
*The category “Business” includes business and non–profit private entities.
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questions.” The section “Data and methodology” describes 
the data and the empirical methodology. The findings are 
presented in the section “Findings.” Finally, the section 
“Concluding remarks” concludes.

Theory and research questions

The location of foreign R&D activities

The location of foreign affiliates has been recurrently stud-
ied (Basile et al., 2008; Cantwell & Piscitello, 2005; Crozet 
et al., 2004; Villaverde & Maza, 2015). Following the 
internationalization of R&D (Dunning & Lundan, 2008; 
OECD, 2008), an expanding literature has focused on the 
determinants of foreign R&D location (Belderbos et al., 
2014, 2017; Shimizutani & Todo, 2008; Siedschlag et al., 
2013). These studies conclude that the motives to locate 
R&D activities abroad differ from those related to other 
downstream activities (Crescenzi et al., 2014).

In this line of thinking, the international business litera-
ture has traditionally proposed two main reasons for con-
ducting R&D abroad (Dunning & Narula, 1995; 
Kuemmerle, 1999). First, there is a “home-based exploit-
ing” motive by which a corporation decides to invest R&D 
abroad to support foreign production and to adapt products 
and services to local market conditions. Still, it appears 
that nowadays offshoring R&D essentially follows a 
“home-based augmenting” motive (Cantwell et al., 2004). 
That is, MNCs locate R&D activities abroad to access 
local knowledge, including scientific knowledge from host 
universities, from which to tap into and source foreign 
technology to enhance or create new capabilities (Almeida, 
1996; Kuemmerle, 1999).

The existing literature has found quantitative evidence 
for both motives. For example, it has been shown that large 
markets with high per capita income attract R&D invest-
ment, which in turn help companies to be at the forefront 
of consumer’s demands (Kumar, 2001). Similarly, the 
location choices for R&D have been influenced by the 
existence of a supply of skilled workers, such as scientists 
or engineers, and its wage cost level (Kumar, 2001). 
However, the contracted term “R&D” prevents from dis-
entangling the inherent differences between research and 
development activities (Barge-Gil & López, 2014). In this 
regard, only a few studies have considered the different 
location drivers of both activities (see Shimizutani & Todo, 
2008; von Zedtwitz & Gassmann, 2002). These studies 
found that while the internationalization of Research 
responds more to “home-based augmenting” motives, par-
ticularly to the technological strength of the host country, 
the offshoring of development activities is driven by the 
need to adapt products and processes to local conditions. 
To our knowledge, however, there is no prior study relat-
ing the regional strength of academic missions as location 
drivers of research versus development investments.

Universities and the location of R&D

The literature on innovation and economic geography has 
emphasized that proximity to HEIs or universities might 
benefit firms from knowledge spillovers (Anselin et al., 
1997; Fitjar & Gjelsvik, 2018; Mukherji & Silberman, 
2021). The mechanisms by which academic knowledge 
may spill out and benefit proximate firms are diverse and 
closely relate to the different missions of HEIs. On one 
hand, firms may benefit from proximity to universities by 
gaining access to a greater supply of skilled workers such 
as engineers, scientists, or consultants. This is indeed 
related to one of the main academic missions, teaching or 
training. Besides, the (basic) research generated in HEIs, 
the research mission, can be the platform on which busi-
ness corporations base their applied R&D (Mansfield, 
1995). University-based knowledge helps firms gain a bet-
ter understanding of the technological landscape in which 
they search for new products and processes, informs them 
about the most profitable directions for applied research, 
avoiding wasteful experimentation, and helps them even to 
gain first-mover advantages (Añón Higón, 2016; Fleming 
& Sorenson, 2004).

Finally, knowledge transfers, namely the third mission, 
through formal collaboration agreements, contracted 
R&D, patent licenses, spin-offs, or consultancy are other 
relevant mechanisms. In fact, several studies have found 
evidence that contracting out academic research, and, par-
ticularly, collaborating with academia increases firms’ 
innovative performance (Acs et al., 1994; Añón Higón, 
2016; García-Vega & Vicente-Chirivella, 2020). Thus, the 
interaction between academia and industry leads also to 
the development of local networks that spill knowledge 
out (D’Este et al., 2013).

Academic research is the first and most studied mecha-
nism of knowledge spillovers originating from universi-
ties. Although academic research is codified through 
publications in specialized peer-reviewed journals, this 
codified knowledge may not be easily accessible. 
Understanding and leveraging this often requires a sound 
comprehension of the underlying basic research. Then, 
having access to academics or research groups can be 
extremely helpful in this regard. Moreover, a major source 
of competitive advantage comes from the ability to access 
and absorb academic knowledge before it is published or 
made public, and this may only be possible by co-locating 
in the vicinity of HEIs. Consequently, even firms whose 
main activity draw predominantly on codified knowledge 
tend to locate near HEIs (Asheim et al., 2007). Therefore, 
it is expected that places with HEIs generating frontier 
basic research might attract business corporations with 
R&D activities.

While there is substantial evidence that university–
industry links enhance firms’ innovativeness (Añón Higón, 
2016; Cassiman et al., 2008; Sorenson & Fleming, 2004), 
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not much effort has been devoted to digging deeper into 
the specific factors by which the proximity to HEIs affect 
the corporate decision of offshoring R&D activities 
(exceptions being Abramovsky et al., 2007; Alcácer & 
Chung, 2007; Belderbos et al., 2014, 2017; Siedschlag 
et al., 2013). Furthermore, it is worth noting that HEIs are 
not all alike since they not just differ in resources but also 
in the relative importance conferred to their missions and 
in the quality of their research output. In this regard, exist-
ing evidence suggests that the positive effects arising from 
the local presence of HEIs mainly result from high-quality 
or frontier academic research (Belderbos et al., 2014; 
Cowan & Zinovyeva, 2013). Similarly, Zahringer et al. 
(2017) have shown that not all research has the same 
impact, being higher-quality academic research associated 
with higher-quality industrial innovation. Nevertheless, no 
prior study has explored the different roles that the aca-
demic missions play in the MNC’s location decisions of 
offshoring R&D.

Research questions

This review of the literature enabled us to frame the main 
research questions. First, we aim at determining the role of 
host universities as attractors of foreign R&D activities, 
controlling for other factors. Only a handful of empirical 
studies have examined this. In general, these studies have 
used different measures of academic strength, but the rela-
tive importance played by each of the missions of HEIs in 
attracting foreign R&D investment is ignored. For instance, 
Siedschlag et al. (2013) measure regional academic 
strength as a dummy indicating whether the region has at 
least one university ranked in the top 500 universities 
according to the QS World University ranking. Alcácer 
and Chung (2007) use a binary variable taking the value of 
one if the particular industry–region–year patent count 
from academic sources was greater than zero. In the study 
by Abramovsky et al. (2007), university strength is based 
on the ranking achieved by the university department in 
the 2001 UK Research Assessment Exercise. In the study 
by Belderbos et al. (2014, 2017), this is measured as the 
number of publications with university-affiliated authors 
at the level of NUTS1 region, or country, weighted by the 
probability that they are relevant to the technological field 
of the focal firm. All in all, these studies find a positive 
relationship between academic strength and MNC’s loca-
tion choice.

We contribute, following Sánchez-Barrioluengo (2014), 
by explicitly introducing in the analysis the academic mis-
sions (teaching or training; research; and knowledge trans-
fer) to empirically assess which specific mechanism is 
more relevant for the location decision of R&D affiliates. 
For this, we first derive regional indicators for the strength 
of each mission, which are linked to the mechanisms by 
which university-based knowledge spills out (Mansfield, 
1995). Besides, and in line with previous studies, we assess 

the role of the research mission from a quantitative and a 
qualitative perspective since it is expected that higher-
quality academic research will have a greater impact.

As pointed above, the three missions are related to dif-
ferent ways in which a foreign firm can benefit from prox-
imity to local HEIs. Given the increasing importance 
placed by MNCs in offshoring R&D to access foreign 
knowledge, it seems logical to expect that the strength of 
the host regional HES, together with other home-based 
augmenting factors, will have an important attraction 
effect. In contrast, home-based exploiting factors will play 
a minor role. However, from a theoretical point of view, 
given that the three university missions have been regarded 
as channels of knowledge transfer, it is not clear which of 
them may exert a larger attraction effect.

Second, we also aim at shedding light on the location 
choice of different R&D tasks. Previous studies have paid 
relatively little attention to the possibility that the benefits 
from close proximity to universities differ across firms 
depending on the R&D activity. As stated above, R&D 
includes a myriad of heterogeneous activities. While 
Research aims at acquiring new knowledge, the purpose of 
Development is directed toward the introduction of new or 
improved products with a commercial end. Since the pur-
pose, features, and managerial styles of both activities differ 
(Barge-Gil & López, 2014), we argue that university-based 
spillovers affect these activities differently.

More specifically, the research carried out at HEIs 
should be more beneficial to foreign firms actively engag-
ing in research rather than those that only perform devel-
opment activities. This is because, in line with the 
absorptive capacity theory (Cohen & Levinthal, 1990), the 
firms conducting research develop science-based research 
capabilities that allow them to better evaluate, assimilate, 
and exploit external scientific knowledge. Therefore, we 
argue that MNCs performing research activities attribute 
greater importance to the region’s academic excellence in 
their R&D location choices, relative to those performing 
only development activities. Moreover, we posit that the 
quality of the research mission will be the determining fac-
tor in driving the location of foreign research units.

Data and methodology

Data sources

The data are drawn from a yearly survey called The 
Technological Innovation Panel (PITEC).6 The survey, 
conducted by the Spanish National Institute of Statistics 
(INE) contains questions characterizing the innovative 
activities of a panel of more than 12,000 Spanish firms.7 
Since 2005, the response rate to the survey is above 95%. 
While the sample is representative of the population of 
large firms (with 200 or more employees), the representa-
tiveness of small and medium-sized firms is biased toward 
firms having internal and/or external R&D. Regarding the 
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geographic distribution of foreign subsidiaries within 
Spain, Holl and Rama (2016) have shown that PITEC is 
highly representative.

PITEC provides detailed information on firms’ innova-
tion strategies. More specifically, the questionnaire asks 
firms about the percentage of R&D spending and the num-
ber of R&D personnel in each of the 19 NUTS2 regions in 
Spain. This information allows us to identify the location 
of each R&D unit, independent of the main location of the 
firm. Moreover, the survey provides information on the 
firm’s ownership, allowing to distinguish which firms are 
foreign-owned. Thus, a firm is defined as foreign-owned if 
at least 50% of its capital is owned by a foreign entity.

Similarly, PITEC also gathers information on the three 
types of intramural R&D expenditures: basic research, 
applied research, and experimental development. 
Following Shimizutani and Todo (2008), we classify for-
eign subsidiaries into two types depending on the R&D 
activity performed. As they are not exclusive activities, a 
majority of R&D subsidiaries combine research and devel-
opment tasks. Therefore, those subsidiaries engaged in 
basic or applied research are defined as subsidiaries per-
forming “Research activities”8 independent of whether 
they do some development tasks, whereas subsidiaries 
only engaged in development or design are defined as per-
forming “Only Development.”

Although PITEC offers information for manufacturing 
and services, our analysis is conducted only for manufac-
turing firms. Similarly, we restrict our study to the period 
2005–2013 and peninsular Spain, thereby excluding the 
autonomous cities of Ceuta and Melilla in North Africa 
and the archipelagos of the Balearic and Canary Islands.9 
We exclude these territories as foreign R&D investment in 
these locations represents a very rare event (two or fewer 
new foreign entries for the whole period considered). 
Moreover, public firms and research associations are 
excluded. Our main results are thus based on a sample of 
new foreign R&D establishments that entered for the first 
time in one of the Spanish regions, including those that 
entered by acquiring a former Spanish-owned firm.10

As regards the Spanish HES, data come from the IUNE 
observatory (2015 edition). The IUNE observatory is an 
entity supported by the Ministry of Education that offers 
yearly information on the scientific and innovation activity 
conducted in both public and private universities.

Dependent variable. The dependent variable is a binary 
variable indicating the region in which a foreign firm 
locates a new R&D establishment over the period 2005–
2013. This variable takes the value of one if a foreign firm 
has set up a new R&D establishment in a particular Span-
ish region in a given year and zero otherwise. Figure 2 
illustrates the number of new foreign R&D establishments 
between 2005 and 2013 by major type of R&D activity. All 
things considered, the 2007–2008 crisis marked the 

beginning of a negative trend, which came to a halt in 
2011. Interestingly, the fall in the number of new foreign 
R&D establishments appears to be more acute for those 
conducting research activities, as opposed to the “Only 
Development” ones.

Figure 3, on the contrary, displays the geographic distri-
bution of new foreign R&D establishments by major R&D 
activity. Between 2005 and 2013, most foreign firms 
choose Cataluña to locate their R&D establishments. 
Madrid, the Basque Country, and the Comunidad 
Valenciana follow suit, whereas La Rioja, Cantabria, 
Extremadura, and Murcia are the least attractive regions. 
Similarly, “Research activities,” as opposed to “Only 
Development,” seems to predominate, though the share of 
each type of R&D varies across regions.

Finally, Figure 4 provides information on the national-
ity of new R&D subsidiaries by major type of R&D activ-
ity. As expected, the majority of new foreign subsidiaries 
are originally from EU-12, followed by North America 
(United States, Canada), other EU, and Japan, while the 
rest of the world and Latin America contribution can be 
labeled as marginal.

Spanish HES. To evaluate the role of the Spanish HES in 
the location of new foreign R&D investment, we derive a 
set of indicators with data from the IUNE observatory. For 
this, we exclude distance learning and the so-called spe-
cial universities. In Spain, since the early years of the 
decentralization of the national education system in the 
1980s, the HES is administered at the regional, NUTS2, 
level. Then, universities are organized by NUTS2. Our 
goal is to construct a multiple-component index that 
reflects the university missions, namely, training, research, 
and knowledge transfer. When computing the index of 
each mission, we first normalized every component to 
z-scores for each year and then add them up. This out-
come is then standardized again to a z-score, which has a 
standard deviation of one. For example, to capture train-
ing, we use three components: (1) the number of PhD dis-
sertations submitted by each university, (2) the number of 
research training grants (FPI) and university professor 
training grants (FPU), and (3) the number of post-doc 
Juan de la Cierva and Ramón y Cajal contracts.11 Each of 
these has been normalized to z-scores. Therefore, an index 
for training results from adding up these z-scores and 
standardizing the outcome. The index ranges from 0 to 1, 
with a minimum value of 0.032 for Extremadura-2008 
and a maximum of 1 for Madrid-2005.

Similarly, to measure research, we use three distinct 
components. The first one considers only quantitative 
aspects of scientific research (RES1), and it is based on the 
number of publications with university-affiliated authors 
from Web of Science (WoS), the number of projects 
awarded in national plans, and the number of projects 
awarded in EU Framework Programmes. The second one 
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(RES2) considers qualitative aspects of scientific research, 
and it is based on the number of citations resulting from 
publications in a particular year,12 the number of publica-
tions in the first quartile of Journal Citation Reports,13 and 

the university position in the Shanghai ranking. The third 
one (RES3) combines the quantitative and qualitative 
dimensions. Finally, we capture knowledge transfer with 
the annual number of patents granted to each university by 

Figure 2. New foreign R&D establishments by major activity, 2005–2013.
Source: PITEC and author’s elaboration.

Figure 3. The location of new foreign R&D labs by activity and NUTS2, 2005–2013.
Source: PITEC and author’s elaboration.
CAT: Cataluña; MAD: Madrid; PVA: País Vasco; CVA: Comunidad Valenciana; ARA: Aragón; AND: Andalucía; NAV: Navarra; CYL: Castilla y León; 
CLM: Castilla-La Mancha; GAL: Galicia; AST: Asturias; MUR: Murcia; EXT: Extremadura; CTB: Cantabria; LRA: La Rioja.
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the Spanish patent office, the university’s revenues gener-
ated by licenses, and the number of spin-offs.

Other explanatory variables. To assess the role of the univer-
sity missions in attracting foreign R&D, we have to control 
for other regional characteristics that may affect the decision 
to locate R&D abroad. A large number of socio-economic 
factors have been proposed in the literature as regional deter-
minants of foreign direct investment (FDI) (Maza & Vil-
laverde, 2015), but not all have been shown relevant for 
attracting R&D activities overseas (Crescenzi et al., 2014). 
Thus, to operationalize the regional characteristics for attract-
ing foreign R&D investment, we include those that previous 
empirical studies have found relevant (Belderbos et al., 
2014; Frenken et al., 2007; Siedschlag et al., 2013). First, the 
literature on the internationalization of R&D suggests that 
the overall attractiveness of a region depends upon its tech-
nological strength. Thus, we use the business expenditure on 
R&D (BERD) intensity of a region, measured as the busi-
ness spending in R&D as a share of gross domestic product 
(GDP), as an indicator of the level of technological develop-
ment and innovation activity (Siedschlag et al., 2013).

Another important control variable is market potential. 
The literature suggests that the size of a market is impor-
tant for attracting foreign R&D, particularly if firms aim at 
adapting home technologies or products to local condi-
tions. Following the study by Siedschlag et al. (2013), we 
measure market potential of each region as their GDP in 
constant prices and as a distance-weighted sum of GDP in 
all other regions.

Furthermore, it can be argued that unemployment might 
also be an important determinant. On one hand, a high 
unemployment rate may be conducive to foreign invest-
ment if it signals labor availability (Head et al., 1995). On 
the other hand, higher unemployment may also signal 
adverse business conditions and labor market rigidities 
that could discourage investors. Therefore, the ultimate 
impact of unemployment cannot be a priori determined. In 
addition, following Kumar (2001), we control for the wage 
cost of skilled R&D personnel, which is proxied by the 
average annual earnings of high-skilled employees at the 
regional level.

To account for agglomeration economies, we use the 
total number of establishments in the region in the same 
two-digit industry to which the foreign subsidiary belongs. 
This variable can be seen as an indicator of the extent of 
localization externalities, which are associated with the 
concentration of a particular sector in a region (Frenken 
et al., 2007). We additionally use a measure of the relative 
region’s industrial specialization (RSI) by means of the 
location quotient. This is obtained as the ratio between the 
share of industry i’s production in region j relative to total 
production of industry I, and the share of region j’s produc-
tion relative to total production in the overall economy.

Following the study by Belderbos et al. (2014), we also 
control for the geographic distance between the home 
country of the R&D subsidiary and the host region. 
Particularly, we include the inverse of that distance, 
expecting that a shorter distance decreases the communi-
cation and coordination difficulties between the parent and 

Figure 4. New foreign R&D establishments by activity and nationality in Spain, 2005–2013.
Source: PITEC and author’s elaboration.
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the subsidiaries. This, in turn, should improve the effective 
transmission of knowledge from foreign R&D centers to 
the parent firms (Almeida & Kogut, 1999).

All explanatory variables are lagged one period with 
respect to the dependent variable and all specifications 
include time dummies. A one-period lag is commonly used 
in investment-based models to account for the fact that 
investment decisions are lagged in time and to avoid pos-
sible endogeneity problems (Siedschlag et al., 2013). In 
the estimated models, we also cluster standard errors at 
investing firm level. Definition of the variables and sum-
mary statistics are displayed in Table 1. Table 2 shows 
pair-wise correlations among all explanatory variables.14

Empirical model

The determinants of the regional location choice of new 
foreign R&D establishments are estimated with a condi-
tional logit model (CLM), following the study by McFadden 

(1974), as well as with a mixed logit model (MLM), fol-
lowing the study by Train (2003). These approaches have 
been used in the literature to estimate location choices in 
situations where agents have to choose one alternative 
among J known mutually exclusive possibilities (Alcácer 
& Chung, 2007; Basile et al., 2008; Belderbos et al., 2014). 
The advantage of the MLM over the CLM is that it allows 
to relax the independence of irrelevant alternatives (IIA) 
assumption.

Consistent with the random utility maximization (RUM) 
framework, the conditional and mixed logit models assume 
that the evaluation of a decision-maker (firm) among a set of 
spatial choices can be represented by a profit (utility) func-
tion. Considering the existence of J spatial choices within 
Spain with j = 1, . . ., J or NUTS2 regions and N decision-
makers with i = 1, . . ., N, then the profit derived by the 
foreign firm i if she locates in region j is given by

 π β εij ij ijx= +'  (1)

Table 1. Definition and summary statistics.

Variable Description Source M SD

University missions  
 Training Index of the training mission of the Spanish HES IUNEa and own 

elaboration
0.509 0.233

 Transfer Index of the knowledge transfer mission of the 
Spanish HES

IUNEa and own 
elaboration

0.430 0.205

 Research 1 A quantitative index of the research mission of the 
Spanish HES

IUNEa and own 
elaboration

0.478 0.264

 Research 2 A qualitative index of the research mission of the 
Spanish HES

IUNEa and own 
elaboration

0.480 0.293

 Research 3 A combined quantitative and qualitative index of the 
research mission of the Spanish HES

IUNEa and own 
elaboration

0.479 0.281

Technological strength  
 BERD share Share of business expenditure on R&D over GDP 

by region
Statistics on R&D 
activities (INE)

0.570 0.377

Demand factors  
 Market potential Log of real GDP of host region and the sum of 

distance-weighted real GDP of other regions
Regional accounts (INE) 
and own elaboration

10.824 0.867

 High-skilled wages The average annual wage of managers and directors, 
scientists and technicians, and other scientific and 
intellectual professionals

Annual Wage Structure 
Survey (INE)

10.254 0.105

 Unemployment Regional unemployment rate Labour Force Survey 
(INE)

11.263 5.698

Agglomeration  
 Industry business Log of industry establishments by region PITEC and own 

elaboration
5.044 1.954

 RSI Relative region’s industrial specialization index 
(location quotient)

Structural business 
statistics (INE) and own 
elaboration

0.936 0.583

MNC-related factors  
 Distance Log of the inverse distance between establishment’s 

country of origin and region of location
PITEC and own 
elaboration

−7.539 0.767

M: mean; SD: standard deviation; HES: higher education system; IUNE: Observatory of Spanish University Research Activity; BERD: business 
expenditure on R&D; R&D: research and development; GDP: gross domestic product; INE: Spanish National Institute of Statistics; PITEC: The 
Technological Innovation Panel; RSI: relative region’s industrial specialization index; MNC: multinational corporation.
aWe have used the 2015 version of IUNE (http://www.iune.es).

http://www.iune.es
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where xij is the vector of observed attributes of each loca-
tion choice, β is the vector of parameters to be estimated, 
whereas εij is a random term capturing non-observed het-
erogeneity and random components. The probability that 
a foreign firm i chooses to locate an R&D establishment 
in a region j as opposed to any other region k is then equal 
to the probability of πij being the largest of all πi1, . . ., πiJ. 
Given that εij is unknown, to solve the above equation, we 
must impose a probability density function on εij. The tra-
ditional CL model assumes that is independently and 
identically distributed (IID), with type I extreme value 
distribution (McFadden, 1974). Under these assumptions, 
the probability that the foreign R&D firm chooses to 
locate in region j can be obtained as a closed-form expres-
sion of
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where the coefficients of vector β are then estimated 
through maximum-likelihood procedures.

While in the CLM the β coefficients are set to be equal 
across firms, in the MLM these coefficients are decom-
posed into a fixed part and a random part, accounting for 
the possibility of preference heterogeneity among firms 
over location attributes and correlation across alternatives. 
Accordingly, the profit derived by the foreign firm i if she 
invests in R&D in region j in the MLM may be modeled as

 π β µ β γ µij i ij ij ij i ij ijx x x= + = + +'  (3)

where γi is a vector of randomly distributed parameters 
with density g(.) over all firms, and µij is an independent 
and identically distributed error term. Formally, the uncon-
ditional probability that the foreign R&D firm chooses to 
locate in region j, under the assumptions of the MLM, can 
be expressed as follows
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where g iγ( )  denotes the density function for γ , which 
we assume to be normal. Since the integral in Equation (4) 
cannot be evaluated analytically, it has to be approximated 
through simulation by maximizing the simulated log-like-
lihood function.15

Findings

In Table 3, we show the estimates of the baseline CLM for 
new foreign R&D establishments. First, as a benchmark, 
in Model 0 we follow the existing literature and estimate 
the determinants of location choice without including our 
variables of interest proxying for academic strength. The 
results show that the probability, on average, to locate a 
new foreign R&D establishment is positively associated 
with the technological strength of regions. Furthermore, 
market potential appears to be, as otherwise expected, pos-
itive and significant.16 More specifically, the average prob-
ability elasticity17 of market potential indicates that 
doubling market potential increases the probability that a 
region is chosen by a new foreign R&D establishment by 
65%. As expected, agglomeration economies and the 
inverse of distance also have a positive and statistically 
significant effect on the location decision of foreign R&D 
establishments. However, unemployment and high-skilled 
wages, although appearing with a negative sign, are not 
statistically significant. Thus, the results presented for 
Model 0 are in line with the existing evidence (Abramovsky 
et al., 2007; Kumar, 2001).

In the following columns of Table 3, we add the contri-
bution of the regional HES through their three-university 
missions of training (Training) in Model 1, knowledge 
transfer (Transfer) in Model 2, and research (Research) in 

Table 2. Correlations of explanatory variables.

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

(1) Training 1.00  
(2) Transfer .45 1.00  
(3) Research 1 .80 .54 1.00  
(4) Research 2 .76 .51 .88 1.00  
(5) Research 3 .81 .54 .97 .97 1.00  
(6) BERD share .26 .09 .38 .32 .36 1.00  
(7) Market potential .46 .23 .31 .37 .35 .29 1.00  
(8) Unemployment −.19 −.06 −.23 −.20 −.22 −.28 .11 1.00  
(9) High-skilled wage .39 .16 .38 .31 .35 .66 .39 .06 1.00  
(10) Industry business .19 .05 .12 .17 .15 .14 .46 –0.00 .16 1.00  
(11) Distance .04 .01 .06 .05 .06 .09 −.03 −.08 .05 .16 1.00  
(12) RSI .14 .04 .18 .17 .19 .16 .06 −.10 .13 .31 .07 1.00

BERD: business expenditure on research and development; RSI: relative region’s industrial specialization index.
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Model 3 to Model 5. More specifically, the research mis-
sion will be measured using either quantitative measures 
(Research 1); qualitative (Research 2), or a combination of 
both (Research 3). In contrast to previous studies, our 
study disentangles academic strength according to the uni-
versity missions. As such, we find that only research activ-
ities seem to be positive and statistically significant related 
to the location of a new foreign R&D establishment, and 
this appears to be more relevant once we consider qualita-
tive measures (Research 2). In contrast, neither the research 
training capacity nor the university knowledge transfer 
appears to significantly attract the location of foreign R&D 
labs. Therefore, our results reinforce the belief that foreign 

R&D firms exhibit a greater propensity to locate in regions 
with high-quality research.

Similarly, the rest of the variables remain consistent. 
That is to say, after including the university missions in our 
baseline model (Model 0), regional technological strength, 
market potential, and agglomeration economies remain 
positive and statistically significant. Therefore, it appears 
that the preliminary evidence points to the relevance of 
university-based research as an important factor determin-
ing the location choice of R&D activities by foreign firms.

We run a series of sensitivity tests. First, we relax the 
IIA assumption of the CLM, and in Table 4 we present the 
results using the MLM. These are mostly similar to those 

Table 3. The determinants of the location of new foreign R&D units in Spain, 2005–2013: The conditional logit model (CLM).

Model 0 Model 1 Model 2 Model 3 Model 4 Model 5

 Coefficient 
(SE)

Coefficient 
(SE)

Coefficient 
(SE)

Coefficient 
(SE)

Coefficient 
(SE)

Coefficient 
(SE)

University missions  
 Training 0.209  
 (0.343)  
 Transfer 0.261  
 (0.313)  
 Research 1 0.674**  
 (0.294)  
 Research 2 0.863***  
 (0.249)  
 Research 3 0.814***
 (0.275)
Technological strength  
 BERD share 0.525** 0.587** 0.552** 0.657*** 0.771*** 0.724***
 (0.223) (0.250) (0.227) (0.237) (0.235) (0.236)
Demand factors  
 Market potential 0.699*** 0.658*** 0.671*** 0.576*** 0.536*** 0.542***
 (0.124) (0.139) (0.129) (0.132) (0.127) (0.130)
 Unemployment −0.033 −0.028 −0.030 −0.009 0.002 −0.001
 (0.024) (0.025) (0.024) (0.026) (0.025) (0.026)
 High-skilled wages −0.957 −1.117 −0.981 −1.199 −0.986 −1.136
 (0.755) (0.824) (0.750) (0.769) (0.777) (0.770)
Agglomeration  
 Industry business 0.185** 0.193** 0.201** 0.199** 0.180** 0.192**
 (0.091) (0.093) (0.093) (0.092) (0.089) (0.090)
 RSI 0.370*** 0.365*** 0.365*** 0.348*** 0.343*** 0.343***
 (0.096) (0.097) (0.096) (0.098) (0.097) (0.098)
MNC-related factors  
 Distance 0.796** 0.782** 0.841** 0.597 0.417 0.488
 (0.361) (0.361) (0.366) (0.368) (0.375) (0.372)
Observations 6,195 6,195 6,195 6,195 6,195 6,195
No. of firms 413 413 413 413 413 413
Pseudo R2 .148 .148 .148 .148 .148 .148
Log-likelihood −953.0 −952.7 −952.8 −950.1 −946.2 −948.0

BERD: business expenditure on research and development; RSI: relative region’s industrial specialization index; MNC: multinational corporation.
Dependent variable is binary taking the value of 1 if a foreign firm has a new R&D Lab in a region, and 0 otherwise. Explanatory variables are lagged 
with respect to the dependent variable by one period. Standard errors (SE) shown in parentheses are clustered at the firm level. Ceuta, Melilla, 
Balearic, and Canary Islands are excluded.
***Level of significance at 1%, **level of significance at 5%, and *level of significance at 10%.
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of the CLM. More specifically, the results suggest that uni-
versities play a significant role in attracting foreign R&D 
to the region, particularly through their research mission. 
Other factors influencing this decision are the regional 
technological strength, the market potential, and agglom-
eration economies. The results of the MLM also show that 
regional research strength appears heterogeneous across 
foreign firms. Nevertheless, a likelihood ratio test compar-
ing the MLM with the CLM shows that these two models 
are not significantly different from each other. Therefore, 
in what follows we present the results for the CLM.

Second, we look at the role that the 2008 financial crisis 
may have had on the attractiveness of universities for 

foreign R&D investment. For this, we use the same CLM 
specifications presented in Table 3, but here we split the 
sample into two periods, before and after 2008. As our 
results suggest that the impact of the research mission is 
best captured by the qualitative measure, we will present 
here the results using Research 2 as the proxy for the 
research mission. The results are presented in Table 7 in 
Appendix 1. Irrespective of the period of analysis, the 
research mission arises as an important attractor of foreign 
R&D, increasing its relevance after the crisis. However, the 
other two missions do not play a significant role. While 
market potential exerts a positive influence through both 
periods, this is not the case for other factors. The regional 

Table 4. The determinants of the location of new foreign R&D units in Spain, 2005–2013: The mixed logit model (MLM).

Model 1 Model 2 Model 3 Model 4 Model 5 

 M SD M SD M SD M SD M SD

University missions  
 Training 0.054 −0.035  
 (0.372) (1.441)  
 Transfer 0.318 1.163  
 (0.346) (1.329)  
 Research 1 0.930*** 2.023***  
 (0.356) (0.618)  
 Research 2 1.315*** 2.632***  
 (0.362) (0.623)  
 Research 3 1.385*** 2.589***
 (0.394) (0.610)
Technological strength  
 BERD share 0.577** −0.018 0.608** 0.017 0.592** −0.035 0.737*** −0.150 0.663*** −0.155
 (0.260) (0.658) (0.248) (0.658) (0.242) (0.833) (0.247) (1.132) (0.247) (1.418)
Demand factors  
 Market potential 0.704*** 0.560** 0.688*** 0.591** 0.591*** 0.040 0.642*** 0.237 0.599*** 0.006
 (0.192) (0.245) (0.178) (0.232) (0.153) (0.638) (0.165) (0.482) (0.147) (0.413)
 Unemployment −0.038 0.000 −0.038 0.001 −0.019 −0.000 −0.002 0.001 −0.006 −0.000
 (0.029) (0.069) (0.029) (0.070) (0.029) (0.069) (0.029) (0.067) (0.029) (0.067)
 High-skilled wages −1.185 −0.050 −1.248 0.004 −1.309 −0.115 −0.842 −0.404 −1.203 −0.238
 (0.927) (1.576) (0.912) (1.538) (0.875) (1.706) (0.916) (2.777) (0.873) (2.220)
Agglomeration  
 Industry business 0.267* 0.210 0.307** 0.242 0.226* 0.180 0.120 0.056 0.147 0.065
 (0.137) (0.230) (0.143) (0.215) (0.130) (0.206) (0.113) (0.402) (0.119) (0.391)
 RSI 0.363*** 0.054 0.356*** 0.064 0.366*** 0.081 0.410*** 0.049 0.393*** 0.074
 (0.113) (0.393) (0.115) (0.381) (0.111) (0.451) (0.112) (0.428) (0.111) (0.460)
MNC-related factors  
 Distance 0.720 1.787 0.772* −1.974 0.594 1.640 0.231 1.764 0.366 1.666
 (0.452) (1.421) (0.464) (1.419) (0.451) (1.504) (0.477) (1.432) (0.462) (1.486)
Observations 6,195 6,195 6,195 6,195 6,195  
Log-likelihood −950.22 −950.86 −947.60 −941.67 −943.56  
Wald χ2 4.88 3.96 5.01 9.14 8.83  
p-value .77 .86 .76 .33 .36  

BERD: business expenditure on research and development; RSI: relative region’s industrial specialization index; MNC: multinational corporation.
Dependent variable is binary taking the value of 1 if a foreign firm has a new R&D lab in a region, and 0 otherwise. Explanatory variables are lagged 
with respect to the dependent variable by one period. M: mean coefficients of the MLM; SD: estimated standard deviation parameters of the MLM. 
Standard errors are shown in parentheses. Ceuta, Melilla, Balearic, and Canary Islands are excluded.
***Level of significance at 1%, **level of significance at 5%, *level of significance at 10%.
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technological strength and the agglomeration of economic 
activity lost their significant effect since 2008, while the 
regional specialization index became significant thereafter.

Our approach has until now assumed that R&D estab-
lishments are alike. However, as discussed, subsidiaries 
may engage in basic or applied research (“Research activi-
ties”) and in development or design (“Only Development”). 
In principle, we have argued that universities are expected 
to be more relevant for the former, that is, for basic or 
applied research. Thus, Tables 5 and 6 display the results 
when our sample is divided into new foreign establishments 
with “Research activities” and with “Only Development.” 

The results in Table 5 show that from the three missions of 
the HES, just research strength is an important factor deter-
mining the location choice of foreign investors conducting 
research activities. Thus, foreign affiliates performing 
research activities have the absorptive capabilities to benefit 
from high-quality scientific research performed at universi-
ties. In contrast, neither training nor technology transfer 
seems to significantly influence the location choice of for-
eign R&D investors with local research units. Besides the 
university research mission, other home-augmenting fac-
tors, such as the region’s technological strength, affect the 
location choice of offshored research activities. The region’s 

Table 5. The location choice of foreign firms conducting research activities.

Model 1 Model 2 Model 3 Model 4 Model 5

 Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE)

University missions  
 Training 0.407  
 (0.429)  
 Transfer 0.138  
 (0.376)  
 Research 1 0.657*  
 (0.356)  
 Research 2 0.883***  
 (0.306)  
 Research 3 0.817**
 (0.337)
Technological strength  
 BERD share 0.731** 0.631** 0.738*** 0.845*** 0.801***
 (0.306) (0.273) (0.286) (0.286) (0.287)
Demand factors  
 Market potential 0.679*** 0.737*** 0.637*** 0.581*** 0.595***
 (0.150) (0.140) (0.142) (0.139) (0.141)
 Unemployment −0.010 −0.019 0.002 0.013 0.010
 (0.029) (0.027) (0.030) (0.029) (0.030)
 High-skilled wage −1.371 −1.072 −1.312 −1.086 −1.248
 (1.003) (0.904) (0.925) (0.933) (0.926)
Agglomeration  
 Industry business 0.110 0.107 0.112 0.103 0.109
 (0.096) (0.096) (0.095) (0.092) (0.093)
 RSI 0.343*** 0.352*** 0.326*** 0.314*** 0.316***
 (0.120) (0.118) (0.121) (0.120) (0.121)
MNC-related factors  
 Distance 0.352 0.392 0.200 0.018 0.093
 (0.421) (0.427) (0.429) (0.437) (0.433)
Observations 4,245 4,245 4,245 4,245 4,245
No. of firms 283 283 283 283 283
Pseudo R2 .134 .134 .136 .140 .138
Log-likelihood −664.0 −663.6 −662.2 −659.2 −660.6

BERD: business expenditure on research and development; RSI: relative region’s industrial specialization index; MNC: multinational corporation.
Dependent variable is binary taking the value of 1 if a foreign firm has a new R&D lab in a region and at the time of entry conducts research 
activities, and 0 otherwise. Explanatory variables are lagged with respect to the dependent variable by one period. Standard errors shown in 
parentheses are clustered at the firm level. Ceuta, Melilla, Balearic, and Canary Islands are excluded.
***Level of significance at 1%, **level of significance at 5%, *level of significance at 10%.
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industrial specialization (RSI) and the market potential also 
contribute to increasing the probability that a new foreign 
research unit is attracted to the region.

On the contrary, the results in Table 6, show that 
regional academic research strength loses significance in 
explaining the location choice of foreign investors con-
ducting only development activities. It turns out that for 
those businesses the most important factors at the regional 
level driving their location choice are agglomeration econ-
omies as well as the distance to their headquarters. While 
distance to the parent firm does not play a relevant role for 
foreign firms performing research, it does so for develop-
ment units. As development activities mostly pursue the 

adaptation of home-based technologies and products to the 
local conditions, MNCs may consider relevant when off-
shoring these activities the high coordination costs between 
the parent and the affiliate units in distant locations.

Concluding remarks

In this study, we have analyzed to what extent the universi-
ties “three-missions” (teaching or training, research, and 
technology transfer) affect the regional location of off-
shored R&D. In doing so, we have used a rich and novel 
dataset combining information on the location of new for-
eign R&D establishments in Spanish regions over the 

Table 6. The location choice of foreign firms conducting only development activities.

Model 1 Model 2 Model 3 Model 4 Model 5

 Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE)

University missions  
 Training 0.004  
 (0.572)  
 Transfer 0.681  
 (0.566)  
 Research 1 0.776  
 (0.515)  
 Research 2 0.743*  
 (0.415)  
 Research 3 0.792*
 (0.469)
Technological strength  
 BERD share 0.119 0.177 0.289 0.390 0.354
 (0.437) (0.413) (0.425) (0.417) (0.421)
Demand factors  
 Market potential 0.321 0.247 0.143 0.175 0.145
 (0.324) (0.282) (0.304) (0.293) (0.299)
 Unemployment −0.066 −0.059 −0.036 −0.031 −0.031
 (0.047) (0.045) (0.049) (0.049) (0.049)
 High-skilled wage 0.089 0.050 −0.058 0.109 0.013
 (1.505) (1.451) (1.489) (1.513) (1.500)
Agglomeration  
 Industry business 0.649*** 0.710*** 0.691*** 0.635*** 0.664***
 (0.218) (0.208) (0.214) (0.211) (0.212)
 RSI 0.325* 0.294* 0.313* 0.323* 0.318*
 (0.176) (0.174) (0.173) (0.171) (0.171)
MNC-related factors  
 Distance 2.149*** 2.299*** 1.823** 1.725** 1.743**
 (0.762) (0.779) (0.791) (0.811) (0.805)
Observations 1,950 1,950 1,950 1,950 1,950
No. of firms 130 130 130 130 130
Pseudo R2 .205 .203 .206 .207 .207
Log-likelihood −280.0 −280.8 −279.5 −279.2 −279.2

BERD: business expenditure on research and development; RSI: relative region’s industrial specialization index; MNC: multinational corporation.
Dependent variable is binary taking the value of 1 if a foreign firm has a new R&D lab in a region and at the time of entry conducts only 
development, and 0 otherwise. Explanatory variables are lagged with respect to the dependent variable by one period. Standard errors shown in 
parentheses are clustered at the firm level. Ceuta, Melilla, Balearic, and Canary Islands are excluded.
***Level of significance at 1%, **level of significance at 5%, and *level of significance at 10%.
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period 2005–2013, with quantitative and qualitative meas-
ures of the regional HES. Our findings suggest that the 
probability of a foreign R&D establishment being located 
in a given region is positively affected by its academic 
research excellence. This is in line with previous studies 
(Abramovsky et al., 2007; Belderbos et al., 2014, 2017). 
Scientific training and technology transfer, however, do 
not appear to significantly drive the location choices of 
foreign R&D investors in Spanish regions. Moreover, 
results are robust after controlling for the technological 
strength, market potential, and agglomeration economies, 
among other factors.

In addition, we find that the strength of the academic 
research mission plays a different role depending on the 
main corporate R&D activity. For MNCs actively engaged 
in research activities, this appears to be a significant deter-
minant, while this is not the case for foreign affiliates 
exclusively performing development and design tasks. 
This may be explained by the greater capacity of research 
units to absorb and leverage scientific knowledge. On the 
contrary, for foreign affiliates performing only develop-
ment activities, regional agglomeration economies, as well 
as the distance to the headquarters, seem to be the most 
significant location drivers.

From an academic point of view, this study contributes 
to the literature on international business, innovation, and 
economic geography. Specifically, we link the missions of 
universities to the channels through which knowledge 
from HEIs spill out and benefits nearby firms; thus, influ-
encing their location choices. Although few studies have 
shown how the existence of university spillovers influence 
the MNC’s location decision of R&D activities 
(Abramovsky et al., 2007; Alcácer & Chung, 2007; 
Belderbos et al., 2014, 2017; Siedschlag et al., 2013), they 
have not fully disentangled the precise spillover transmis-
sion channel. Second, we add to the literature by providing 
novel evidence that Research and Development are off-
shored by different motives (Shimizutani & Todo, 2008; 
von Zedtwitz & Gassmann, 2002). Particularly, this study 
reveals that the regional strength of the academic research 
mission matters for attracting foreign research activities 
rather than design and development activities.

From a public policy perspective, this study suggests 
that knowledge sourcing from the HEIs attracts foreign 
R&D. Thus, if regional governments aim at attracting 
R&D investment from abroad, they should not only rein-
force their technological capabilities but also consider 
measures to strengthen their HEIs, and more specifically 
the research mission. Our findings, however, do not imply 
that incentives should be introduced to increase academic 
output per se, but rather to promote high-quality research. 
The absence of frontier academic research may hinder the 
attraction of foreign R&D, having long-lasting economic 
implications. As the knowledge society seems to be the 
way forward, attracting foreign R&D investment could be 
critical. Not only because more skilled workers could be 

employed, but it may eventually lead to the development 
of a knowledge network that allows Spanish regions not to 
lag behind globally frontier regions.

Although this study provides relevant insights, it is not 
without limitations that future research should address. 
First, the insignificant effect of the training and knowledge 
transfer missions may be because we are not able to iden-
tify the precise mechanism by which knowledge from uni-
versities is transferred to foreign R&D firms. For instance, 
more detailed information on the theses, research grants, 
and post-doc contracts may be needed to identify specific 
fields more conducive to R&D, such as STEM disciplines. 
Similarly, and regarding the third mission, data that allow 
distinguishing university collaborations from other tech-
nology transfer modes may be required, as previous litera-
ture has shown the former to have a greater effect on firms’ 
innovativeness (Añón Higón, 2016). Second, Spanish pub-
lic HEIs suffered important budgetary restrictions follow-
ing the 2008 financial crisis, particularly after the passing 
of the Royal Decree-Law 14/2012 of 20 April. Therefore, 
future research should assess whether this external shock 
had an asymmetric impact on the role that the quality of 
academic research and the other missions have played as 
attractors of foreign R&D in Spanish regions. Furthermore, 
the relationship between the strength of HEIs, the agglom-
eration of economic activity, and the location choices of 
foreign firms may be far more complex than what this 
study suggests. As firms in clusters face increased compe-
tition, future research should address the possibility that in 
highly competitive environments, the potential knowledge 
leakages to competitors may offset the learning effects 
from being proximate to HEIs and other local firms. 
Finally, while we have analyzed the role played by the 
geographical distance between Spanish regions and the 
MNCs’ country of origin, which has been shown as rele-
vant in the offshoring of development activities, the impor-
tance of “psychic distance” has been overlooked. Thus, an 
avenue of further research would be to analyze the direct 
and moderating role that “psychic distance,” including cul-
tural and institutional distance, may exert on the location 
of foreign R&D activities.
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Notes

 1. Alfred Marshall (1920: “Principles of Economics,” Book 
IV, Chapter X) claimed that: “Many various causes have 
led to the localization of industries; but the chief causes 
have been physical conditions; such as the character of the 
climate and the soil, the existence of mines and quarries 
in the neighbourhood, or within easy access by land or 
water.”

 2. Basic research is “experimental or theoretical work under-
taken primarily to acquire knowledge of the underlying 
foundation of phenomena and observable facts, without any 
particular application or use in view” (OECD, 2002: 30).

 3. Sánchez-Barrioluengo (2014) argues that a far broader 
look should be taken as regards to the missions or strat-
egies of Higher Education Institutions (HEIs). More 
specifically, the traditional view, in which teaching and 
research prevailed, has given way to a more complex 
scenario where universities play a central role in knowl-
edge transfer activities. As a result, Sánchez-Barrioluengo 
(2014) claims that HEIs essentially have three missions: 
teaching or training, research, and knowledge transfer or 
the “third mission.”

 4. In the case of Spain, NUTS2 corresponds to 17 autonomous 
communities and the North African autonomous cities of 
Ceuta and Melilla. More disaggregated spatial information 
is not available in the survey.

 5. In 2001, the Ley de Reforma Universitaria (LRU) was 
replaced by the Ley de Ordenación Universitaria (LOU), 
which was later reformed in 2007 to adapt to the European 
Higher Education Area and the Bologna process.

 6. We use the anonymized data set (López, 2011). Details on 
the survey can be found at http://icono.fecyt.es/PITEC.

 7. In 2003, the sample contained only two sub-samples: a sam-
ple of firms with 200 or more employees and a representa-
tive sample of firms undertaking intramural research and 
development (R&D). In 2004, the sample was enlarged to 
include, on one hand, firms with less than 200 employees, 
external R&D, and no intramural R&D; and on the other, a 
representative sample of small non-innovative firms (with 
less than 200 employees).

 8. There are two reasons why we only distinguish between 
research and development activities. First, in our sample, 
very few firms engage in basic research (see Añón Higón, 
2016). Second, while the distinction between basic and 
applied research is blur, they share many characteristics, 
which distinguish them from development (Barge-Gil & 
López, 2014). In this sense, Barge-Gil and López (2014) 
recommend collapsing basic and applied research in empiri-
cal studies.

 9. Due to the enlargement of the survey suffered in 2004, we 
start the analysis in 2005. We use only data up to 2013, as 
in 2014 there was a change in the sampling procedure. With 
the aim to reduce the reporting burden, Spanish National 
Institute of Statistics (INE) established a new procedure by 
which a group of firms, referred to as “sleepers,” are not sur-
veyed in certain years. This is relevant here, because if any 
domestic-owned “sleeper” is acquired by a foreign firm that 
will not be observed and will result in a mismeasurement of 
our dependent variable

10. We exclude, however, changes in foreign ownership as a mode 
of entry. In other words, we do not consider a foreign firm 
acquiring a former foreign-owned firm as a new foreign entry.

11. Although teaching or training comprises other dimensions 
(undergraduate and master students), our focus lies with the 
upper part, that is to say, training oriented to the develop-
ment of knowledge.

12. This indicator measures the average number of citations per 
document received by the annual publications of each uni-
versity. The original data come from the Web of Science.

13. It measures the annual number of articles for each univer-
sity published in journals of the first quartile of the subject 
category of the Journal Citation Reports, being ordered 
by Impact Factor. Since a journal can be subscribed to 
more than one subject category, and be positioned, there-
fore, in different quartiles, each title has been considered 
only once (regardless of the number of subject categories 
to which it has been assigned) and in the most favorable 
quartile.

14. Given the high correlation between university training and 
research (.8) we will estimate the role of the missions in 
separate regressions.

15. We implement the mixed logit model (MLM) using the mix-
logit Stata command developed by Hole (2007), with 500 
Halton draws.

16. Similar results are obtained if instead of market potential we 
use the region’s gross domestic product (GDP).

17. For continuous explanatory variables in logarithmic form, 
β(J−1/J) represents the average elasticity. With our sample 
choice, this is equal to 93% of β.
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Appendix 1

Table 7. The role of universities as attractors of foreign R&D before and after the crisis: The conditional logit model (CLM).

Period Model 1a Model 1b Model 2a Model 2b Model 4a Model 4b

Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE)

2005–2007 2008–2013 2005–2007 2008–2013 2005–2007 2008–2013

University missions  
 Training −0.204 0.823  
 (0.432) (0.637)  
 Transfer 0.379 0.235  
 (0.434) (0.506)  
 Research 2 0.557* 1.340***
 (0.330) (0.415)
Technological strength  
 BERD share 0.857** 0.390 0.978*** 0.079 1.014*** 0.442
 (0.333) (0.448) (0.339) (0.353) (0.332) (0.353)
Demand factors  
 Market potential 0.639*** 0.621*** 0.562*** 0.749*** 0.484*** 0.510**
 (0.194) (0.232) (0.177) (0.215) (0.182) (0.210)
 Unemployment −0.032 −0.035 −0.024 −0.049 0.011 −0.008
 (0.045) (0.035) (0.041) (0.034) (0.045) (0.037)
 High-skilled wage −1.334 −1.007 −1.583 0.022 −1.263 0.384
 (1.071) (1.833) (1.068) (1.541) (1.029) (1.638)
Agglomeration  
 Industry business 0.256** 0.145 0.289** 0.137 0.270** 0.097
 (0.130) (0.149) (0.131) (0.145) (0.128) (0.138)
 RSI 0.222 0.512*** 0.210 0.522*** 0.199 0.482***
 (0.144) (0.134) (0.141) (0.133) (0.144) (0.131)
MNC-related factors  
 Distance 0.569 0.791 0.610 0.922* 0.438 0.195
 (0.533) (0.529) (0.531) (0.542) (0.526) (0.585)
Observations 3,615 2,580 3,615 2,580 3,615 2,580
No. of firms 241 172 241 172 241 172
Pseudo-R2 .150 .151 .152 .153 .151 .165

BERD: business expenditure on research and development; RSI: relative region’s industrial specialization index; MNC: multinational corporation.
Dependent variable is binary taking the value of 1 if a foreign firm has a new R&D Lab in a region and at the time of entry conducts research 
activities, and 0 otherwise. Explanatory variables are lagged with respect to the dependent variable by one period. Models 1, 2, and 4 follow the 
same specification as their respective models presented in Table 3. Columns (a) refer to the pre-crisis period, while columns (b) to the crisis period. 
Standard errors shown in parentheses are clustered at the firm level. Ceuta, Melilla, Balearic, and Canary Islands are excluded.
***Level of significance at 1%, **level of significance at 5%, and *level of significance at 10%.


