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Abstract

The emergence of the BRICs as international lonatfor FDI in R&D is a sign
that multinationals are relocating their technotadjiactivities to new territories.
This trend may weaken the supremacy of the devdlopentries until now
considered leaders in innovation, and may meaflo#seof the competitive
advantages enjoyed by the countries consideredviatiiate innovators. This
paper examines the situation of Spain as a typit@imediate economy and
compares it to its main competitors among the BREzsed on eight case
studies of subsidiaries with R&D centres in Spaia,conclude that the policies
adopted by certain emerging economies to develgip tlational innovation
systems are proving effective and that these cimsniow pose a threat to
intermediate economies. However, the BRICs sijjldahind in terms of the
security of their institutional framework; thiswdition leaves intermediate

countries in an advantageous position.

Keywords: R&D; multinationals; international looati factors; innovation.

1. Introduction

In the aftermath of the 2007-08 financial crisisuitries with emerging economies
began to establish themselves on the internatsnsle. As the world economy
embarked on the path towards recovery in the 2Qh6se countries intensified their
international presence. Proof of this is their @asing involvement as recipients of
foreign direct investment (FDI). In 2015, develap®conomy FDI inflows reached
record levels accounting for 55 per cent of théogldevel (UNCTAD 2015).

The reasons that have traditionally led multinadiczorporations (MNCSs) to
locate activities in emerging countries are actesssources at competitive costs and
entry to new markets with high growth potential (ibing 1980). Most of the FDI
received by these countries is for relatively urssicated activities: for instance, the
manufacture of components and products and theanegrcialization in different

geographical markets. However, it is clear thates@merging countries such as the



BRICs (Brazil, India, China and Russia) are rapiyching up with the world’s
leading economies in terms of high technology potidn and technological
capabilities (Buckley and Hashai 2014). This te¢bgical change does not occur
spontaneously; in order to win added-value inwedd to boost the technological
catch-up, emerging countries are increasing thagital investment and expenditure on
human capital and R&D and related innovation atiéigj coupled with appropriate
incentives, institutions and policies (FilipettidcaReyrarche 2011). In this new scenario
of global technological convergence, MNCs are raiog some of their R&D activity
from developed countries to emerging economies griglater competitive advantages.
As a result, the gap between the more technoldgiadlvanced countries and the
emerging economies is gradually narrowing. Virtpalhthinkable just a few years ago,
this clear change of trend seems to be intensifgimdjposes new challenges for
intermediate countries such as Greece, Italy,gl®ortugal and Spain. These
‘intermediate countries’ are defined as developmthtries with an innovation
performance below the average, which are not perdeas technological leaders in
their field, but which cannot compete on the basiew costs alone (Miravitlles et al.
2013). This is particularly the case of Spain, antoy that is “stuck in the middle”
between the innovation leaders and the emergingogci@s that are constantly catching
up. According to the Global Innovation Index (G0O15) Spain is in a better position
than the BRICs, but lags far behind leading coest(Bwitzerland, the UK, Sweden, the
Netherlands, and the US). Specifically, out of tdlintries, Spain ranks 27closely
followed by China in 29place; of the other BRICs, Russia come$,&&azil 70" and
then at some distance India, irf'gdosition.

In this new situation, it would be useful to findt@xactly where the

intermediate countries stand in the internatiooahpgetition to attract and retain MNCs’



R&D activities. For these economies, it is no langieply a question of competing
with countries traditionally more advanced in temhghnovation; now, they are under
threat from the emerging countries that are steatlihbing the table. Taking Spain as
a paradigm of an intermediate country, this papatyses the importance of the
different factors in MNCs’ decision-making regarglithe location of R&D activities,
and also compares the competitive advantageserhiediate countries with those of
newly competing countries such as the BRICs. Bgciglg several elements from
different theoretical perspectives, we developramound model for exploring the
factors that shape the international location ofR&ased on the framework
constructed, we propose policy recommendationsfermediate countries in order to
strengthen their technology supply and to withstidwedthreat posed by emerging
economies.

The paper is structured as follows. First, we preaditerature review of R&D
location factors from three different theoreticalgpectives. In section 3 we describe
the qualitative methodology used. Section 4 pras8pain’s strengths and weaknesses
for attracting foreign R&D in the face of compaeiitifrom emerging economies.

Finally, section 5 concludes and proposes someymdicommendations.

2. Literature on factors affecting international R&D location

The importance of location-specific factors foratting FDI in R&D is well
established in the literature. However, understamthe location characteristics on
which MNCs base their FDI decisions is more imputrtaday than ever before,
primarily because of the rise of the emerging mark€hidlow et al. 2015). In order to
explore this phenomenon, we build a conceptual évaank that examines the
environmental factors that determine a countryifitglto attract investment using three

different theoretical perspectives — internalizatibeory, the resource-based view, and



the cultural-institutional perspective.

2.1 The internalization theory perspective

Until the 1990s, the parent company was considérednain source of competitive
advantage for an MNC (Dunning 1980). Internalizatioeory (Buckley and Casson
1976) holds that MNCs locate their R&D activity ald in order to make it easier to
transfer technology from the parent company tostiigsidiary and to exploit their
competitive advantages in another country. In pnixess, innovation is
internationalized in order to provide technical goih to production units located
abroad and to adapt standardized products to teqairements and tastes (i.e., market-
seeking motivations). The tendency to internati@eahnovation for exploiting
competitive advantages increases in line with ttraciveness of the market in the
destination country (Cantwell and Mudambi 2005; uoeerle 1999). Voelker and
Stead (1999) offered evidence of R&D laboratoreesmted away from headquarters
reducing internal transaction costs only when distaarkets attain a critical size.
Hence, aspects such as market size, dynamism amgketition (de Woskin 2008) are
fundamental factors for attracting R&D. Moreovence MNCs locate their R&D
activities near production subsidiaries in ordeadapt to local markets, the availability
of logistics infrastructures and qualified supgiaiso plays an indirect but
complementary role (Demirbag and Glaister 2010).Fachwald (2008), the
increasingly frequent location of development atigg (and, to a lesser extent, research
activities) in emerging economies is due to theggaphical distribution of the centres
of production, which in these countries has inteedidue to the increasing

attractiveness of their markets after rapid ecoearnowth.



2.2 The resource-based view

A complementary perspective is that in the mid-XBINCs converted their foreign
subsidiaries into important sources of innovationthe entire corporation (Cantwell
and Mudambi 2005) as they became aware of the apptes of learning from diverse
specific bodies of local knowledge (Kuemmerle 1998ptivated mainly by asset-
seeking , they were sensitive to technological ufgetors, which enable MNCs to
increase the value of their resources and capabiliPrahalad and Hamel 1990). This
new reality conforms to the resource-based viemgesMNCs that are attracted by
technological supply factors see internationalarafis a way of creating value in order
to achieve new competitive advantages (PrahaladHanakel 1990).

The tendency to internationalize R&D following eria involving supply grows
stronger when the foreign country increases theuress it commits to R&D
(Kuemmerle 1999). Therefore, the location of R&Dices abroad depends on the ease
of access to top-level qualified personnel, whithuirn depends on the quality of the
educational infrastructures (Demirbag and Glai2@40) and the command of foreign
languages (Dachs et al. 2012). Labour costs (Degiand Glaister 2010) and staff
mobility (Siedschlag et al. 2009) are among theotactors considered. In the case of
R&D, other studies also endorse the idea that Mi¢@d to prioritize the availability of
scientific manpower over cost reduction (Thursbg @hursby 2006).

Likewise, MNCs are attributing a growing importarioghe dynamism of the
R&D infrastructures, such as the existence of rgtgdge scientific centres and
institutions, access to clusters and spilloverat$feand the proximity between the
business and scientific worlds (Demirbag and G#ai2010; Guimon 2009). R&D
infrastructures comprise a set of factors and agehtch favour the generation,

exploitation, and diffusion of knowledge (Evangglist al. 2015). Hence, the potential



for establishing deeply embedded links with otimstitutions such as universities,
research centres and other firms contributes tuatcy’s attractiveness for locating
foreign subsidiaries (Achcaoucaou et al. 2014).

Public institutions also play a major role in tlreaof innovation. With their
overriding priorities in questions of R&D policy @funding (Guimén 2009), public
institutions act as creators of the attractive emment for the location of FDI in R&D
(Doh et al. 2005) and, therefore, as promotersaafuantry’s technology base. Well
aware of this, for over a decade now governmengsriarging countries have been
introducing science and technology policy measane®d at developing their own
technological capabilities in order to attract i{greR&D (see the European

Commission’s ERAWATCH Annual Country Reports 2012).

2.3 The cultural-institutional perspective

During the 2010s, as MNCs have increasingly loctted R&D labs in far-off, less
developed countries, cultural and institutionatatise (or proximity) have also
emerged as factors which may act as fundamentaéksm(or enablers) in decisions on
R&D investment (Castellani et al. 2013). The idedearpinning the cultural-
institutional perspective (Kostova and Zaheer 199®8at an MNC that seeks to be a
legitimate agent in the local environment will hageadjust its actions, rules, beliefs
and practices to those of the host country.

In this respect, political and economic risks repre a highly important
dimension of the institutional environment becaMd¢Cs have to deal with a new
political system and adapt to the new regulationthe host country (Demirbag and
Glaister 2010). The weakness of government ingiitst— reflected by discretionary
regulatory powers, corruption, high levels of burgacy and a judicial system that fails

to provide effective protection of intellectual peoty, along with legislation and



attitudes that are not sufficiently open to FDIct anly harm a country’s image abroad
(see The Global Competitiveness Report by the Wieckshomic Forum, 2015), but
may act as a barrier to FDI if they differ notabiym the MNC'’s country of origin
(Castellani et al. 2013). As a result, MNCs notyqarefer more stable macroeconomic
and political-social environments, but also optdavironments with systems that are
closer to those in their home countries; this famritly reduces any perceived
uncertainty and considerably increases their cheotsuccess (Flores and Aguilera
2007).

Still with regard to the cultural-institutional pgective, the location of R&D
also depends on the cultural and geographicalrtistbetween the host country and the
MNC'’s country of origin (Castellani et al. 2013)nflar working and business
practices, low barriers in personal interrelatiopstand spatial proximity help to foster
communication and mutual understanding betweepdhtges involved. In this regard,
emerging economies are in a worse position to ctenfpe foreign R&D, not only
because of geographical distance, but also (aadsignificant degree) because of the
cultural-institutional distance.

Therefore, the cultural-institutional aspect comats the internalization
theory and the resource-based view, insofar agutishs shape the environment in
which the market demand and technological supptofa arise. We contend that these
three perspectives serve as complementary, parjahnations, which together are able
to provide a rich account of the complexity of igreR&D location choices (see figure

1).



Figure 1. Environmental factors in the locatiorfatign R&D activity
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3. Methodology

For our qualitative analysis we used the case stuethhod, which has demonstrated its

—

v Similar work and business practices
v Low barriers in personal interrelationst
~

suitability for investigating situations within tineeal context where the aim is to find

out the ‘how’ and the ‘why’ (Yin 1990). Specificgllby combining insights from

different theoretical perspectives in order to @sga novel and more convincing

explanation, and being sensitive to the contextadiidual countries, our approach

falls between natural experiment and contextualaggtion (Welch et al. 2011).

To choose the cases for analysis we used critétfeeoretical sampling and

theoretical saturation, carrying out the selectioocording to their significance rather

than to their representativeness (Eisenhardt 18g8cifically, we selected eight high-

profile Spanish subsidiaries of global MNCs, mershdrthel+E Innovation Spain

Foundation:Alstom, ArcelorMittal, Ericsson, Hero, Hewlett Pacl, Sony,



ThyssenKrupp Elevator and Vodafone (see tablelig.views of these Spanish
subsidiaries are particularly relevant, for twos@as. First, they belong to MNCs which
have a strong commitment to innovation and have R&Btres spread across the
world, some of them in BRIC countries. Second, thaye successfully consolidated
R&D centres of excellence in Spain, generating uatiove applications for the entire
corporation. Thus, they have achieved a competereaing mandate while competing
with the emergence of the BRIC countries. Moreom®anagers of these subsidiaries
are well aware of the R&D conditions in the BRI®eomies, since their familiarity
with the strengths and weaknesses of their rivations helps them to face the threat
of delocalization. Overall, their experience conmpegetvith the BRIC countries makes
them ideal informants for the objectives of therent study (Piekkari and Welch 2006).

The primary information was gathered in June 20&&hfseveral semi-
structured interviews lasting approximately two tsoudrace-to-face joint meetings were
held by the research team with directors and sen@aragement of the foreign
subsidiary involved in innovation — generally thamaging directors, the heads of R&D
and others responsible for this function in thessdibry (see table 1).

We used a research protocol in order to guarahteeetiability of the case-
study analysis (Yin 1990). Interviewees were askiest, to give full descriptions of
their strategies in the area of innovation. Sectimely were asked to assess location
factors frequently used in previous empirical stsdclassified beforehand in seven
groups stemming from the literature review (figiyeThird, interviewees discussed the
factors that could be considered as strengths akmesses in Spain for attracting R&D
investment compared with the BRICs.

Once all the data were collected, the informati@s wrocessed and irrelevant

content was filtered out. All the interviews weeeorded, transcribed and coded in

10



order to structure the data and to make sure hleahformation could be reassessed if
inconsistencies were found. As a result, we wele tabdiscuss the diverse views and
set up a first preliminary hierarchy group of laoatfactors, which we then sent back to
the interviewees so that they could reconsider #agiier judgments if necessary.
Common and conflicting viewpoints were identifietlegradually resolved through

mail exchange and phone calls in order to rea@hah donsensus.

In addition, to strengthen the reliability of thedy, the results were
complemented by information triangulation baseadloouments produced by the
MNCs and from other official secondary sources lisas the OECD; World Bank;
World Economic Forum and the Global Innovation k)dé&inally, two external experts
from the FECYT (Spanish Foundation for Science Bachnology) read the results

independently to form their own judgements andawwaborate the final interpretations.
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Table 1. Case study characteristics

SPANISH SUBSIDIARY

pbn

(L=

|

2012 2012 2012 R&D Distribution 2012 2012
CORPORATION Subsidiary R&D activity Turnover No. R&D 0 % % 9% R&D No.R&D Interviewees at the Spanish Subsidiary
(€ million) Staff (€ million) pr AR ProductProcescentres Staff
Alstom The headquarters of the Wind division** and the ibonn 1,193.82 4,025 25 -- 20% 50% 30% 1(+3) -** « R&D Engineer
French MNC in rail| R&D centre are in Barcelona. They design wind R&D « Executive Director
transport turbines for worldwide use. Alstom has two innogati i‘igtcrﬁ
infrastructure, powejcentres in Spain (the Transport and Hydro divisions innov.
generation and |which carry out product adaptation, search for centre
transmission  |environmental solutions and create new productthfer
whole group.
ArcelorMittal  |Design and development of new production process@s400.37 6,030 7.33 10% 50% - 40% 2 74 |« Director of Global R&D Asturias Centre and
Steel group with heafor the whole MNC. Its R&D centres improve Global R&D Spain
office in Luxembourgsteelmaking processes and conduct research | on
products for the construction industry.
Ericsson Development of new products or components. Erics$or778.02 2,161 70 10% 80% 10% - 1 550 |+ Manager of Policy & DPI Product Manageme
Swedish supplier o R&D Madrid interacts proactively and transfers new
telecom equipmenjdevelopments of products and processes to theofest
and multimedia |the MNC.
solutions
Hero Proqluct adaptations to different geographical ntarke 216.85 566 5 10% 30% 50% 10% 1 70|, Vice President Infant Nutrition HERO Group
Swiss food group design and development of new processes, and Quality and R&D Director
development of new products or components _for_ all « Legal Manager /HERO GTC Infant Nutrition
gf:lﬁ The Hero Institute for Infant Nutrition i | * Scientific Manager /HERO GTC Infant Nutriti
HewlettPackard |[HP’s R&D centre in Barcelona has a world mandate fol,215.89 2,770 60 10% 20% 60% 10% 1 600 |» R&D Director
US company Iarge. format printing and the European mandate for I(ggﬁgtcg « R&D Planning Manager Large Format Divisig
providing IT  [deskjets. It develops new products for the MNC, « Vice President and General Manager of Larg
solutions transferring knowledge and results from the subsydi Format Division
to the group. « Government Affairs Manager
Sony Development of new TV products for all Europel58,86* 37* 4 - 70% 15% < 15% 1 90
Japanese MNC (electrical engineering, tuning, electrical sigimag). It » General Manager, Sony Iberia
producing consume@dapts products to the requirements of the European « Finance and Operations Director, Sony Iberig
electronics  |market.
ThyssenKrupp |Development of new products or components for [@ll379,93 3.068 5.7 30% 40% 15% 15% 2 90 |+ Managing Director, ThyssenKrupp Elevg
Elevator group. The world HQ for horizontal transport is in Innovation Center
German corporatio Spajn. R&D centre focused on lifts and lifting - Business Development Manager
in the lift sector |€Quipment.
Vodafone Product adaptation to the preferences and needs 4810.73 4,216 3 - 10% 80%  10% 1 26 |« Directors of Press Office and External Relatig
UK customers in different countries and adaptation |of - R&D Director of Vodafone Spain's excellef

teIecommunicationTprocesses to the resources of the subsidiary.

company

centres

ns

» Executive Chairman and CEO

Notes: %BR=Percentage of R&D allocated to basieessh; %AR=Percentage of R&D allocated to appliedearch
%Product=Percentage of R&D allocated to experinaéproduct development; %Process=Percentage of R#iBcated to experimental process development
* Data for Sony Computer Entertainment Espafia; *tiUA015, Alstom comprised three business unitan$port, Grid and Power (Thermal, Wind and Hydraislons).
Source:The companies themselves and the SABI database
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4. Location factors of international R&D activity. Spain versus BRIC

countries

The case studies indicate that the influence oifrenmental factors on FDI decisions
varies substantially. Here, we present the sevetorf@ordered according to their

importance.

4.1 Factors related to R&D policy

Not all the groups of R&D location factors resultiitom the theoretical framework
have the same level of influence on the destinaifdfDI (see figure 2). Government
policy on innovation has the greatest bearing on0dNR&D decisions since it
involves the access to financial resources. BRI@htrees significantly outperform
Spain with regard to national-specific strategengl designed to promote certain R&D
fields of political interest. Indeed, they reguaidunch multiple custom-made action
plans that provide public funding for developing Bé&n priority industries (e.g.,
telecommunications or energy).

Furthermore, BRICs also provide better public gaheemding (in the form of
direct subsidies and tax incentives and deductjavisich is something that MNCs
value highly. The companies interviewed often usectlfunding for innovation
provided by the Spanish government. However, thg" authis type of incentive over
the last few years have eroded the competitiveratdge of Spanish subsidiaries,
especially in comparison with subsidiaries in ermegggconomies, where public

funding has remained stable or has even increddmbugh Spain has made major

! There has been significant disinvestment in Sipamitblic R&D budgets for R&D since the
financial crisis. Public R&D funding reached itghest level in 2009 (€8,700m) but by 2013
had fallen by 39%, returning to the levels of 26 (RIO, 2015).
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investments in terms of its expenditure on R&D (amtong to 1.3% of GDP in 2015,
according to the OECD), it lags far behind the pean 2020 objective of 3%. Russia
(1.1%), Brazil (1.2%) and India (0.8%) were beh8mhin, while China (1.9%) was
ahead.

Furthermore, the MNCs interviewed considered that3panish tax system
should be redefined now that the BRIC countriesrofery tempting tax incentives in
order to attract R&D activities. Brazil, for exaraphllows “super deductions” equal to
160% of the total R&D expenditure and an extra 2@%uction for the qualifying costs
incurred in developing a patent. China also oftlErductions of 150% of total R&D
expenditure. For its part, Russia does not taXl@uteial property transactions, and
exempts companies from paying tax in special ecaniaones (SEZs). India has the
highest taxation benefits for R&D activities (up200%) for in-house R&D
expenditure, including capital expenditure (Deii2014).

In Spain, in contrast, taxation on R&D presents main disincentives. First,
there is a time limit for applying and submittingtstanding tax deductions; this means
that they cannot be accumulated and that many tiedaacannot be applied. Second,
obtaining tax deductions is conditional upon thiessdiary’s commercial success and
profits in the Spanish market, rather than uporréiselts of the actual research activity

carried out in the R&D unit.

4.2 Factors related to economic and political stitlyi

As far as the institutional environment is concemmlitical and economic stability and
the country’s risk indices were the most relevamests. For Sony, ‘the unfavourable
economic situation, with a very high-risk premiwtogs not help to attract R&D. In
times of change, high volatility and internationacertainty, MNCs do not opt for

inflexible countries with high barriers from thest. During downturns, the rigid
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regulation regarding setting up and operating pasicular country (and possibly
divesting from it) is seen as a significant hurdlbkis idea was also stressed by the
Ericsson manager who stated that ‘macroeconomiabiisy makes it more difficult to
carry out a long-term strategy of industry creat@mia local commitment’.

Despite its international nature, the financiasisrhas hit intermediate countries
like Spain harder than othér&or ThyssenKrupp, ‘macroeconomic instability jpa
reduces public funding and worsens the countryagienabroad. If it continues over
time, it could lead to the relocation of the MN@®&D centres in Spain to other
countries such as Germany, for company policy megsar China, for market reasons.’

However, in other aspects less dependent on theedo situation but which
also give a country stability — such as the levdduweaucracy in government, the
effectiveness of the judicial system, the protettbintellectual property and an
attitude and legislation favourable towards FDIpai has a clear competitive
advantage over the emerging economies. For HRggling with red tape in China is
complicated, but in India it’s infuriating’. And ecrding to Hero, ‘Brazil is extremely
protectionist as far as legal security is concetmeszhuse it has a huge, insecure legal
system, which complicates things enormously; neithéhere very much security in
Russia or China when it comes to business actvithes regards the protection of
intellectual property, intermediate countries haw@mpetitive advantage over
emerging countries, with China faring particuldsbdly. This is due firstly to the high
risk of opportunistic behaviour (the risk of imitat and copying) in emerging
countries, and secondly to ineffective law enforeatrand a lack of a legal system that

penalizes this behaviour. According to Vodafoniee ‘protection of intellectual property

2 For example, according to the OECD, real GDP angneavth in Spain was -0.62% in 2011,
compared with 4.26% in Russia and 9.30% in China.
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in Spain is considered a strong point’. Of the agpnately 30 patents that Vodafone’s
subsidiary registers annually, all are triadicstfithey are registered in Spain, and then
they are passed on to the MNC which registers tiventdwide.

Discretionary regulatory powers and corruption astuce the competitiveness
of emerging economies. While in Spain expropriajarationalizations or a sudden
rejection of the obligations taken on by the goweent long before no longer
jeopardize political stability, in the BRICs suctagtices remain a very real threat
today. Consequently, the immaturity of politicatlaaconomic institutions in emerging
countries makes it less likely that foreign MNCdlwivest in R&D. This places

intermediate countries such as Spain in a moreradgaous position.

4.3 Factors related to the labour market

The third most important aspect influencing theatamn of international R&D activities
is the labour market. In this respect, Spain comeparell with the BRIC countries,
especially as regards the availability of qualifieisonnel and the quality of its higher
educatiol. However, according to Alstom, ‘although there soene excellent
universities in Spain that turn out highly compeétscientists on an international level,
they still need to take action to train peoplentrepreneurial initiative’.

The learning of foreign languages has traditionaélgn a weak point in Spain,
but the situation has improved over time. Accordméiero, ‘the level of English
among Spanish research staff isn't as high asuitdldoe, but they can certainly be said

to get by'.

3 According to the OECD, the number of full-timeeaschers per thousand employees rose by
52.67% between 2000 and 2012, but in emerging desrthe rate was considerably higher,
reaching 90.63% in China.
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Another crucial subject is the cost of scientifergonnel. In this respect Spain is
perceived by the managers interviewed as beingclaspetitive than the emerging
countries, although according to Hero ‘MNCs do aetide on the location of R&D on
the basis of costs alone, but also on expectedtseand in this respect Spain offers a
better quality-to-price ratio than you would firdthe BRICs'. HP agrees that ‘to equal
the return on one Spanish researcher, you would teeeonsider the work of more than
one Chinese or Indian researcher’.

The lack of loyalty or commitment among company kEypes, which generates
a high turnover of research staff, is another leeydr that reduces the competitiveness
of emerging countries. This high turnover lowerggenance and raises employee
costs because of the associated expense of repkstaiff. In that sense, in 2011the US
multinational HP moved part of its R&D, previousbgated in Brazil and India, to a
new base in Leon (Spain), establishing a new SoéWwevelopment Centre with 300
highly qualified staff and 10 million euros of irstenent. HP relocate its R&D because
its activities in these countries were not onleaféd by geographical, linguistic and
cultural barriers, which made communication andrdmation difficult, but also by
problems involving the high turnover of researdffsand salary inflation. According to
HP, ‘sometimes in these emerging countries yownbt need to pay the engineer or
researcher you employ, but also the substituteiw/han the bench” waiting to find out
if the regular player will decide to leave halfwiyough the project’. All this leads to
higher salary costs that may wipe out any diffeesimcpayroll costs, especially as
regards qualified personnel. Moreover, ArcelorMigi@ated that ‘a recently qualified
engineer in India has a slightly lower salary tharecently qualified engineer in Spain,
but the costs equal out when other additional ex@esuch as travel allowances and

visas, etc. are taken into account.’
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4.4 Factors related to R&D infrastructure

In fourth place, the country’s R&D infrastructuneadles MNCs to access new
technological resources, capabilities, and the oeksvof potential partners. For
Vodafone, ‘the search for talent and closer refetibetween the scientific and business
worlds is fundamental for MNC innovation processesuntries should work towards
building a network of innovation capable of usimglaetaining any talent that may
appear’.

Spain still holds competitive advantages over therging economies in terms
of the availability of scientific institutions aride ability to attract scientific talent, but
the BRIC countries are gradually catching up is tieispeét According to Hero,

‘Spain’s level of science is good although moreestment needs to be made’.

However, Spain lags behind the BRICs with regarthéopresence of
technology clusters, where Asian countries areriglé@athe lead. Bangalore in India is
home to a series of highly prestigious schoolsrasdarch centres. On the east coast of
China there are also numerous clusters, such as thoelectronic products in
Dongguan or transport equipment in Shandong. Howeeeording to ThyssenKrupp,
‘there is a high degree of concentration industr€hina, but they can’t be considered
true technology clusters because they're not readly organized’.

The gap between the scientific-academic world aedusiness world is
another key factor that could be improved in Spgor.Sony, ‘there is significant
separation because, despite the high potentigb@hiSh research centres and the

resources invested, their objectives are very idiffeand quite detached from those of

4 Between 2004 and 2014, Spain ranked ninth oub0fcbuntries in terms of the number of
scientific articles published, below China (secpnodition) but above India (10th), Brazil (14th)

and Russia (15th) (Essential Science IndicatoremBon Scientific).
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the business system’. Bridges therefore need tmbeto improve collaboration and
knowledge transfer between the two systems. Inrdsgect, the MNCs interviewed
proposed the compilation of a directory containipgto-date information on groups
and lines of research in universities, technologities and public institutions in Spain

in order to collaborate on specific problems odéwelop joint research projects.

4.5 Factors related to operations networks

The presence of operations networks is the fifthdia Although these networks are
more closely linked to international location demns involving production activity in
order to keep transaction costs down, they alse haweffect on project allocation,
especially when related to development activities.

According to Hero, ‘infrastructures and supplieegd to be close, reliable and
responsible — otherwise it's impossible to innova#® also believes that ‘the best
thing would be to find a country with suppliers lbabmpetitive in production costs and
with the required capabilities to carry out R&Disities’.

Spain is considered to have a competitive advardagelndia as regards both
the availability of qualified suppliers and infragttures and logistics systems, but not
over China. The need for reliable operations nekw/@ of crucial importance for Hero:
‘the emerging countries with the highest levelindfastructure are China, Russia and
Brazil. India lags behind, apart from Bangalore..faat infrastructure levels should be
analysed by area rather than by actual countrygaR#ng Chinese suppliers,
ThyssenKrupp commented that ‘it's more about qumatitian quality, and therefore you

need a certain critical mass to be able to buyhim&.

4.6 Factors related to a country’s culture and geaghy

Next we find factors related to geographical anitucal differences. ArcelorMittal,
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which has a R&D centre in a small city in the narftSpain (Asturias), says that
‘interconnectivity is very important, especiallyttvicustomers. The cutting of flight
routes from secondary airports is a big handicajabse it takes more time to do the
same journey’. There are also difficulties withagsand red tape that need to be dealt
with before being able to travel, especially forpdmyees of subsidiaries in emerging
countries. In this respect Sony points out thab4flran, Chinese and Indian researchers
always have problems with visas before they canecfmmshort three-month stays in
our country’.

As for the cultural differences between countrdBlCs believe that China is
the country that presents the biggest problemmiteraction. According to Hero, ‘it's
easy to make yourself understood with a Brazilimarolndian, but it's very difficult
with a Chinese. Their way of thinking, their perabrelationships, the language, all this
make them very different’. For ThyssenKrupp, ‘dadlte low cost per hour, the way
work is carried out in China is very different frahe way we work in Europe; whereas
here we analyse an idea, develop it and testytwhken we are very clear about it, in
China they use trial and error as a normal proeedlhis involves a lot of protocol
problems’. Furthermore, according to HP, ‘it isfidiilt to find supervisors in China
because their cultural vision of hierarchical stuiwes makes decision making difficult.

Only staff educated outside China manage to oveedtins problem’.

4.7 Factors related to market demand

Market demand in the host country ranks last ambedactors analysed, but it also has
an influence on R&D location. MNCs may transfehtealogy to the host country in
order to exploit the resources and capabilities tbafer competitive advantage
worldwide. According to Hero, ‘when a market gamsight it justifies more

investment in R&D because a large volume of busiireshe country means that
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development activities are also carried out, egflgadhose involving adaptation to that

market’. Spain has a lower level of market demduaah the BRICs. This is to be

expected, bearing in mind the high growth forefaisthese emerging economies.

Figure 2 presents a summary of the results, comgp&pain versus BRIC

countries.

Figure 2. Comparison of R&D location factors. Spasnsus BRIC countries
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« Availability of qualified suppliers
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distance
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 Low barriers in personal
interrelationships

« Similar work and business practi

7. Market demand

» Market size and potential
* Market dynamism and
competition
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5. Discussion and conclusions

The appearance of emerging countries on the wasld Bcene is creating a new

pattern of geographical distribution for internaabR&D. Our results suggest that the

emerging economies have caught up with Spain mfsinvolving demand and, in

particular, in factors connected with R&D suppartigies. The policies adopted by
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some emerging economies are yielding impressivétseand these countries today
match Spain in terms of the availability of sciénotialent at competitive cost, and of
the quality of their universities and research @ntThe recent investments in these
areas made by these countries have helped toattange body of scientific personnel
with the skills needed to participate in the depelent of knowledge-intensive research
projects. However, the instability of their instibns and the uncertainty in the business
environment significantly undermine the capacityhair supply-side factors to attract
FDI in R&D.

These findings have some implications for theotye MNCs' R&D foreign
expansion into emerging economies has gone beyenariginal rationale provided by
internalization theory. MNCs not only internatioizal their R&D activity to control the
transfer of knowledge to subsidiaries, giving thechnical support to adapt products to
local needs, but they are also establishing ar&sing number of R&D labs in order to
tap into specific bodies of local knowledge (Kuemi@é& 999). This development is
neatly explained by the resource-based view, Sitld€s’ FDI in emerging economies
seems to place a greater emphasis on the avajatfilqualified labour and government
support for innovation. However, these factorsmnmarily facilitators of the location
of development activities (Kuemmerle 1999; Ambod Ambos 2011). Moreover, the
emerging economies’ deliberate enactment of pehegsures to promote high
research-intensive activities obliges MNCs to pesater attention to their supply-side
potential. The cultural-institutional perspectivampletes this balancing, inasmuch as it
provides the environment for developing these tvoupgs of factors (especially
technology-supply factors). Cultural-institutiofiattors do not attract foreign
investment in R&D on their own: they matter morévibllCs when operating in

emerging economies than in developed countriesyenie legal framework is more
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robust. This highlights the crucial interconnectadrthe resource-based view and
cultural-institutional perspective in order to leettinderstand the distribution of MNCs’
research-intensive activities among countries.

Figure 3 plots the theoretical framework drawn fribva literature review and
the empirical results on an axis of coordinateseAve combine the technology-
supply criterion with the notion of cultural-ingtitonal proximity, the attractiveness of
countries may diverge, primarily in two ways. Finse find countries which are weak
in the supply side factors but are institutionaligble: for instance, intermediate
countries whose moderate R&D capacity is offsethi@ysoundness of their institutions
(position 1 in figure 3). Second, we find countrigsose technology-supply factors may
be high to the detriment of their cultural-institutal factors: for instance, emerging
economies whose institutional and political indigb{along with cultural barriers)

prevents them from fulfilling their technology-suppotential (position E in figure 3).

Figure 3. Countries’ attractiveness for FDI in R&D
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As shown by the dashed arrows, as soon as thesgiagheconomies resolve the

problems in their institutional framework, theitrattiveness for R&D shifts from E to
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E’ and the shaded area that defines their atteoéiss for R&D will be the same as that
of the intermediate countries. Therefore, they ip@yble to overtake intermediate
countries in the competition for international R&Che challenge for intermediate
countries like Spain consists of strengthening eVt makes their technology supply
distinctive before they are overtaken by the enmgrgiconomies. In this process, they
move their position up from | to I, towards a gierabalance between supply- and
institutional-side factors.

Consequently, the framework suggests how countright strengthen their
position in the race to capture international R&rticularly, to retain and attract FDI
in R&D, intermediate countries will need to intraguvarious cross-sectional measures
involving all players and affecting different aredsational policy. These measures
should be applied in three main areas. Firstly,amsupport needs to be given to the
development of research centres and top-class ngities that can become international
benchmarks. Positive measures in this area woualdde the establishment of a good
grants system for training young research stattebgractical training for researchers
to equip them for management and entrepreneurahgpprogrammes aimed at
attracting and retaining scientific talent (i.eajting the brain drain). Secondly, the gap
between the scientific and business worlds neetls ttarrowed, by coordinating
objectives and building bridges of dialogue in erleimprove knowledge transfer.
Action in this area would include the constructadra road map with up-to-date
information identifying groups and lines of resdarthirdly, new formulas should be
designed for encouraging inter-company collaboratiR&D alliances between local
and non-local companies could serve as bridgesdnsferring knowledge.

These policy recommendations should, however,dadd with a certain

amount of caution. Not all forms of FDI are equald the same is true for intermediate
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countries. This study has focused on eight sub#édidocated in Spain with a very
narrow profile, i.e., subsidiaries with competegceating roles. The conclusions
offered here are based on the perceptions of tmageas of subsidiaries of this kind;
however, because they might be biased by thesegaeeigresent positions, the
analysis may need to be extended in future. Whai®, in the simple model used
here, technology-supply and cultural-institutiodaterminants are homogeneously
defined and scaled as factor-weighted averagedrating determinants. However,
each determinant has a different capacity for @itrg MNCs’ FDI in R&D. Moreover,
neither technology-supply nor cultural-institutibfectors alone can fully explain the
MNC'’s destination for R&D FDI; other factors such market-based factors, supply
chain characteristics, and most notably, the firmiivations for investing in R&D
may also influence the decision. Future researohldhextend the analysis to include
other motivations, since a shift in the motivesolwes a change in the drivers of local
R&D (Cantwell and Mudambi 2005).

All'in all, our graphic model, while intuitive, sffected by discretional
simplification and boundary decisions which are satmat artificial but nevertheless
necessary for furthering our understanding of tiea.a~uture research should refine
these assumptions against competing hypothesesjén to strengthen the conclusions

presented here.
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