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Final publishable summary report

1. Executive summary

Innovation is a key component of productivity amdwgth for any economy. The recent shift of
events in the world economy has brought the intenalisation of innovation activities in centre

stage of debates on globalisation. The Europeamission seeks to fulfil its Europe 2020 goals of
achieving smart, sustainable and inclusive growyhseeking innovation policies that retain, foster
and attract innovation.

Results from the INGINEUS investigation suggest thare than halbf the 1215 firms polled in
the INGINEUS Survey (i) operate across nationablbas, (ii) or are at least somewhat innovative
and (iii) or rely on some form of networks for thaiffering. Nonethelessglobal innovation
networks is only a new phenomenon and not yet exploitedpblicy makers and industry
representatives as just about one percent of ttaé mamber of firms in the survey are highly
involved in all three components of GINs (INGINEWZ®11a).

The globalization of innovation presents challengesl opportunities for both European and
Southern countries in establishing a virtuous cttad could foster and attract new knowledge from
abroad. Brain drain, deskilling and job losses ameong the main sources of conflict between
country-partners engaged in the offshoring of R&Bd annovation activities. We expect the
geographical expansion of knowledge activities ¢adl to more competition for highly skilled
labour and other strategic resources. Firms antutiens should face the challenge by placing
themselves in a position where they could not atisact mobile knowledge assets, but also exploit
knowledge assets generated elsewhere. In shoytpthst build and take part in global networks of
innovation, a growing phenomenon that may turnlehgks into opportunities.

An important upshot of the project was providingdewce that the widespread fear that R&D
offshoring may have detrimental effects on growtld @ompetitiveness is unfounded. Offshoring
R&D activities by European firms tend to be compbatary to those carried on at home. On this
basis we can conclude that offshored R&D is in mmsées complementary to R&D activity

conducted at home and as such should not haveagiveegnpact on R&D activity and employment

in Europe. The findings suggest that policies agnio discourage offshoring may reduce the
competitive standing of EU firms in global mark@sGINEUS, 2011b).

In sum, regional and national policymakers mustamy ensure that their locations is an attractive
node in firms’ global networks, but also preserg #bility to identify and absorb technologies.
Indeed, the globalization of innovation tends todue to the distributed nature of scientific and
technical knowledge, and to allow MNCs to becoméetded in regional innovation hubs and be
present in some of the most important markets. Gittee expansion of knowledge-based
economies and the globalization of innovation, INEUS underpins the importance of a shift of
context to an outward-looking rather than a prabecst perspective in European innovation policy
and growth strategy.
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2. Description of INGINEUS context and objectives

INGINEUS addressed the impact of globalisation dnel rapid growth of selected emerging
economies in the world on the competitiveness aradegies of European Union firms, industries
and regions. INGINEUS brought together researcHessn EU countries (Italy, Denmark,
Germany, Estonia, Sweden, Norway and United Kingdand from some of the most important
emerging economies in the world (notably Brazil,ir@h India, and South Africa). It focused
particularly on the evolution of global productioatworks into global innovation networks and its
impact on knowledge-intensive activities in the &ean Union.

The project moved beyond traditional studies of ¢fhabal location of productive activities. It
focused on a much more recent trend, namely thbablmcation of innovation or knowledge
intensive activities. This global shift has everajer implications for the European Union than the
well-known relocation of production to other gequuecal areas. This is because it refers to the
main factor underlying competitiveness, growth perfance and employment in the globalised
learning economy, i.e. knowledge (Archibugi and dwail, 2001; Lundvall and Borras, 1999).

Competition in traditional, cost-based industriess hfor some time ceased to be a viable
specialization for advanced economies. It is beognincreasingly less so also for more or less
rapidly advancing developing economies, therebgimgi the premium on knowledge activities
(OECD 2007). Indeed, even in sectors previoushamdgd as cost based, value-added activities
have become increasingly knowledge intensive (Maanld Dunning 2000).

The ambition of the Lisbon strategy is that the &all become the most competitive knowledge-
based economy in the world. In an increasingly glised economy and with accelerated
technological change, the challenge for the EU istof retaining and attracting knowledge-
intensive or innovation-based activities and, indiadn, tapping into knowledge generated
elsewhere. This is why the understanding of théutiom of global production networks into global

innovation networks and its dynamics is crucial.

Similar to global production networks (GPNSs), theojpect conceptualised global innovation
networks (GINs) as a function of changing strategid multinational firms, primarily from
developed but increasingly also from advanced dgwedj economies. But as opposed to more
simply constituted GPNSs, evolving local learningdannovation capabilities are a hallmark of
GINs. In fact, in addition to activities in the eoadvanced economies, GINs have begun to involve
those parts of the developing world that are rgpadtracting knowledge intensive activities, thus
guestioning the future competitiveness of firmslustries and regions in the EU.

The dynamics of these networks have implicatiomgfowth and development both in Europe and
in its partner countries. These implications weseyet well understood. It was clear, however, that
they go to the heart of the Lisbon Agenda of hasmgsthe knowledge economy for increased
global competitiveness. The internationalisation kmfowledge intensive activities is both a
challenge and an opportunity — a challenge bec#usegeographical expansion of knowledge
activities leads to more competition for highlylld labour and other strategic resources, and an
opportunity in that European firms and institutionan position themselves such that they
simultaneously exploit knowledge assets generalselvbere while continuing to attract mobile
knowledge assets to Europe. Preparing for the exingdls while responding to the opportunities
requires an innovation policy that goes beyondrthegow concerns of the EU and ERA and that
also reflects the aspirations of the world’s mogtainic developing countries which are making
great strides in capturing larger shares of glababvation networks. This is why the project
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culminated in an assessment of the Impact of NétsydBlobalisation, and their INteraction with
EU Strategies (INGINEUS).

INGINEUS draws its strength from a research des#iigit conceptually and empirically integrated
Northern and Southern perspectives on the detentsnaf GINs. More specifically, the
geographical and sectoral spread allowed the teaprabe trends identified in the literature and
emerging from our own analysis, while illustratimgsights through indepths investigations of
specific instances of internationalisation of firarsl regions.

The first objective of INGINEUS was to understahd transition of global production networks to
global knowledge and innovation networks. In additito WP1 (administrative) and WP2
(methodological), this involved both an analysidrefids at national and regional level of the eixten
and scope of the global shift of innovation actegtand the micro-level determinants of choices of
MNCs — between retaining vertical control over kiedge-based activities as opposed to creating
or participating in networks in which these actestare fragmente@ork Packages 3 to 5)

Work Package 3 assessed and measured the shift from global ptiodunetworks to global
innovation networks and its determinants at coulgwvel. Particular focus was on key factors that
can facilitate the transformation of GPNs into GIhghin the national context. It explored the role
of the accumulation of competences at country leveltracting R&D from elsewhere or entering
into innovation collaborative agreementgork Package 4aimed tounderstand the changing roles
of certain latecomer regions in GIN from low cosbgucers to innovation hubs coupled with the
role of their regional institutional frameworks fiostering (or not) the accumulation of capabilities
at regional level. The selected regions were Gauserl the Western Cape in South Africa; Beijing
in China and Bangalore in India. In order to achid¢lve objectives the data collected through the
INGINEUS survey were analyzed and case studiesedawn. Work Package 5 focused on
understandinghe contribution of fragmentation of productiontk@ creation of Global Innovation
Networks (GINs) from a firm perspectivié.set out to explore the strategies, structurebaliiours
and attitudes of some key Multinational CompanMBICs) from the selected sectors and countries
in relation to: (i) the role played by the stagéshe production processes off-shored; (ii) the rof

the adoption of ICTs in determining different firmsternationalization modes; (iii) how different
innovation strategies interact with the internagiiration ones; (iv) their views and needs regaydin
institutional frameworks.

The second objective of INGINEUS was to understémal capacity of emerging countries to
accumulate and use knowledge and capabilitiesall@at them to participate in global innovation
networks. The focus was in particular on the rélawoman resources and technological capabilities
on the one hand and the relationship between sahbsisl of MNCs, local firms and universities on
the other hand. More generally, the intention washed light on the microeconomic and systemic
dimensions of technological learning and upgradingd globalisatioffWork Packages 6 and 7)

Work Package 6aimed to research the link between GINs and s&illd competences. The tale
was one of (Northern) MNCs that embody certain bdip@s while at the same time looking for
new ones, and of education and training systemghé@rSouth) that are an essential element of the
very absorptive capacities that INGINEUS concejitedl as a local or national building block of
GINs. Therefore, the fragmentation of GINs and diféerent demands on capabilities that the
different activities pose were firstly investigatetihe evolution of the two-way relationship
between foreign direct investment and local humapital in firms in Brazil, India, China and
South Africa was then understood to further analylze role of intermediate skills in the
competitiveness of high- and medium-tech industkiésrk Package 7consisted of three principal
analytical components, exploring (i) how (domesicfign) ownership affects the propensity to
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interact with research units (institutes/univeesi}j (ii) how IPRs shape the configurations of GINs
in technological catch-up; (iii) global-local relaiships between firms, public labs and higher
education institutions in ICT GINs.

The third objective of INGINEUS was to assess thipatghic impact of offshoring of knowledge
intensive activities in firms and evaluate the long costs and benefits of emerging global
innovation networks in a range of industries (défgtiated by research intensity and the drivers of
technical change), and how their gains are beisfyibuted between European and emerging
economies’ industries and regiaiWgork Packages 8 and 9)

Work Package 8assessed the long-term effects of GINs on EU #émer dNorthern economies and
investigated the relationships between differerdtsgies of participation in GINs and the expected
impact in northern MNCsWork Package 9provided insights into inter-sectoral differences i
drivers, degree and patterns of global innovatietwork formation. Three different sectors, each
representing their own category in the influen®alvitt (1984) taxonomy, were chosen as cases.
WP9 provided insights into GIN formation in eachtbése sectors on their own and, by way of
comparative analysis, lifted the analysis to a ng@eeral European level perspective to answer to
the following research questions: what GIN pattenesforming in the selected sectors, and to what
extent are these influenced (driven, constraingdydmtextual conditions specific to these sectors?

The fourth objective of INGINEUS was to analyse thstitutional frameworks in Europe and in
emerging economies that are relevant for the aneatind anchorage of GINs in national and
regional systems, and to derive specific policyoremendations from this study aimed at
improving these institutional frameworks in botle tBU and emerging economi@¥ork Package
10).

Indeed,Work Package 10summarized and reflected upon the most relevanamycs of global
innovation networks, their threats and opportusiire view of the international dimension of the
Lisbon Strategy; it discussed their implications tlee next 10-15 years and analyzed the policy-
related institutional aspects that affect the fegga an development of GINs between Europe and
the latecomer economies studied.

3. Description of the main S&T result and foregroums

Here below, the main S&T results achieved are pleifor INGINEUS.

3.1. The INGINEUS survey

Results from the INGINEUS survey suggest that Alab@vation networks (GINs) are at an early
phase of their emergence, and most evidence abeuernergence of such networks has been
anecdotal. The survey (of 1215 firms in 11 cous)jridls an important gap by providing systematic
evidence about the phenomenon.

In addition, the survey addresses two blind spftisnofound in innovation research. First, firms
from four developing countries (Brazil, China, ladind South Africa) were included. Second, the
survey was conducted not only for multinationalegptises, but among all organisations in the

! All results from INGINEUS survey are reported ielDerable 2.2 : Complete standardised data seaizong all the
information collected in all countries, June 20aailable at http://www.ingineus.eu/getpage.asp3i@?&sec=300
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relevant industry with 5 or more employees. Becafsés greater reach, the survey succeeded in
capturing some hitherto under-recorded phenomena.

The levels of “globalness”, innovativeness and viegkedness” were calculated for each firm.
Various metrics were used for each measure, gdalpalnesswas measured by looking at the
percentage of total sales derived from export &wedldrgest markets, the geographical location of
partners with whom firms collaborate for innovatidhe location of the different functions of the
firm (by the unit, by geographically dispersed sdiasies or outsourced) and the location of firms’
outsourced or offshored production or innovationivéees (if they do use outsourcing). The
innovation measure follows the Oslo manual guidelines, nativorkednesswas based on the
following questions: How different functions of tfiem are performed (by the unit in location, by
subsidiaries or outsourced); with whom outside fimn it has been collaborating for the
development of its most important recent innovatiand whether a firm has developed
formal/informal linkages (e.g. research relatiopshiwith a variety of external organizations, e.g.
universities, research institutes, government etc.

Highly reliable composite metrics were developedcivrenabled us to categorise firms as highly,
somewhat or not at all global / innovative / netkaut.

Figure 1: Globalness, Innovativeness and Networkedness

Globalness

12.18%
1.65%

: 1.15%
10 1.89%

[nnovativeness

Source: INGINEUS, 2011a

Figure 1 shows that more than halfthe firms polled (i) operate across nationaldeos, (ii) are at
least somewhat innovative and (iii) rely on somerf@f networks for their offering. Only 12% of
the firms in the dataset doesn't present any ofattyzed characteristics. That is, it is not &t al
global, neither innovative, nor networked. The néagest groups are represented by firms
definable as only networkers (5.76%) and thoseltieguglobal networkers (4.11%).

We repeated the same experiment narrowing the itlefisa of Globalness, Innovativeness and
Networkedness. In this second phase, we consid&letial only those actors carrying on
operations across all continents, not just acrassfe, Japan and United and Stateapvation
new to the world rather than new to the firmNatwork only if firms resulted engaged in both
formal and informal relationships with a range aftpers to create innovations.
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Figure 2: Global Innovation Networks

85.68%

3.13% G

4.36% WL
1.32%

N o= |

1.65% > 06%

Source:INGINEUS, 2011a

As indicated in Figure 2, when stricter criteri@ applied, only about 15% of firms demonstrate a
high level of globalness, innovativeness and/owndtedness. This is consistent with the fact that
GINs are an emerging phenomenon.

The 3.13% ofGlobal asset exploitersand 4.36% ofslobal Networkers have a similar distribution

in terms of size (large firms) and firm type — myirthe subsidiaries and headquarters of
multinational corporations (MNCs). Among the Glolzalset exploiters, European locations are
relatively well represented and firms seem to fella fairly traditional model of market-seeking
expansion.

In contrast, Global Networkers the single category where developing countrgndirare most
prevalent — almost 7% of developing country resgoisl fall in this category. The 1.65% of
Networkers are also large firms, also predominantly subsiesaand headquarters of MNCs, but
firms from developing countries are less often fibhere.

The main dimension of difference between the Neterwrand Global networkers is the scope of
the network. Developing country firms are much mgkabal, and high levels of globalness and
networkedness co-occur, but not innovativenesss phttern is consistent with previous evidence
about the relatively lower innovativeness of depeig country firms. We suggest that the weaker
institutional context in less developed countrigsmn important explanatory factor in their strong
drive for global networking.

In contrast, the 2.96% ofnnovators are more often from Europe than any other category.
Innovators are more often small (less than 50 eyel®) standalone firms. It seems that these
players are able to draw on an appropriate regiosttutional infrastructure to generate new te th
world product and/or service innovations. Althoutitese firms have the potential to play a
particularly important role in an economy, Innovatdave a low proportion of exports and few
international clients. This raises the questionvbiether firms are capturing adequate economic
value from their innovations.

Fifteen firms are highly global, innovative and wetked: two in agroprocessing and the rest in
ICT. Most range in size from 50 to more than 100@pyees. This is smaller than previous
literature would suggest, and suggests that theplmaty of managing a GIN suggests an optimal
point for the number of employees. Firms with abglofootprint (Global asset exploiters and
Global Networkers) that are only somewhat innowatare generally large firms with 1000+
employees, and firms that are innovative but wiliméed global footprint tend to be small (around
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50 employees). High-level GINs have a consider&méprint, but have clearly not internalised all
activities.

The location of the High-level Balanced GINs is sevhat surprising. Apart from a Norwegian

firm, the only European participation in this lig through two emerging MNCs with dual

headquarters, both in their country of origin andai European country. Five of the fifteen firms
them are the subsidiaries of advanced (and in f&8), MNCs in India, as is the single Chinese
High-level Balanced form GIN. An additional five tife High-level Balanced GINs are subsidiaries
or headquarters of emerging MNCs, and four morestamed-alone firms.

3.2 The transition of Global Production Networks (@°Ns) to Global Innovation
Networks (GINS)

3.2.1 Country-level analysi$

The country-level input-output analysis on the drsrand determinants of global R&D outsourcing
found that seven of the eight countries on thenteldgy frontier (Norway, Sweden, Denmark, US,
Japan, Germany, UK) appear mainly as net expodeemmbodied technology and that the four
countries below the frontier (Brazil, China, Estorand South Africa) are net importers of
embodied technology. Italy was the main exceptmithe rule, but this was relative to the other
countries included in the analysis. There is stremglence that global production networks are
evolving into GINs in China as this country appeardave become less dependent on imported
technology and it may have increased their conivbuof embodied technology into these
networks during the first half of the 2000s. By trast, there is strong evidence that Brazil and
South Africa have become more dependent on techpdleey import from the eight countries on
the frontier (INGINEUS, 2010a).

The research on the evolution of national innovatigstems and their relevance for the emergence
of GINs found that national innovation systems renmeportant for the development of GINSs.
National innovation systems were seen as a netwbrlnstitutions that facilitated interactive
learning. Knowledge sharing and collaborative leayrare rather prevalent within the European
countries analysed and between Europe and thedJ8ietesThe BICS countries have much less
access to these networks, but there are sign$ af tide countries, especially China and Indiat tha
their global production networks are gradually utthg knowledge transfer agreements indicative
of an innovation network. These relationships idelujoint ventures and R&D agreements,
technology licensing and exchange agreements, lkumyesl seeking foreign direct investment,
outsourcing, research associations and knowledgksbgovernment and inter-governmental joint
research programs, and other networks, includingowa informal networks. The national
innovation system becomes important in that it #etsrules of the game for each node within the
innovation network, and for the actors entering iatrelationship (INGINEUS, 2010b).

Another very important result obtained from theecatudies was the identification of two different
types of GINs. One centers on the large multinali@orporation, which consider their market to
be global and attempt to coordinate production,ketarg and R&D activities from one central

2 Country level analysis was conducted within INGIMEWork Package 3 and led by Mark Knell (NIFU-STEP)

Page 9 of 39



Socio-economic
Sciences and Humanities

SEVENTH FRAMEWORK
EUROPEAN RESEARCH AREA PROGRAMME

location. The second type involves many differectoes, some tied together through ownership,
and others through an agreement or alliance, wéwolves in a self-organizing way.

3.2.2 Regional-level analysfs

The regional-level analysis first distinguishedvietn different forms of GINs: from the global
exploitation of innovation, global research colleddmn, global sourcing and global generation of
innovation. The results of INGINEUS survey showattthere are significant differences across
regions with regards to three out of four formglabalization of innovation: global exploitation of
innovation, global research collaboration and gldmarcing. In general, firms located in regions
that are neither too strong nor to weak participatege often of GINs than firms in strong or weak
regions. Firms located in highly dynamic regionsrseéo be more engaged in intra-firm networks
rather that extra-firm. Transactions take place enoften between different units of the same
organization rather than with external firms or Whexige providers.

Strong regions, like Stockholm, Beijing or Bangalare characterized by a large presence of
MNCs and in general large corporations, surroured network of small and medium enterprises
(SMEs). They host a number of research institygesyiding qualified human capital and research
to the productive system. Although innovation igh&r in these regions, collaboration for

innovation is not as high as in intermediate regjatespite the high density of their institutional

environment. Our results seem to confirm that neses rather internal to the firm than external

(Cooke et al, 2007) and more confined to the domestena rather than the regional or

international one (Tddtling et al, forthcoming 2011

Regions that are neither too strong nor too wak&, $henzhen, Western Cape or Malmo network
with a variety of actors for innovation, at all eler geographical levels (regional, domestic and
international). Firms from these regions are mantegrated in global flows of innovation,
particularly the global exploitation of innovatiagipbal sourcing of technology and global research
collaboration.

Finally, marginal regions like Easter Cape or Jgmikg are dominated by small firms and with
limited research capabilities. Interactions takacpl within the value chain, with suppliers and
clients for example. It is in these regions wheeefind that interactions with regional suppliers ar
higher. It is also in these regions where we fitgb aollaboration with international clients. The
picture that emerges is of firms that collaboragionally with suppliers and internationally with
clients.

Following this, we may expect that firms locatedintermediate regions may be more prone to
participate in global innovative networks (GIN)rias in marginal regions may have linkages with
global clients but they are not so innovative antl 3o networked (gin). Finally, firms in strong
regions, may be more innovative, but they are naglebal (at least not with regards collaboration
for innovation) and not as networked as firms teimediate regions (gin).

It is interesting to link these findings with thestitutional thickness of the different regions. &/h
these results seem to suggest is that, contramhtd we expected, GINsS may emerge in regions
which are neither institutionally too thick or tdan. Regions that are institutionally thick aretbe
networked domestically than internationally. Thegyrhave reached some form of institutional

% Regional level analysis was conducted within INEWS Work Package 4 and led by Cristina Chaminad&J(D).
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congestion that hampers instead of promoting thel lof networking that characterizes less
institutionalized regions. Regions that are toa thstitutionally may force firms to collaboratettwi
international clients or suppliers, thus supportimgre the emergence of global value chains rather
than networks.

It is regions that are neither too thick nor tom timstitutionally - that are more supportive ftiet
emergence and participation of GINs. This coula @&splain why most of the firms that are truly
innovative, networked and global are located in-aoropean regions (institutionally less thick),
rather than in European ones (INGINEUS, 2011a).rékalts are summarized in Table 1.

Table 1 Regional innovation systems and institutionatkhiess

Institutional Thickness Leyel O.f . Why
Internationalisation
Tier 1: Thick Low Have capability but not
(Stockholm, Beijing, Bangalore) need
Tier 2: Medium High Have capability and
(Shenzhen, Western Cape, Malmd) 9 need
Tier 3: Thin Low Have need but
(Pune, Eastern Cape, Jénkoping) not capability

Source: INGINEUS, 2011c

The cases analysed confirmed these results in @mgeegonomies, although show differences in
the propensity to go international that are mortonal than regional. In general, firms from China

tend to target more domestic markets while firmamfrindia tend to target more international

markets. The observed regional differences areralsaost even when differences in industries are
considered. Interregional differences overrun thertindustrial differences.

3.2.3 Firm-level analysi$

The recent surge in the offshoring of R&D to emeggeconomies as well as the rapid growth in
global R&D collaborations has changed the charesties of internationalization of R&D.
Interviews conducted in WP5 attempt to provide #tdbeunderstanding of the phenomena by
collecting new evidence from the perspective othbatMNC headquarter (HQ) and their R&D
affiliates (subsidiary/joint venture). The casesve a rationale for locating in specific regions
and present various R&D strategies pursued aciffseset sectors.

Evidence showed that MNCs’ R&D internationalizatisrdriven by various pull and push factors

that are external as well as internal (within thBIG4). The external location specific advantages
include the presence of specialized supplierstabbnical expertise in the region, and the unique
knowledge inflow from the market that is crucialr fgreater responsiveness. The industry
characteristics that explain the dispersion of MNéCs’ innovation processes were the extent of

*Firm level analysis was conducted within INGINEUS K Package 5 and led by Nick von Tunzelmann anudéaa
Ujjual (UoS).
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fragmentation of the value chain, vertical spee&tion, or the extent of advanced technology used
to ensure flexibility in the innovation process. B&nternationalization is also driven by the
internal factors such as, the need to increase R&ddluctivity, and the need to ensure greater
returns from R&D investments in order to stay cotitpe.

Figure 3 presents the conceptual framework devdldpe understand the strategies of R&D
offshoring of both Northern and Southern firms. Timst point to note is that the extent of
integration in the MNCs’ global innovation netwakd the extent of local embeddedness are quite
low if the local subsidiary undertakes periphenadl anon-strategic routine type of R&D, mainly
catering for the local market (cell 1). The figuakso shows that the extent of integration in the
MNCs’ global innovation network and the extent@tdl embeddedness increases when the level of
innovation capabilities of the R&D subsidiary ighiand it has a global market orientation (cell
IV). However, a greater integration in the globalavation network does not always coincide with
the greater local embeddedness, as is the casdisnlicand lll. The precise position of the R&D
subsidiary in this diagram is influenced by the thoesgion’s supply factors such as the local
technical/scientific skills and the competence led supplier and science base. The relevance of
market factors such as the local demand for low pozducts and the flexibility in operations to
meet those demands are also important, as aratdr@al demands from MNCs’ various business
units. The host government incentives and natiguradrity on undertaking certain kinds of
technology development also have a role to play.

Figure 3: Innovation Strategies at the R&D centres in hosations — a conceptual framework

Core,

Strategic : - Supply
R&D Some integration in ; High integration in . Driven
Global Innovarion Networls Global Innevaron Networks
A & i & i A
High Local Embeddedness | High Local Embeddedness
111 : Iv
Lew fntegration in Leow integration in
Global Innevarion Networls Global Innovaron Nerworks
& &
Low Local Embeddedness High Local Embeddedness
Periplioral I I
nen-strategic : i Market
B&D i Driven
Local " Global

Market Orientation

Source: INGINEUS, 2011d

Drawing on the insights gathered from the caseissudn the MNCs’ innovation activities

overseas, we can distinguish seven innovationegfieg by analyzing the level of innovation and
the degree of market orientation within a hostitasbnal context. These innovation strategies fit
on a continuum which displays increasing innovatiapability and greater integration into MNCs’
global innovation networks and local embeddedn8sstegies that involve the highest level of
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core and strategic R&D are not featured at the gimgmarket R&D facilities. Strategies present
in emerging markets range from adaptive R&D with #m of satisfying local market needs at the
bottom-left of the figure to specialized functioaed technologies at the top-right. Despite the
different ways in which these strategies have easyha trend towards greater integration into the
parent GIN and a greater degree of local embeddedselearly apparent (INGINEUS, 2011d).

3.3  Offshoring innovatiorr

3.3.1 Strategy of firms

The decision to offshore R&D activity is driven iy access to emerging market (Demand) or (ii)
access to the local pool of skills (Supply). Tdemand factorscan be related to expanding market
size or absorbing knowledge from local markets hadce developing new products to increase
sales. Thesupply factors can be related to access to local resources@ter Icost or to access to
resources which are not available in home countilancluding local networks and knowledge
hubs.Demand factorsare relatively more important when MNCs use |lgeaburces to: (a) adapt
products developed in advanced countries (North)lomal needs through cheaper design
implementations that are different from that in therth (b) develop completely new products in
emerging countries (South) to be sold in these atarknly.Supply factors are relatively more
important when MNCs: (c) develop completely newduats in South locations which are also
rolled out globally.

We submit that the cases (a) and (b) give riseR&D complementarity”, in which offshored
R&D activity results in manufacturing of productshieh are primarily sold in the South and
therefore cause no direct competition between tipesducts and products manufactured in the
North. In such cases, some R&D activity needs ttobated in the South because market-specific
knowledge is required to successfully market thadpcts. A higher level of R&D investments in
the South generates sales and profits which alablemore core R&D in the North. New products
developed in the North again stimulate R&D invesitado adapt these products to the demand in
the South. Hence, the complementarity between pteduanufactured in the North and the South
is reflected in the complementarity in R&D investitgein the North and the South, which reinforce
each other. Overall, stimulating offshoring R&D $uch case may result in greater profits for
MNCs. At the macroeconomic level the production amployment by these firms should increase
in both regions.

Case (c) should give rise tlR&D substitutability ", since offshored R&D activity results in
manufacturing of products which are sold in botle tBouth and the North. The products
manufactured in the South are substitutes andttlireempete with products manufactured in the
North. In such cases, the decision to locate R&viag in the South is driven to a greater extent
by access to skills and lower costs rather thammlyket-specific knowledge. A higher level of
R&D investments in the South generates sales amfitpm both the North and the South but due
to competition profits may be lost on other productbased in the North. In result, R&D
investments may be reduced in the North. Hence, ghbstitutability between products
manufactured in the North and the South is refebatesubstitution between R&D investments in

® Research on the long-run impact of R&D offshonivas conducted within WP8 and led by Davide Caste{ladA).
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the North and the South. Overall, the decision ffshore R&D is driven by greater profits of
MNCs but at the macroeconomic level there may Haaton in production and employment in the
North.

3.3.2 Impact on EU firms

To address the long-run effects of the offshorihgnaovation for the EU economy, INGINEUS
conducted both case studies and econometric asalgsethe firm level. An econometric
investigation at the sectoral and regional levek waéso carried out in order to achieve a more
comprehensive understanding of the aggregate sfté¢he offshoring of innovation on the EU.

Based on the case studies on R&D offshoring stiedenf 18 EU-based MNCs in ICT, automotive
and agro-food industri@sit was assessed whether offshored R&D complemestibstitute R&D

at home. We gather that these industries diffeh wespect to dependence between R&D at home
and host countries. In the case of the ICT indusioyh substitutability and complementarity
between R&D in the North and the South occur. Thetesgic R&D that requires specialized know-
how and high investments are in general centralegetheir HQ or in other European locations
outside the HQ. The applied research and applitaiod engineering are instead dispersed and
located near their important markets. However, moirecreasing extent the offshore locations
develop products which are rolled out globally. @ésscribe this as complementarity because some
relocation of R&D takes place. In the case of auttime and agro-food industries we observe a
greater degree of substitutability rather than demgentarity. The offshore locations primarily
focus on adaptation of products to local needs taredrelocation of R&D from Europe to other
markets is rather limited. Therefore, the caseysawdence supports the hypothesis that offshoring
of R&D should not lead to a ‘hollowing-out’ of thEU knowledge base and a reduction in
employment, but can rather concur with other factorleading to long term growth (INGINEUS,
2011e).

To deepen our understanding, a specific case sindhe Fiat-Chrysler merger in the automotive
industry was also performed. The merger acts agwral experiment, which allows us to focus on
how the group global economic activities, from R&Dd product development to final assembly,
are reallocated as a result of the merger. Furtbexmwve were able to identify both the direct
consequences on the geography of production ofFtae Group and a framework of territorial
competitiveness analysis. To accomplish the fieskt we have been able to test the existing
academic literature on the localization of suchvéats to the pre and post-merger R&D and
production activities. Thanks also to the cooperatf Fiat top managers in Turin, we are able to
assess and describe how the localization of Fiaysdr activities is going to be affected by the
merger. Using a detailed survey administered td Brad Chrysler plants we gather specific
guantitative information concerning different pratan issues (total factor productivity, working
environment, role of unions, etc.). According te thbserved evidence, we are able to identify the
most important drivers of territorial competitivessethat can attract and enhance investments. In
this way, the new patterns of research and progluatill be closely related to the territorial
starting conditions. A more generalized output led Fiat-Chrysler case study is an aggregate
overview of the current geography of manufactuaegyvities. Given the rising importance of these

5 INGINEUS, 2011d.
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issues in a “restyled” economic scenario, we cbuatd to the heated academic debate with a deep
analysis of the most recent trends in the locabmatdf global value chains.

An econometric analysis on 365 firms from US, EW alapan was performed to study the
relationship between the extent and geographicagpad innovative activities abroad and the
market value of those firms. The study measuredetient of offshored innovative activities by
means of the number of patents granted to fordigiates of the sample companies and the spread
of such activities using the number of countriesergha firm has been granted such patents. The
measure of firm market value used is the Tobin Qe Tesults are consistent with the idea that
better performing firms are more likely to offshammovation, but this does not seem to affect
significantly their profitability. In other wordR&D offshoring does not cause any significant
hollowing-out of MNCs’ knowledge base and profiteuatial.

The previous results were based on a relativelylsmaaenber of large firms (accounting for a large
share of R&D in the EU and elsewhere), so they fadyto provide evidence on the effects at a
more aggregate level. Thus, given the relevanaegibnal policy within the EU, an econometric
analysis at the regional level (more preciselythatNUTS2 level) was carried out. We believe that
at this level of analysis we can gather not ongyltlenefits or costs accruing to the firms involired
R&D offshoring, but also on other firms, such asithsuppliers and competitors, which could
benefit from the (positive or negative) externalifyo this end we collected, exploiting the fDi
Market dataset, information on the number of clossler investments (both within and outside
Europe) of MNCs based in each of the NUTS2 regamd those from foreign MNC incoming in
the region. We then related this measure of inveaud outward FDI to the productivity growth of
each region, controlling for a number of countryl aegional characteristics. Our results suggest
that offshoring regions experiment higher produttigrowth, although this positive effect fades
out when the extent of offshoring is too large (INEUS, 2011e). These findings support the
results obtained from the theory derived in Nagheawl Ottaviano (2010). Conversely, incoming
MNCs contribute to boost a region’s productivityt lonly when the number of investments is large
enough. Exploiting the information on the type ofidty carried out by MNCs abroad, we were
able to measure the extent of R&D offshoring by BNCs in each NUTS 2 region and find that
this is positively and significantly associatediwiegional productivity growth.

Finally, using novel and comparable data for ningl& members over the last decade at the
sectoral level for 20 industries, which span bbih thanufacturing and the services sector, we have
also estimated the effect of service offshoringg@meral, and offshoring of R&D in particular, on
employment. Following previous works, we measumwise offshoring as the share of imported
private services in the industry’s total purchasemtermediate inputs. The results show that the
effects are very small and, if anything, weaklyipes. The aggregate results are almost entirely
driven by offshoring of business services, thedatgategory in Europe; financial, computer, and
R&D service offshoring have instead negligible irofgsaon the employment level. Finally, we do
not find negative effects on any groups of workeasher, our results suggest imported services to
complement with domestic workers with higher skillte analysis of the effects on labour demand
elasticity, reveals that service offshoring conités to making labour demand more elastic, but the
economic magnitude of the effect is found to belbaiso in this case. However, the difference in
labour market regulations explain some differenaesoss countries. In countries with weak
regulations, in fact, labour demand may be adjusteck flexibly by firms, and the effect of service
offshoring may end up being larger as a result.s3ent with this argument, we find that service
offshoring raises labour demand elasticity onlycwmuntries with weak regulations. Using the
available information on workers’ skills, we alsad that in these countries the effect is almost
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entirely borne by unskilled workers (INGINEUS, 2@)1The results of Work Package 8 are
summarized in Table 2.

Table 2: Summary of empirical results in WP8

Level of R&D. Outcome
Partner : Sector Method offshoring : Result
analysis variable
measure
FEEM Large EU ICT, Auto, Case studies| R&D abroad R&D at * Limited evidence
(based on MNC Agro-food home of substitution
WP5 Report .
written by * Some ewdenc_e of
UoS) complementarity
UoS Large EU, | All Panel data Number and | Tobin Q » Evidence that more
UsS and manufacturing| economtrics | geographic profitable firms
Japan MNC spread of offshore more
patents innovation
granted to .
the affiliates * No evidence of
of MNC negative effect of
abroad offshoring of
innovation on firm
profitability
LdA EU NUTS2 | Alleconomy | Paneldata | Number of | Productivity | « Positive and
regions econometrics| investment | growth significant effect of
projects in the extent of R&D
R&D to and offshoring on home
from each region productivity
regions growth
LdA EU15 All economy Panel data | Import of Employment| « R&D exerts small,
sectors econometric | R&D and possibly
(NACE) services weakly positive,
effects on the level
of labour demand

3.3.3 Policy-relevant conclusions

The case studies help analyze the relationshipdsetwhe activities which are offshored and those
which are retained in the home country. We referthis relationship as complementarity or
substitutability between R&D activities in diffettegeographic locations and draw conclusions on
the effects of different strategies on production gob creation. Detailed interview conducted by
various teams in INGINEUS provide insights into theay firms in different industries
internationalize their R&D activities and on hovesle feed back into R&D activities at home.

We can conclude that there are some industriewiicch we may say that R&D offshoring has a
negative impact on R&D activity and employment omnte country. In other cases the impact may
be neutral or positive. Next, taking a macroecomopicture as a summation of all these industry
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we can conclude whether we get closer or furthexyafnom the objectives set out in Europe 2020
with respect to R&D expenditure and employment.

In summary, as of 2010, European companies offshorelatively small share of their R&D

activities; ca. 4% to India and China and ca. 5%otteer developing countries according to the
Commission’s “Survey on R&D Investment Businessnti®®. Despite advances of globalization
and compared to the market size, a relatively lbares of R&D activities is carried out by the
European firms in China, India and other developmiagntries. This trend is unlikely to change in
the nearest future.

The industries analyzed to some extent differ witbpect to dependence between R&D at home
and host countries. In the case of agro-food amohantive industries the main driver of offshored
R&D is access to local markets. The core R&D atiéigi are located at the HQ in the North and
R&D activities in the South have the function obpting these products to local needs. In the case
of automotive industry some new products developedhe South are eventually distributed
globally. On the other hand, in the case of ICTtmeave can see both substitution and
complementarity. The location of R&D is generallyweén by cost factors but being located close to
the market also matters. Some products developedeirsouth are sold both in local and global
markets.

On this basis we can conclude that offshored R&ID imost cases complementary to R&D activity
conducted at home and as such should not affeettimedgR&D activity and employment at home.

We can conclude that policies aiming to discoumaifghoring may reduce the competitive standing
of EU firms in global market (INGINEUS, 2011e).

3.4. Emerging economies’ evolving capabilities angrowing role in GINs

3.4.1 The role of competence building in firm's

The case studies on the role of human capital st bountries for Northern and Southern firms
provide evidence of factors shaping the emergemceexolution of GINs. Sectoral differences
were evident, explained in part by different levefstechnological intensity, different levels of
dependence on tacit and codified knowledge, anf@raiff demand for incremental development,
adaptive development, new product development,basit research. A key difference to emerge
from analysis of the case studies is the role oit tmowledge, which is more significant in the
automotive sector, and less significant in the I€dctor. The difficulties involved in tacit
knowledge transfer in the automotive sector hawsveti the building of automotive GINs in
emerging economies relative to the ICT sector (INBUS, 2011e).

The key factors influencing the fragmentation oN&lin all cases thus were reported to be pull
factors from developing countries, rather than plaskors from the home country (Tables 3 and 4).
All the firms interviewed in Europe reported thaey could find the skills they needed in their
home market, with the exception of certain domampetencies, for which they scan globally.

" Research on the role of competence building imdiwas conducted within WP6 and led by Jo LorentrehGlenda
Kruss (HSRC).
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Emerging economies are increasingly the sitesrgel@ools of talent. The massification of higher
education in India, Brazil China and South Afrigace the 1990s has increased the global pool of
talent and available workforce. China and India aeey large countries, where even a small
proportion of the population passing through theication and training system amounts to a
significant cohort of skills. In addition, there evidence of rapidly growing R&D output. A
comparison of total publications measured by thenison Reuters’ index in 2002 and 2008
suggests that the four developing countries haee bereasing their scientific output rapidly.

In an environment of great inequality, it is possilior pockets of excellence to exist within a
generally weak system. Opportunities for GINs tesge, attracted by skilled human capital in the
South are especially strong in large urban area€loha, such as Shanghai, Hong Kong and
Beijing. It thus appears that in the search follskfirms are seeking pockets of excellence that
emerge from the challenging environment of rapidipanding education systems in emerging
countries.

The profiles of Foreign Direct Investment in theegging countries contrast dynamics in China and
India, on the one hand, and Brazil and South Afrma the other. China and India offer huge
internal markets with the prospect of continueddapowth. This is highly attractive for European
firms facing stagnant domestic markets. Brazil Sodth Africa have smaller populations, smaller
markets, and lower growth rates. However, they lamthas economic gateways to their respective
regions, which incentivises firms to invest, andoato undertake adaptive innovation for the
regions. Despite this the INGINEUS survey suggdéisés few firms in Europe have drawn on
human capital in these two countries to create Gl most firms continue to focus on
production only.

The case studies confirm the postulation that (iNort) MNCs embody certain capabilities, while
at the same time looking for new ones, and thata&hn and training systems are an essential
element of the absorptive capacities that enaldefdimation of GINs. A complex set of micro-
determinants of the relationship between competeacel capabilities, and GIN formation were
identified through comparative analysis (Tables\@ 4). Table 4 illustrates the emergence of GINs
as southern MNCs seek to access missing capabilititne North.

Table 3: Determinants of North-South GIN formation

Firm Countries Key micro-determinants (pull factors)

Availability of specialized human capital, Geogragath
proximity, Low cultural barriers

Regional gateway, Long logistical pipeline, Demdid local
Autol Germany/South Africa | product development and adaptation, (managemestredmts on
innovation activity at the subsidiary)

Regional gateway, Demand for local product adamtatRegional

ICT3 Sweden/Estonia

Auto9 Germany/South Africa commonalities with Brazil

Autod Italy/Brazi Regmnal gateway, Demand for local product develapnand
adaptation

Auto3 Italy/Brazi Reglongl gateway, Demand for local product develapmand
adaptation, Policy incentives
Large domestic market and growth potential, Largeilable

Autol Germany/India human capital pool at lower cost, (tacit knowledgarriers,
cultural barriers)

Auto2 Germany/India Large domestic market and growth potential, Largailable
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human capital pool at lower cost, (tacit knowledggrriers,
cultural barriers)

Large domestic market and growth potential, Largeilable
Auto9 Germany/India human capital pool at lower cost, (tacit knowledgarriers,
cultural barriers)

Regional gateway, Local demand for adaptation, &egdi
Agrol Denmark/South Africa | commonalities (with Brazil), Tacit knowledge acqtiim,
Specialised knowledge acquisition, Local networguasition

Large domestic market and growth potential, Largeilable

ICT1 Sweden/China/India human capital pool at lower cost, innovation mamnag
structures
ICT2 Sweden/China/india Large domestic market and growth potential, Largeilable

human capital pool at lower cost

Regional gateway, Demand for local product devekpmand
adaptation

Source:INGINEUS, 2011e

ICT2 Sweden/South Africa

Table 4: Determinants of South-North GIN formation

Firm Countries Key micro-determinants (push factors)
Autol0 South Africa/UK/USA Local skills shortaggspximity to customers
South
Auto11 Africa/Australia/New Proximity to customers
Zealand

Source:INGINEUS, 2011e

The key micro-determinants that emerged from theparative analysis of case studies across
countries and sectors thus are:

. Market: size, growth potential, local demand for adaptational demand for new product
development

. Human capital availability: scale, scope, technology-specific competencidsapabilities,

. Strength of the National System of Innovation, sggleed knowledge assets, tacit knowledge
assets, network assets

. Sector: role of tacit knowledge versus codified knowledgector-specific skills demands,
value chain structures, sectoral innovation drivers

. Geography: geographical proximity, regional gateways, lagstregional commonalities

. Culture and tacit knowledge: cultural/linguistic commonality, ease of tacitdwledge transfer

. Infrastructure: logistics, ICT

. Palicy: IPR regimes, policy incentives

. Management: innovation management structures, strength ofrmatized knowledge
networks, strength of value chain knowledge network
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3.4.2 The role of institutional frameworks and loal-global interactions’

Global Interactions between firms and Universitieave not one, but two main drivers:
transnational corporations (TNCs) and nationalesyst of innovation (NSIs).The combination of
these two drivers leads to a complex picture, witleeenature of NSIs matters for the formation of
networks, their main characteristics and the natmd scope of the international hierarchies
established.

A tentative framework to synthesise these insightiggested in Figure 4. Firms - local and TNCs
- universities and their links, are reflected ihiararchical world, divided between a center and a
periphery, and the implicit social and politicatdes that shape NSIs defining the major countries’
characteristics and possibilities within a glolmadavation system in the making.

The division between centre and periphery has wedufes: the first is portrayed as a continuous
line, the other as a discontinuous line. The d#ifee is intended to express graphically the
possibility of catch up — the emergence of a cquthiat successfully overcomes underdevelopment.
This framework would yield four main types of irdetion, with variations depending on their
location in the centre or periphery, which necegsajo beyond GINs, both backwards and
forwards: (1) LOCAL firms interacting with local dfor foreign universities; (2) TNCs interacting
only with their LOCAL home based universities; (BNCs interacting both with LOCAL home
based universities and FOREIGN universities in &t hoountry/ies; (4) INTERNATIONAL
consortia between firms and networks of universifi&lGINEUS, 2011f).

Figure 4: Global interactions between firms and universitié tentative framework

Country 1 Country 2
p TVl
| Center
— { —_—
Periphery
Country 4
Country 3

. Multinational Headquarters . Multinational Affiliate . Local Firm Q University

Source: INGINEUS, 2011f

8 Research on the role of institutional framewonkd kbcal-global interaction in the emerging cowgrivas conducted
within WP7 and led by Eduardo Albuquerque and Gusiritto (CEDEPLAR).
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An analysis of selected science and technologycatdis was performed to identify how
interactions between firms and universities difieross the world and to locate the very specific
position of South Africa and Brazil in this regarnd.revealed that, improvements in the size,
diversity and quality of NSIs should impact on frecess of formation of home-based TNCs in the
periphery. In addition, the nature of those homegedalNCs may open space — through an active
insertion in the international division of labourfer a less subordinate role in GINs and a more
positive inclusion in global interactions betwe&mg and universities. The NSIs’ position within
the international division of labour also deternsitiee nature of the country’s TNCs, which, in turn,
shapes one important feature of the country’s wemlent in existing GINs. Therefore, we can
affirm that immature NSIs will have immature (ocamplete) GINs. The limits of the NSIs will be
reflected in the sectors and nature of these GINs.

This is followed by an investigation on the existerof different profiles of companies and their
interactions with local and foreign universities eight countries researched by the INGINEUS
Project: South Africa, Germany, Brazil, China, Demk) Estonia, Norway and Sweden. The
statistical technique of Multiple Correspondencealfsis (MCA) was used to analyze the data
related to interactions with universities showinglear differentiation of countries and sectors. Fo
the agro-processing sector including South Afribare are two well-defined profiles, which cluster
South Africa and Denmark in opposite quadrants.tkerauto sector including Brazil, there is also
a clear delimitation showing Germany (headquartefMC, internal R&D and intense interactions
with universities) in one quadrant, Brazil (hostuoty of TNCs, low R&D and low level of
interactions with universities) in the opposite poard Sweden as having a different profile with
stand alone TNCs. The analysis of the INGINEUS syata stresses therefore the dependence of
innovation networks on the nature of NSls and tlesgnce and spread of home-based TNCs.

China tends to be different in the sense thatriternationalization of the multinational companies'
most important activities, regarding production &&D, stands as a characteristic mostly related
to it, while the economy has not displayed charattes connected to the university-company
interaction. The analysis developed therefore pwmirthe fact that the characteristics connected to
the university-company interaction generates pagtestrongly aligned to the centre-periphery
dichotomy. Even though China is seen as a risimg@&ay in a global context for being strongly
associated with the large multinational corporaipnoduction activities expansion, when it comes
to the interactions between companies and univessiboth local and foreign, characteristics
regarding the GINs are associated with Germanychviiisplay the most advanced innovation
system amongst the ones assessed.

A comparison of the INGINEUS findings collectedrframther surveys reveals interesting insights.
Analysis of data from Brazilian and South Africannbvation Surveys for instance help to
differentiate the innovative activities of domesdied foreign firms, and to understand how capital
ownership matters for the shape and scope of ctters between firms and universities. The
surveys suggest that foreign firms rely strongly ioternal networks as source of technology
compared to domestic firms, which rely on intem@aasi with local universities. However, since
foreign firms are proportionally more innovativeathdomestic firms, they also tend to have links
with local universities. Data from a Brazilian Seyvon interaction between firms and universities
showed that although there are some differencgmiterns of cooperation of national companies
(NCs) and multinational companies (MNCs), the iattéions of these firms and

universities/research institutes are usually gsiit@lar. The main difference found is related te th

reasons for collaboration. In addition, the useth&f Multiple Correspondence Analysis method
suggested that, for the variables analyzed indtudy, it is not possible to distinguish patterfis o
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interaction between universities and firms basedhenorigin of their capital. These results stress
again the importance of the NSI (general envirortinem shape the nature and the intensity of
interactions between domestic and foreign firms bowadl universities. A conjecture is that the
foreign firms adapt themselves to the general ¢mrd of a NSI, which leads to a conclusion that
improvements in a NSI affects both domestic andifpr firms.

Case studies on subsidiaries of agro-processing iNGSouth Africa and auto TNC in Brazil
further show a clear division of labour between R&€partments in the home country and in the
host country, with well-defined hierarchies. Thirharchical relationship is however not static.
Over time, there have been improvements with theverk between TNC headquarters and
subsidiaries and their connection with universit@ace a team in charge of local R&D activities
has been formed, a new process with its own dyremicreated. These dynamic effects are also
present in the relationship with universities, sirthere may be R&D researchers and engineers
with formal connections to local universities, wiaturally establish ties between local universities
and local R&D department. There will be also infatrties, also, since engineers and researchers
from the local subsidiary may attend graduate @sueg the local universities and use problems of
the R&D department as the subject of their diserta. These informal interactions may also
develop over time.

The tentative taxonomy suggested along with theiierk of the project INGINEUS have helped
us to evaluate one central question: whether GiNgmerging countries are a path for improvement
within the international division of labour or thdéjock the development of globally integrated
national innovation systems. Our answer is in \iign a recent evaluation from Ernst (2009): GINs
may be a “mixed blessing”, even a “poisoned chali€en the one hand, the preservation of
hierarchies is a barrier to more advanced techwiyealiotp international interactions. On the other
hand, existing GINs may, under certain conditiotrsgger processes, which can lead to
technological upgrade of peripheral countries. Hmveas Ernst (2009) emphasizes, public policies
matter for the positive development of GINs. In theoretical framework, this is one feature of the
NSIs determining the nature of GINs (INGINEUS, 2f)11

Finally, with respect to institutional environmemttheoretical and empirical investigation of the
role of the interaction between skilled migratiordantellectual property rights (IPRs) protection i
Southern countries revealed that although emigrdtmm the South may directly result in the well-
known concept of brain drain, it also causes anbgain effect, the extent of which depends on the
level of IPRs protection in the sending country. Wfgue this to come from a diaspora channel
through which the knowledge acquired by emigrariso@ad can flow back to the South and
enhance the skills of the remaining workers thereshort, by increasing the size of the innovation
sector and the skill-intensity of emigration, IPR®tection magnifies diaspora gains making it
possible to transform brain drain into brain gdlaghavi and Strozzi, 2011).

3.5 Outlook for industries in the EU and emerging eonomies

From the investigation of industries, it emergeat thverall (i) there are modest GINs, (ii) there ar
sector variations and (iii) sub-sector technologiefne the types of actor engaged internationally.

° Research on the potential implications of offsbdokmowledge based activities on selected indusseators was
conducted within WP9 and led by Heidi W. Aslesen.
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Based on the survey findings it is not possiblaffom that the selected sectors in the North heave
global reach on innovation collaboration. Indeed, evigeswwggests that:

. The ICT and agro-processing sector in the Southe lmmwnore global reach on innovation
collaboration

. The ICT sector in the South has North America asidant partner

. The agro-processing sector in the South has Eufga, Australia and Africa as innovation
partners

. Sectors relate to different knowledge hubs. Sector€&urope relate to ‘regional hubs’
compared to ‘South’.

In general, there are sector differences in barrter international collaboration, and there are
differences between North and South in the sam®rsedth regards to type of barriers that are
perceived. Industrial sectors in the North empleak&rmonising tools, structures and processes a
barrier for international collaboration togetherttwithe barriers seen by managing globally
dispersed projects. The same sectors in the Songhasise barriers linked to changing current
locations of operations and barriers linked to owsring organisational barriers and gaining
management acceptance.

The propensity of GIN seem to grow out of denséonat links (well functioning clusters or RIS)
and/or from comparative advantages arising frorallogsources.

All sectors are regionally and locally embeddedoimal innovation linkages. The knowledge and
capacity building aspect of these geographical I$e\a@e important — there might be certain
linkages/factors that need to be strengtheneddtoseat the regional/national level (INGINEUS,
2011g).

Here below a more detailed description of the teduwy} sector of analysis:

Automotive sector

In the auto industry the number of mergers of syswippliers and component suppliers are
increasing and this may lay the basis for GINs.hitsn the global organization of the industry
suggests challenges for different parts of the strgu The relevance of innovation activity for GIN
creation seems clear—more efficient actors in thkierchain might be expected to be more
involved internationally. Results from the survege ahat the Brazilian population is more
specialized in manufacturing: while the Europeamsi both small and large are generally more
innovative. This may be a factor of the market thveo contextual factors that are not observed. The
literature however does suggest the danger ofdhatig-out’ of the competencies of the domestic
companies. This challenge and the importance ofntaiaing a certain level of ‘absorptive
capacity’ over time, suggest the importance of png RD&I activities in house, as the survey
shows a relationship between R&D activity in hoasel the propensity to engage in international
activities.

The immanent reorganization of the industry isedias a special area of concern in the industry in
Europe. On the one hand, this involves the ongeifigrts to adapt and integrate lower carbon
technologies into cars; on the other, it involvdaing the market to emerging markets. Several
layers of supports (EU, national, and state) tadjérent areas of this wide-ranging sector in
Europe, suggesting that a need for policy coorthnabetween the different levels is important. It
also suggests the importance that the policy meastelp the industry address emerging
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challenges. The country reports and the overatlysfuoint out that there are GIN patterns that
emerge in this sector. However more comparativeysiioto the innovative networks of this sector
is needed before more conclusive policy implicagioan be drawn.

|CT sector

The study of ICT firms in the North (defined heseNorway, Sweden and Estonia) show that they
are small, innovative stand-alone companies heasihbedded in regional or national user-
producer relationships — often with lead usersthen sectors representing important regional or
national clusters. The firms are domestically ownedth high internally oriented innovation
activity. The most knowledge intensive activitigglahe integration and coordination of activities
are rooted in dynamic regions of these small opem@mies.

Certain kinds of transaction intensive servicesehagcome commoditized explaining the general
rise in offshoring of lower end software servicesouthern countries by both small firms and firms
that have not internationalized earlier. Nonetrglgsry few Northern firms offshore innovation or
production, when they do, qualified human capitadl specialized knowledge is the motivation,
supporting research showing a shift from offshoriregng driven by labour costs, to offshoring
being a strategy to search for talent. The globaltch for new talent can be looked upon as signs
that more advanced services are being offshoregieVver, our data do not support that the majority
of firms offshore knowledge intensive activitiesaiM of the ICT firms are small and have limited
resources, information systems and web-based co#itibe technologies can help in coordinating
globally dispersed high-value activities. The chadjes of actually identifying relevant knowledge
on a global scale are important barriers for srdalnestically oriented firms. In order to be
attractive partners in GIN there is a need for @grmeapecialisation and gradual upgrading of the
value chain relationships, process that needs taaoeed out at the regional level. The main
conclusion is that integration into GINs remainsdest among the Northern countries. This is
especially so for indigenous firms, suggesting MalCs can not only be gateways for export and
import relations, but also for more knowledge iisiga linkages leading to potential GIN.

The average ICT company in the South (China andh)nd also a small, stand-alone company
showing low shares of R&D and innovation. Thera iseed to develop more innovation oriented
expertise in the indigenous ICT firms in the Sou#s they are the least nationally and
internationally embedded in innovation networkseTIET sectors have emerged as an export
industry and the nature of ICT activities firsttiated was driven by exogenous factors/demand.
The survey results show that North America is twvaseémportant as Western Europe as an export
market and as destinations for innovation collatimna There are examples of firms and sub
activities of ICT moving into emerging value addimgovation partnerships — mostly through
MNC subsidiaries or MNC HQs. The ICT sector andiises in general shows low capital intensity
and electronic form of delivery meaning that seggioffshoring can grow and relocate faster and as
such enter straight into GIN. Both countries shaweat) advances in sub-fields of the ICT sector,
and clusters have developed in these countriesdllmséunctions. Offshoring knowledge intensive
activities to countries with weak local institutadrsettings and weak intellectual property regimes
comes with a risk, the problem of weak local ingkitnal settings giving weak intellectual property
regimes is difficult to remove in short-term in @éping countries. Active policy directed towards
attracting in and helping firms out, together wilie cluster initiatives and building of regionally
concentrated hubs, together with educational pareyimportant for developing these sectors and
in order to rise prospective GINs.
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Agro-processing sector in Denmark and South Africa

Agro-processing is a sector that span from biopharpreservation techniques, traditional
knowledge, agricultural techniques, production dilribution, sales etc. This suggests potential
for GIN across geographical areas with distinct parative advantages. Based on the reports, we
cannot characterize the agro-processing sectoeasyn embedded in GINs. However, firms have
to be very globally connected and innovative, paltecause of international food and health
regulations, and partly because of the perishgbdit the product. MNCs or small providers
servicing MNCs are the main drivers of GINs in timdustry, suggesting that GINs in this industry
are evolving as part of an expansion from firstakipg, then global production, and slowly, global
innovation. A strong degree of sector embeddediseggistered in Denmark’s sectoral innovation
system. Few companies engage in true GINs. Thaeedth tend to be the large biotech related
companies. Research and innovation policy has glayenuch more active role in the northern
case. In Denmark, policy has explicitly prioritizedtreased innovation and research in this sector
with the overall policy aim to lead innovation imetfield while also increasing the competitiveness
of the sector internationally. One challenge itelatiowever is the limited supply of highly trained
personnel domestically. It is thus trying to attrskall from abroad.

In general Africa is an attractive and fertile smupf agro-food products. The South African agro-
processing sector is tied firstly to a specific-sofitional region (because of climactic requirerant
and secondly, is a relatively inward-looking indystwith the proportion of firms exporting or
engaging in innovation being below the nationalrage. A general consensus in the industry is that
the single most useful policy intervention would tme strengthen the basic education system,
widening the pipeline of skilled candidates. TheutBoAfrican case also focuses on accessing
outside markets for domestic products. A numbechafilenges are identified in the report also in
this regard. It is noted here that some EU starsdeath act as a barrier to South African imports
especially if they do not address certain spetidisi(i.e. the case of traditional plants). A deso
increase integration of the local offices of MNQletected.

3.6 GINs and EU innovation policy implications®

As European firms have become increasingly involve&INs during the past decade, they are
starting to come to terms with the barriers andlehges that innovation collaborations in a global
scale are posing to them. Willing to reap the oppuoties offered by the rapidly growing emerging
markets like China, India or Brazil; and by theatien of new global market niches by ‘new to the
world’ technologies; European firms have been atyicreating global networks of innovation that
can give them advantage in a rapidly changing telcigical and market context. Yet, GINs are not
exempt from problems and challenges. These problenght be different according to the
industrial sector, the features of the host coyrarythe type of knowledge involved in the network.
Whereas the barriers and challenges can be maniNGNEUS survey identified the barriers that
are most commonly mentioned in the theoreticatditere, and asked a sample of European firms
engaged in GINs their views on them. The resulkslated in the figure below are very explicit.

°The policy-related institutional aspects that aftbe features and development of GINs betweenguand
latecomer economies were addressed by WP10, I&disgna Borras (CBS).
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Figure 5: Barriers and challenges that European firms emeowhen collaborating with other
firms or organizations abroad.

Qvercoming organisational barriers and
gaining management acceptance

Finding relevant new knowledge

Harmonising tools, structures and
processes

Managing globally dispersed projects and
cultural differences

Changing the current location of
operations and the associated cost thereof

17 18 1,9 2 21 2,2

Legend: 1=small barrier - 4= extreme barrier.
N=495. All respondents are European companies.
Source: Borras and Haakonsson 2011, based on INGINEUSgurv

The European firms were asked to indicate the éxtewhich the following factors represented a
challenge or barrier for them when developing a gead or a new service in collaboration with
firms, universities or other organisations locaéduoad. It is worth noting that, among the firms
which answered this particular question in the syranly 18% of them explicitly mentions that
they are not facing any barriers or challenges wérggaging in innovation-related collaborations
with foreign firms. However, among the respondemit® see some sort of barriers, these barriers
are on average of low-medium level. Figure 6 indisaHaving said that, however, these results
have to be taken with considerable caution bectneseesponse ratio of this question in our survey
was not high.

It is worth reminding that GINs are embedded inittstitutional frameworks in which they operate.
These institutional frameworks are important beeahey influence where MNCs decide to invest
their R&D activities, and influence which entry neodhey might use to do that. Furthermore,
institutional frameworks influence the local absomp capacities and the capability of the host
economy to learn from foreign technology and to it$er upgrading their economies. And finally,
institutional frameworks are very important in terof the interaction between foreign knowledge
and domestic capabilities over time. Institutioftameworks are those sets of rules and of specific
innovation-related capabilities in a territory thetape the way in which (and where) innovative
firms establish and unfold their innovation colladt@ns. For that reason, institutional frameworks
can be largely associated to the set of policytedldactors where firms’ innovative activities are
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embedded. When asked about their own experiencesgdthe past three years regarding the
policy-related factors in the internationalizatiohtheir innovation activities, our sample of firms
seemed to be generally positive. In Figure 6, nbshe factors score above the 2,5 threshold in a
scale from 1 to 4. This means that firms have ainmedevel positive view on the policy-related
factors in relation to their internationalizatiohionovation. In particular, the three factors thare
most positive for firms’ internationalization ofnavation activities are by this order, firstly, the
availability of relevant labour force training arsttills; second, the international exposure and
contacts of universities, public research and athtnative structure; and third, the availability of
public incentives and economic support. In facesth survey findings seem to support the
hypothesis that GINs might have a mutual ‘mobilmateffect’ of local and national networks in
terms of knowledge sources and national networksn dmternationalization (Borras and
Haakonsson 2011).

Figure 6: Policy-related factors in the internationalizatiof innovation activities
during the past 3 years

The availability of risk capitalfor innovation
activities with an international dimension

The regulations, practice and jurisprudence
aroundintellectual property rights

The rules and practice regarding foreign direct
investmentand trade policy

Practical supportfrom centres for the
internationalisation ofinnovationand
technologytransfer

The corporate governance environment (rules
concerning firm ownership, shareholder’s
rights, etc.)

Therules and practice regarding migration
policy regulations for employing foreign
scientists/technicians/experts

Publicincentives and economic support

The intemational exposure and contacts of
universities, public research and administrative
structures

Relevantlabourforce training and skills

ML

N
~
N
~
=~
N
(o)}
N
o
w

Legend Average responses of the following scale:
1= highly negative factor
4= highly positive factor
N=495. All respondents are European companies
Source: Borras and Haakonsson 2011, based on INGINEUS&gurv
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The INGINEUS survey put another question aboutgyeldelated factors. European firms were
asked about their views on the future. More comtyethe question in the survey reads:
“Considering your future innovation activities, at& assess the need for improving the following
factors”. The findings are shown in Figure 7 below.

Figure 7: Firms’ needs for policy-related factors in redatto their future innovation activities.

Higher skills in the labour force

More public incentives and economic
support

Greater availability of risk capital for
innovation activities with an
international dimension

Practical support from centres for the
internationalisation of innovation and
technology transfer

Better and clearer rules regarding
foreign direct investment and trade

More stringent regulations, practice
and jurisprudence around intellectual
property rights

More open and flexible migration
policy regulations for employing
foreign scientiststtechnicians/experts

Better access to international _
research network

2 2,2 2.4 2,6 2,8 3

Legend Average responses of the following scale:
1= highly negative
4= highly positive
N=495. All respondents are European companies
Source:Borras and Haakonsson 2011, based on INGINEUS gurve

Figure 7 provides very relevant results. First Ibf jast like in the previous figure, most of the
factors score above the 2,5 threshold. This mehat firms have a medium level of positive
expectations for policy needs in the future. ltvisrth pointing at the fact that the factors tha ar
most positive or negative in the past and futueedaiferent. From the point of view of their needs
for the future, it seems that European firms wdikd to have more open and flexible migration
regulations for employing foreign scientists anchtacians, as well as more stringent regulations,
practice and jurisprudence around intellectual priyprights. Other policy-related factors that fam
consider that need improvement for the future better access to international research networks,
and better and clearer rules for foreign direcestment and trade.
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4. Potential impact, main dissemination activitieand exploitation of
results

4.1 Potential impact of the INGINEUS project

The evidence from our survey suggests that it wbeldvrong to regard GINs as the domain
primarily of the most advanced MNCs of the devetbp@rld. In fact, the emergence of GINs
critically suggests that there the capabilitieadirm and the capabilities of its host location
are being disconnected to a greater extent thanbevere.

As firms are increasingly able to “cherry pick” thacations from where they source their
needed capabilities, they are likely to locate dnlghe most attractive locations for a given
activity. This is likely to spur virtuous (for muigent) and vicious (for weak) cycles for
locations. For policymakers, it is critically impant that they ensure that locations are
attractive nodes in firms’ global networks.

Another important finding from this research is ttl@nother innovative type of firm is
emerging alongside the multinational corporatioho3e firms are relatively small, but by
relying heavily on relationships with partners fr@aoross the world, they are able to create
substantial innovations. Tracking these firms isdhdirstly because existing data sets are
biased towards larger firms, and secondly becakeeetis not yet a clear way of easily
differentiating between these globally connectedaln innovative firms, and their non-
innovative counterparts. But these firms seem tanf@ortant engines of economic growth,
and need to be better understood.

WP3 was mainly designed to feed into other workkpges as background information that
would be used to develop policy proposals that erage the development of GINs. While
the focus of the report is on outcomes and notpalonclusions, it lends support to the idea
that the national innovation system is a networknabvators and that while innovation is a
highly localized phenomenon, the creation and diffn of ideas and knowledge often
involved global networks. National policies can none global networking among the actors
and institutions in the national innovation systbgnenhancing the innovative capacity of
firms, particularly their ability to identify ancbaorb technologie$-

The results of WP4 have important implicationsEat regional innovation policy, as regards
to the objectives of retaining knowledge, attragtinew knowledge and tapping into
international pools of knowledge.

Regarding the retention of knowledge, it is cleant our analysis that firms located in strong
regions tend to maintain their innovation actigtia those strong regions instead of locating
R&D abroad. The scarcity of qualified human researcan be a motivation factor for re-
locating R&D activities abroad, but more often thraot the main motivation is the access to

1 An edited version of the report has the poteritigdact by appearing as a book. The report provides
comparative analysis of the countries that areudised in more detail in the individual country deap. The
book as a whole tells a story about how the indialdnnovation systems are tied together througk\artving
global network of innovators. Plans are to publshedited version of deliverable D3.2 as a boolheadited
by Mark Knell. NIFU-STEHSs currently in negotiation with Edward Elgar puhiing.
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larger markets. This means that with few exceptitins kind of R&D that is developed in
emerging economies is more development that rdse@nre research continues in Europe, at
least in strong regions.

As for the attraction of new knowledge, emergindtmationals are driven by a necessity to
access knowledge resources and knowledge infrasteuthat they do not have in their home
country. They will target strong dynamic regionsBuarope, which are also where the most
innovative firms are.

Finally, as for tapping into international pools &howledge, it is firms located in
intermediate regions or marginal regions the¢dto tap into the new pools of knowledge, as
their institutional environment is not so strongis those firms that need most support to
access GINs in the form of international copyrighteements or standards.

The research undertaken for WP5 has important aafdins for the EU MNCs and for
organisations involved in the creation, use anfugibn of innovation. It has become evident
that new and complimentary knowledge is increagingéing sourced from emerging
markets, residing within various informal and foinmestitutions in the host NIS. In order to
undertake R&D on emerging markets products andntdolyy, the institutional strengths at
home locations and the existing research facilitiethe Europe and the US are increasingly
found to be unsuitable and out of touch with thecsic knowledge requirements and the
essential market feedback. In the R&D facilitiesemerging markets, such research can be
undertaken in close interaction with the market eawl facilitate frequent exchanges with the
key stake holders involved in the development eftdthnology and innovative solutions.

In recent years the MNCs have focussed on deveajofmw cost products in emerging
markets as a competitive strategy rather than congpevith the expensive and ill adapted
European products. The attractiveness of vast atepped market potential combined with
the presence of essential elements in the hosvatiom system conductive for undertaking
R&D have encouraged MNCs to do applied R&D to firedv technology applications and to
create new market opportunities. The presencergé lmternational suppliers and customers,
premier research institutes with world-wide rectigni presence of low cost service
providers, system integrators, contract researgfarosations, as well as the presence of
specialised technology and service providers in région have been the main factors.
Moreover, the government in these countries haantgcprioritised key emerging technology
areas as a means to increase the competitivenassiafal industries.

This provides the EU MNCs, an opportunity to cdnite not just in technology development
by benefiting from the public funding and suppdsyt also in establishing appropriate
industry regulations and technology standards amdstrengthening the institutional
framework for undertaking innovative activitiesgeneral. The latter is imperative for MNCs
pursuing an emerging market innovation strategy aeeans to have the competitive edge and
to succeed in a toughening global competition.

Emerging economies offer opportunities for firmsdeveloped countries to expand through
the emergence and evolution of GINs. Firms extandiio emerging markets can benefit

from new knowledge networks, and the ability toesscdifferent customer demands and
inputs from emerging market suppliers and compstitdost of the benefits accrue from

being able to tap into large and growing emergingrkets. Rapid urbanisation and the
massification of education in emerging markets dias increased access to low cost labour,
including pockets of highly qualified knowledge Wers at the intermediate and high skills
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levels. There are however limits in the BICS cowstrto accumulate knowledge and
capabilities. Tacit knowledge transfer is a slowd afifficult process and highlights the
importance of maintaining many core innovative \atiés in developed countries. WP6
demonstrates the importance of both maintainingvative activities in developed countries,
and expanding innovative activities to the BICSrtaes.

The development of global innovation networks, pinesent phase of internationalization of
R&D, the processes of NSI formation and improvenreay provide India, South Africa and
Brazil with new avenues to escape subordinate rolgkbal innovation networks. Recall the
four types of university-firm interactions: (1) L@C firms interacting with local and/or
foreign universities; (2) TNCs interacting only itheir LOCAL home based universities;
(3) TNCs interacting both with LOCAL home basedwansities and FOREIGN universities
in a host country/ies; (4) INTERNATIONAL consortigetween firms and networks of
universities. India, South Africa and Brazil mayeusther types of insertion in global
interactions between firms and universities, beytypé 4. Type 2 can be a starting point to
the creation of TNCs, type 3 may be a wise wayke tadvantage of broadly built networks.
And, type 4 is a rich way to take advantage of thlatively more developed scientific
international role of countries like India, Soutliriéga and Brazil (and this is a feature that
they share with Mexico and other immature NSlIs #natin the intermediate group of Ribeiro
et al, 2006). Finally, the creation of “non-hietsical networks” could be an experiment in
the way to a formation of a truly global innovatisystem.

Empirical and theoretical investigation on the rofenstitutional environment in the South
has revealed a significant interaction betweenleskimigration and intellectual property
rights (IPRs) protection in Southern countries. ildsgora channel makes it possible for
knowledge acquired by emigrants abroad to flow kacthe South and enhance the skills of
the remaining workers there. By increasing the sizéhe innovation sector and the skill-
intensity of emigration, IPRs protection magnifidmspora gains making it possible to
transform brain drain into brain gain (Naghavi &tbzzi, 2011). Following this study and its
findings, WIPO is planning to launch a researchndgeon the relationship between
intellectual property and “South-North” mobility tdlent (in both directions) and on the use
of political instruments like IPRs to reverse thaib drain phenomenon into a win-win game.

The results from WP8 suggest that the widespread tteat R&D offshoring may have
detrimental effects on EU growth and competitivenae largely unfounded. Our evidence
does not provide any conclusive evidence that oagryput innovative activities abroad
reduces R&D at home, or that depletes a firm mar&kte or a region productivity growth. If
any, the studies carried out for this WP draw aup& where offshored R&D if often
complementary to R&D activity at home, and thistimn allows the EU regions where
offshoring MNCs are based to achieve higher pradigtgrowth. In WP10 we discuss the
implication for policy of these and results fromstiproject. Let us just stress here that our
evidence suggest that measures aimed at providsigcdntive to offshoring firms may
actually end up reducing EU long-term competitiveneby limiting the opportunities of
technological upgrading and productivity growth iaglked through the integration in
international innovation networks.

Based on results focusing on barriers to internatie@ollaboration, we can expect a slower
GIN evolution in sectors dominated by complex emgimg knowledge and advanced
production equipment.
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Knowledge and capacity building aspects of theseyghical levels are important — there
might be certain linkages/factors that need tottengthened at regional/national level. There
is a need to address what kinds of initiativesaltitdink global collaborative efforts.

The results from WP9 suggest that working for tlevedopment of Global standards is
important in all sectors. Specifically, (i) the alerence in standards works as a barrier; (ii)
their development could provide a level playinddialso for new products; (iii) Global
standards work as motivations for innovation and barrier for market access.

The studies carried out for WP 9 revealed thatetlaee examples of indigenous firms that use
MNC affiliates to enter foreign locations with preds linking up small stand alone
companies with MNCs.

WP10 is the policy-related work package of INGINEpISject. The policy briefs have been
published and posted in the web site, and therpirdiry findings during this process'{half

of the project) have been presented in severalemas@dcontexts (see below). Whereas it is
still too early to see the long term impact, we\agy satisfied to see the following immediate
impact:

. The notion of “global innovation networks” has beexplicitly mentioned in the 80
pages governmental program of the new governmeBteimmark, who took power in
early October. The government aims at positionirgnibh firms in strong global
innovation networks and will develop a series @éinationalization policy initiatives to
achieve this political goal.

. The importance and policy impact of global innowatnetworks have been reflected in
the discussions regarding the future direction esearch and research policy in
Denmark (Conference on the future of research andviation held in November 2011,
Copenhagen).

. The Copenhagen business school disseminated itgestigns for economic growth,
where a lot of emphasis is placed on the importafiggobal innovation networks.

Whereas these are the immediate impact of the Wiatig the second and final period of
this reporting and the life-span of INGINEUS, wepegt that the medium-term will bring
more impact. We are convinced the notion globabuation networks is just starting to be
understood by policy-makers and the representatizégse industry.

4.2 Main dissemination activities and exploitatiorof results

During its lifetime INGINEUS set out different desmination activities aimed at promoting
its research and at reaching the widest and mogtdvaudience possible.

The first dissemination tool created by the projsctheflyer. The flyer summarises in a
captivating jargon the objectives, methodology ardected outputs of the project. It reports
a selection of quotations on innovation and gldaaion that help set the framework of the
research issues, and provides a graphical exptemafi INGINEUS building blocks. The
flyer can be downloaded free of charge from the déyage of the project web site
(www.ingineus.e

Second, INGINEUS has produced a seriesPoficy Briefs aimed at leadership of the
Copenhagen Business School (CBS) and are listeddedow:
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* Policy Brief nol on “Global Innovation Networks: \&fte is Europe?”, September
2009 (month 9)

» Policy Brief no.2 on “European firms’ reasons faking part in Global Innovation
Networks”, June 2010 (month 18)

* Policy Brief no.3 on “Challenges and barriers ofrdpean firms in GINS”, March
2011 (month 27)

* Policy Brief no.4 on “Global Innovation Networksvidence & policy challenges”,
December 2011 (month 36)

The INGINEUS Policy Briefs are published on the vegk of the European Commission FP7
Socio-economic Sciences and the Humanities (SShh://et.europa.eu/research/social-
sciences/ index_en.htjnlThey are also available free of charge on th@INEUS web site,

in the section dedicated to “policy foresight”.

In terms of dissemination, during the first part tbe project life time INGINEUS has
established contacts with projects dealing withilsintopics and has created synergies with
other initiatives, including th€oalition Theory Network and theEurolndia newsletters,
the PLATON+ fact sheets and th&COOP initiatives. It has also contributed to the
discussions taking place in tizanish governmentconcerning future policy directions for
economic growth, exploring possible collaboraticgtween the project and Danish think-
tanks and research institutes.

In the second half of the project life time, INGINE has participated widely i&eminars,
Workshops and Conferencesheld within and outside Europe. These events leean an
opportunity to create synergies for future collatimns and for reinforcing existing links with
other projects and initiatives worldwide.

A successful connection has been established WidBELICS, the global network for the
economics of learning, innovation, and competengiding systems (www.globelics.org
that applies the concept of ‘learning, innovatiangd competence building system' (Lics) as
its analytical framework. In particular:

. INGINEUS presented its research in ffta GLOBELICS International Conference
on “Inclusive growth, innovation and technologichbnge: education, social capital and
sustainable development”, held on 6-8 October 20@akar, Senegal

. INGINEUS organised a panel session on “Global Iation Networks” at theBth
GLOBELICS International Conference on “Making Innovation work for society:
linking, leveraging and learning” held on 1-3 Nouwn 2010 in Kuala Lumpur,
Malaysia

. INGINEUS organised three parallel sessions and rai-pkenary session in théth
GLOBELICS International Conference on “Creativity, Innovation and Economic
Development” held on 15-17 November 2011 in Buenos Aires, Aligan

— INGINEUS parallel session 1 on “Universities as \kfemlge producers for
economic development”

— INGINEUS parallel session 2 on “What do we know whiouilding sustainable
national, regional and sectoral innovation systentsbry and evidence”

— INGINEUS parallel session 3 on “Privatization obkviedge, Intellectual Property
Right (IPR) and development”
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- INGINEUS semi-plenary session on “Global Innovatidletworks in the
memory of Jo Lorentzen”

INGINEUS has also interacted with the FP7-SSH-20QfojectGlobinn on “The changing
nature of internationalization of innovation in Bpe: impact on firms and the implications
for innovation policy in the EU” _(http://globinndeman-centre.ac.uk The two projects
established a synergetic approach that has hightributed to the development of the
research undertaken by INGINEUS, particularly aaceons its WP5 on “Understanding
strategies of R&D offshoring by Northern and Southfrms”. This was possible thanks to
the fact that the University of Sussex (UoS) isaarner in INGINEUS and the coordinator of
the Globlnn project.

INGINEUS has also presented its research toBbeopean Union, interacting with EU
policy-makers and stakeholders. The results of NEJS were presented at tweC
meetings

. the EC meeting on “The results of EU research ptsja the field of Socio-economic
Sciences, FP6 and FP7”, held in Brussels (Belgm@8 January 2010 (month 13)

. the EC meting on “Europe 2020 - Innovation insiginten European research in socio-
economic sciences” held in Brussels (Belgium) dlude 2010 (month 18).

Further, the INGINEUSinal Conference on “Globalisation of Innovation” was held at the
European Commission Brussels, Belgium, on 9 Decer@bél. It aimed specifically at
presenting the project results to a selected andieh stakeholders and policy makers in the
field. The announcement of the Final Conference weiesilated widely and posted on the
INGINEUS web site as well as on the web site ofElneopean Commission.

INGINEUS has also communicated its activities tigiopress releaseg“Europa mangler
team spirit” in Berlingske Magasin, CBS, March 2ppaiblications in magazinesandvideo
presentations (“Global Innovation Networks”, video produced aedited by Susana Borras
and Henrike Strube, CBS, February 2011).

At the time of writing INGINEUS is working on theublication of a special issue for the
journal “Research Policy”, which collates several papers produced by thel\NEBJS team:
The provisional (and still under review) contentlod special issue is as follows:

. Editorial, Susana Borras, Copenhagen Business §¢0&5, Denmark) and Helena
Barnard, University of Pretoria (UP, South Africa)

. Global Innovation Networks: their nature, drivingcfors and effects on innovation
systems, Susana Borras, Copenhagen Business S¢@G88, Denmark) and Jo
Lorentzen, Human Sciences Research Council (HSB@hS\frica)

. Global Innovation Networks: towards a taxonomy, é#@ Barnard, University of
Pretoria (UP, South Africa) and Cristina Chaminadejversity of Lund (ULUND,
Sweden)

. Structural determinants of Global Innovation Netkgyr Heidi W. Alesen, Bernd
Ebergsberger and Sverre Herstad, Norsk InstitutStadier av Innovasjon, Forskning
og Utdanning (NIFU STEP, Norway)
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Institutional voids as a trigger for the emergermafeborn global production and
innovation networks, Helena Barnard, UniversityPoétoria (UP, South Africa), Tarmo
Kalvet and Marek Tiits, Institute of Baltic Studi@BS, Estonia)

Do regions make a difference? Exploring the rdledifferent regional innovation
systems in global innovation networks in the ICTOustry, Cristina Chaminade and
Monica Plechero, University of Lund (ULUND, Sweden)

R&D Offshoring and the productivity growth of Euegn regions, Davide Castellani
and Fabio Pieri, Centro Studi Luca d’Agliano (Lditaly) and University of Perugia,
Italy

The impact of Global Innovation Networks on natilosygstems: the case of the Danish
food industry, Susana Borras & Stine Haakonssopge@lagen Business School (CBS,
Denmark)

Global Innovation Networks and university-firm iraetions: an exploratory survey
analysis, Eduardo Albuquerque and Gustavo Brittmdacéo de Desenvolvimento da
Pesquisa (FUNDEP, Brazil) and Glenda Kruss, Humaienses Research Council
(HSRC, South Africa)

The complete dissemination list is provided sepdyat
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4.3 The address of the project public website as Was relevant contact
details

Project web site:www.ingineus.eu Project logo: c,lNgO
< 3
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F §_=_E s

Contact details

Fundacdo de Desenvolvimento da Pesquisa (FUNCHrRYil
Team leaders: Eduardo Albuquerque (e-mail: albu@wedeplar.ufmg.br) and Gustavo Britto (e-
mail: gustavo@cedeplar.ufmg.br)

Graduate University of the Chinese Academy of SmgiGUCAS) Popular Republic of China
Team leader: Liu Xielin (e-mail: liuxielin@gucas.er)

Copenhagen Business School (CBS), Denmark
Team leader: Susana Borras (e-mail: sb.chp@cbs.dk)

Institute for Baltic Studies (IBS), Estonia
Team leader: Marek Tiits (e-mail: marek@ibs.ee)

German Development Institute (DIE), Germany
Team leader: Andreas Stamm (e-mail: Andreas.Stami&@dD|.de)

Centre for Development Studies (CDS), India
Team leader: K. J. Joseph (e-mail: kjjoseph@cds)ac.

International Institute of Information TechnolodyT-B), India.
Team leader: Balaji Parthasarathy (e-mail: pbalgifii@ac.in)

Centro Studi Luca d'Agliano (LdA), Italy
Team leader: Davide Castellani (e-mail: davideatksti@unipg.it)

Norsk Institutt for Studier av Innovasjon, Forskaing Utdanning (NIFU STEP), Norway
Team leaders: Mark Knell (e-mail: mark.knell@niysino) and Heidi Wiig Aslesen (e-mail:
Heidi.W.Aslesen@bi.no)

Human Sciences Research Council (HSRC), Southa\fric
Team leader: Glenda Kruss (e-mail: GKruss@hsr@aac.z

University of Pretoria (UP), South Africa
Team leader: Helena Barnard (e-mail: barnardh@upbza)

University of Lund (ULUND), Sweden
Team leader: Cristina Chaminade (e-mail: cristin@ncinade @circle.lu.se)

University of Sussex (UoS), UK

Team leaders: Nick Von Tunzelmann (e-mail: G.N.Mamzelmann@sussex.ac.uk) and Vandana
Ujjual (e-mail: V.Ujjual@sussex.ac.uk)
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Project flyer

Who? Our team

An international team of efoncmists, ‘economic
gesgraphers, political  scientists.. education
zpeczlists, management experts and sociologists
from 14 universities and ressarch institutions

across the world,
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INGINEUS maps the new geography of
knowledge-intensive activities. Recognising
knowledge as the key element for improving
productivity and competitiveness, advancing social
and economic devalopment, considering innovation
az the central component for any country or
business to succesd, acting as central peint
through which government actions and businass
efforts can converge, INGINEUS conceptualises

Global Innovation Networks (GINs).

» How ars smerging economizs upgrading their
innovation capabilitias?

» How does knowledge creation in develsping
world regions affect the EU?

»  What role do advanced deweloping countries
play in GINs?

»  What determines the speed and depth at which
GINs are tansforming  different  industrizl
sechors?

® How can the EU position itzelf to maximize
benefits from and create synergies with these
nev international flows of knowladge?

Why INGINEU Our added-value
INGINEUS iz a 36-month study sponsored by the
European Commission FP7. The project draws
its strength from a research that conceptually and
empirically integrates WNorthern and  Southem
perspectivez on the determinants of global
innovation networks.

A global geographical coverage: 11 countries in
4 continents.

A broad spectrum of micro analysis: agro-
processing; avtomotive and ICT; low, madium and
high-tech industries; supplier-driven, production-
intensive and  science-driven  processes  of
transformation and upgrading.

A double focus: on the science infrastructure, and
on institutions and organisations that support
competance building in [abour markets, education,
and working life,
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SEVENTH FRAMEWORK
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“Structures; problems and . opportunities relating to
inrigvation arenet necessanly the same i all the world's
major  econamic aress. [] The avolution of the
Innovatien cabicept demonsirates that Innovabion policies
must exctend thelr focus,”

Eurcpean Commission, 2003,

Impact of Networks,
Globalisation, and their
INteraction with EU

Strategies 5
“In just one decade, China and India tagetier have come
to hasE 18% of the world R&D sites {from only 8% in

-2009-2011 1987).

UMCTAD, Wartid Investment Report 2005,
i ﬁ.(/
S

"The past threa years have feen & maned increase In the
offshoving of B&D units. Indla is the second-most popular
overseas location for research and development. ”

The Economist Intelligent Unit; 2007,

"South Affica’s prospects for fmproved compebitiveness
and economis growdh rely, to a great degree, on scence
and (em.'.\c.!ogy. The gOVEn’.‘TlmP".‘C'S broad developmental
mardate can uitimately be achileved only i South ca
takes further steps on e road fo becoming &
kmowledge-hased econamy.”

Department of Science and Technology: Innovation
towards a Knowledge Economy. Ten Year Plan for
South Africa {2008-2018).

PROJECT CO-ORDINATOR
Fondazione Eni Enrico Mattei
Alireza Naghavi
alireza.naghavi@feen.it

iz more prepared than any country In Bhe warld fo
h the new global economic landscape; and has
heen preparing b become 2 solid econcay.

Lulz Inacle “Lula” da Silva, 2009,

until not so long age, the, of econemic
activities was largely confined, to preduction of

e ﬁ = WEB SITE

L3

£ = e, goods and services, M, design, and Innovation
,’_"_F"'E. ;&:\% were mostly redken Th the home counltries of
it = the first yworld's jtinationals. This is no longer
“Mmaflasnces by e case.
L e in“Eifierging countries increasingly pursue
T kndby -intensive activitles, thus profoundly
e A g o, alterig  the geBgraphy of ldeas and their
- com| a - in_ the world. This has
Europian Cormmissian FE7 Implications maﬂ'&a!@ etition, grewth,
Specific Progremma Cooperation a,.,,‘,’ development, = i g !
Sl S L at::l Hpe Huinanities Understanding the complexity and dynamics of this
e Le process Is a prerequisite to managing it well. This
S INGINEUS is what INGINEUS |5 about, _ %

Looking at
the changing strategies of MNCs and
condgitions favoursble
te offshoring R&D and other knowledge-
intensive parts of their production process.

Focusing on
the evelving local capabliities in selected
emerging economies i
that &low them to claim increasingly comples  §
parts of globz! value chains 2t much higher levels
f technological sophistication than Aitherts.

To anzlyse
the consequences of the formation of GINS in
the global economy
diﬂ‘erer"cia:ir‘ﬁ amang their static and dynamic efects
on growth, employment, and competitiveness
n e EUL

e L 140

To derive policy recommendations
that allow ELU; it member states, and latecomer countries

‘to benefit from the positive potential and opportunity of this
process while mitigating Its adverse consequences.

How? Meathodology

A combination of different methods: databaze > Identify threats and cppertunities from rapid
analysis, survey, cases. growth of catch-up economies;

Al industrial sectors at macroeconomic level and » Elaborate policy options to attract knowledge
agro-processing, ICT and automotive at meso and and to stimulate coreation of GINs with
micro lewsl. latecomer economias;

A systematic comparizon across industries and » Improve institutional framewaorks in both the
countries, EU and emearging economias;

A focus on all innovative activities, not only »  Allow EU firms tap into external knowledge
research and development upstream, but also sources,

commercialization and distribution downstream.
| When? nal Report |
The INGINEUS Final Report will be presented

at the international Conference in Brussels in
Dacember 2011,

What? relevance
INGIMEUS reveals areas unexplored for
developing the internationzl dimension of the
Lisbon strategy, It aims toi
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