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4.1 Introduction

Research and Development (R&D), together with othere business activities, is usually
centralized at the firms’ headquarters in the homenty (Patel and Pavitt, 1991; Narula, 2002;
Belderbos, Leten, and Suzuki, 2010), but in thedasades research has documented an increase in
the internationalization of R&D and inventive adiyv (Guellec and van Pottelsberghe de la
Potterie, 2001; Picci, 2010), which was at first mhaimotivated by the need to better exploit
existing home-based advantages (i.e. by adaptirstjrex products to foreign markets needs), while
more recently the need to source complementarytsastdents and competences abroad also
became an important motive (Cantwell, 1995; Kuenenet999; Patel and Vega, 1999; von
Zedtwitz and Gassmann, 2002; Le Bas and Sierra2;28@rula and Zanfei, 2005; Manning,
Massini, and Lewin, 2008; Dunning and Lundan, 208@pos and Ambos, 2011). Thisfehoring

of R&D activities1l is part of the broader emergpitenomenon of Global Innovation Networks
(GINs), where domestic and foreign R&D labs (aslwelproduction and marketing departments)
of multinational and non-multinational firms interagithin and across firms boundaries for the
global generation and fdusion of innovation (Ernst, 2002, 2011; Barnard &ihminade, 2011).
The trend towards locating R&D activities abroadénaaised concerns that the knowledge base of
advanced countries may be ‘hollowed out’, worsenim@gr relative international competitiveness?2 .
At the same time, economic research have highlkiptite potential benefits offshoring R&D in
terms of reverse technology transfer and increasedpetitiveness at home. In this work, we
address this issue by assessing — for the firsttithe extent to which the productivity of European
regions is associated with théfshoring of R&D activities by domestic multinationaterprises
(MNES) based in 265 NUTS 2 regions in the EU3 . fdoeis on regional productivity allows us to
capture not only the directfect of R&D dfshoring on firms’ competitiveness, but also thed
through the growth in size offfshoring firms (i.e. through market shares reallocatiand the
indirect dfect via increase/decrease in local firms’ produstiand propensity to enter/exit the
market (‘spillover’ éfect)4 . The #ect of R&D dfshoring on regional productivity is particularly
relevant in the European Union (EU) where outwabdsFaccount for almost 4% of the EU GDP,
but with very diferentiated patterns across countries5 and whelenadgcompetitiveness and
social and economic cohesion have been crucialecnador policy makers6.

! [R&D] Offshoring is defined as the location or tréersof [R&D] activities abroad. It can be done imtelly by
moving services from a parent company to its foreiffiliates (sometimes referred to as ‘captive’ or ‘muke’
offshoring), or to third (unrelated) parties (reézt to as international or offshore outsourcing)@IMD (2006). Due
to data limitations, the analysis carried out iis thork will refer to ‘captive’ R&D offshoring only

2See, for example, Lieberman (2004) for the US, Kinkegaard (2005) or Pro Inno Europe (2007) fordpe.

*NUTS is an acronym for Nomenclature of Units forriterial Statistics which indicates a hierarchickdssification of
administrative areas used by the European statisiffice (Eurostat). NUTS levels (1-3) indicate differelegrees of
aggregation.

4 Unfortunately, due to the lack of disaggregatechda¢ cannot evaluate the relative contributionhafse different
channels.

° For example outward FDIs, as a share of GDP, gm fralues close to zero in most New Member Stateardund
1% in countries such as Italy and Greece and nmare $% in the UK, France and Spain.

¢ As a matter of fact, 35% of the EU budget for trexigd 2007-2013 has been allocated to promote Isacid
economic cohesion among the regions of its mentates
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In order to investigate whetheffshoring of R&D &fects regional productivity, we gather data on
international investment projects, from which we able to build unique measures of outward (and
inward, which will be used as controls) foreignedir investment (FDI) in R&D, as well as in
manufacturing and other business activities, ar¢lgeonal level (NUTS 2), for the countries of the
European Union (EU-27). We then estimate regressabmproductivity growth as a function of the
lagged number of international R&D projects, colitng for a measure of inward FDIs, as well as
other regional characteristics and country fixéfdats. We find thatféshoring regions have higher
productivity growth and a positive correlation eges between the number of R&D projects
abroad and the home region productivity. Inwardestinents are also positively associated with
regional productivity growth, but only above a egrtthreshold.

The rest of the paper is organized as follows: i8e@ presents the related literature; Section 3
provides details on the characteristics of the dathfocuses on how the main variables of interest
have been measured and constructed, while Sectillusttates the econometric specification and

results. Section 5 concludes the paper.

4.2 Related literature

4.2.1 Theory

Aggregate productivity dynamics can be explainedchgnges in productivity at the level of the
firm (the within-component of productivity growth)né by reallocation of resources across
incumbents and through entry and exit (the betwmmmponent) (Bartelsman and Doms, 2000).
The literature on theffects of R&D dfshoring has focussed on the within-component, asl h
provided already a certain amount of empirical emwk at the firm-level (see section 2.2). R&D
offshoring increases firms’ productivity by augmentingjr stock of knowledge. The growing need
for enhanced innovation capability is leading firmsexpand technology sourcing and interaction
with different and geographically dispersed actors (Namth Zanfei, 2005). On the one hand,
R&D labs abroad are needed to be able to quickty eéifectively adapt products to the need and
specificities of local markets. Eventually, innowati developed for the local markets can be
decontextualized and become part of the knowledge lof the multinational firms and exploited
elsewhere Zanfei (2000). On the other hand, R&3lwring is needed to gain access to crucial
inputs such as knowledge and technology complemetathose developed at home, as well as
and highly qualified and/or lower cost R&D personfiglanning, Massini, and Lewin, 2008;
Cantwell, 1995; Chung and Yeaple, 2008; Puga aeélefr 2010). However, R&Dftshoring does

not necessarily imply that knowledge and produttiat home increase. Firstifshored labs need
to be able to actually extract knowledge from fgreilocations, and this may need time and
investments in order to establish relations wittoecin the host innovation system (Narula and
Michel, 2009). Second, the firm must be able to rganaverse knowledge transfers (from the
offshored labs back to the headquarters and the fetsteocompany), which may require the
adoption of sophisticated mechanisms for the digs@ion and integration of both explicit and
tacit knowledge (Gupta and Govindarajan, 2000).

One less explored channel through which Ré&fBsleoring can fdect aggregate productivity in the
home region is through the reallocation of markedres. As a matter of fact, theoretical and

empirical work tend to agree thaftshoring allows to sell more, thanks to the fact titéshoring

Page 76 of 300



OWINE,

S

% D10.1: Comprehensive research papers on “Global lrovation Networks:
‘ challenges and opportunities for policy”

firms can charge lower prices or adapt productotallneeds (Grossman and Rossi-Hansberg,
2008; Barba Navaretti, Castellani, and Disdier, ®0XProvided that féshoring firms are the
relatively more productive ones (Helpman, Melitadareaple, 2004), regional productivity would
increase even in the extreme case where no firneases its own productivity, simply because
offshoring firms increase their market share.

R&D offshoring may also have indiredtects on the productivity, size and entry/exit dfestfirms

in the home region. This mechanism is similar ® $pillover éects which has been analysed at
length with reference to inward FDI and foreign-@anfirms (Castellani and Zanfei, 2006). By
opening R&D labs abroad, multinational firms maysel@own activities in the home country, thus
disrupting linkages with local firms and institutgmhis shrinks the activities of local firms, which
may ultimately be forced to exit. Alternatively,Ri&D offshoring enables some reverse knowledge
transfer, domestic counterparts may also beneBbofe positive externalities, via labour mobility,
imitation or interfirm linkages.

In sum, R&D dfshoring &ects home productivity through a variety of chaspahd only some of
them are observable at the level of individual firdus aggregate perspective allows to evaluate the
net dfects of such dferent transmission channels. Furthermore, ffects of éfshoring are most
likely relatively confined in space and, thus, tlkegional level would more appropriate than the
country level to capture thém Admittedly, the drawback of this type of anadyis that we cannot
pin it down to the various channls

4.2.2 Empirics

This paper relates to a number of other empiricatlies available in the literature. As in
Gambardella, Mariani, and Torrisi (2008) — and kmlihe bulk of the works on the determinants of
productivity dtferences among EU regions, which focus on the robgglomeration economies,
technology and human capital (e.g. Ciccone, 20@&;j Bnd Usai, 2000) — the productivity of
European regions is explained by some measurearingss9.

Our work is also linked with studies investigatitige défect of R&D dfshoring on knowledge

production at home. In this line of research, Grido, Narula, and Verspagen (2005) and Criscuolo
(2009) find evidence of reverse technology trangfefEuropean firms using patent citation data,
while Piscitello and Santangelo (2010) and D’AgustiLaursen, and Santangelo (2010) support

the hypothesis that patenting activity in OECD does and regions benefit frontfshored R&D

" First, the smaller the units of observation, theierait would be to appreciate the direct effedt&DI, which may be
more diluted in more aggregate data. Second, icid@féects may be enhanced by the geographic pritximhich can
be important for transmitting knowledge as facdaiwe communication (Audretsch and Feldman, 2004ixdT in the
presence of transport costs, vertical linkages ¢iwHbster pecuniary and knowledge externalitiesjuodetween
closely-located suppliers and customers (Venahi@36).

& Aggregating micro-level information would help ustaining sharper answer (see Altomonte and Colant2609).
Unfortunately, this does not appear as a viablrraditive at the moment since the available firmilda¢éa comparable
across countries (e.g. from Amadeus) provide eergibor match with aggregate data (and for a faantr@s), but it is
on the agenda for future research

® Gambardella, Mariani, and Torrisi (2008) measuggomal openness as the share of hotels in totallptipn and the
share of the population which speaks a second &gegu
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activities in Emerging economies (BRICKST). Usingmfilevel data, from the Spanish
Technological Innovation Panel (Nieto and Rodrigu2@1l) find a positive relation between

offshoring and innovation performance, with a greaff@ct on product than on process innovations
and through captiveffshoring than fishore outsourcing. Similar results have been regdrom a
survey on 158 EU companies. According to R&D mamagé the interviewed firms companies
have benefitted from R&Dftshoring as far as i) the ability to choose succg$3&D projects, ii)

length of time it takes to commercialise an innoxatidea, iii) the cost féiciency of product
innovation processes or iv) the ability to learo@bR&D conducted by other firms are considered
(Pro Inno Europe, 2007).

Our study follows a also fruitful line of researoh outward investments and productivity, which
has taken mainly a firm-level perspective. Many isidn this field have provided evidence that
investing abroad may foster output growth and fntreinforce productivity of investing firms
(Barba Navaretti, Castellani, and Disdier, 2010b&e¥e, Lee, and Lee, 2010; f&th, Harrison,
and Reenen, 2006)

4.3 Data and variables

4.3.1 Data sources

We exploit an original database, which has beenpdenh recovering data from fderent sources.
Data refer to European regions, at the NUTS 2 ldhed level of analysis has been chosen for three
main reasons. First of all, it is suitable for takinto account the within-country heterogeneity (i
terms of labour productivity, foreign direct invesnts and the other observed and unobserved
characteristics); second, it allows for comparalohéts across dferent countries; finally, more
information is available on other regional chargstees at this level of disaggregation.10

4.3.2 Labour Productivity

The dependent variable is the labour productiwiijch has been computed as the ratio of the
regional gross valued added (at basic prices itiomd of euro) obtained from the EU Regional

Database developed and maintained by Eurostathile data on employment at the regional level
come from the European Regional Database, develtyye@€ambridge Econometrics (release

2006). Value added has been deflated using natieniwdexes, available in the Growth and

Productivity Accounts database developed by EU KIHM (releases 2008 and 2009). The last
year for which information on value added are aldé in the Regio database is 2006. The time
structure of our data imposes some constraintshenempirical analysis. In particular, regional

productivity is observed only up to 2006, whilearmhation on foreign investments are available for
the period 2003-2008. Thus, if we want to assessettonometric relationship between the latter
and the former, we are left with four years of da@03, 2004, 2005 and 2006.

*SeeTable A.3 in the Appendix for the detaileddiStegions, that have been considered in the ecetrarmanalysis.
1 See the Eurostat web page http://epp.eurostatrepaeu/portal/page/portal/region cities/.
2 See the web page of the EU KLEMS project at htpuiv.euklems.net/.
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Figure 1 provides a graphical representations ef/triables measuring the labour productivity in
levels and growth at the NUTS 2 level. Labour pdoiity levels are clearly higher in the core
regions of the EU-15, while decline in Southerndpgan regions and reach minimum values in the
regions of EU-12 countries. As for the growth ratasher similar patterns are observed in regions
belonging to the same country mainly in EU-12 caesf but also in Italy, France and Spain; while
in Germany and UK productivity growth displays ansgkable within-country variability. In order

to account for possible biases stemming from tiees@try patterns in productivity growth, country
dummies will introduced in our estimated equation.
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Figure 1: Regional patterns of labour-productivity level ardwth, 2003-2006 (average)
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4.3.3 Measures of offshoring

Data on #¢fshoring have been recovered from fDi Markets, adimerdatabase maintained by fDi
Intelligence —a specialist division of the Finamciames Ltd—, which monitors crossborder
investments covering all sectors and countries dwide. Relying on media sources and company
data, fDi Markets collects detailed information omss-border greenfield investments (available
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since 2003)13 . fDi Markets data are based on tim®wancement of the investment and provides
daily updated data. For each investment projeatMBrkets reports information on the investment
(e.g., the leading industry sector of the investipeghe home and host countries, and regions and
cities involved, and the investing company (ea@gation, parent company). The database is used as
the data source for FDI project information in UNEITs World Investment Report and in
publications by the Economist Intelligence UnitisTeource tracked 60,301 worldwide investments
projects appeared on publicily available informatsmurces in the period 2003-2008.

One of the limitations of the fDi Markets databasedhat it collects planned future investments.
Some of these projects may not actually be reakizaday be realized in afferent form from the
one originally announced. However, the databasegslarly updated and projects which have not
been completed are deleted from the database.idrrébards, data on the projects related to the
early years of the series should be more relidide tlata regarding the last years of the series. We
tackle this issue by dropping the last two yearsdafa, so we use information on foreign
investments from 2003 to 2006. Our measuredishoring is then built as the number of outward
investment projects from each region in each ydahe period 2003-2006. We have also built
measures of inward investments at the regionall,lé@econtrol for possible confoundindfects
due to the fact that regions engaged in outwarermationalization may also be those attracting
more foreign multinationals. Admittedly, the cowftinvestments projects may not be an accurate
proxy of dfshoring activity, since it does not weights invests for the value of the capital

involved. However, the correlation déieients (0.82 and 0.83), reported in Table 1, betwbe
distribution of investments projects by EU courdrend the actual distribution of FDI flows, as
reported by UNCTAD, reassures us that data on imes#t projects are actually a good proxy for
FDI flows. As expected, almost 90% of EU outwardestments are made from EU-15 countries,
while inward investments are split more evenly agwdfiJ-15 and EU-12 countries: United
Kingdom, Germany and France result to be the lgadwmuntries both in terms of inward and
outward FDIs in the period which goes from 2002806. As for the inward investments, Poland,
Romania, Hungary, Czech Republic and Bulgaria sh@wod performance.14.

* A team of in-house analysts search daily for inwestt projects from various publicly available infation sources,
including, Financial Times newswires, nearly 9,00€dia, over 1,000 industry organizations and invest agencies,
data purchased from market research and publicattmmpanies. Each project identified is cross-ref@dnagainst
multiple sources, and over 90% of projects are deddid with company sources. More information at
http://fdimarkets.com

“ A careful inspection reveals that the number ojguts overestimates inward FDIs to some New Meritates, such
as Poland, Romania, Bulgaria, Hungary and Czechulitiep probably due to the fact that these coustreceived a
large number of relatively small-scale investmegmtgects.
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Table 1: fDi Marketsprojects vs. UNCTAD Flows, 2003-2006

Outward Inward

Country # proj. flows Country # proj. flows
Germany 22.2 11.7 United Kingdom 16.0 25.8
United Kingdom 20.3 16.3 France 9.2 15.2
France 13.8 17.6 Germany 8.3 8.1

Italy 6.3 5.7 Poland 6.5 3.0

Netherlands 5.9 13.7 Spain 6.2 7.2

Sweden 5.9 4.7 Romania 5.9 1.7

Austria 5.1 2.0 Hungary 54 1.4

Spain 4.6 11.7 Czech Republic 4.1 1.5

Finland 3.1 0.3 Bulgaria 4.1 1.1

Belgium 2.5 7.9 Ireland 4.1 -1.6
Denmark 1.9 1.4 Ttaly 3.9 5.9

Ireland 1.4 2.7 Sweden 3.2 3.4

Slovenia 1.1 0.1 Netherlands 3.1 5.1

Greece 0.9 0.4 Belgium 2.9 10.8
Latvia 0.9 0.0 Slovakia 2.6 0.8

Estonia 0.6 0.1 Lithuania 2.4 0.2

Portugal 0.5 1.2 Austria 2.2 1.9

Luxembourg 0.5 1.0 Denmark 1.9 1.2

Poland 0.5 0.7 Latvia 1.7 0.2

Czech Republic 0.5 0.1 Estonia 1.5 0.4

Hungary 0.4 0.4 Portugal 1.3 1.5

Lithuania 0.4 0.0 Greece 1.1 0.6

Cyprus 0.2 0.1 Finland 0.9 1.2

Romania 0.2 0.0 Slovenia 0.8 0.2

Slovakia 0.1 0.0 Luxembourg 0.4 2.7

Bulgaria 0.1 0.0 Cyprus 0.3 0.3

Malta 0 0.0 Malta 0.2 0.2

Total 100 100 100 100

Pearson corr. coefficient 0.82 0.83

Unfortunately, ¢ficial statistics on inward and outward investmerntsha regional level are not
available, so we cannot benchmark fDi Markets @atdhis finer geographical level. However, a
casual inspection based on Figure 3(a) highlightesexpected patterns. In particular, they appear
highly concentrated in a limited number of clusteregions within each country, including the
regions around the major cities.

Exploiting the information on the main businessiwtgt involved in each of the international
projects in the fDi Markets database, Figure 3@ports the share of R&Dffshoring projects over
the 2003-2008 period, while Figure 3(c) shows clmmparison, the share of outward investments in
manufacturing activities. In line with the idea tHR&D offshoring is still a limited, although
increasing phenomenon, only a relatively small nemif regions have some R&Dfshoring

activity, while manufacturingféshoring is much more pervasive and accounts farget share of
total outward investments in each region, while R&f®@ usually a small portion.
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Table 2 and A.1 provide some basic statistics far variables later used in the econometric
analysis. As concernsffshoring, Table 2 shows that, on average, from eaglon about 12.75
offshoring and 9.28 incoming projects per year haenlvecorded. However, the distribution of the
number of projects is highly skewed: more than 28%egions have noffshoring and more than
10% would not attract any inward investment. Tlksveness is even more evidence in the case of

R&D offshoring, who is carried out by slightly more th@%d.of the regions (the 90th percentile is
equal to 1).

Table 2: Descriptive statistics, 2003-2005

variable mean plld p25 pbll pB0 pO5 p30  max
OFF 12,75 i L 2 30 Lt 120 14
OFFT 54 { 0 { 1 2 12 20
OFFmancf g 14 | 0 i g 13 a3 i
INW 9.28 { I i 23 35 75 209

4.4 Econometric analysis

We estimate theffect of dfshoring on the home region productivity growth, tcolling for inward
FDIs, the growth of capital-labour ratio, countryefil effects and other regional characteristics.
However, the skewness of the foreign investmentgbigs induces us to model theffext as a
combination of two dummy taking value equal tof@ those observations (region/year) where no
investments have taken place (OFF(d) and INW(d)) awmo continuous variable (OFF(n) and
INW(n)) taking the value equal to the number ofdstments in the case of non-zero investments,

and ‘O’ otherwise. This specification allows to giguish the &ect of a region being generally
involved in dfshoring, which is captured by the dummy variablent the éfect of the extent of
offshoring, which is captured by the continuous vaeiab
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Figure 2: Regional distribution of ffshoring projects, 2003-2006

(a) Total number of offshoring projects

(b) Share of R&D projects

0.47 -1.00
023-047

|_l002-023
Zero

NA

(c) Share of man}f{f)’acturing projects
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The estimated equation then becomes:

Ayije = o+ BAkl; + Axy500+
+7'0FF(d)ije1 +7"OFF(d)ije—1 - OFF(n)ije—1+
+ X INW(d)jj -1 + N INW (d)ij -1 - INW (1)ij.0-1+
+nj + 7+ Aeijp (1)

where klij,t indicates the (log of the) capital4alv ratio, xij,t is a vector of other regional
characteristics, such as the level of human caphal stock of technological capital, the regional
industrial composition and the degree of conceinin&diversification of the regional industry. We
also include a vector of timefects,tt , to control for factorsféecting all regions in the same way
in a given year; while)j is introduced in order to capture the countryesfoe trends in labour
productivity. We make the hypothesis that foreigmeistments féect productivity with one-year
lagl5 .

We estimate Equation 1 by OLS, and the resultsegrerted in the columns (1) and (2) of Table 3.
In this case we are left with three pooled crossises of first-diferenced equations: 2004-2003,
2005-2004 and 2006-2005 In this and the followiagressions we report robust standard errors
clustered by regions to control for the lack ofapdndence of observations referring to the same
region over time.

OLS estimates of equation 1 are reported in col(thand (2) of Table 3. To be precise, in column
(1) we estimate only theffect of the two dummies taking value 1 if a regias lat least one
outgoing or incoming investment project (respedyiyewhile in column (2) we also estimate the
effect of the number of investments. Results supaitt dfshoring regions have a 0.6 percentage
points higher productivity growth, while regionceeving inward investments appear to have lower
productivity growth. Column (2) helps qualify thissult: while the positiveféect of dfshoring is
slightly decreasing in the number of investmentsigher number of incoming multinationals is
associated with higher productivity growth. We peried a number of robustness checks, which
we do not report here to save spacel6 . In paatic(i) we tested (and rejected) théisboring may
have contemporaneouffects on productivity growth, and that paffishoring may be endogenous
with respect to current productivity growth ;(iievincluded controls for spatial dependence, as well
as regional characteristics (in levels) —includipgpulation, a dummy for regions hosting the
country capitals, the level of education, employmelensity, patenting activity, sectoral
specialization— none of which change the resufisicantly.

** This specification can be though as deriving frora anlevels, once accounted for regional fixé@ats by first-
differencing. See (Castellani and Pieri, 2011)nfmre details.
*The reader can refer to (Castellani and Pieri, P@dridetails
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Table 3: The dfect of dfshoring on EU regional productivity growth (OLS regsions)

(1) (2) (3) (4)
OFF(d)i—1 0.0065***  0.0059** 0.0062*** 0.0056**
(0.0025) (0.0024) (0.0024) (0.0024)
OFF(n)t—1 -0.0001%**  -0.0002***  -0.0002***
(0.0000) (0.0001) (0.0001)
OFF(n)i?, 0.0014**
(0.0006)
OFF(n)er 0.0002
(0.0002)
INW(d)—1 -0.0052**  -0.0055**  -0.0055%*  -0.0057**
(0.0023) (0.0023) (0.0023) (0.0023)
INW(n)i—1 0.0003***  0.0003***  0.0003***
(0.0001) (0.0001) (0.0001)
A1kl 0.2234%%*%  (0.2416%*%*  (0.2429%*F*%  (.2412%**
(0.0809) (0.0803) (0.0803) (0.0802)
Constant 0.0206***  0.0214**%*  0.0222%**  0.0215***
(0.0038) (0.0036) (0.0036) (0.0036)
Country dummies Yes Yes Yes Yes
N. observations 769 769 769 769
N. regions 265 265 265 265

From Equation 1, it is possible to compute theghodd number of fishoring investments above
which the overall #ect is negative, and the number of inward investmahove which the overall

effect is positive. In particular, taking the partagrivative of labour productivity growth with
respect OFF (d)

aAy _ Ad n
m—’y +v OFF(TL) (2)
The dfect of dfshoring will be positive as long as
OFF(n) > : (3)

n

As for the éfect of inward investments, the same calculationldvgield that the fect is positive
for

_\d
)\TI, ° (4)
In particular, taking Specification (2) as a refeenwithy d = -0.0059 and n = 0.00013, the

marginal éfect of dfthoring would be positive for a number of outgoirrgjpct smaller or equal to
0.00590

0.00013 =44.6. From Table 2 we gather that this is betwtberf0th and 95th percentile, meaning

that less than 10% of the regions actually expeaemnegativeféect of dfshoring on productivity
0.00550

growth. Conversely, the threshold for inward inwesnts is0.0003 =18.2, which is between the

INW (n) >
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75th and 90th percentile, suggesting that aboutqmaeter of regions benefit from incoming
multinationals. The féect of R&D dfshoring (as opposed tdfshoring of manufacturing or other
activites) on regional productivity is investigatedgmenting the specification (1) with the number
of outward investment in R&D and in manufacturingformal terms, our estimated equation takes
the following form:

Ayijr = o+ BAKL; ¢ + Axj40+

+ ’ydOFF(d)ij;tfl + "}/nOFF(n)yjj)t—l + ’YbaOFF(n)ba

ij,t—1
A INW(d)iji—1 + N INW(n)ije—1 +mj + 7 + Aeije. (5)

where ba denotes the business activity (i.e. R&Manufacturing). Results reported in column (3)-
(6) Table 3, show that R&Dffshoring is associated with significantly higher prctility growth,
while the éfect of dfshoring production is not fferent from the overall feect. It is worth
mentioning that the magnitude of thiéeet of R&D dfshoring is remarkable: our estimates suggest
that comparing two regions that have the same degfreffshoring (and everything else constant),

if we let one have an additional R&D project abraadne year, this region would experience a rise
in productivity growth by 0.14 percentage points tiext year.

So far we have considered dssboring also investments between regions fietgnt countries but
within Europe. Let us now overcome this assumpénd focus on theffects of R&D dfshoring
towards countries outside Europe, as opposedtstharing within the area. Table 4 presents some
descriptive statistics of R&Dffshoring both intra and extra Europe. Rather intergly, less than

one-third of R&D dfshoring projects are directed towards other Eunomsaintries (both within
and outside the EU), so the bulk of investmentscisially directed to non-European countries. As
already stressed in a report for the EU (Pro Inamfge, 2007) the main non-European recipients of

R&D offshoring are China and India, then are developedatdes and other South-East-Asian
countries. Other developing countries, which ineluthportant destinations such as Brazil and
Russia, attract also a considerable number of gijén Table 5 we assess théeet of dfshoring
R&D within Europe versus non-European countriessuRe suggest thatffshoring R&D within
Europe does not bring significantlyffdirent productivity gains thanffshoring R&D outside
Europe: both the cégcients are is similar in magnitude, but they atbaaimprecisely estimated.
When we consider R&D féshoring towards specific areas, we find that tiiece on productivity
growth is always positive, including the case ofr@hbut in most cases it is imprecisely estimated.
The dfect is larger and significant in the case of R&Bsboring toward South-East-Asian
countries. Conversely, regiondgfghoring R&D more intensively towards India expecena
significantly lower productivity growth. This be damed by a number of concurrent factors. For
example, it could signal thatffshoring towards India substitute for R&D activitiesthe home
regions, thus decreasing productivity, that revéeséinology is lessfeective from Indian filiates

or that investing in India is not associated witinfgrowth at home (and thus reallocation of market
share to ffshoring firms). At any rate, a closer inspectionthed patterns of R&D féshoring in
India is necessary, in order to better grasp theams for the peculiaffect that these investments
have on European regions’ productivity growth.
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Table 4: Descriptive statistics on R&Dffshoring, 2003-2006

variable mean p50 p90 p95 p99 max
OFF'r‘d - intra europe 171 0 0 1 4 9
OFFrd - extra europe 377 0 1 2 10 20
OF Frd - developed 071 0 0 0 2 5
OFF'r’d - china 104 0 0 1 3 6
OF Frd - india 074 0 0 0 2 6
OFF'r‘d - south east asia 047 0 0 0 2 5
OFFrd - others 079 0 0 0 2 7

4.5 Concluding remarks

In recent years, multinational firms have incredsimgsorted to ffshoring of R&D activities, in
order to cope with the need to integratfedientiated sources of knowledge and implementtarfas
and cheaper innovative process. This is part ofbtmader phenomenon of Global Innovation
Networks (GINs), where domestic and foreign R&Dslglas well as production and marketing
departments) of multinational and non-multinatiorfams interact within and across firms
boundaries for the global generation anéfusion of innovation. This process has increasingly
involved emerging countries and raised fears thatkhowledge base in advanced economies may
be ‘hollowed out'.
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Table 5: The dfect of dfshoring on EU regional productivity growth (OLS regsions)

(1) 2)
OFF(d);—1 0.0062*** 0.0058**
(0.0024) (0.0024)
OFF(n)i—1 -0.0002%%*%  _0.0002%**
(0.0001) (0.0001)
OF F(n)®; intra curope 0.0015 0.0022
(0.0019) (0.0020)
()FF(H);'L_ extra europe 0.0014
(0.0010)
OF F(n);?; developed 0.0020
(0.0025)
OFF(n)jd; china 0.0029
(0.0019)
OF F(n)jd; india -0.0061%**
(0.0022)
()FF(H);'L' south east asia 0.0045%**
(0.0016)
OFF(n)yd; others 0.0010
(0.0021)
INW(d);—1 -0.0055%* -0.0059**
(0.0023) (0.0023)
INW(n)— 0.0003***  0.0003***
(0.0001) (0.0001)
Ap i1kl 0.2420%%%  (0.2462%F*
(0.0804) (0.0810)
Constant 0.0222%*%  (,0221***
(0.0036) (0.0036)
Country dummies Yes Yes
N. observations 769 769
N. regions 265 265

At the same time, economic research has emphasiae®R&D dfshoring may actually strengthen
the home economies, by allowing some form of revdechnology transfer, firm growth and
spillovers. This paper investigates a part of i@y, focusing on ‘captive’ féshoring of R&D17
and investigating to what extent productivity grbwt 265 EU regions (NUTS 2) idfacted by the
propensity (and extent) of firms in the regionseb g facilities abroad, with special reference to
the creation of R&D labs. Our results suggest tbfishoring regions experience a higher
productivity growth, but this positiveffect fades down with the number of investment ptsjec
carried out abroad. However, these ‘decreasingngtio dfshoring do not seem to occur in the
case of R&D. In fact, our estimates suggest tha¢ additional R&D éfshoring project is
associated with a significantly higher regional prcitvity growth the next year. This idfect is

positive regardless of whetheffghoring occurs within Europe or towards other emnergr
advanced countries (with the exception of India).

Although more research is needed in order undatstenchannels and conditions under underlying
the positive &ect of R&D dfshoring on productivity growth at home, our studpds a reassuring
message to EU policymakers, since it supports diea that carrying out R&D abroad (even in
China and other emerging economies) strengthenshesrthan ‘hollows out'— European sources
of competitiveness.

' Thus we do not address the various aspects of Gish as the outsourcing of R&D, or the establigttnod
collaborative linkages with firms in foreign couesi(with or without having a local R&D lab or otHgm’s facilities)
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Appendix A

A.1l. Labour productivity

Some remarks on the labour-productivity measuraulshbe made. First, data on the regional
employment are drawn from the European Regionahlizete. We chose to use this source, since
the employment series of the Regio database hagharmumber of missing values which would
have decreased the set of regions under analysesddwnside of this choice is that in the version
of the European Regional Database available tovalies for 2005 and 2006 were forecast.
However, we checked that correlation with the dcfoan missing) values, reported by the more
updated Regio dataset is very high (0.95). Secondrder to build deflators for regions belonging
to Cyprus, Estonia, Latvia, Lithuania and Malta ighhare actually all single-region country) we
have used the series of price index in the previelesase of the EU KLEMS database (2008) given
that they were not available in the last releage Heird, for Bulgarian and Romanian regions we
have used the ‘Eurozone’ series of price indexemjithat the national series were not available in
the database.

A.2. Capital-labour ratio

We have included the capital-labour ratio (KLijt) our regressions, in order to control for the

regional factor share. The variable has been cosdpasg the ratio of the regional capital stock (Kijt

) to employment (thousands) in the region (LijtheTcapital stock at the regional level, has been
obtained applying the perpetual inventory methd#jRo the series of capital investments in the

region (at 1995 prices in millions of euro)18 takesm the European Regional Database. As for
the employment series, capital investments’ infaromefor 2005 and 2006 are forecast.

We followed Hall and Mairesse (1995), and the @tock at the beginning of the first year has
been defined as below:

N Iijﬂ&:l
K’l],tzl — i + (5’ (6)
where lij,t=1 is the amount of capital investmetdken by the region i in the first year of the
series19 , gij is the rate of growth of capitalestments observed in the region in a given span of
time (in this case is from 1995-200220 ), and depreciation rate which has been set equal to
7.5%21 . Capital stock from the second year onwaasd been computed using the following
formula:

® The series comprehend aggregate investments bipltbwing sectors: agriculture, total energy andnei@cturing,
construction, market and non-market services

*We start computing the capital stock series at 19950 2006, even if in the econometric analysisuse the values
from 2002 to 2006. The main motivation relateshi possibility to rest on a more reliable capitatk at the left hand
side of Equation 7 for the years under analysis.

2 For Romanian regions the investments’ growth rate teen computed for the period 1998-2002, giverabk of
data for the years 1995, 1996 and 1997.

2 As robustness checks we also computed the capitEt assuming depreciation rate of 5% and 10%,veadid not
register significantly different results.
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Kiji=1—=0) Kiji1+ Lijs. (7)

The variable has been included in logs in the ecwioc analysis, klijt .

A.2.1. Other regional characteristics

In this Section, we detail how regional charactemss— i.e. the level of human capital, the
technological capital and the regional industriat - have been measured.

Human capital (HCAPIjt ) has been proxied by thog (bf the) share of population aged 25 or more
(thousands) with tertiary-type education degre€HbB 5-6) in each region. Information come from
the EU Regional Database, maintained by Eurostat.22

The regional technological capital (T ECHijt) hameh proxied by the ratio of the stock of patents
applications (IN N OVijt) to the total populatiothusands) in the region (P OPijt). The stock has
been recovered using information on the numberatént applications to the European Patent
Office (EPO) coming from each European region, whiehaaailable in the database maintained by
Eurostat22. Data on total population comes from tlaabase developed by Cambridge
Econometrics. The stock for the years t = (2003428005,2006) has been computed as the sum of
the patent applications in all sectors in the presifive years (P AT AP Pijt):

t
INNOV;;; = Y PATAPP;. (8)

t=t—>

The ratio has been included in logs in the economanalysis, techijt .

We have taken into account the regional industmat (SHskijt), by introducing the share of
employment in six broad sectors ef the regional economy: Agriculture, hunting, dstry and
fishing (AC), Electricity, gas, water supply and Gwuctions (EF), High-tech manufacturing &
Medium high-tech manufacturing (HD), Medium lowtecmanufacturing & Low-tech
Manufacturing (LD), Knowledge-intensive servicesl)(kand Less knowledge-intensive (LKI)
services. Each share has been computed in thevintovay:

_ Ls*z',jt
SHS*ljt_ Lijt
where Lijt and Lsijt denote, respectively, total employment in thegion i which belongs to
country j (thousands), and employees belongingh&osector & To avoid multicollinearity we

introduced five cdéicients in the regressions. The excluded sectorafesks the AC sector
(Agriculture, hunting, forestry, fishing, mining aogdarrying). Data regarding employees in each

# Data on patent applications are regionalised orb#sés of the investors’ residence: in the casmuifiple investors
proportional quotas have been attributed to eagiome
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sector come from the database maintaned by Eur@std on employment by sectors are missing
for a number of (region/year) observations; in ondet to loose those observations, we have used
linear interpolation to fill the gaps for all thesabvations that were ‘missing’, but which had ‘non-
missing’ observations the year before and the wpfi@r the missing ones. We further filled in a
small amount of missing observations in the Higthtenanufacturing sector (which showed the
highest number of missing observations) as tliemince between total regional employment and
the sum of employees in all the others sectors @&&;,Medium-high tech manufacturing, Medium-
low tech manufacturing, Low-tech manufacturing, KKI).

We have controlled for the degree of concentradiimefsification of the regional industrial mix.
Following the literature (see Cingano and Schivya2004; Bracalente and Perugini, 2008, among
others), we have used the Herfindahl-Hirschman iredea proxy for concentration/diversification
computed as follows:

A Laii\°
i = Ysiz, =3 (L) ©
s s Kk

where SHsijt are a more detailed disaggregatidghe@employment shares defined above. In fact, as
elements of the HHI we take into account 8 broactoss, s: Agriculture, hunting, forestry and
fishing (AC), Electricity, gas, water supply and Gwouactions (EF), High-tech manufacturing
(HTD), Medium high-tech manufacturing(MHTD), Mediutow-tech manufacturing (MLTD),
Low-tech Manufacturing (LTD), Knowledge-intensivergices (KI) and Less knowledge-intensive
(LKI) services. In particular, we consider the HabBd the MHTD as two separate sectors here, and
the same holds for the LTD and the MLTD which avesidered separate elements of the HHI23 .
The HHI index, which is equal to ‘1’ for regionstiviall employees in one sector and which goes
toward ‘0O’ for more diversified regional structureallows us to control for the sectoral
concentration/variety of the region, while by ituzing the SHs it ratios, we account for the

different ‘quality’ of the industrial mix. For any givdevel of HHI we expect regional productivity
to be higher in regions where the share of higlieahdded activities (such as High-tech
Manufacturing and Knowledge-intensive servicesjigher24.

The HHI enters in logs in the econometric analysis,

The taxonomy of broad sectors —which have been irsedder to build the Herfindahl index of
diversification and the shares of employment whigtxyp the regional industrial mix— has been
taken from the list which has been proposed by &atan the EU Regional Database. We cross-
refer the reader to the technical repost by FeBR06) for further details on the employed
taxonomy.

Sectors are presented in Table A.2.

#The detailed taxonomy of sectors s is presentfdbie A.2 of the Appendix.

2 The use of different levels of aggregation in Ehéll with respect to these employments shares is ntetiiaoth by
the achieved greater precision of the Herndahldhimgan index, which aims at capturing the variapilit the regional
industrial mix, and —on the contrary— by the attetopminimize over-specification in the estimatéshe coefficients
of the sectoral employment shares.
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A.3. List of regions

The list of the NUTS 2 regions which have been wwred in the baseline Specification (3) is
reported in Table A.3. Overall, we can accountZ®5 regions (and 746 observations) belonging to

the EU in our analysis, for the period 2003

2006.
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5.1 Introduction

During the past two decades there has been arasiogeinternationalization of innovation-related
interactions. This is reflected in statistical icators of inward and outward research and
development (R&D) based foreign direct investméilf, in the number of scientific papers with
co-authors from different nationalities, and in thember of collaborations with partners from
abroad. There are several drivers that might expdaich dynamics, namely, the need to access
complementary knowledge, the need to adapt exigtimgviedge and products to new markets, or
the quest for accessing human resources at loves-cBometimes this takes place in a truly global
manner linking to other innovating firms and scistst around the globe, most times however this
takes place with a regional scope, e.g. within ASi&ope or North America.

The perspective of this paper is on global inn@ratietworks (GINS) as they are arguably the most
exciting expression of all forms of innovation imtationalization. Along with the introductory
paper of this special issue, GINs are defined bhergpecific forms of contractual collaborations for
carrying out innovative activities performed in paorction by different types of organizations
(large and small national and multinational firmsiversities, suppliers, subsidiaries, public
research laboratories, etc), and which, in so daingacross national boundaries while acquiring a
global reach. The ‘formal’ aspect of GINs is toidefthem on the basis of some clearly identifiable
contractual relations, which can range from a sterh to a long-term basis. Likewise, the
motivation to engage in GINs might depend on déf¢raspects, ranging from market seeking
knowledge exploitation-only purposes, to knowledgmegmenting only purposes (Kuemmerle
1999). As mentioned above, the ‘global reach’ di&might vary substantially. Important for this
paper is the observation that firms and other aegaions in emerging markets like Brazil, China,
India and South Africa are increasingly involved finese innovation networks, expanding
geographically the reach of the still dominant wemon networks among Triad-countries (Europe,
Japan and USA) (Ernst, 2006) (Bardhan and Jaff&H))2

Yet, the topic of global innovation networks hasdrae politically sensitive as it touches upon the
guestion whether they have negative or positiveotsf on national innovation systems. In
developed countries, particularly in Europe, thbade has tended to be rather negative and with
strong techno-nationalist tones, as it has beertlynassociated with outward R&D. However, in
spite of these political debates there is stilfsg@mpirical evidence on this matter.

This paper looks at how the bidirectional relatiofglobal innovation networks affect pre-existing
patterns of national system of innovation, and antipular how these networks are transforming
knowledge dynamics and actors’ interactions in tieional system. Are the dynamics of
established innovation networks in the nationabiration systems generally transformed due to the
growing global reach of innovation collaboratioW¥®at impact on national network dynamics can
be identified as a consequence of global innovatetmworks?

The paper proceeds as follows. Based on a critesaéw of the literature on this matter, the next
section elaborates an analytical framework idemigfydeductively two dimensions of the possible
impact that global innovation networks might bereigng on national systems of innovation, with
particular view on Europe. The choice of the Darfebd industry is justified on the basis of a
research design that aims at generating some pneliyngeneralizable empirical results. After that,
a succinct description of the Danish food indusinyovation system is at point. This industrial
sector has for the bio-tech related part experigreceemarkable process of GINs during the past
decade while the more ‘traditional’ part continuesbe mostly regionally (European) integrated.
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The sections that follow examine one by one eacth®ftwo dimensions of GINs impact. This is
deducted from the analytical framework based on ifferdntiated effect on the ‘network
mobilization’ according to the nature of the knoside exchanged and developed within the global
network. This is done on the basis of two setsavd dnamely, system-level data on the patterns and
dynamics of this sectoral innovation system duthegpast two decades, and a detailed examination
of four individual case studies of GINs which agd by core firms in the Danish food industry.

5.2 Analyzing the impact of global innovation networkson innovation systems

The question of how far and how global innovatietworks impact innovation networks dynamics
within national innovation systems remains unsoliredhe literature. Looking at the global off-

shoring and outsourcing of R&D, the literature r@marather inconclusive when it comes to
determine its overall impact in the home econonocusing mainly on the R&D off-shoring of the

IT sector, USA’s Lieberman’s report points mostlytiae possible negative effects in terms of
downward pressure on high skill wages and natiseaurity concerns (Lieberman, 2004). In this
argument lies the idea that these potential negagffects might be ‘hollowing out’ the domestic
R&D base, forcing a reduction of R&D jobs, and gatieg technological leakage.

More positive views are expressed in other studdgber seen as an accumulation of positive
effects at the firm level by accessing new markeis by improving efficiencies (Hemphill, 2006),
or as generating processes of knowledge spillaeosigh ‘brain circulation’ rather than a net loss
of knowledge competences (Saxenian, 2007). Furibrernthe positive views follow from studies
showing that firms’ decisions to off-shore R&D ateategically anchored in core innovative areas
of the firm, and therefore off-shoring has the effef strengthening rather than weakening the
knowledge base of the company in question (Kotab80) (Patel and Vega, 1999) (Chen, 2004)
(Naghavi and Ottaviano, 2009) (Contractor et &1®. A recent analysis of the effects of R&D
off-shoring of OECD countries to BRICKST countriéBrazil, Russia, India, China, Korea,
Singapore and Taiwan) suggests a positive effecthenknowledge production of home OECD
countries in the high tech industrial sectors, tmutch less so in medium- and low-tech sectors
(Piscitello and Santangelo, 2010). Their study asda on a cross-country and cross-industrial
perspective, and its unambiguous findings aboussznedustrial differences constitutes a useful
starting point for understanding the complexity toé impact of innovation globalization on
knowledge dynamics in a country.

The literature on the effects of inward R&D FDI sfsosimilar positive-negative views. On the
positive side, several studies point at the pasigffects of inward R&D FDI in host countries, in
particular multinational companies’ off-shoring &®&D facilities. These exhibit important
differences according to the market they are fomusin, and the type of knowledge they develop.
Thus, the assumption that the greater the degréecalization in the host innovation system (i.e.
the degree of ties with other organizations) thghér the R&D intensity of R&D related FDI
(Westney, 1993), has been largely confirmed ince@nestudy of Taiwan (Chen, 2007). Whereas
developed countries remain the main host of mudR&D related FDI, there is a recent important
tendency towards locating R&D activities in devetmpcountries (UNCTAD, 2005). Such trend
raises issues about the extent to which such R8&dae FDI contributes to economic development
by upgrading human resources and capabilities enhtbst country. On the negative side, inward
R&D related FDI might result in a downsizing of timeligenous R&D capacity, a crowding out of
the labour market, and increasing technologicakddpncy. Taken together, the recent empirical
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findings regarding the impact of outward and inwkfl related R&D (Chen 2007; Piscitello and
Santangelo 2010) point towards a differentiatedacbn national systems of innovation. Chen’s
findings underline the relevance the type of knalgkein inward R&D has for the local innovation
system; whereas Piscitello & Santangelo point at riblevance of the low-medium-high tech
industrial specialization when it comes to the istpa outward R&D.

Yet, in spite of being highly relevant, these enapirfindings remain inconclusive. This is because
the literature seems to suffer from two interradag@ps. The first relates to a strong tendency for
looking either at the national systems’ impact afweard dynamics of innovation (typically in
developed countries) or at inward dynamics (typycal developing countries). Although very
relevant, these studies show only one part of tbhey.sin omitting the analysis of inward and
outward dynamics simultaneously the literature efjards the fact that most of these innovative
activities are collaborative and complex in natdi@ be sure, the networks involve several forms of
inward-outward innovation-related interactions omplex webs of collaborations. For that reason
the impact of the bidirectionality of interactiogsomprising inward_andutward FDI R&D) in
national innovation systems deserves careful attenfThe second gap in the literature is its
overwhelming individual firm-only perspective. THiem approach is certainly useful, but it leaves
unattended issues related to the complexity andrsity of organizations involved in innovation
networks, the dynamics of the networks through tiam& above all, an aggregated impact of these
networks dynamics on the innovation system. Thepeas need careful empirical consideration,
as the sectoral dynamics and systemic featuresatdtie national and global level are likely to be
most relevant (Pavitt, 1984) (Malerba, 2002).

Taken together these gaps point towards the probfesnarce empirical evidence about the impact
of global innovation networks in national innovatieystems has to do with the lack of a holistic
empirical approach that puts focus on the innowatietworks as such (comprising the networks
inward-outward bidirectionality of activities anldeir complex organization), and that puts focus on
the systemic nature of innovation processes (s@ctord national). The aim of this paper is to
develop such an approach, studying the impact afajlinnovation networks (GINS) in national
systems of innovation, particularly in Europe. Withis purpose in mind, the paper aims at
providing an analytical framework with two key feets, namely, focusing on the bidirectional
dimension of interactions in networks rather thaoking at the outward or at inward R&D FDI in
isolation; and putting the innovation system at tbentre of the analysis beyond (yet
complementing) the firms-only approach.

In order to address the question of impact we teteethe institutional economics literature on
innovation systems. One of the premises largelyficoad by empirical data is that innovation
systems exhibit strong intra-systemic linkages thexterate positive knowledge spillovers in the
territory (Audretsch and Feldmann, 2004). In a sgeashational system of innovation is defined by
a set of dense innovation networks taking placéhenterritory and shaped by common sets of
formal and informal rules that form a complex itdional framework for organizational relations
(Freeman, 1991). These intra-systemic linkageshm form of innovation networks express
different types of knowledge interaction among thetors within the system, while some
organizations operate as well at other levels fegjonal or international). The literature consgde
the ‘systemness’ of innovation systems to be basethe fact that interactions within the territory
generate agglomeration economies (such as indusluigters) with positive network externalities
(knowledge spillovers). For that reason, one ofrtiest relevant questions that remain open is the
impact of GINs on national/local innovation systemmsterms of these knowledge-based intra-
system network interactions.
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When discussing this impact we distinguish betwten nature of a global innovation network
(GIN) according to the knowledge strategies of fines leading those networks. On the basis of
that, we elaborate two sets of hypothesis. We dxiet firms’ integration in global innovation
networks affects the pre-existing forms and comtertinter-organizational interactiomithin the
innovation system, and that this varies accordintpé nature of the network. The reasoning behind
this is the understanding that firms’ strategiegarding knowledge dynamics within those global
networks are different, and hence might affectedéhtly the pre-existing national/local innovation
networks. Reverting to the introductory paper a$ tbpecial issue, we distinguish between GINs
which are seeking to expand the firms’ existing Wlenlge with complementing/ exploring
knowledge from external sources (knowledge-augmgnBINs), or alternatively GINs based on
the exploitation of firms’ existing knowledge indar to adapt existing products to given markets
(knowledge-exploiting GINs) (Dunning and Narula95%9 (Kuemmerle, 1999).

In order to study in detail the impact of GINs, thaeve designed an interview questionnaire for the
collection of qualitative data (see Annex 1). Thestions revolve around five fundamental aspects
where GINs might have affected national/local ireteyn networks differently. The first aspect is
the scope and size of national innovation networksThis refers to the number of national
organizations involved in such network, and todkerall reach of the network within the national
innovation system. We expect that the globalizabbmnovation networks might affect the size
and scope of national innovation networks, eitherréducing them (a ‘substitution effect’ of
international partners instead of national parfhess by maintaining them (neutral effect), or by
expanding them (creating and sustaining global oekdsvrequires knowledge resources that are
tapped locally). The second aspect is tyjge of organizationsinvolved in national innovation
networks. We would like to examine whether variatia the type of organizations involved in
national/local innovation networks (i.e. suppliersystomers, universities, Public Research
Organizations, consultancies, etc) has been expamdeeduced as a result of firms’ engagement in
global innovation networks. Do we see any pattenerging as to the type of national innovation
partners firms are collaborating with because tigeeeglobal dimension to their innovation?

The third aspect to be analyzed is ttentent of the collaboration within national innovation
networks. The matter to be studied is whether tlodadization of innovation collaboration has
affected the patterns of collaboration at natidegél as firms need to approach more specialized
national knowledge competences (in contrast to mgereeric), and whether the role performed by
national innovation partners has changed naturerdicgly (i.e. more ‘support’ activities like
verifying quality of research undertaken internadilly rather than direct knowledge creation
activities). Scholarly findings regarding the irmsed inter-disciplinarity and the increased
modularity of knowledge produced and managed glplmight tend to suggest that the nature of
the collaboration in national innovation networkashchanged according to the globalization of
innovation.

The fourth aspect is theoncurrent internationalization of other organizations in national
innovation networks. We would like to examine tkx¢eat to which key firms in global innovation
networks have ‘pushed’ or indirectly induced (ort)nother actors in their previous national
innovation networks to internationalize themsehi2s.we see a sort of mobilization effect towards
internationalization of other parts of the natiosgbtem, or rather a strong divide between those
organizations with global and those with natiomadavation collaboration? Last but not least, the
fifth aspect is thdormalization of interactions in national innovation networks as a result of
global innovation networks. In a context of opemawation firms tend to be more aware of
intellectual property right issues. Do we see #@epatin which global innovation networks are more
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formalized than those at the national level, orwio see degrees of formalization being equally
spread no matter the national-global dimensionpehannovation?

Taking these five aspects into consideration, wpeek that the impact of global innovation
networks (GINs) in the dynamics and patterns ofonal innovation networks will be different
according to the nature of the knowledge that @sfithe GIN. Hence, our first hypothesis H1 is
that GINs characterized by knowledge-augmentingteiies will have a positive impact in the
innovation system in terms of expanding the sihe, tiypes of organizations, the content of the
collaboration, the concurrent internationalizataond the degree of formalization in the innovation
networks within the national system. The reasonirgkhhis assumption is that local firms
integrated in GINs which are essentially seekingxpand the knowledge frontier of the involved
global partners, need to mobilize and have furtheress to the knowledge available in their
national innovation networks. We call this phenoorefinational network mobilization”, as the
dynamic of tapping into the knowledge resourceshim national system. In contrast to this, our
second hypothesis H2 reads that GINs charactebyddowledge-exploiting strategies will tend
not to further mobilize local innovation networksthe national system. In other words, that global
innovation networks (GINs) based on knowledge eggion will not affect the size, the type of
organizations, the content of the collaboratioe, ¢bncurrent internationalization nor the degree of
formalization of the pre-existing innovation netk®rn the national system. The logic sustaining
this hypothesis is the evidence in developing ceemitthat the integration in global production
networks is not always generating positive dynamiitkin local clusters (Bair and Gereffi, 2001).
Hence our starting point is that this might alsdlmecase in the developed world, particularly when
globalized innovation networks are knowledge-expigi rather than knowledge-augmenting. In
order to address these two hypotheses we will reieeiqualitative data. We will distinguish
between two types of GINs, namely, knowledge-audgmgrand knowledge-exploiting GINs. On
that basis we will examine if the pattern of bebaviegarding ‘mobilizing local innovation
networks’ is different among these two types of &IN

Next sections examine in detail these two hypoth@s¢he Danish food industry, looking carefully
at each of these five aspects identified above. difeace of this particular innovation system is
justified on the grounds of three important feagutieat render it a relevant case to answer our
research questions. Firstly, this is a sector tieet experienced a significant degree of global
innovation networking during the past two decadasd it is the most internationalized and
innovative food cluster in the European Union (B@@anClusterObservatory, 2010). Secondly, its
mix of low, medium and high-tech segments, and nix of knowledge-augmenting and
knowledge-exploiting nature of global innovationtwerks will be able to provide a nuanced and
differentiated account of the impact that this gliidation is having in the national context. Andtla
but not least, the small size of the Danish natiggatem together with the centrality of this secto
for the Danish economy (food and beverages courdgproximately 20 % of all Danish exports)
offers a good case study where the sectoral, retaomd geographical dimensions of the innovation
system are strongly aligned to each other. Thisquéar feature circumvents the analytical problem
of distinguishing between the national or the ladiahensions of network interactions, as both are
the same in Denmark. For these three reasons,tudg sf this sector aims at generating some
preliminary generalizable empirical results.

This article is based on empirical data collecte®eénmark in 2010 and 2011. The data set consists
of two main sources. The first and most importaniree of data for the analysis in sections 4 and 5
of this paper is based on four in-depth case stusfiglobal innovation networks with Danish firms
as primary leading organization. The case studresnaainly based on 20 formal qualitative
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interviews with central innovation managers in thésur firms, about the changing patterns and
nature of interaction with their national innovatisystems during the past 10 years in relation to
the growing globalization of their innovation netlkanteractions. For reasons of confidentiality,
the name of the four firms will not be disclosebw¢ver, they are among the most innovative,
largest and internationalized firms in the Danislod industry. Annex 1 contains the list of
interviewees. Annex 2 shows the question guide usdhis qualitative part of the analysis. These
interviews were complemented with background infation based on informal conversations and
discussions with at least 11 experts and employklesding firms in the sector (Annex 1).

Secondly, the quantitative data used to describeDidinish food industry in section 3 is based on
sources from the national office Statistics Denmakd on the survey carried out under the
auspices of the INGINEUS project in the early 20h0the Danish food industry. The INGINEUS
survey included companies of five or more employees excluded locally embedded companies
such as local butchers and bakeries. Of the 200panres receiving the questionnaire, 48
companies responded, meaning a response ratepar 2&nt.

5.3 The Danish food innovation system

The food industry has continuously played a centrale in the industrialization and
internationalization of the Danish economy. Theustdy was early known for its relatively high
export level within products such as bacon, butded dairy. Although the food industry is often
perceived as a low technology industry, the Damisbnomy relies to a certain extent on food
production particularly when related itenovation. Moreover, the large Danish food companies are
world leaders within the bio-tech segments of fgodduction, predominantly within ingredients
and enzymes. Hence, the industry constitutes agsectoral innovation system within the Danish
economy based on consolidated networks among caegamiversities and research centers. It
represents a highly innovative and export orientedctor in the European Union
(EuropeanClusterObservatory, 2010). This sectiatrilges the general features of the Danish food
innovation system, looking at its local embeddedreasd level of internationalisation of markets,
production and innovation. The overall aim is teess the impact of increased internationalisation
of innovation on national food related innovati@tworks.

The industry origins from a farm based and collabee economy hosting a large number of small
locally embedded companies, mainly cooperativesofAmday, most of these smaller units have
merged into fewer but large national players withjrecialized products such as dairy, ingredients,
beer and meat. The industry has developed a sttomgstically embedded knowledge pool and a
high concentration of different network construatmong farmers, companies, and universities
concentrated in established clusters encompassing Bs well as other agriculture related

industries. These clusters are expressions of ydad forms of collaboration across companies,
industries, and public and private actors (seeet@mple (Agrotech, 2009). The clusters are also
well embedded in the Danish system of life-longi@ay focusing on innovation and sustained
organizational learning. Moreover, due to the snfalime economy and increasing costs of
equipment and innovation, production, innovationd amarketing activities have become

increasingly internationalized during the past desaLandbrugsradet, 2006).

Today, the industry includes both strong multinagiocompanies (MNCs) and a large number of
small and medium sized enterprises (SMESs). Folather segment, as many products are fresh and
that tastes vary over geographical space, most aomp produce predominantly for the home and
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European markets. However, the MNCs have specihliz® products for global consumption.
They are generally large companies with truly glabarket reach beyond Europe; they are highly
specialized firms; and are typically engaged iriegtedge research and innovation activities. The
Danish food innovation system currently hosts fofehe global leaders in ingredients, yeast and
enzymes production. These five have engaged imiaienal innovation networks with knowledge
augmenting strategies at different degrees. Medawhie more traditional food producers mainly
focus their internationalisation of innovation tagin networks that seek knowledge exploiting, e.g.
expanding their market reach and extending thedycts’ durability.

It is worth noting that the INGINEUS survey revehbbat particularly larger firms, i.e. with more
than 250 employees, are eminently export-orien8&dper cent of the companies in our survey
reported their largest market is outside Denmarkenb6 per cent of the companies reported a
significant share of their sales activity abroatkelwise, the survey disclosed that larger companies
also engage more than the small and medium sizegaes (SMES) in research activities. Even
though only 12.5 per cent of the respondents reddsignificant research activities’; 40 per ceht o
these were companies with more than 250 employ&eshe overall level, research activities
generally take place at home. In 2008, there wesg23people employed in research and
development (R&D) in the industry of which 60 p&ntwere in the private sector and 246 food
companies carried out R&D in Denmark (Danish Mmyisbf Science, 2010). Although large
companies tend to invest more in research, SMEsvate through their networks. They collaborate
with large companies — either upstream as suppiters downstream as customers of the larger
(Statistics Denmark, 2008, 2010) .Consequently, ititistry collaborates vertically as well as
horizontally, particularly within Denmark, througa developed ‘farm to fork’ integration of
production (Hansen, 2005, 2009). In addition tg,ttiere are very strong and formalized forms of
collaboration between companies and the Danishewsities (INGINEUS Survey and (Danish
Ministry of Science, 2010)).

The degree of internationalisation of innovatiofate to the technology and products produced.
Therefore, companies in the biotech segment ofabe industry and those with highly specialized

niche markets engaged in knowledgegmentingof new and cutting-edge knowledge. In other

words, being a world leader in ingredients andfayenes requires the ability to attract knowledge
and the most qualified researchers within a fidldese are certainly factors behind companies’
decision to establish international collaborativiores and research centres outside Denmark. In
contrast to this, the internationalisation of firppgducing for end-consumers, e.g. beer, dairy,
meat, flour etc. is mainly exploitation of existikgowledge. Consequently, internationalisation of
innovation in food companies takes place in diffiéferms and may impact the national innovation

system in the home economy differently.

In the following two sections the five variablesradtwork mobilization set out in the beginning of
this paper will be investigated for innovation netiks built on knowledge augmenting and
knowledge exploiting strategies. The five dimensi@me: scope and size of the network, type of
organizations, content of collaboration, concurrémiernationalization, and formalization of
interactions. The companies investigated are antib@dargest and most innovative actors in the
Danish food industry and include actors predomigyaenhgaged in networks for knowledge-
augmenting, for knowledge-exploiting, or a combimaif both.

Page 106 of 300



S & D10.1: Comprehensive research papers on “Global lrovation Networks:
‘ challenges and opportunities for policy”

5.4 The impact of knowledge-augmenting global innovation networks in
national networks

Companies in the food industry engaging in knowéedggmenting strategies are characterized by
being strong international players developing iratmn networks across national boundaries and
increasingly into new world regions and emergingkats. The companies found in this group have
gone through a process of off-shoring R&D, eitleelotations with a highly specialized work force
or to locations in which the companies were alredding marketing and production activities.
Currently these companies still have a considerabée of their basic research in Denmark, but
their international R&D sites are developing inentres of excellence with strong local network
ties to universities and other firms. This is pararly true for the biotech segment of the Danish
food industry.

The knowledge-augmenting companies have globalizeovation for three main reasons: Firstly,
the costs of R&D are increasing and as most comepani this segment spend more than five per
cent of their annual turnover on research, theylneaeach large markets to recover the expenses.
Secondly, their customers are often lead firmsiwithe global food industry who need ingredients
or other components that are adjusted for theierdiy markets. Finally, some knowledge is highly
specialized and in order to facilitate radical imation, companies need access to different types of
knowledge specialisation, which are rarely avadaiol one geographical location. Consequently,
the internationalization ratio (ratio of foreignsass to total sales) among these companies isthighe
(46.1), than the overall food industry (35.7) (UN&L, 2009) . As a result of their competitive
situation and their status as upstream lead firthese companies have established global
innovation networks that are 1) covering locatiohspecialized potential employees, 2) facilitating
strong linkages with specialized relevant knowledgstitutions, and 3) catering for their
customers’ needs.

Knowledge-augmenting internationalization strategmave an impact on thecope and sizeof
national networks. One innovation manager expretgsds: ‘Not all good innovation takes place
in Denmark’. This is especially the case when austs are based outside the home market. All the
companies in this group report a relatively higlsbiare of R&D investments placed outside
Denmark. However, the amounts spend in Denmark havelecreased. The companies explained
that they need to balance the need to seek knowletigwhere and meanwhile maintain their
engagement in the home research community whichadllews them to access the best knowledge
(home and abroad). One company explained diffiesiltielated to accessing the best human
resources in other locations, for example in Japdrere the company was largely unknown. One
of the strengths of the national food innovatiostewn is that it also hosts some of the largestajlob
competitors. This generates certain home base dgsaithe companies have their basic research
at home while the application and some researchegso are mainly internationalized. One
explanation is that there is a critical mass farowation at home and their long-term relationships
with universities (seen as world-class researchititi®ons) and suppliers (as partners for co-
creation) of machinery. However, their need for anging their markets requires international
engagement in R&D. In fact, these companies hal/enateased considerably their de facto
collaborative arrangements and R&D spending in Dakm

The innovation and R&D projects carried out intéiorzally have an impact in mobilizing actors in
the Danish food innovation system when it comegh® types of organisationsin national
networks. The organisations included in nationaiwoeks have been undergoing a process of
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specialization during the process of internati®iadj innovation. The companies have long-term
relations with universities from which they get inp to their innovation activities, for example
within basic research into why meat gets so easpwilt. However, this is not without
conditionalities. One company explained that: ‘Vélidve that the knowledge capital we can get in
Denmark generates efficiency, innovation, and neaysvof organizing our work practices.
However, we do not have an urge for collaboratinity \Wanish universities if they are not world-
class’. The companies also collaborate with custsraad suppliers at home as these relations go
long back. In general, the relationships with Dhanigrivate actors and universities have
consolidated along with their internationalisatidnday, many researchers are somehow embedded
both in a company and in a university departmehé dompanies have not experienced changes in
the types of organisations with whom they engagiéir national innovation networks. However,
the frequency has increased, as has the amoueseénch involving Danish partners outside the
company.

In terms of thecontent of collaboration knowledge-augmenting strategies require strong
coordination why a large portion of the researchdseto be followed and/or situated, distributed
and managed from home. In order to coordinate nateynalization, innovation activities are
increasingly organized as more or less isolategept® For each such project the global innovation
manager will invite a different combination of pats at home and abroad into a specialized team
within the field. Hence, coordination and decisioaking related to innovation projects are so far
kept at home. Meanwhile new ideas may appear ekl@yhhe initial development stages are
undertaken at home but in collaboration with sgexdd knowledge centers internationally.
Consequently, national network partners are algaired to demonstrate and deliver world class
capabilities in very specialized product segmewhen introducing a new innovation project, for
example the introduction of sea wheat as an ingrédihe companies require niche players and
available knowledge capacities. Therefore, the @mgs need a home base environment that
attracts the core competencies in such highly speed fields in order to access the competencies
needed in the initial stages of innovation. Consetjy, companies increasingly play a role in
financing laboratories for universities and suppgbese in attracting the right people. One example
is a new sustainability centre at the Danish temdininiversity that managed to attract a highly
qualified international team of researchers. Thiel lof collaboration makes the Danish economy
an attractive location for the knowledge workeredes close to these companies’ research centres.
Consequently we can observe an increased spetmtizaf the national partners engaged in
national innovation networks, and a general se&wchenerate more specialized partners in the
national knowledge pool.

The process also goes the other way as univerdi@@® internationalized their recruitment
strategies in order to strengthen the collaboratidh companies and their position in the national
food innovation networks. Hence, new knowledge remdferred and pulled into the national
innovation networks and expected to be captureddiipnal research institutions and universities.
This dynamic keeps the industry at the technoldgicantiers while the companies’ (re-
)constructing and sustaining local innovation neksobrings in new capabilities to the national
food innovation system. Meanwhile, the attractivssnef the home economy for R&D investments
from foreign companies also risdsollowing, as the companies internationalize inrniove by
tapping into knowledge from elsewhere to be adadethéir home capabilities, the actors in the
national innovation networks also experience a ggs®©f internationalization. This can be either as
a result of the networks introduced by the MNC$wtthe pressure to remain a position as world-
class research institutions. Anyhow, this leads psocess ofoncurrent internationalisation. The

Page 108 of 300



S & D10.1: Comprehensive research papers on “Global lrovation Networks:
‘ challenges and opportunities for policy”

same apply to the suppliers, as expressed by onbeoftompanies: ‘Danish companies [i.e.
suppliers] with global outlook are much more atikgcfor us than those with national connections
only’. This probably has different explanations.eQjiven by one of the MNCs was that to maintain
a top position there is a need for accessing atrdctihg people from elsewhere with existing
networks. Another, provided by a key supplier waet tMNCs do pressure their partners to stay
world class. The partners in the national innovatitetworks are expected to develop their
international contacts and profile as if they wantkeep their attractiveness in the national
networks.

The MNCs using knowledge augmenting strategies Haeen through a process of increased
formalization of interactions. A study from the Danish Patent office revealeat fhatenting is of
high relevance for companies using knowledge augngenstrategies. Three of the most
internationalized in innovation also had the highasmber of patents filed in the food industry
between 2004 and 2008 (Patent_og Varemeerkestyre2§d®). Companies engaged in global
innovation networks as knowledge augmenting are thigse developing most technological break-
troughs and all collaboration takes place undetreots and confidentiality agreements — both in
Denmark as well as elsewhere. This was expresse&shdynanager: ‘Leakages of knowledge take
place at home as well as in China; we do not sgaldferences’. This is a consequence of having
their core competitors based in the same natiomadvation system and because external partners
engage across these.

Summing up, companies taking part in knowledge-argimg global innovation networks do not
substitute their innovation networks at home whdfegaging in global innovation collaborations
or/and placing R&D investments off shore. Ratherernationalization of innovation is a
supplement to their home base and ha®hilizing impact on their existing networks. So far, none
of the knowledge-augmenting companies have dowedcaheir R&D activities at home.
Furthermore, although their networks have changethture, the importance of these remains high.
One manager of global innovation explained thatilevthe shareof R&D in Denmark may be
decreasing, activities are increasing as the amiowested increases... every time we add a new
location; coordination gets ten times more difficul Another company explained:
‘Internationalisation of R&D is not a process inialhsome locations are over-taking others in the
global game. It is a question about being preskritadly. If we want to become a serious supplier
or partner, we need to be present. And we look reer®us if we have local R&D' Hence, these
companies often use a combination of global anmmnait approach in their innovation networking:
‘the company needs a mix of brains and competeffimes around the world and it can be difficult
to attract qualified people to Denmark. Therefdthaaugh the Danish R&D site is growing — other
locations currently grow faster’.

The Danish innovation partners are used as actorthe global innovation networks within
specialized areas of innovation and production.ifThele relates to being facilitators and
coordinators of globalized innovation projects whigre organised as more or less independent
projects. A manager in one of the case companigdai@ed: ‘Five geographical sites are
simultaneously working on the same assignment. iasp has the critical mass of skilled people
and cultural backgrounds, which is necessary focess. All coordination takes place in Denmark’.
Hence, collaboration has become specialized inmghexperts within the network at home and

! The companies’ understanding of the consequencegerhationalisation of innovation is of courseeaside of the
story, however triangulating these views with those in their Danish suppliers and academia gilvessame picture.

Page 109 of 300



S & D10.1: Comprehensive research papers on “Global lrovation Networks:
‘ challenges and opportunities for policy”

abroad. Therefore the Danish actors are includeddarglobal teams and can better access external
knowledge through their networks. Meanwhile, theniSla food innovation system is under
pressure to remain a key location, which results ihigh performance demand on the Danish
research institutions. Knowledge creation is embdduh the national innovation system, as the
long-standing tradition of national collaboratioretveen firms, research institutions and
universities. However, according to our casesntbbilisation of the national innovation network is
likely to be higher for network partners that athgdave an international outlook.

5.5 The impact of knowledge-exploiting global innovation networks in national
networks

Companies engaged in the knowledge-exploiting glob®ovation networks are characterized by
producing processed foods for end-consumers. Toaswanies tend to localize their R&D and
innovation at home or within Europe. Hence, mostoiration takes place through national or
regional (European) networks, including actors witheir value chain (upstream and downstream)
or national universities. The Danish food industonsists of strong clusters (Hansen 2009) with a
high level of vertical integration (e.g. in the tbehain ‘from farm to fork’ and the cooperative
company model) and horizontal integration (e.g.erinthain collaborations within IT and
machinery). This segment is dominated by small emedlium-size firms (SMEs). For the larger
firms in this segment innovation networks may alsdude Scandinavian or European partners,
who are often internalized through mergers and iatgpns. Therefore, these “global” innovation
networks rarely reach beyond the regional econc@ompanies in this segment have generally
more moderate levels of investment in R&D and iratmn than in the knowledge-augmenting
segment, and most innovation is incremental, @tg. improving and/or enhancing raw materials,
production processes or product quality/durabilitypically with the purpose of reaching new
markets. Consequently, these networks are not gialyal, and they rarely provide break through
‘new to the world’ innovations but operate withiheir product fields. As the firms in these
networks have focused on brands and end-consunm&etsacompetition is high. Consumers are
generally very sensitive in regard to pricing afdi foods. This segment of the food industry is
vulnerable to changes in the economy and reliesaonal public funding for research and
standardization, for example through the benefliestes in the Danish public technical and
certification laboratories.

Innovation in those networks is often initiateddygtrategy to entry into a new market (e.g. China)
or a new market segment (e.g. young people). Hemternationalization of innovation is
predominantly market oriented. Some of the largemganies in this segment are owned
cooperatively by the farmers. As a consequencehigf awnership structure these firms orient
towards national networks and they collaborate iwittineir value chain (with customers and
suppliers) and national universities and researglrozations. These companies draw heavily on
the existing national food innovation system inesrth develop their products and allowing them to
capture new markets. Hence, due to the dominancemaill-medium company sizes and the
expenses of bringing products to the market, inhomanvolves to a larger extent a wider number
of actors at home than abroad.

Companies engaged in home exploiting strategieg la@yveloped global networks over the last
decade, although these networks do not seem toheyenuch impact on trszope and sizef the
national innovation networks and overall strongioral presence. As R&D and innovation is
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highly localized in the national context, these pames are much more focused on creating home
environments than on putting pressure on theironati partners to engage internationally.
Generally speaking the companies in this segmetiteofood industry are increasingly engaging in
collaborative innovation; however the overall sakethe national networks has not increased.
Instead it has intensified pre-existing collabaras (‘we have moved closer to our partners’). So
far the companies find the knowledge they need ImosDenmark, without any substantial change
in their size or scope. This means that, the lichitdernationalization (mostly regionalization) of
the knowledge-exploiting innovation networks of ghocompanies; we see no mobilization effect
on the scope and size of their pre-existing natiomeovation networks.

Thetypes of organizationsinvolved in national innovation networks do noeseto have changed
substantially either. Danish firms in this segmehthe food industry have traditionally had very
strong relations with national public universiteasd public research organizations, as much as their
national suppliers and customers. Public fundingtiooes to play a very important role in these
national innovation networks. It is worth notingathto qualify for public research funding,
universities are increasingly required some indaiséipplication to their research. This requirement
has reinforced their previous interactions. Accogtly, the four largest Danish universities are seen
as the ultimate national partners for innovatioor Ehat reason, the creation of global/regional
innovation networks of knowledge-exploiting naturas not affected the types of organizations
with which leading firms in those global/regionatworks interact with in the national context. In
other words, there seems to be a high degree dincay from previous patterns, and thus no
visible impact effect.

The companies interviewed expressed the advantdgesessing international networks, but have
done so in a very limited way. Thlwentent of collaborationin national networks ithis segment
rarely involves cutting-edge or disruptive knowledgom outside the national system but the home
environment is seen as an attractive and suppodiwgronment for food research, not least
sufficient. Still, some adjustments have been donerder to operate in foreign markets. By
collaborating with foreign partners in internatibnatworks Danish companies seek to adjust their
products to new market tastes and needs. Furthernmiernational collaborations offers them the
possibility of complying with mandatory standardsdaother requirements for accessing new
markets (Avermaete, 2003). However, this segmentibégs very low intensity of
international/’global” innovation networking, ascass to foreign markets seems to be mostly
supported by the reinforcement of previously ergstpatterns in their strong national innovation
networks.

Indeed, an example of this effort to reinforce ol innovation networks with the aim of
accessing foreign markets is the Agro Food Parls iBha local knowledge initiative supporting the
exchange of knowledge and creation of networks @muational actors within the Danish food
industry. This Park formalizes the strong traditiorDenmark for national collaboration between
companies in the national value chain, and indgcdteat the national networking approach
dominates over an international networking appro&cadme of the large Danish food companies are
present in and around this initiative, one of taeeccompanies of this project currently with more
than 300 employees in innovation. Part of this gegzent with national organizations is the
development of new varieties of produce to stremgttine end products. Another important aspect
is the pattern of inter-disciplinary and inter-sat interaction in the national networks. Our
evidence indicates that this has not changed miths is partly because the degree of
internationalisation of these innovation networksery limited, but partly also because the attempt
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to access international markets has reinforcetidrahan changed) pre-existing patterns in national
innovation networks.

Still, as internationalization of collaboration isnited in this industrial segmentoncurrent
internationalization of national networks is also limited. This limitecconcurrent
internationalisation is partly explained because I#ading firms of these networks are relying on
their national suppliers and national universitiesinternationalize themselves. ‘We expect our
national university partners to keep up with thteinational level’ and: ‘Our Danish university
partners and suppliers help finding potential imétional partners for us to collaborate with’. Some
companies in this segment have no need to engatheewpensive internationalised innovation
networks as they report the Danish research bake suwfficient: ‘we know where our expertise is
and see no need to expand this’. Meanwhile, orieesie companies arranges weekly seminars with
experts for which the company invites partnerdgirtnational network who then spends the whole
day with the company. Sometimes these expertsoaeggh. In addition to this the company share
professors with the University of Copenhagen thlodignding arrangements, and has a large
number of Doctoral and Post Doctorates on theirrpdy They expect these researchers to keep up
with the cutting edge and be partners in their oete after their PhD or Post Docs. These
researchers tend to move on into other nationaisfior back into national university.

Although the companies mainly collaborate with wedtablished national partners in innovation,
the level offormalisation has increased tremendously over the last decdaeisSue of intellectual
property is also more important today than juse fiyears ago: ‘we have established a new
department only dealing with contracts and intéllaet property rights’. At the overall level the
food industry has increased its share of the talish patents from six to 13 per cent. Even for
these companies in which most research takes platbenally in their Danish head quarters, the
consolidation of national collaborations in innawatis characterized by a formalisation. However,
it is worth noting that there is no difference beén the level of formalization of the national
networks and the (few mainly regional) internatiometworks.

Summing up, the global/international innovationwmks based on knowledge-exploitation are
very few in this segment of the Danish food indysBesides, these “global”/regional innovation
networks include actors along the value chaindefihdustry or other industries, predominantly in
Northern Europe. Firms’ willingness to access neneijn markets has not gone through the
creation of global networks, but through the reioément of pre-existing national innovation
networks. This is part of the reason why our figdinndicate that there has basmmobilization
impact on national innovation networks in termscbénging their size, scope, content, and other.
The only remark in this regard is the fact thatoral innovation networks have been reinforced,
but not transformed.

5.6 Conclusions: the knowledge base of global innovatianetworks matter for
the national system

This paper has elaborated on the different impdchamne augmenting and home exploiting
knowledge nature of global innovation networksha hational innovation networks. Table 1 below
summarizes the findings according to these twabfit global innovation networks.

When studying the impact of global innovation netvgoin the sectoral innovation system in
Europe, we formulated two hypotheses accordinght® type of knowledge in those global
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networks. The first of the hypothesis suggests thabbal innovation networks characterized by
firms’ knowledgeaugmentingstrategies will have positive impact in the naslbmnnovation
systems as they stimulate the national innovatiemvarks within the national system by setting
new demands to the local firms and universities, lay bringing and demanding new cutting-edge
knowledge into the system. In contrast to this, seeond hypothesis read that global innovation
networks characterized by knowledgeploiting strategies will not have the same mobilizing
impact, as their approach to the national innovatietworks will not change substantially.

The study of the Danish food sectoral innovatiostay has generally confirmed these two overall
hypotheses. This system is particularly amenabtaitostudy because it has two distinct segments
of firms operating in international markets, nameaipe with knowledge-augmenting innovation
networks worldwide as it operates in a truly globedch, and another segment which is mostly
national-oriented when it comes to innovation atés but export-oriented in regional markets.
The knowledge-exploitation nature of the latter neethat internationalization is relatively limited
to incremental innovation for product- adaptationnew markets, and as shown in the previous
sections, that innovation is mainly conducted wisttional rather than with international innovation
partners.

Table 1: The impact of global innovation networks on natidnaovation networks

Knowledge-augmenting global networks Knowledge-exploiting global/regional

networks

Size and scope of Expanding innovation networks home and Maintaining and consolidating national

networks abroad (most expansion abroad) networks
Relatively expanding the types of S o _
organizations in national networks Maintaining and consolidating previous
Type of types of organisations in national

organisations networks, including the traditional cross-

Only world class partners admitted in national sectoral dimension.
networks.

Increasing the degree of knowledge
specialisation of partners in national

networks. Maintaining the same content of

collaboration in national networks, with
continuous traditional focus on national
research organizations and national
public funds.

Content of

collaboration Leading companies assist/fund setting up

specialized research centres in national
universities to create new knowledge
competences in Denmark.

No concurrent internationalization.
National partners’ internationalization is
not perceived as important.

Partners at home remain attractive only if
they are themselves internationalized.
Concurrent

internationalisation . . L
Concurrent internationalisation because

national partners need each others’
information about the international

Firms in national networks rely on the
international contacts of national
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knowledge frontier. universities — not vice versa.

Formalization of collaboration in contractual Formalization of collaboration in
relations. contractual relations.

Formalisation

Patents and protection of intellectual property Patents and protection of intellectual
is very important. property is very important.

In particular, our findings show that global innbea networks of knowledge-augmenting nature
tend to mobilize their pre-existing national innbwga networks by widening their scope and size,
their knowledge content (cutting across knowledgeiglines and increasing specialization), and
by stimulating a concurrent process of internafi@gaion of national partners. This has a
significant impact in the national system, as i lggnerated a process of adding new knowledge
and new actors into the pre-existing national iratmn networks. In other words, it has generated
new dynamics in national innovation networks. Tigisiot the case in global/regional innovation
networks based on knowledge exploitation as thmsfilnvolved in them do not seem to have
mobilized national innovation networks differenthan they did in the past. Admittedly, this has to
do with the weak nature of those global innovatetworks, because firms have only created few
international innovation collaborations. Most effoto access international export markets have
been based on maintaining and consolidating pretieginational innovation networks.

Having said that, however, only one of the fiveexsp examined above seems to have followed
similar paths regardless of the knowledge natur¢hefglobal innovation networks, thus partly
rejecting one aspect in our two hypothesis. Thiergeto the levels of formalized intellectual
property protection in their interactions at naéibtevel. In this particular aspect, both types of
global innovation networks (knowledge-exploiting dmowledge-augmenting) have been
experiencing similarly higher levels of formalizati interactions in the national context. This
means that, formalization is a generalized treadardless on the national-international dimension
of the networks and regardless the knowledge-naiutlgose networks.

The findings of this paper tend to indicate thag #ffects of the increasing globalization of
innovation have mixed effects at the national lesetording to the knowledge-base of that
globalization. From the point of view of nationgistgems of innovation studies, it underlines that
the ‘national’ dimension of innovation systems lgeging in important ways. Our findings show
that national systems are perhaps not ‘under &ti(@atel and Pavitt, 2000), but that the
globalization trends are significant transformativeces behind some fundamental new dynamics
behind firms’ differentiated R&D and innovation agies (Marklund et al., 2009). Policy-makers
have long started to understand that challenge yNEamopean countries have recently launched a
series of internationalization programs supporsome of these trends, the most interesting ones of
trans-national cooperative nature (Prange-Gstdbl,0R However, many questions remain still
open, not least about the new types of manageoi@petences that firms and national policy-
makers need in order to secure successful outcnmsthese bidirectional dynamics and cross-
border innovation networks; about the differencess industrial sectors and across knowledge
dynamics; or about the conditions under which politstruments are responding effectively to
these new and accelerated changes in a globakteedmy.
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Annex 1: Job description of the interviewees

Formal interviews with:
Case study 1
Vice-president for R&D
Research director

Case study 2
Vice President

Senior Director Protein Optimization
Senior Finance, IT and Legal Director in China
Head of R&D in India

Case 3

Manager of Global Innovation

Assistant Product Manager

Professor at the Danish Technical University
Research Manager in China

Innovation manager in South Africa affiliate
Innovation manager in South Africa laboratory

Case study 4
Senior Director of Corporate Research & Innovation

Vice-director - R&D ingredients
Business Area Manager - Nutrition
Head of corporate nutrition

Innovation director

Senior manager R&D ingredients
Research manager - innovation center
Innovation manager — ingredients
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Informal conversations & discussions with experts ad employees of leading firms in the
sector

Policy advisor - The Danish Agriculture & Food Cailn

Director - The Danish Agriculture & Food Council

Director - Food Science Park, Arhus

Food sector analyst Professor - Denmark as a Fedldyv2012 Conference
Head of Section - Danish Ministry for Food and Agiture

Member of the board — in leading firm case study 1

IT director in charge of supporting IT solutions fonovation projects — in leading firm case study
1

Communication director — in leading firm case stady

Director of Organisational Development — in leadiing case study 2

Business Development Manager - — in leading firsecgtudy 2

Professor at the biology faculty Copenhagen Unityersin leading firm case study 3
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ANNEX 2 Interview question guide for second round binterviews

Square brackets indicate the aspect covered byubstion relating to our assumptions (see section

2).
1.
2,

10.

11.

How has your engagement with Danish actors devdloper the last ten years? [General]

While internationalizing innovation, have you edistied more/less research related
relationships within Denmark? Why (not)? [Scope aize]

Who are your Danish innovation partners today? Heneengaged with new types of
partners with internationalization of innovatioM¥pe of organizations]

If some of your previous partners have been abatticare they particular types of partners
(actors/companies/organizations)? What was th@n@ad ype of organizations]

Has the level of specialization of your partner®anmark changed with internationalization
of innovation in your company? More or less spé&ngal? [content-specialization]

Which are the roles of Danish partners in the magonalization of innovation? Do they play
a role in identifying foreign partners? Do theyifseresults of research carried out abroad?
Do they help identifying new trends within yourléie [content]

Have your Danish research partners internatiordezewell? Do you need them to? [Scope
and size]

Have you engaged with Danish partners outsideabe industry? What are the trends in
terms of cross-disciplinarity in your relationshipgh Danish actors? [content —
disciplinarity]

How formalized are your innovation related parthgrs? Do you make use of formal
contracts, intellectual property rights protectein.? Has this changed? [Formalization]

Are there any differences in the level of formatizelations between domestic and
international research collaborators? Has this gbadd [Formalization]

Have you experienced serious changes in your oekatvith Danish universities while you
have internationalized innovation? In the finanaifignnovation activities? [scope and size]
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Abstract: This paper focusses on the innovation strategidSLlbMNEs undertaken in Emerging
Markets. It draws on case studies of 18 EU MNE$W&D centres located in India, China and
Brazil in the sectors: ICT, Automobiles, Pharmamal$ and Biotechnology. The conceptual
framework developed here identifies specific pagesaind dynamics with respect to the innovation
strategies undertaken at the R&D centre, and imiégration in the MNE’s global innovation links
(GIN). It was possible to distinguish 5 innovatietrategies. These strategies are not mutually
exclusive and fit on a continuum which displays reasing innovation capability, greater
integration into the MNE’s GIN and local embeddesimeOur results show that the R&D centre’s
innovation capability and strengthening of the hastitutional frameworks have happened hand-
in-hand. Further, the innovation strategies evolvasked on the experiences of their interaction with
different institituions in the host system of inatien. Despite the different ways in which they
have evolved, a trend towards greater integratioto ithe MNE's GIN and greater local
embededdness is apparent. It also highlights dista features across sectors. By focussing on the
specific factors (human resources, IPR, publicitutgts, market and competition), this paper
contributes to our understanding of the role ofiiasonal frameworks.

Keywords: Global Innovation Networks, Emerging Markets, Inateon Strategies, Host
Institutional Factors.
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6.1 Introduction

This paper focuses on the knowledge creating diesvof EU MNEs in Emerging Markets. The
main aim is to improve our understanding of innavatstrategies of firms with regard to their
R&D facilities in Emerging Markets. We see suclatggies as resulting from the dynamic interplay
between the host institutional factors in whicheatece is embedded and the extent of its integration
in the MNE’s global innovation networks (GIN). Arfber dynamic element is introduced by
tracing the evolution in the kind of activities tteae undertaken in the centre and in their market
orientation over time. This paper is based on htsijrom case studies of R&D centres of 18 EU-
based MNEs located in India, China and Brazil. Ehesmpanies are amongst the leading R&D
spenders in the following sectors: ICT, Automohilekarmaceuticals and Biotechnology.

The conceptual framework presented in this pagengits to identify the patterns and dynamics
with respect to how the institutional strengths arehknesses of Emerging countries interact with
the innovation strategies undertaken at the R&Dlifiaavithin these countries, the extent of their
integration into global innovation networks andithecal embededdness (see Figure 1 below). The
underlying rationale is that a holistic approachnperative in order to explain such innovation
strategies. Such an approach has to take into attwel host institutional determinants, the leviel o
R&D capability at the R&D centre, and its marketeatation. Further, we emphasise that any
analytic perspective has to consider the interastiand the resulting synergies between these
dimensions over time in order to provide a goodeusthnding of the emerging patterns and
dynamics with respect to the extent of integrationglobal innovation networks and the local
embeddeddness.

Figure 1 presents our conceptual framework. The fioint to note is that the extent of integration
in the MNE’s global innovation network and the extef local embeddeddness are quite low if the
local subsidiary undertakes peripheral and nortegjra routine type of R&D, mainly catering for
the local market (cell 1). The figure also showat tthe extent of integration in the MNE'’s global
innovation network and the extent of local embeddeds increases when the level of innovation
capabilities of the R&D subsidiary is high andaisha global market orientation (cell IV). However,
a greater integration in the global innovation retwdoes not always coincide with the greater
local embeddeddness, as is the case in cells lliarithe precise position of the R&D subsidiary in
this diagram is influenced by the host region’smypactors such as the local technical/scientific
skills and the competence of the supplier and seid¢rase. The relevance of market factors such as
the local demand for low cost products and theilfiéky in operations to meet those demands are
also important, as are the internal demands fromEMNvarious business units. The host
government incentives and national priority on utaleng certain kinds of technology
development also have a role to play.
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Figure 1: Innovation strategies at the R&D centres in hosations — a conceptual framework
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The main distinctive feature is that the Figurertvides a framework to position the different
innovation strategies pursued by MNEs at the R&Dlifees in Emerging Markets, thereby it tries
to capture the underlying dynamics in the intecactietween the different dimensions effecting the
pace and direction of globalisation of innovatidhis framework has also enabled us to highlight
any distinctive features across sectors, with resjoethe innovations strategies of the R&D centres
the location specific institutional factors ande characteristics of innovation networks.

The rest of the paper is structured as follows:tiBec2 presents empirical background and
contributions from the literature. Section 3 dealgh the research methodology. Section 4
discusses the empirical evidence. In Section 4.\4jlli analyse the different innovation strategies
evidenced at the R&D facilities in Emerging Marketghin the conceptual framework discussed
above. Section 4.2 examines the specific hosttinisthal frameworks that have influenced the
MNE'’s innovation strategies in ICT, Automobiles,aPmaceuticals and Biotechnology sectors. The
paper contributes to the furthering our understagdif the role of institutional frameworks by
focussing on the specific factors such as humasuress, IPR regime, public institutes, market and
competition. Section 4.Brovides insights into how the MNE’s innovationaségies impact upon
the host institutional factorSection 5 concludes presents the main conclusions.

6.2 Institutional frameworks & its interaction with MNE ’'s innovation
strategies

Globalization of innovative activities in generahd R&D in particular, has increasingly become
the centre of attention amongst policy makers aratl@mics. It is not a new phenomenon as the
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first major academic studies on the subject begaearing more than 20 years ago (for a summary
of this early work see Granstrand et. al. (1992 main conclusion of this early work was that
the world’s largest R&D spending firms tend to l@ca vast proportion of their innovative
activities at home, close to the location of theiadquarters (Patel and Pavitt, 1991; Gassmann, and
von Zedtwitz, 1999). Past understanding of the glishtion of innovation activities stems from the
analysis of two strategies for R&D FDI: the knowgedexploiting and knowledge augmenting
strategies (Patel and Vega, 1999; Dunning and Haf895; Kuemmerle, 1996These strategies
have been analysed as a function of different sewéltechnology capabilities of the MNEs, its
home country and the host country. These studiee hnated the strong influence of national
innovation systems on the technological and innomedctivities of MNEs (Pavitt and Patel, 1999;
Patel and Vega, 1999; Le Bas and Sierra, 2002).

In general, the knowledge augmenting (or sometigferred to as the home based augmenting)
strategies are associated with locations in advhooentries, where the primary motivation is to
tap into the science and technology base in foreegres of excellence. The underlying rationale
is that MNEs internationalise R&D to monitor newvehieological developments and generate new
technologies and products from locations abroadnf@a, 1995; Kuemmerle, 1997). Such
activities are concentrated in the few locationat tban provide the advanced resources and
institutions and that display continued commitmetd improving their technological
competitiveness position (Jones & Teegen, 2003)s Titerature suggests that the ’'parent
corporation continues to serve as the most actieatar and diffuser of knowledge within the
corporation’ (Gupta and Govindarajan, 2000, p. 490)

However, when it comes to discussing the capatsliin Emerging Markets, the literature has
largely centred around the exploitation of existiaghnology developed at the home base (Dunning
and Narula, 1995; Kuemmerle, 1999; Ernst, 2002; WAND, 2006). Part of this argument rests on
the premise that emerging countries such as Indéh Ghina are characterised by weaker IPR
compared to advanced economies, hence the R&Ditagivof foreign MNEs undertaken in
subsidiaries tend to be different from the actdgtundertaken at home. Despite the weaker IPR
regimes some of the most innovative MNEs are irsinggy setting up foreign R&D affiliates in
these countries. In trying to explain this, 'UNCTAIDd OECD studies have found that these R&D
activities often focus on developing technologieast typically need to be used in combination with
other complementary technologies. In the absendbeofatter, local technology leakage does not
pose a major threat’ (OECD, 2008, p.45). Empirsmatience from China suggests that that strong
internal linkages among technologies can allow $inm generate value from their overseas R&D
even in the absence of strong IPR protection (ZR2&66). Studies show that provided that the
R&D centres are wholly-owned, they are able to gubtknowledge and prevent unwanted
technology transfer, as the tendency for full owhgy is positively related to the technological
sensitiveness of MNE’s business field (Gassmann taa, 2004;China S&T Statistics, 2003).
Many innovative ICT firms in the San Francisco Baga follow a hybrid model, utilizing both
their own R&D centres particularly where intellegituproperty is a concern and extensive
partnerships with one or more Indian majors.

Based on the studies that have focussed on the R&nationalisation in Emerging Markets, it
can be said that in general there is a lack of esiss in the literature with respect to the kind of
R&D activities that the firms internationalise imch countries. One view is that innovation
activities in foreign R&D centres are only concetneith local product adaptation through
intensive cooperation with customers and supplersvious empirical evidence has suggested that
a large part of MNE’s R&D activities in China is rkat driven and development oriented rather
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than research oriented. For example two-thirds df%¢ R&D alliances in China between 1995
and 2000 are development oriented (Li and Zhon@3R0Further studies have argued that the
likelihood of establishing a local development uinitreases if a given firm’s business requires
local product adaptation and intensive customepemation (von Zedtwitz and Gassmann, 2002).
Another view is that innovation activity of MNE’san best be described as global generation of
innovations, i.e., innovations are conceived orlada scale from the moment of inception in an
inter-play between R&D and innovative activities looth the home and the host countries
(Archibugi and lammarino, 2002). This is partiallypported by cases of US companies such as
Cisco and Intel. Cisco’s second global headquariersetup in Bangalore to leverage India’s
engineering resources and develop products foamdnd other emerging economy markets. In the
case of Intel, product development accounts for @B%ctivity in India and has recently begun
designing products in India aimed at developingrtgumarkets.

The vast literature has provided us with a cleateustanding that the precise features of a host
country needed to attract R&D depend on the inglusitrd activity involved (UNCTAD, 2005).
However, identifying the precise features that@esent in healthy institutional environments is a
challenge. Even harder is the task to specify #eegis and underpinnings of healthy institutions
(Mudambi and Navarra, 2002). Evidence based oridiegn R&D activities of US MNCs found
that country-level investments that support insttus conducive to economic development and
scientific output generate a munificent environmiemtR&D (Doh et al., 2005). Further, political
stability with low risk of change, low corruptiomé IP rights protection were important as well.
The increasing role displayed by R&D affiliatesdted in a host country in the generation of new
technology is in accordance with the comparativeaathge in innovation of that country
(Papanastassiou and Pearce, 1997; Cantwell, 1B68).the availability of scientists, technologists
and engineers and the future human resource cdjggbire important factor in the location
decision (Taggart, 1991; Voelker and Stead, 199&)her educational system is seen to be a major
factor (Papanastassiou, 1997; Kuemmerle, 1999).

The drawing power of institutions is shown to bghty contextual (Dunning and Zhang, 2008). In
new technology industries, the availability of R&@rsonnel and low costs of doing R&D in India
have been identified as the primary drivers, wheneaconventional technology industries the
primary factor is proximity to manufacturing and ttee Indian market (Reddy, 2000). In certain
sectors such as Pharmaceuticals there is a greddor public research institutes engaged indasi
research. The relevance of an efficient IPR systemlso critical for this sector. In general, IP
protection is more relevant for asset augmentingdtategies compared to efficiency seeking FDI
strategies where fiscal incentives are rather melevant. However, it is shown that for latecomer
countries, copying and reverse engineering havierigally been a vital source of learning and
upgrading (Lall, 2003).

Governments are shown to have a twofold influentieey primarily affect the climate for
innovation and the local linkages between sciemzk tachnology in the host country. They also
initiate specific policy measures that have anuigrfice on the upgrading of the R&D activities of
the affiliates. But such specific investment inocegg have only an incremental rather than primary
effect on R&D locations (Cantwell and Mudambi, 2R0@n empirical study comparing the R&D
collaboration with public knowledge institutions small advanced economies finds that Finland
has a relatively high share of innovating firmsadlwed in such R&D compared to Netherlands (van
Beers et al., 2008). This they attribute to Finmpsiticy-induced collaborations, linking innovating
firms to domestic public knowledge institutionalustture more effectively than Dutch innovation
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policies. In the Netherlands the focus of poliaggesnore on financial instruments like tax credits
that address firm’s production costs than on imp@ollaboration (van Beers et al., 2008).

6.3 Data gathering and methodology

The empirical evidence is gathered from case studighe innovation activities of 18 EU-based

MNEs with R&D facilities in India, China and BraziThese MNEs belong to the following sectors:

ICT, Automobiles, Pharmaceuticals and Biotechnoldidye selection of the EU MNEs was based
on the fact that they were amongst the leadinggptain their respective sectors both in terms of
market share and in terms of being large employetiseir home countries. They are also amongst
the leading R&D spenders in the EU. Another criterfor selection was whether the MNE had

established R&D and innovation activities in thdi&ny China and Brazil.

The data gathering was facilitated by means of stractured interviews undertaken at the R&D
centres of the EU MNEs in India, China and Brdmiltotal 27 interviews were undertaken between
March 2010 and February 2011. The person intendemas the head of R&D centre. A four page
structured questionnaire comprising 23 questions used as an interview guideline. There are 4
sections in the questionnaire, the first of whielptares information about the R&D in the company
as a whole. The second and third sections are el@\otthe activities of the R&D Centre and on it
external links, respectively. The centre’s struetand relationship with HQ and other R&D centres
of the company are captured in the final sectidre ihstrument was constructed in such a way that
the template for interview guidelines used at th@idn R&D facility could be used in China and
Brazil with only minor modifications.

The empirical evidence gathered provides imporiagights into the changes in the agenda of the
R&D centre in the host location over time. As wael providing comparable data on MNE’s R&D
activities from a host institutional perspectivéaeTinitial strategy was to undertake interviews for
each MNE in at least two Emerging Markets, mostigid and China. However, this proved to be
too difficult as shown in Table 1. For example lir tcase of Infineon and ST Microelectronics it
was only possible to interview the head of R&D cenn India. In relation to the ICT MNEs we
were able to secure 2 interviews in different lmoad in 4 out of 6 firms. However, for the
Pharmaceuticals (including 2 biotechnology firntg}y twas possible for only 3 out of 7 companies
and in the case of Automotive industry 2 out of 5.

Table 1: MNEs interviewed at R&D centres in emerging markets

India China Brazil
ICT
NSN y y n
Philips y y n
Ericsson y y n
Alcatel y y n
ST Microelectronics y n n
Infineon y n n
Pharmaceuticals & Biotechnology
AstraZeneca y y n
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GSK y y n

Sanofi Aventis y n n

Novartis n y n

NovoNordisk n y n

Novozymes y y n

Danisco n y n

Automobile and Parts

Volvo y n

Bosch y n y

Continental y y n

Fiat n n y

Autoliv n y n
Total

18 MNEs 13 12 2

6.4 Discussion

Our results show that the EU MNEs in general redgasdof the sectors they belong to, resort to
multiple innovation strategies simultaneously a&irtinost locations in Emerging Markets. Hence to
regard innovation activities undertaken at the Pesfentres, R&D centres, Technical centres, and
Centres of Excellence located in the Emerging Marlas pure development activities would be ill
conceived. While the innovation capabilities oftakkse centres transcend the low level, peripheral
kind of tasks, they have not yet advanced to tkel lef fundamental research or core R&D with
high strategic content. For example in our caselistuthe generation of common technology
platforms for the entire company, research into meaterials that can potentially generate high
value and strong IPs, and other critical functiomgolving substantially high investments are
mostly confined to the home country locations a&f MNEs and do not feature in the innovation
activities undertaken at any of these centres.

Drawing on the insights from the MNE’s innovatioctigities in host locations, it was possible to

distinguish 7 innovation strategies by analysing lével of innovation and the degree of market
orientation, within a host institutional contexts Bhown in the Figure 2, these innovation stragegie
fit on a continuum which displays increasing inniwa capability and greater integration into the

MNE’s global innovation networks and local embedusss. Out of the possible 7 innovation

our sample. These innovation strategies are notiaiytexclusive, as is explained in the sections
below. Some R&D facilities simultaneously pursueuanber of these innovation strategies. Since
the focus of the paper is on the innovation adéigiof the EU MNEs in Emerging Markets, the rest
of the discussion will concentrate on the 5 innmrastrategies identified in Emerging Markets.
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Figure 2: Dynamics in the interaction between the: innovastmrategies of R&D centre in host location,
institutional factors in host location in which ig embedded & extent of integration in MNE’s global
innovation networks
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6.4.1 Analysing the Different Innovation Strategies a& BR&D Centres in Emerging Markets

Based on the conceptual framework outlined eaitievas possible to identify specific patterns and
dynamics of innovation strategies an R&D centre atsdintegration in the MNE’s global
innovation links in the context of the host indibnal factors. At one extreme is tAelaptive R&D
strategy that is strictly market driven and whe&DRis mainly exploitative, where there is low
level of integration in global innovation networlé&t. the other end is the strategy involving supply
driven and explorative R&D, which relies @pecialised technology capabilitidsat are part of a
system and which are integrated in global prodantssolutions. In between these two extreme are
three further R&D strategies: ti&D on Emerging Market products and technolothe Applied
R&D for the generation of new technology applicaiand to find new market opportunitiesd

the R&D onEmerging Technology area that are government pirari the host country

Figure 2 manifests a varying degree of local embdddss across the five types of MNE strategies
as a function of the strength and weakness of disé institutions in the local system of innovation.
In relation to theAdaptive R&Dstrategy the activities are mostly undertaken internally &ochl
links, which are mainly with the suppliers and ousérs, are weak. In this case the local supplier
links are mostly outsourcing relationships introellias a cost-saving measure and the customer
links are mainly to get the market input and cusipfeedback. In the intermediate strategies, there
is greater embeddedness in the local networkstHeoR&D onEmerging Technology area that is
government priority of host countand in the case dipplied R&D the local partner inputs are
critical. Here the R&D facilities are involved inrimal long-term collaborations, joint projects npi
ventures, and research consortia. For the R&Degjyatio come up witlEmerging Market products
and technologythe local informal links are important as well.

Our case studies show that the specific innovasitvategies pursued depends on the kind of
opportunities and the various operational and mamalgdifficulties arising from the institutional
strengths and weakness in the host system of imieovaAs shown in Figure 2, the five strategies
lie on a continuum with respect to the relevanceugply driven and market driven institutional
factors. For example, the centres w&hecialised technology capabilitiase part of a system and
hence integrated in global products and solutidiney are primarily skills driven and engage in
upgrading their innovation capabilities, throughhmuse training to develop specialised expertise
and provide external training to local universiti€ee emphasis is also on developing various ways
to integrate the specialised functions and tectgietoin the global systems, products and soutions.

On the other hand, in the caseAxfaptive R&Dthe centres are purely market-driven. This is the
case for Ericsson China R&D Institute, where thealisation of existing products and technologies
to meet the demands for emerging countries has highnon the agenda. Almost all (90%) of the
operations at this centre are to cater for locat#je requirements that are very different frornga

of the markets in the developed countries. In sodrket driven centres the most pertinent
capabilities are those related to undertaking ack@mevelopment in-house as well as networking
to foster local collaboration with providers of Bucapabilities. Thé\pplied R&D strategy equally
emphasises creative ways to open up new market rippjtees, signaling that demand
considerations are becoming more important ovee tieflecting the prospects of large and growing
markets. Undertaking innovation activity near tharket is considered essential to translate the
distinct local demand in concise form, and to pdevalternative technology solutions in the wake
of specific technology constraints and regulat@guirements.

While in the case of centres engagedR&D in Emerging Technology areas that have been
identified as government priority in host locatiaime institutional factor most relevant is the
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government support. The emphasis is on mobilisowll networks and setting up of research

consortia in order to help establish an institudloimfrastructure in the host system of innovation

that is conducive for such activities. This is @nded from the research undertaken by Fiat and
Bosch on flexi-fuel technologies in Brazil, Novozgshon second generation bio-fuel for the

Chinese market, Astrazeneca involved in neurosegenesearch in China, and development of local
mobile technology standards in the case of NSNhim&

Evolution of the Innovation Strategies and thetefration in MNE’s GIN

The 5 different innovation strategies identifie@ awot static, but evolve in relation to the MNEs
previous engagement in the host market, and aredbais experiences of their interaction with
different institituions in the host system of ination. Some facilities have engaged over a long
period in the host location and have been invoiwedontinuously upgrading the capability at the
R&D facility. This is because their initial straiewas solely determined by the availability of low
cost skills rather than on accessing advanced amsd competences. These centres have now
accumulated specialised technology capabilitiesh wome attaining the status of an excellence
centre which are recognised by the entire orgapisalhis is the case of most ICT R&D centres
with system integration capabilities, the Auto R&enters undertaking automotive engineering
services in Emerging markets and the specialisedres for Biotechnology such as those
specialising in protein engineering capabilities.

The search for global efficiency has driven thecsmtration of these specialised functions to a
single location thereby reducing duplication. Thesatres do not cater for local demand but
contribute to the parent company's global produckvelbpment. For example, the
STMicroelectronics set up a design centre in India 1995 which initially undertook
characterization, design layout, work on libramés. As the workforce became more experienced,
the centre has advanced to designing full chips emuplete systems (set top boxes). As a
consequence 15% of all VLSI design and softwareities at STMicroelectronics were carried out
in India in 2007, making it the largest design cermutside Europe contributing to one of its lead
technologies. This process is also evidenced innaber of Auto R&D centres. For example when
the Bosch centre in India (Robert Bosch Engineednd Business Solutions) was setup it only
undertook embedded software development but itugiadmoved up the value chain so that today
its activities encompass complete product design electronic design, hardware design, software
design and integration.

In certain other cases the evolution was a gradaal from being a support centre for local
production activities to undertaking adaptive R&®peing fully responsible for developing certain
Emerging Market products and innovation with a glomandate. The Infineon Design centre in
Bangalore was set up in 1997 as essentially a res@augmentation centre. Over the years it has
consolidated its position in the company by acogigreater knowledge and getting more involved
in the product roadmap and project management. ri@gcehe centre has advanced further by

teams.

Some centres are involved in simultaneously deweipproducts for the Emerging Markets and
undertaking specialised functions for the compasg avhole. This is seen in our Biotechnolgy and
Pharmaceutical MNEs (Novozymes and AstraZenecarezim India), in ICT (Alactel centre in

India, the Philips centre in China) and in Auto ¢Bb centre in India). To illustrate, the Volvo
centre in India is developing products for the egimey markets at the same time as providing
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specialised software and engineering functiongiercompany’s other business areas. The centre
has gradually evolved from a strategy based onl Isopplier sourcing and purchasing to
developing Emerging Markets products.

In some cases, the local R&D facilities have evdly®m simply monitoring local technology
trends to undertaking Applied R&D. Over time, thgnfficance of engaging in local and global
networks in order to open up new market opportesibecame apparent to the managers of such
R&D centres. Thus, they have begun to engage wiifoader base of potential clients in order to
identify new applications based on existing techggl The R&D activities of Ericsson and NSN in
China and that of Philips in India provide exampfesm ICT sector. Similar activities are
evidenced in Auto manufacture (Fiat) and Auto congra supplier activities (Bosch) in Brazil. In
Biotechnology, MNEs aims to develop new applicat@dnenzymes in sectors beyond food and
agriculture. For this the local collaboration istlwiglobal players producing rubber products,
textiles, detergents etc.

The discussion above highlights the fact that instmcases that strategies have followed an
evolutionary path. However, there are exceptionsereha company has pursued a more
opportunistic strategy. For example, the R&D calitgbat Novozymes site in India was rapidly
upgraded by acquiring complimentary expertise gmetiglised technology knowledge in surface
enzymes, and is now the centre of excellence foewand juice enzymes R&D.

This can also be said about the extent of the iiatem of different R&D centres into the MNE’s

global innovation networks. There are a varietymalys in which such integration take place. In
certain cases it has followed an evolutionary tiaje, where the integration was gradual, from
being loosely engaged in production networks intgreater integration in the global innovation
networks of the parent company, in line with theumsulation of innovation capabilities at the
R&D centre over many years. Whereas, in other ¢dbesintegration was more rapid, resulting
from the acquisition of local companies with spksel capabilities that are complimentary to the
strengths at home.

General Findings based on the Analysis of the Bvation Strategies

Despite the different ways in which the 5 innovatisirategies have evolved, a trend towards
greater integration into the parent global innavatinetwork and a greater degree of local
embededdness is clearly apparent on analysing thedvation strategies in Emerging Markets.
The Bosch case illustrates this. Being a globalbAgmponent supplier, Bosch has R&D facilities
in lead markets by following its customers, the bglo Auto manufacturers with aggressive
expansion plans in high growth markets. The aswiundertaken at its Development centre in
Brazil focuses on developing local products suchiuas systems (diesel, gasoline and ethanol),
brake systems and chassis and automotive eledrofiice centre also contributes to the
development of flex-fuel engines, which use etha®ofuel and hence has become a competence
centre in flex-fuel technology and the World Engineg Centre for specific products. Internal links
with the parent and the interaction with globalieegring development teams played a crucial role
in enhancing the local innovation capabilitiesase its external links with local engineering teams
of the manufacturers like Fiat, for upgrading épabilities.

The strategic factors in host Emerging countrigsufadertaking R&D includes the availability of
skills, market, presence of research institutes] gavernment-led initiatives, confirming past
research (Demirbag and Glaister, 2010). Howevecombination of these market-driven and
supply-driven factors are relevant for the interraglinnovation strategies in our framework. Only

Page 131 of 300



%t D10.1: Comprehensive research papers on “Global lrovation Networks:
‘ challenges and opportunities for policy”

the two extreme innovation strategies are drivestigtegic factors such as market and skills alone.
In our Pharmaceutical sample for example, the egratmotives for pursuing the innovation
strategies at the R&D centres in India and Chimadaiven by the need to access advanced level
skills and scientific expertise in specific therape areas, to develop drugs closer to the manket a
to take advantage of the government initiativesanieas of priority (diabetic research and TB).
Further, cost is not seen to be that important. él@s, cost seems to matter for the functions
outsourced to Contract Research Organizations (CR®9 discussion below focuses on these
institutional factors with the aim of highlightiramy sectoral differences.

6.4.2 Institutional Factors and Sectoral Differences

Human Resources

The availability of large pool of well-qualified isnitists and engineers is one of the key factaors. |
ICT and Auto, the MNEs looking to expand and sagbethe engineering and other specialised
functions in the medium to long term, are ablergate the critical mass. For example, NSN’s R&D
facility in China grew from under 500 staff to 306tff in just 3 years. The host locations also
offer the flexibility of operations. EU MNEs in owample looking to deal with the peaks and
troughs of the businesscycle, was able to rapidly upscale and downscader thctivities by
outsourcing to local specialised technology andiserproviders. For example, the Continental
centre in India has developed strong linkages \atdal suppliers of software services. Pharma
MNEs also establish linkages with local CRO to utades clinical development, and in-license
from service providers. In the case of India tisiglue to the strong heritage in the production of
generic drugs and the highly advanced skills bagghiemistry.

Despite this, MNEs face many challenges such adifiparity in the quality of the skills, retention
of key personnel, investing heavily in upgrading ttapabilities and to overcome the cultural
differences. The recruitment of experienced manfmrsnore important roles such as to lead and
manage projects, is a severe challenge acrosedatrs. Most MNEs try and overcome this by
recruiting a growing number of expatriates (Sc&stin senior roles) returning home. For example,
the AstraZeneca and Novo Nordisk R&D centres inn@remploy a similar strategy of recruiting
Chinese scientists who are expatriates.

However, some of the challenges are much morearitn specific sectors. The retention of skills
is a greater challenge at the R&D centres in IC3 Biotechnology, compared to Pharma and Auto.
Whereas, it is much harder to find skilled peome dpecific functions in Auto. The Continental

R&D centre head in India found it difficult to recr people with a good understanding of the
combustion process in a cylinder of an engine, Wwisessential when developing car engines.

“In India...there is Tata and Mahindra and few othéut it's not comparable to what is done in
Europe or the US today. And so the number of exfertreal combustion process, exhausts, after
treatment process, they are not there. So the derelopment is initiated in Europe or in the
United States ... then our Indian team is eithgapsuiting the core development, or applying it now
to Tata and other projects localty.
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IPR Regime

MNEs employ many ways to overcome the threat fropaker IP protection at their R&D centres
in India and China. Generally, the innovation at#g that are critical for the competitiveness of
the company are undertaken in-house. It is theaowe-and support functions that are outsourced to
specialised technology suppliers & service prowdé&urthermore, most of the local collaborative
projects on emerging technology areas involve pregetitive research. However, the weak IP
regime is stalling the progress in upgrading theovration of the R&D centre only in some cases.
MNEs across sectors approach this differently démgnon the extent of the threat of weak IP
regime. For example, Novozymes found the retentibkey skills a greater challenge than the
retention of its formal and informal IP in India.

Public Research Institutes

The cooperation with universities and researchituist is regarded as an important means to
access the complementary technology and resoul@espite this there are differences in the

underlying motives for collaboration across thet@ec In the ICT sector, the university links are

primarily to ensure a steady supply of engineesikiis. Whereas, in the case of Biotechnology and
Pharmaceutical sectors, the emphasis is on congegith developments in basic research. In the
Auto sector, the local linkages are mostly with @igrs (in the case of Auto manufacturers) and
customers (in the case of Auto suppliers).

In the ICT sector, some centres have researchboodfion with premier institutes in field of
computer science and networking. This is the cagdaatel’'s research facility in India. Similarly,
ST Microlelectronics centre has dedicated laboredoat premier research institutes such as India
Institute of Science (l1Sc) and India InstituteTadchnology (IIT). In Ericsson’s centre in China the
university collaborations involve sponsoring of@ach projects at the universities . Whereas, in
most other cases it is to source talent as sedfritsson’s centre in India.

More long term and extensive research collaboratiare evident in the case of Pharma R&D
centres in China. NovoNordisk has set up a resdataidation with Chinese Academy of Sciences
to undertake research in diabetes, bio pharmae¢sidnd protein sciences. In the case of GSK, the
centre’s collaboration program on combinationalnoiséry with the Shanghai Institute of Material
Medical has been ongoing for more than ten yeasttaZeneca centre has alliances with Beijing
Medical School on basic science. It has also asted technical collaborations by investing in
local bio-companies. There is evidence of suchslimk Biotechnology as well. According to the
biotech MNE’s R&D manager in China,

“In addition to having access to highly educatedfsiad first class universities, we also find a
mature biotechnology network in China, which we aaga to continually enhance our advantages
in the field of enzyme discovery and protein ergjiing’

Markets and Competition

For the MNEs in our sample, the emerging econormiesides great market opportunities due to
the high growth in domestic demand and escalatingme level. In order to tap into the rural and
low-income market segment that are at the bottorthefpyramid, the MNEs in the business of
mobile technology and services perceives immengengal in developing socially applicable
applications such as emergency services, tele-imegdic e-learning, micro-finance. The
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development of these applications is by partneriitp the domestic informal institutions who
closely engages with this segment of the population

Another driving factor is the development of lostdndards in these markets. The MNEs in the
business of wireless and wire line technology stitacture, finds it important to collaborate with
the telecom operators and service providers. THelRB&s facility in India partners closely with
Alcatel-Lucent customers as they deploy new teagies such as cellular data and low-cost
networking to address their most challenging pnoisleThe Alcatel facility in China collaborates
with major telecoms operators such China TelecothGimna Mobile.

However, the sales prospects in the market nebeé targe enough to justify the R&D activities in
host locations. Alcatel undertakes extensive lsaéibbn at their R&D centre in China unlike in
India. According to the R&D manger,

‘India is still not a major customer for ALU, in cparison to China. Installations in India are 2G.
There are teams that support the legacy instalteisuch as the E10 switches). Focus on India is
on voice, the 3G licenses have not been givenytitdoGovernment, whereas, China is already 4G
and by virtue of being a major customer also hasuegh bigger R&D

This is the case with Novozymes, where its R&D mEntare set up only in markets with sales
potential. The two Biotechnology MNEs supplies eneg and other bio-ingredients to global
players. The localisation needs of their intermalccustomers are the main reason for undertaking
local R&D.

A number of Auto R&D centres are catering for tleenéind for low cost products and technologies,
by undertaking localisation of existing productsl aechnologies involving re-engineering, cheaper
design implementations and other adaptations. Titeli facility in India plays a critical role in

its overall effort to improve safety for small cavghile the Fiat centre in Brazil undertakes R&D to
cater for the specific demands for the flexi-fueldalocker technologies in automobiles. The
rationale was that the differential local uniquend@ds on products, such as smaller engine for
smaller cars, could not be easily met by the hjggcgication products used in high-end cars that
are available for the EU market.

The Auto component suppliers such as Autoliv andti@ental, established R&D centres in China
mainly to be present in one of the largest automeotharkets in the world, close to the growing

R&D presence of major international car manufacesire that location. This is also the driver of

Bosch centre in Brazil. Further, the Auto MNE resg® to demands from the local OEMs for rapid
solutions to the problems encountered in producéingineering. Additionally, when the centres

were set up, the Indian market was of little impode to Auto component suppliers, but recently
supplying the Indian OEMs has increased in impagarndence, in Continental, certain business
units have started to collaborate and to providesattancy services to local auto manufacturers
such as Mahindra and Tata

6.4.3 Impact of MNE Innovation Strategies upon Host tostns in the Host System of

Innovation
In many of our cases, the innovation strategie® hiampacted upon the institutional frameworks in
host Emerging countries, where the MNE’s subsidianpvation agenda and the strengthening of
certain aspects of the host institutional framewohave happened hand-in-hand. Though the
weakness of the institutions in these host innowvaglystem poses a constant risk to MNES trying to
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increase the scale and scope of innovation aesviti the Emerging Markets, the cases demonstrate
their direct engagement in strengthening the ustihal shortcomings. Some of the role played by
these facilities include:

. Devising specialised courses at universities talg gap existing in the demand and supply
for appropriate skills for specialised functiondhie labour market;

. Encouraging entrepreneurial activity internally, rmally transcending the company
boundaries and spilling over into the market bemefithe local innovation system. This
involves activities such as technology-based sfimibat are no longer core to the company,
option-based alliances with local specialised tetdgy providers, and expertise offered
through consultancy business.

. Transferring best industry practices to its outsedrrelationships;

. Developing the local supplier base to cater forNtiE’s local as well as global markets has
resulted in world class and highly competitive digspcapabilities;

. The bridging role played by key personnel at théseilities where they advise the
government and other stakeholders on setting umsing regulations and technology
standards in emerging areas of mutual interest.

6.5 Conclusions

This paper draws on the insights from case stugfi@snovation activities of EU MNEs undertaken
at their R&D subsidiaries in Emerging Markets aflilpy China and Brazil. It set out to examine the
dynamics in the interplay between the three dinmssidetermining the pace and direction of
globalisation of innovationvis., the innovation strategies undertaken at MNE’s R&bilities in
Emerging Markets, the host institutional factorsmnich the centre is embedded, and the extent of
its integration in the MNE’s global innovation netks. The conceptual framework developed in
this paper uses a dynamic approach and takes amsideration the interactions and the resulting
synergies between these dimensions over time.

Based on the new empirical evidence gathered,different innovation strategies were identified
in Emerging Markets depending on the innovationabdjies of the R&D centre and its market
orientation, within a host institutional frameworkhese strategies are not mutually exclusive and
lies on continuum of increasing innovation cap&pilider market orientation, greater integration
into the MNE’s global innovation networks and loeahbeddedness. This enabled us to provide a
good understanding of the emerging patterns andrdigs with respect to the extent of integration
in global innovation networks and the local embeltihess.

Our results show that despite the different wayshicth these innovation strategies have evolved, a
trend towards greater integration into the MNE'shgll innovation network and a greater degree of
local embededdness is clearly apparent. The distenéeatures across sectors, with respect to the
innovations strategies of the R&D centres, the tiooaspecific institutional factors and in the
characteristics of innovation networks are highiegh By focussing on the specific factors such as
human resources, IPR regime, public institutes ketaand competition, this paper contributes to
our understanding of the role of institutional flamorks. It shows that in Emerging Markets the
R&D centre’s innovation agenda and the strengtlgenincertain aspects of the host institutional
frameworks have happened hand-in-hand.

Page 135 of 300



S & D10.1: Comprehensive research papers on “Global lrovation Networks:
‘ challenges and opportunities for policy”

The results of the paper has important implicatimnshe EU MNEs and for organisations involved
in the creation, use and diffusion of innovatioheTglobally networked nature of innovation means
that it has implications for organisations fromibdeveloped and developing countries engaged in
attempting to integrate the widely dispersed irdgaomal innovation networks. By considering the
specific comparative advantages and innovationtegfi@s in India, China and Brazil, it has
highlighted the policy areas that need to be adet$o strengthen the institutional framework for
fostering innovation with the involvement of MNEs.

Firstly, the MNEs involved in new technology bagadducts and processes innovation require
knowledge inputs from multiple fields. It is impant to mobilise both market-related inputs as well
as specialised technical knowledge in order to esgfally innovate. It is become evident that such
new and complimentary knowledge are increasinglindesourced from Emerging Markets,
residing within various informal and formal instians in the host NIS.

Secondly, in industries characterised by compregseduct life cycles and increasing speed to
market, as well as in the industries facing madaguration in established economies, the high
growth markets in India, China, Brazil etc. areyattractive. In these locations however, it is

required to undertake innovations that are diffefeam the innovations undertaken at home (and in
established markets) to succeed in these marketsder to undertake R&D on Emerging Markets

products and technology, the institutional streaghiih home locations and the existing research
facilities in Europe and the US are increasinglynio to be unsuitable and out of touch with the
specific knowledge requirements and the essentaken feedback.

In the R&D facilities in Emerging Markets, such easch can be undertaken in close interaction
with the market and can facilitate frequent exclesngith the key stakeholders involved in the
development of the technology and innovative sohgi Moreover, the conditions are most suitable
for enabling them to simultaneously introduce tbgutting innovations in all other markets if it is
found relevant. The countries such as India anch&hbombine enormous market potential with a
large pool of well-qualified scientists and engirseéOne specific location advantage is that it is
able to provide the flexibility, which is importatd undertake innovation activities efficiently and
to sustain higher returns to R&D investments.

In recent years the MNEs have focussed on devejdpim cost products in Emerging markets as a
competitive strategy rather than competing with ¢élkpensive and ill-adapted European products.
The attractiveness of vast and untapped markenhpateombined with the presence of essential
elements in the host innovation system conductveihdertaking R&D have encouraged MNEs to
do applied R&D to find new technology applicaticarsd to create new market opportunities. The
presence of large international suppliers and costs, premier research institutes with world-wide
recognition, presence of low cost service providesgstem integrators, contract research
organisations, as well as the presence of spemibtechnology and service providers in the region
have been the main factors.

Moreover, the government in these countries hasntBc priotorised key emerging technology
areas as a means to increase the competitivenesatiohal industries. This provides the EU
MNEs, an opportunity to contribute not just in teology development by benefiting from the
public funding and support, but also in establigrappropriate industry regulations and technology
standards and in strengthening the institutioreingwork for undertaking innovative activities in
general. The latter is imperative for MNEs pursuamgEmerging Market innovation strategy as a
means to have the competitive edge and to sucoegetbughening global competition.
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Abstract: The existing literature on the globalisation of emation is dominated by work on
advanced multinational corporations from the devetb world. But how do firms from
institutionally underdeveloped environments becamoé only part of, but also the initiators of
global innovation networks? It is well known thatstitutional voids” in developing countries, i.e.
the absence of elements such as well-developedavaltdegulated customer and financial markets,
a logistics and distribution infrastructure, andearabling regulatory context, may limit economic
activity. We argue that the very institutional veithat may be seen to be potentially limiting are
actually triggers for the emergence of global ireten networks.

We study this process by comparing two cases, Skgpe Estonia and MXIT from South Africa.
Multiple interviews were conducted at each of tinen$, and supplemented with archival data. We
conclude that firms selling digital services operiat a globally dispersed way and use the world as
a reference point when considering both what ctutes a market and its boundaries, and think
similarly about the acquisition of capabilities asdppliers. As firms rely on the vision of few
founders and on a global (rather than local) netwtirey do not need systemic engagement with
the home country. But even though the internatiar&ntation of these firms is as high, the
sourcing of capabilities is not as often done thgfosubsidiaries.

Keywords: Institutional Void; Global Innovation Network; Sgg; MXIT; Capacities; Alliances.

*Corresponding author: Tel. +27 11 771 4000/4213aikaddress: barnardh@gibs.co.za
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7.1 Introduction

How do firms from institutionally underdevelopedveonments become not only part of, but also
the initiators of global innovation networks? Inmsengly, firms like Huawei (from China) and

Wipro and Infosys (from India) are becoming fornmbolia competitors globally with extensive

networks through which market their offerings arldoainnovate — even though their home
countries are not technological leaders. In thgepawe hypothesize that the local factor condgion
that may be seem to potentially limit the formatiohglobal innovation networks are actually
triggers for the emergence of such networks.

There is currently only limited empirical evidenakthe emergence of global innovation networks,
and most of the available work is on advanced mafiibnal corporations (MNCs) from the
developed world (e.g. Archibugi and Michie 1995;n@eell, 1989; Cantwell & Piscitello, 2007,
Chesbrough, 2006), although some recent contribsitamalyse the impact of the globalisation of
innovation on small and medium sized companiesn@iaet al.,, 2010; Van de Vrande et al.,
2009). There is increasingly anecdotal evidence finens create and operate through global
innovation networks even when they originate frayardries where the pool of human resources as
well as research and development (R&D) capabildieslimited. But little is understood about the
emergence of global innovation networks in firmanrless developed countries.

The emergence of firms that sell digital servicesatglobal market is a new phenomenon, and
challenges many of the established insights ofrmatonal business research. For example, the
essence of the Uppsala internationalization th€bogh the original and updated version) is that
firms increase their exposure and commitment toreign market (or supplier base) incrementally,
as they increase their understanding and trustaset markets and suppliers (Johanson and Vahine,
1977; 2009). But what do those terms mean forra fike ChessCube an online chess platform
with 1.4 million users globally 40 months after fmling, or Clickatefl, a mobile messaging
provider that delivers SMS text messages on bedidiulk senders to 221 countries through 871
network operators? Terms like “commitment” and émiationalisation” can perhaps be used at the
most general level of analysis, but it may be mappropriate to extend existing theory to better
account for those firms’ relationship with theiruotry of founding and the wider world

We study the emergence of globally connected intiaevdirms from less developed countries by
comparing two cases, Skype from Estonia and MXémfiSouth Africa. The choice of countries is
deliberate, as the majority of developing counttaek the scale of India and China. Both firms sell
digital services to end users in a global markéhoagh the firms are very different in size.
According to Wikipedia estimat&8kype has more than 663 million user accounts, MX(T 27
million (growing at a rate of 40,000 new subscops a day and thus following a similar growth
pattern). Indeed, the user base of both is a mowarget. Both firms are highly internationalised,
but not structured as traditional multinationalsrmgubsidiaries.

We use a comparative case analysis to arrive &etlwore insights. First, information and
communications technology (ICT) has given rise tye of firm where both the offering and the

* Accessed June 6 2011, http://fen.wikipedia.org/@Wik&sscube

2 Accessed June 14 2011, http://www.clickatell.coratabus.php

® Both ChessCube and Clickatell were founded in Sd\ftica and retain a significant presence therd, feither
emphasise their South African origins.

4 0On June 6, 2011: http://en.wikipedia.org/wiki/Skymd_http://en.wikipedia.org/wiki/MXit
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market can operate purely on-line. This type ahfiherefore has a different relationship with its

location than the traditional MNC, and targets gloimarkets from the outset. The second insight
relates how these firms connect to the rest ofwied from their somewhat underdeveloped

context: Provided the firm has adequate technoédgicd managerial capabilities — even when their
home location and domestic institutions are undezidped — they can become lead firms in global
innovation networks. Finally, we note the role dabntractual agreements and alliances as
mechanisms to obtain the capabilities and servicesfirm needs. In other words, firms create

relatively loose networks rather than operate tbhotightly integrated subsidiaries.

7.2 Literature review

Digital service firms in developing countries, whethe technological infrastructure and other
capabilities are often underdeveloped, tend to fpart of highly global innovation networks. We
argue that their underdeveloped home context ata #&igger for their participation in global
innovation networks, firstly because the ICT pagadiallows digital service firms to mitigate many
of the constraints of a given physical locationgd aecondly because those firms are skilled at
overcoming what can be termed “institutional void®¥e therefore consider first how the
emergence of ICT has affected the role of locatemj secondly the literature on institutional
voids.

It has long been established that although ICT lesadb greater dispersion of activities than before,
the dispersion strengthens existing locational gpast Low value-added activities are more
dispersed than before, but high value-added aetsvére increasingly concentrated (Gorman, 2002;
Nachum, 2000; Zaheer & Manrakan, 2001). Moreoveghtvalue added activities are generally
located in existing highly developed business @&mtiSome technical explanations (e.g. that
bandwidth matters) have been offered for why ICB flaus far not significantly challenged
locational hierarchies, but the key explanationtfer persistence of existing locational patterns is
that social depth is not the same as spatial r@dongan, 2004). Although useful information can
be exchanged through the web, advances in ICT dsiilhot enable the type of context-specific
complex communications that facilitate trust forioat(Leamer and Storper, 2001). The evidence
therefore suggests that the emergence of ICT ikelplto fundamentally challenge the prevailing
concentration of economic activity.

A partial exception is the work on how ICT firmseuselational networks to respond to the
possibilities and constraints of physical distanicetheir update of their well-known model of
incremental internationalisation, Johansson andIinéali1977; 2009) state that firms operate in
networks, and that physical distance matters legs trust and commitment. It is well known that
physical proximity facilitates interpersonal aspgddte trust formation, but the concepts are dcitin
Indeed, in their test of the original Johansson dalline model Moen, Gavlen & Endresen (2004)
demonstrate that networks, both industrial and queis play a key role in determining where
software firms will locate when they internatiosali Trust is unlikely to be spawned by purely
Internet-based relationships, but once trustingtieaiships exist, the Internet can help relatiopshi
function over a geographically much larger spadausTCole (2008) finds that the geographically
quite distributed animated film producers in Euroglg on events like the annual “Cartoon Forum”
to meet like-minded people and identify future oppoities, while ICT technologies allow people
from different locations to subsequently work tdupet
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Moriset (2003) argues that two types of ICT firme &merging. Firms like web agencies and

Internet service outsourcers are linked to theénts and broadband networks, and not only remain
tied to a specific location, but are also disadagatl by a peripheral position. At the same time,
what Moriset terms a “creative district” is emegjiriThese are niche providers of services like
programming, Web design and graphics — whom Mo(i2@03:2183) refers to as “the end of the

business intelligence supply chain’— where people lbe located away from the centre, even in
rural areas, and use connectivity to deliver teeiwices.

The scholars arguing that ICT has a (somewhatypliste effect on current patterns of economic
activity and location do research on industries tn@ geographically away from the locations
where most economic activity takes place: Mori@&0Q@) researches ICT firms from Lyon, Cole
(2008) the European film animation industry and Klo&avlen and Endresen (2004) focus on
small Norwegian software firms. All of these firrage trying to find a niche in an institutionally
already well-developed context. ICT firms from deyegng countries face perhaps even greater
disadvantages than those firms, but there mayls®sadvantages to their position in institutionally
underdeveloped contexts.

The notion of paradigms is useful. It is well-doanted that firms, technology and industries co-
evolve (Murmann, 2003) and that established econamstitutions in countries struggle, because of
path dependency, to adapt to new industrial anthtdogical paradigms once they have developed
strengths in an existing technology (Cantwell, 199992). A basic feature of the current ICT
paradigm is the trend towards not only globaliggtibut also heterogeneity, diversity, and
adaptability. This in turn leads to market segm@miaand niche proliferation as well as to
production disaggregation and segment relocati@ne@® 2002; Perez, 2006: 41-46). In principle,
therefore, the ICT paradigm could well hold oppoities for developing countries.

However, in order to realise the opportunities afieav paradigm, new industries need to bring
together the “factors of production” needed forcass (Storper & Walker, 1989).Although they are
not constrained by the existing structure of ingtins and competencies, developing countries are
at the same time disadvantaged because institutichese countries are generally underdeveloped
and unresponsive (Chaminade & Vang, 2008). Theonotif “institutional voids” is receiving
increasing theoretical attention in understanding hature of economic activity in developing
countries.

Institutional voids refer to the many inadequaseaffered by developing countries. They include
the absence of elements such as well-developeavaltdegulated customer and financial markets,
a logistics and distribution infrastructure, and earabling regulatory context where aspects like
intellectual property rights are acknowledged anfbeed (Khanna & Palepu, 2010). Institutional
voids can also relate to deficiencies in educatiamstitutions that are especially crucial for the
knowledge-intensive and R&D activities that chagase the ICT sector.

Increasingly, there is a sense that institutior@tlsy — or more accurately, the need to somehow
overcome or mitigate them — can present firms fewreloping countries with entrepreneurial
opportunities (Khanna & Palepu, 2010; Tracey & PBil 2011). In the process of pursuing those
opportunities, firms develop capabilities that denof wider use. Thus Cuervo-Cazurra and Genc
(2008) document how MNCs from developing countrigsed to operating in an institutionally
underdeveloped context, perform relatively welthe least developed countries.

The literature on institutional voids sees the dstmearena largely as the centre for learning and
opportunities. For example, one of the commonly udoented ways in which business in
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developing countries responds to institutional goisl to organise as business groups (Chang &
Hong, 2002; Khanna & Yafeh, 2007). Business groangs argued to be beneficial because they
internalise numerous functions that are not peréorniby markets, and thus compensate for
underdeveloped institutions. Business groups hasteoag domestic focus: Bhaumik, Driffield and
Pal (2010) find that concentrated domestic ownersaduces the likelihood of a business group
investing abroad. Meyer and Tan (2010) find thatiless groups can use external connections to
become more international, but their focus remaisile a given country.

Moreover, business groups do not always provideeloging country firms with adequate

capabilities to operate in a given industry — thay simply not be enough skilled people in that
industry in a country. This is especially seennmall states, but can also be true of slightly large
but still underdeveloped countries, especiallynié aises a relational understanding of small states:

... being a small state is tied to a specific spagimporal context and that this context, rather
than general characteristics of the state, defimethdicators such as its absolute population
size or size of GDP relative to other states, Ssile...

(Steinmetz and Wivel, 2010: 7).

In other words, size is defined by being the weakrner in an asymmetric relationship and it is a
dynamic characteristic of a country, and its impa@nges over time. Currently, evidence suggests
that smallness is a source of multiple constraersinnovation and economic development in
general (e.g. Armstrong & Reid 2003; contrast vidtisterly & Kraay 2000). These constraints can
be summarized as follows: First, small states db have the financial capabilities or human
resources to invest much into cutting-edge scieresgarch, and development. Second, almost by
definition, small states (and more so the less ldpee they are) have small home markets that
limit the possibilities for economies of scale aygbgraphical agglomerations. Finally, their small
home markets and the subsequent dependence ontseip@aten them with over-specialization,
lock-in, and low diversification of the economicwstture (Kattel et al., 2010).

However, research on “born globals” provide evidenicat firms can respond to small home
markets by considering global markets from the etuan & Phan, 2007; Vissak, 2007). Young
internationalising firms need an adaptive capacitthe needs of foreign markets (Lu, Zhou, Bruton
& Li, 2010), which presents a challenge if firmdenfhighly localised services. However, some
digital service offerings (e.g. many “software-aseavice” offerings) require only limited
localisation and are therefore largely exemptethftbat requirement. Digital service firms also do
not require a physical distribution infrastructiwe delivery of the service, further limiting theed

for customisation. We argue that the combined smiafhestic market and the relative ease of
accessing global markets create a global oriemtaong firms from the outset, leading us to our
first proposition:

Proposition 1 In less developed countries, the lower leveloafal purchasing power and limited
need for customisation lead digital service firmgonsider global markets from the outset.

However, firms are unlikely to succeed in globalrkess without the capability base to support
their internationalisation. The emergence of globaiworks offers small states and developing
countries an additional way to access resourceégrtiag do not have at home and to the extent that
developing countries can forge linkages in globatiworks, the potential for “reverse knowledge
outsourcing” (Ernst, 2002) exists. Participatiorgiabal networks can facilitate not only knowledge
diffusion, but also knowledge creation and capgbdevelopment in developing countries. Rather
than develop a domestic response (e.g. by forminQusiness group) to the problem of
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underdevelopment, firms can “supplement” their télges through a range of partners from
across the world.

Hierarchies in global networks still exist; netwsriypically consist of a “flagship” firm and the
other network partners (Ernst, 2002). Generallyndi from less developed country tend to be
contractual partners rather than the lead firmhay tlo not possess the needed core technologies.
Although it is rare for firms from developing coues to have both the technological leadership
and the managerial expertise to occupy the leadigy in a global network, it is in principle
possible. Because of the power of path dependemeyargue that developing country firms are
more likely to occupy lead roles in global netwoiksnew and somewhat turbulent industries,
where leadership positions have not yet been cadeithe rise of ICT and digital service firms
creates such an opportunity, especially if a dguelp country firm can create a substantial
innovation, and follow it up with a strong visiomdamanagement. This leads us to our second
proposition:

Proposition 2 In less developed countries, digital service firsucceed in establishing global
innovation networks to the extent that they haviemsive capabilities both in terms of technology
and management skills.

However, it is likely that digital service firmsoim developing country firms will struggle to find
the needed capabilities domestically to supportoorgyglobal growth. Developing countries are
characterised by underdeveloped educational itistis, and especially because institutions in
developing countries are generally slow to resptandhanging needs of industry (Chaminade &
Vang, 2008), emerging industries may not be ableawrce the needed skills from their home
context. There is a growing literature documentimgw developing country multinationals
(“emerging multinationals”) access resources thhotigeir presence in the more developed world
(Borini, Fleury & Fleury, 2009; Gubbi et al., 200@)nd digital service firms are likely to also look
abroad for needed competencies.

However, ICT firms are less likely to organise e tsame way as most MNCs. Ernst has pointed
out that the use of externalised resources is &dwate trend in ICT:

No firm, not even a global market leader like Intehn mobilize internally all the diverse
resources, capabilities and bodies of knowledge d@na necessary to fulfil this task [i.e.
achieve an ROI acceptable to investors]. As a apra®ce, global firms increasingly
‘externalize’ both the sources of knowledge andigs.

(Ernst, 2010:313)

This trend is of particular benefit for firms frohess developed countries, because for them,
externalised sources of capabilities (i.e. thosg tan be procured through the market) are more
accessible than internalised sources (Barnard,)20b0the extent that firms are still “outsiderg” i
the global economy, they may struggle to estaldiske ties with quality partners in the developed
world. Relatively loose, contractual relationshipse a more likely avenue for accessing
competencies from leading firms. In time, driven fmutual recognition of the worth of the
relationship and the need to have more direct obotrer the actions of partners, relationships may
become hierarchical, but hierarchical governancbkedy to be rare. This leads us to our third
proposition:

Proposition 3 The sourcing of capabilities for virtual servicisns is less often done through
subsidiaries, and more commonly through contractlationships or partnerships.
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All three our propositions suggest that the mostmetent digital service firms from less developed
countries are likely to create and operate throglgbal innovation networks, and that those
networks evolve not in spite of, but because of itisitutional voids that these firms need to
contend with.

7.3 Methodology

This study relies on a comparative case analysis.spécifically focus on the relationships that
firms with less technologically advanced home caasathave with their home country and with the
rest of the world. Our two exemplar firms, SkypedaWXIT, are similar across numerous
dimensions (see Table 1), notably the nature af tifeering and their origins in countries with an
underdeveloped technological infrastructure, arfi@dprimarily in terms of size Skype has about
20 times the user base of MXIT, making it possible@stablish whether or not internationalisation
at some point — albeit only once a much largeratust base has been developed — starts to follow
a more traditional pattern, including that of ttamhal MNCs.

Table 1: Details of Skype and MXIT

Skype MXIT
Country of founding Estonia South Africa
Year of launch 2003 2005
Platform Initially PC-based, increasingly multipleMobile-phone based
platforms
Main offering A suite of social networking offeriag | A suite of social networking offerings,

9}

including voice call, phone call, video | primarily instant messaging with services lik
call, instant messaging, desktop sharindile and photo sharing. Also offers an on ling

and file sharing currency for use in their e-commerce site for
offerings such as participating in chatrooms|or
buying music.
MNC ownership Microsoft (US-based ICT company) | NasPers (South Africa-based media company)
100% share bought in 2011 30% share bought in 2007
USS$ 8.5 billion Undisclosed amount

In 2005 the US-based ICT consumer-to-
consumer company e-Bay had
purchased a 100% share in Skype,
reduced to 30% in 2009.

Current user base About 663 million users Aboutr@ion user§
Targeted user base Global Emerging markets, youth

Interviews were conducted during 2010 and 2011ve iinterviews at MXIT, and three at Skype.
Interviews were conducted with the top managemémach company, as well as division heads

® At the time of data gathering, Microsoft had not gequired Skype. The US-based firm e-Bay had a 3b8&fe in
Skype, while MXIT was 30% owned by a South Africaadia MNC, Naspers.
¢LinkedIn, accessed June 10 2011, reports 34 millsers: http://www.linkedin.com/company/mxit-lifegks
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such as Sales and Product Development. The intesweere anchored in specifics, e.g. “explain
your relationship with partners” and were conduckedEnglish at MXIT and in Estonian for
Skyp€. Interviews were supplemented with archival dateuding press releases, published
interviews and online commentary.

The interviews were transcribed, and core themes&th company identified. For example, a
number of interviewees at MXIT mentioned percegioh the wider South African community in
response to previous bad press. However, themes ineluded in the paper not only if they
contributed to a more fine-grained understandingayt the firms do business from their relatively
underdeveloped local institutional context, butoalé themes were addressed by both firms.
Because the researchers wanted to have a compavagiv, researchers cross-checked with each
other to find if themes found in one set of intews were found in the other. It is however
important to note that what was looked for was lsinthemes (e.g. Skype did not seem concerned
about local perceptions, so that theme was drop@ehk¢r than a similar content of responses (e.g.
Skype and MXIT both discuss their market orientatiso that theme was included, even though
their approaches are quite different.)

Using this approach, it became clear that ICT hasngrise to digital service firms that are highly
globalised, but operate quite differently from treditional MNC in terms of global location. Three
core themes emerged. First, in terms of marketgtatliservice firms from developing countries
internationalise from the outset, but small “listenposts” rather than the much larger traditional
sales office is needed for even their most impomaarkets. Second, these firms can become lead
firms in global innovation networks if they have bstantial technological innovation and
managerial resources. Finally, digital service fifrom developing countries use the relative ease
of global procurement to access capabilities apglgers from across the world, rather than try and
upgrade underdeveloped capacity in their home cpulmt other words, provided that the firm has
a strong enough initial capability base, its undgedoped institutional context acts as a trigger fo
the emergence of a global innovation network.

7.4 Results

Proposition 1 states that in less developed caas)tthe lower level of local purchasing power and
limited need for customisation lead digital serviices to consider global markets from the outset.
The tremendous scope of Skype’s reach at this p®iclear evidence of its global dispersion, but
even the much smaller MXIT has a global orientatiod MXIT states its Facebook p&deat the
firm aims to “secure two percent of the world GSkbpe population within the next 3 years as
clients”.

Although Estonia is generally considered a sucoéssdnsition economy, it has a population of
only 1.4 million and therefore a small market. $oéfrica has a much larger population (about 50
million), but the cost of its telecommunicationseiremely high. MXIT started when the founder
tried to develop a mobile game and realised thafptiohibitive cost of telecommunications would
dramatically limit the population that could paipate in an interactive garhelnstead, MXIT

" Skype interviews were translated for use in thest
& http://www.facebook.com/#!/pages/MXit/65445639nfo, accessed June 10 2011.
° Data cost about R 50 a megabyte, a cost that hes some down to below R 2.
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focused on ways to circumvent high telecommunicaticosts, and developed a mobile instant
messenger, targeting a younger market with a dieatigtcheaper alternative to SMSs.

Skype similarly evolved differently than its invend had originally anticipated. Skype’s founding
entrepreneurs Zennstrom and Ffieveloped and launched peer-to-peer file sharirfyvare
named “Kazaa” in 2000:

We uploaded the programs to a web server and enteres on http://download.com and
other shareware sites. Then we just sat down aitédviar something to happen.

(Friis, quoted in Goodstein, 2002)

It rapidly became hugely popular: Without any mairige spend, a new user was registered every
second in the summer of 2001. However, Kazaa, Nipster and similar file exchange services
were starting to experience legal challenges fraajonrecord companies which found the Internet-
based free file exchange a major threat to theabéshed business models. Initially, Zennstrém
and Friis fought back, but sold Kazaa in Januar§22tb Australia-based Sharman Networks to
distance themselves from further legal disputes.

However, they retained control over their peer¢empnetworking technology and were looking for
new applications for it. Zennstrom and Friis hadlenstood the disruptive power of their peer-to-
peer technology and wanted to launch another m&gmaa-like project. They were discussing
possible new application areas for their technolegyen the idea of peer-to-peer telephony
software emerged in summer of 2002:

Now we are working on a project named Skyper. Webe it has the potential to become as
huge as Kazaa.

(Friis quoted in Goodstein, 2002)

Skype’s global focus was facilitated by disruptionstelecommunications technology. The rapid

spread of the Internet made VoIP technology intnghsfeasible: Telephone calls could be routed

over the Internet, where international communicetiare virtually free of charge and traditional

billing per minute of use does not apply. Howewake-up of such VolP systems was slow, as
standard VolP systems are tricky for an averageused to set up. The competing VolP service
providers modelled their technological infrastruegiand business models on the traditional public
telecommunications operators that relied on (cpstintral exchange(s). Because traditional VolP
networks are subject to a myriad of different telamunications regulations that vary across
countries, the market was defined nationally rathan globally.

Contrary to its competitors, Skype developed a petgry version of a system that is user-friendly,
highly scalable and allows the rapid build-up ohassive global client base. Although the founders
of Skype were originally not interested in the neror international voice caff§ the development
of a global VolIP offering allowed Skype to consaliel the fragmented global market and in a few
years develop a substantial user base.

0 Zennstrdom and Friis are Swedish and Danish resdgtibut worked with four Estonian engineers irveleping
Kazaa and later Skype.

11t is perhaps worth mentioning that Zennstrom’s &nics had earlier knowledge of the telecommunaradiindustry,
obtained when working in the Scandinavian telecomgany Tele2.
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Building up a large client base is important. lcantext without substantial local connectedness
and where network effects easily crowd out comgetjtdigital service firms easily find themselves
in “winner-take-all” markets (Lee, Lee & Lee, 2006}hink of Google and Facebook. At the same
time, the marginal cost of delivering the servicahother user is close to zero. Skype ensured larg
user numbers across the globe with its businesseintiie so-called “freemium” model. This
model, used by a number of Internet content prasidavolves providing the basic service for free,
while some users pay for extra services.

It's the same thing with Skype. Some users arengdgr services, but not everyone
(Zennstrém, quoted in BBC, 2005)

MXIT operates with a narrower focus on emerging kats, and within emerging markets, the
(substantial) youth market. However, its outlooksigl fundamentally global, and as we hold in
Proposition 1, driven both by limitations in the# market, and by the relative ease of adaptiag th
offering elsewhere. This global focus is transldiestly into the way the software was developed
for an underdeveloped context:

We developed the software to be extremely lenianbandwidth, and efficient. And then we
spent a long time to make sure that everythingmbbseak when the network disappears or
the signal disappears, so it keeps on. The udkthstiks the link is there but it is not and in
the meantime in the background, we try like helrgeestablish the link because the GPRS
just disappeared.

(Heunis, 2010)

Secondly, MXIT has oriented itself to emerging nedskand is involved in South-East Asia
(especially Indonesia), a number of African cowdfiand currently Mexico City. The head of Sales
points out that part of the strategy is to competéon-English” markets, with the argument that
competitive pressures there are less severe, eaher Instant Messaging services and other
brands find it harder to operate in those markdtsvever, language may not be such a barrier, as is
perhaps best seen from the CEQO'’s surprising expianfor MXIT’s growth in its second-largest
market, Indonesia.

In Indonesia we didn’t decide; it just happened. Ndge a guy that worked in Jacarta who is
slightly versed in the language you speak in Ind@ea little bit, about 500 words. And
someone posted a posting on our forum where wedumical support, and he answered the
thing in Bahasa, but as ‘MXIT team’. That was thendotal of what we have done.

And then we started growing at ten a day, fiftyay,done hundred, two hundred a day, five
hundred a day, thousand, two thousand, three thdu$aur thousand, five, six, seven, eight
thousand a day, and then the operator network psth And then it went down to one
thousand a day, because we flooded their netwarlstlzey didn’t have enough space on
their networks. So it is only now starting to pigg again, and that is about eighteen months
ago.

(Heunis, 2010)

In the course of that growth process, MXIT conddctecus groups to better understand the
Indonesian market. Commissioned research alsogeduviiseful information, e.g. that a single user
in Indonesia would often own two handsets, usedliiberent purposes, whereas in South Africa it
iIs more common to have users share a single handsatdition to estimating the size of the
market, MXIT must understand cultural and commutmcapractices in a potential market: In
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Kenya the ‘Dating Game’ had to be renamed ‘Rend@ézvioecause overt dating was societally less
acceptable. Also, many possible target marketdu@ig Indonesia) are Muslim, requiring care in
terms of what is put on the MXIT platform.

As for the technical requirements needed to addressieeds of a given international market, the
two main elements are translation and modularisatas explained by the Executive Product
Manager.

With Indonesia where we have had to translate itas created an enormous amount of work
for us. Instead of just extracting copy to be ttatesl, you need to look at it and say ‘okay,
well, hang on a minute, if this happens for anottves or three countries... Let’s rather
change how some of the foundation works so thatamechange it quicker in future’.

(Geldenhuys, 2010)

One example is the MXIT currency. It used to beegnéted into numerous MXIT services, but
operated differently in different countries. To ued the need for rework, the currency service was
taken out and developed as a separate MXIT serg@nerous as the task may be, it is relatively
little work for dramatically expanding the scopetlo¢ir operations.

Proposition 2 holds that in less developed coustrikgital service firms succeed in establishing
global innovation networks to the extent that theywe extensive capabilities both in terms of
technology and management skills.Although both 8kgpd MXIT introduced innovations that

were world-firsts, they have struggled to find teeded capabilities domestically to support on-
going global growth. The majority of engineerindiates still take place in home countries where
these activities were historically rooted, but dung tailored business models and developing
technological excellence to overcome institutioratls have been key to their success.

The extent to which Skype innovates through a dlabawork is evident from its patenting. Most
of Skype’s patents are assigned to its Irish offiGés and Kalvet, 2010: 38), although most of the
R&D and engineering is carried out in Estonia -hwitowever, deeply cross-national teams.

We expect our new employees to work with intergilscary teams in sixteen time zones and
of dozens of nationalities, but Estonian educaéistablishments do not prepare such people.
This applies also to some specific fields cruamabtir technology development.

(Tamkivi, 2010)

Because of an institutional void in terms of a duative and qualitative lack of engineering talent
in Estonia, Skype has been explicitly attracting tiequired talent from elsewhere, e.g. from
Stockholm (Sweden) and Prague (Czech Repubilic),

Nowadays, in this Skype Stockholm office, somehaf inost advanced audio-video R&D in

Europe takes place. Given the deep specialisahdritee knowledge pool that is available in

this Skype unit, a close exchange of informatiwo dhkes place there with different research
institutes and universities across the globe.

(Kiitt, 2010)

We have successfully implemented a management mddeke the various multidisciplinary

teams operate indeed in most cases within Skydegrba trans-country basis. For example,
the Prague engineering centre operates today Yaageh satellite of the primary engineering
centre in Tallinn. The Prague-based developersrrépdhe team leaders who typically are
located in Estonia. It is also quite common for greduct managers and other mid-level
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managers who are in charge of development to batddcpart- or even full-time outside
Estonia, for example in London or elsewhere.

(Lind, 2011)

In contrast to this cross-national cooperation a@odrdination, Skype’s cooperation with the
educational system in Estonia has so far remaiaely fimited, since the public education system
is slow to respond to changing needs (Kattel ante€a2006). Skype’s participation in the
Software Technologies and Applications Competermeti€, established in 2009, is described as:

Our next attempt to build stronger cooperation digds with the local R&D system so that
benefits would appear in the long run for both side

(Kittt, 2010)

Skype had to find resources abroad in its earlyaegn phase, as it could not afford to wait for
actual results. A concern about the education sygteSouth Africa is also expressed by MXIT:

There are some initiatives in Cape Town, they hiaesl to start a few times, but this is
always very lacklustre, where we try to find lagsti[colloquial for youngsters] and if they
engage a little bit more on actually formalizingttkind of training a bit more. [...] But in the
end if government only has to build...Ag, | have seemrmany incubators and so many ideas
and it is good ideas but there is no follow-through

(Stemmet, 2010)

Financing is another dimension where the local @&kype, European) institutions were not
supportive enough. The founders of Skype approactbedit ten different venture capital firms
from 2001 to 2002 (Zennstrém in Vilpponen, 2010)d dinally acquired seed financing from
Silicon Valley-based Draper Fisher Investments. ifternational venture capital funding clearly
added to the global dimension of the Skype’s opmiat as they were to cross continents from the
outset.

Although MXIT secured funding from a South Africamultinational, the founder of MXIT explains
that he had spoken not only to Rudolph Botha, a@lSatfrican at Sequoia, a Silicon Valley venture
capital firm, but to a number of other venture tasts there, and that they were all well aware of
MXIT. Like for Skype, it is important for MXIT to msure visibility in the wider economic
community.

For Skype, another void — a credibility void — waddressed by the establishment of corporate
headquarters in Luxembourg and an office in Lon®kype’s presence in these economic centres
also helps advance relations with internationaltwen capital and marketing. Because MXIT
targets emerging markets, its credibility in moeveloped markets is less critical. However, it is
constantly positioning itself relative to the wideorld:

The mobile technology in Africa and our mindsetnobbile technology is so much more
advanced than any that we have seen internatiordlgause we’'ve had to be: We're way
ahead of the pack in mobile technology, becausgwhealways looked at digital and online
technology.

(Hallam, 2010)
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We read a lot. We are aware of everything thaaplening in the world, and everyone in the
company — we are inquisitive beings. Well, the t&duth Africans, we are well aware of
what everyone is doing in the world.

(Heunis, 2010)

In sum, Skype has successfully managed, over \apbases of explosive growth, to build up a
complex corporate management system. Skype’s \agrig globalisation experience has been, for
the most part, about securing access to talentsgetiag channels, strategic partners and venture
capital that have collectively allowed this firmbecome such a success. Skype became a success
story thanks to its international management aad-sp financing, which all came together at the
right time, namely the disruption VolP technologl@sught to the telecommunications industry.
World-class management and strong venture capaiektibg also allowed Skype to select the right
global spots for its different activities, overcamiin this way the institutional voids in its imiti
locations in Estonia and Sweden.

The MXIT story is more modest. It has a much smalker base, a smaller R&D operation — six
full-time employees — and is focused on a nicheketaMobile applications for youth in emerging

markets. However, it also relies on visionary lealdg and innovation, both technological and in
business models, in order to overcome the disadgastof its home location. In contrast to Skype,
it has no fully-fledged subsidiaries in the resttlod world, although it does have some “listening
posts” abroad. But MXIT, perhaps even more thanp8kyprovides evidence of Proposition 3: That
digital service firms from less developed countrals source capabilities more commonly through
contractual relationships or partnerships thanuginosubsidiaries.

We argue that for developing country digital seevitms, core functions will remain internalised,
but firms are likely to define their core activtiguite narrowly. In terms of partners, we distisgu
between independent strategic partners and “miegitgjl Independent strategic partners such as
major web portals or payment partners have them olient base, but play an important role to
increase the reach of the firm. In contrast, “nmlikkrs” are the many, smaller independent firms
that build various value-added services on eaah’dirplatform. There are typically no major
knowledge assets involved, and firms are controlfetirectly through the control of the core
technology platform.

MXIT seems keenly aware of the need to firstly ®oom its core technology, but also ensure that it
manages its external partnerships:

Really, it is not our business to develop games, Yiee would like to do it, but it is not our
core business; our core business is to have a giegssystem and social network and to
build all the hooks and the billing engines and tila@saction engines and that sort of stuff,
but create an environment for external partiegiionsake a decent living.

(Heunis, 2010)

The founder pointed out that MXIT’s main sourca®fenue is advertising, with content sales as a
secondary source of revenue. He speaks of numéimusamercial agreements” with such
companies — the Head of Sales claimed that therenare than five or six hundred advertisers.
Although these are arm’s length agreements, MXMery involved in each relationship:

We guaranteed Nike that X number of users wouldtiseie advertisement, and there are not
many people who would do that for you. So it wagumst Nike coming to us with a campaign.
[...] And because of this, we are now positionedolbaut more campaigns for them in Brazil
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for the next Soccer World Cup. We at MXIT attactbtands for advertising in other markets
where we are not so big. So we use their advegtisiout to grow our brand. Because they
just spend ten times more than we would ever spendarketing.

(Stemmet, 2010)

The rationale for the very close interaction canskeen from his last sentence: MXIT's well-
established business partners allow the firm to mfagts reach. The person driving Social
Business and Education also relies heavily on pesfnmost of whom are not South African:

The partners | have | am quite proud of; they ao#eghigh level — Nokia Finland,
Shuttleworth Foundatidf BBC. Be Smart is a partner in the UK and theyuit@ lot of the

donors and funders and civil society internationalAind then the UN agencies, UNDP,
Unicef NY, Washington and South Africa. What my nstage now is with the UN agencies.

(Hallam, 2010)

All these partners have a distinct identity andtsigic imperative, and they work with MXIT to the
extent that collaboration is mutually beneficial.

Skype has also a long history of marketing coopmrawith the major web portals, such as TOM-
Skype in China or PCHOME-Skype in Taiwan, wherepgcsfic co-branded software has been
developed so that Skype could extend its own usse.bRecently, Skype has also started to
leverage the Facebook client base by building & ftunctional Facebook client (including
Facebook chat) into Skype. Similar cooperationgpathas been also visible in the mobile instant
messaging sphere, where Skype allowed prominerti-platform service providers such as Fring
or Nimbuzz to offer access into Skype communicatioatwork. Recently, Skype has cut back on
such cooperation — probably suggesting that ibngér needs the validation of partners.

Both groups also have another group of less vigibligners, “magnifiers”. These partners do not
contribute to either firm’s visibility or credibtl, but they do increase capacity. ICT firms can
access work remotely relatively easily, and in ssleleveloped context, remote sourcing is a
solution for firms struggling to source capabilti¢ocally. Given MXIT's much smaller size
compared to Skype, it is perhaps not surprising thXIT relies more heavily on such
“magnifying” partners, but both firms provide evid® of this type of partnership.

In August 2007, to a significant extent driven hysic considerations, MXIT commissioned a
European Data Centre in Frankfurt, Germany to @k&r most of the international traffic from
South African servers. The head of Sales explains:

And our interconnection in South Africa, becauselTefkom [the state telecommunications
near-monopoly], it is really expensive. [...explamithat about 10.5 terrabytes of data must
be moved monthly] So it is quite a bit of data, god are looking at over one million Rand
for that, to move about a kilometer. And it is josicause of the rules, it is starting to change
now but you need good infrastructure and good laws.

(Stemmet, 2010)

http://www.shuttleworthfoundation.org/about-uatcessed June 12 2011, is founded by Mark Stwattte, a South
African who developed Thawte and sold it at a sufisl profit to VeriSign, and who subsequently eleped Ubuntu,
an open-source operating system.

*The Rand/dollar exchange rate is variable, butdR@ 000 would be more than US$ 140 000.
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One of the main mechanisms used by digital serfirmes to enable collaboration is “APIs”,
application programming interfaces, which are rided specifications that software programs can
follow to communicate with each other.

Generally companies like Twitter and Facebook makérnal APIs available. So our
technical people can simply go and see what thereait API allows us to do and integrate
with it. There are no requirementd you have no contact with the actual compahiNg? |
mean with Twitter we had... | am trying to rememlbr, it was fairly technical but | think
their APl allowed us to access via PC but not neob$o then we just emailed their
development team and said this is what we do, wealdwviike to request permission for this,
and there was a different APl as well that we wdikd to request permission to use, and
they granted it and we went ahead. So there isuge helationship-building.

(Geldenhuys, 2010)

The benefits of having integrated software varyislclearly beneficial for firms like Skype or
MXIT to link to a prominent firm like Facebook, bMXIT also uses APIs to encourage external
parties to develop content for them. For MXIT, thexternal parties contribute to enriching the
content that they can offer to their users, andresgnt an important alternative source of
capabilities:

We will launch an API for external developers toelep software on MXIT and we have one
already, it is a small company in Cape Town, Bleafll think. They launched a game called
Moonbase, very rudimentary, but it is so addicewven | play! We are not paying them, but
we share revenue with them, and we share | thinte dairly. We give them 70% of the
revenue, and we take 30%. [...] That is a very imgodrpart of our future, to make sure that
we create a system that is beneficial to theseadqreople, because face it, there are far more
creative people out there than us.

(Heunis, 2010)

In planning for the future, the CEO does not rely gystematic improvements to a flawed
institutional infrastructure. Instead, he plansstoaucture his company so that it functions as a
system that will attract entrepreneurs from a warad contexts. The strong emphasis that MXIT
places on managing contractual relationships sugdbat the firm sees these relationships as a
viable alternative — or at least complement — terimalised capabilities.

For Skype, similar collaboration schemes extendnfrioasic engineering activities to include
various approaches to build up integrated innowatietworks. At the basic level, Skype has been
using various sub-contractors in software develagmehere the in-house capacity has not been
sufficient for carrying through certain developméestks. While doing so, the development of the
Skype’s core libraries and systems has been kegrniad and carefully protected. As the number of
different software and hardware platforms that $kgpeks to support continues to increase, Skype
has also started to open up its platform for setethird-party developers, e.g., flat screen TV or
car manufacturers.

Skype has thus also become a central coordinatidg f an even broader network of software
developers and hardware manufacturers who are aaagl the Skype client software or the
various devices that support the Skype communicatmatform. The recent Skype-enabled TVs
from Samsung and Panasonic are perhaps the maosingmt examples of such partnerships.
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But although sourcing capabilities contractual trefeships or partnerships is important,
subsidiaries are more important for Skype comptoddXIT.

Skype currently employs 850 staff, with most ofatgyineers in Estonia, though its disparate
operations include a Luxembourg headquarters, magkeperations in London and audio-
visual engineering in Stockholm.

(Bates, quoted in Water, 2011)

Subsidiaries in Singapore and Hong Kong handlentaeeting, sales and support in Asia. Their
perhaps even more important function is to maintdmse contact with the manufacturers of the
increasing variety of Skype-enabled devices, indgdflat screen TVs in Asia. Given its
relationship with eBay, a Skype office was also sptin the United States close to eBay's
headquarters. The Skype office in the United Stateginues to operate as marketing, sales and
support office servicing the Americas. Even befibve Microsoft acquisition, general management
of the Skype4Business business line was movecettJiB., as the Americas are globally the largest
market for enterprise communications, and somekgp&s strategic partners for this business line,
e.g. Avaya, are located there.

Skype has also been engaging in acquisitions irclsed top talent. The purchase of the Norwegian
start-up Sonorit, a provider of voice technology tlee Internet, in April 2006 is an example of the
flexibility companies like Skype exhibit in attrawg top talent. Early 2011, Skype acquired another
well-known Internet video communications firm Qik, order to further reinforce Skype’s video
functionality.

7.5 Discussion

The evidence from this paper suggests that digéalice firms from developing countries develop
increasingly global and diverse innovation netwdrksause they come from a context where many
competencies are not readily available. Connectionthe institutionally underdeveloped home
country of both firms are largely incidental ance tlocation seems to reflect the founders’
preference at the time of founding. Although thare substantial voids in their home context, firms
invest little in improving their home context. Ieat, there is from the outset a commitment to
source markets and technology wherever on the dlayeare best found.

The firms studied in this paper are unusual: Thelprg to a small minority of firms that provide a
purely digital offering for a market potentially @aming the entire globe. Most firms still have
tangible deliverables, many service firms stilluieg face-to-face contact, and even digital service
firms often provide a location-specific offeringdee-government services). But evidence suggests
that information technology is increasingly redaciMNCs’ propensity to internalise across
national borders (Rangan & Sengul, 2009). Precibetause they operate entirely digitally, firms
like Skype, Google and Facebook in principle do me¢d extensive engagement with any given
country in order to succeed. Their “digitalnessisea questions about the role of location in an
increasingly digital world; questions that are lgbuin even starker relief in when those firms
originate from an underdeveloped location.

The bulk of prior evidence suggests that digit@atvill not dramatically change existing locational
patterns (Gorman, 2002; Morgan, 2004). Our evideuggests the same: Although they retain a
(sometimes quite substantial) proportion of thetivéties in their home country, the firms in our
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study are not investing in the upgrading of thesmie context, and instead connect to leading
locations through the use of global innovation roeks.

Research on developing countries has long documhehéeimportance of business groups (Chang
& Hong, 2000; 2002; Khanna & Yafeh, 2007). Busingssups are relatively loose groupings of

companies that help firms to overcome the condsaih their domestic environment. In many

ways, the global innovation networks of Skype andIMperform a similar role to the business

groups typical of developing countries. Many partfiens have their own client base, and the

digital service firms use partnerships with thdsag$ to magnify their own reach. To the extent that
those partnerships help digital service firms frdaveloping countries overcome the limitations of
their home country, their global innovation networékan be seen as the global equivalent of
business groups.

Indeed, firms from developing countries may haveuansual advantage over firms from more
developed countries, where the resources to iftsenactivities are more accessible. Although
digital service firms from developing countries mus/ercome many locational limitations,

managers in those countries generally have morerexye coordinating activities through loose
networks. In many industries, that capability idittle usé®, but in the ICT industry it may provide

some competitive advantage.

Our evidence suggests that firms must have analniével of technological and managerial
expertise to take up the lead position in a netwbtk that they can access additional resources
from across the globe from that position. Becauseteérnalisation” through various forms of
contractual relationships is so prevalent in th€ I@dustry, partners can cooperate with a range of
firms. This means that a potential partner need bwtconcerned about being locked into a
relationship with a firm that proves to be margingbr digital service firms from developing
countries, the looseness of the relationship iragahe likelihood that they can access quality
partners. The evidence therefore suggests thaabsgrvice firms can become world leading firms
to the extent that they are able to initiate anchage a global innovation network, even if their
home country is less developed. International neting (activities to acquire and maintain
connections with external sources of social capitadluding individuals and organisations) and
international collaboration (cooperative effortévizeen firms and other innovation actors to explore
or exploit technologies or business opportunitiasy therefore crucial. Both activities allow
enterprises to rapidly fill in specific knowledgeaus and commercialise new services.

Skype and MXIT have been very successful in spit¢he lack of active local public policies
supporting them. But could more supportive polidiase helped them achieve even more — in the
past and in future? In the context of emerging alahnovation networks, policymakers face a
considerable challenge in modifying the institueibcontext. Numerous and often unconnected
public policies towards science, technology, ietetllal property, competition, entrepreneurship
and education can help for successful cases togemand develop (De Jong et al., 2010).Our
evidence suggests priority policy steps: The sugblizigh quality ICT specialists (e.g. scientists
and engineers) must be prioritised in order to sedat international ICT R&D. Also, international
business and technology management skills mustiz@naed as they enable better use of strategic
R&D and business alliances.

“Except when expanding to other underdeveloped desnts argued by Cuervo-Cazurra and Genc (2008).
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However, firms’ success may result in only limitgalllovers to the home country, and in fact, the
possibility of long-run disconnectedness. In thesecadf highly internationalised innovation
networks, gains from technological change and iatiom do not seem to travel well within
regional or national geographic boundaries. Highpecialized networks operate and source
production and knowledge often supra-regionallgwen globally. This further entrenches existing
spatial divisions, with the risk of enclave econesnand de-linking effects. Prior evidence has
suggested that foreign direct investment from madeeeloped countries may marginalise less
developed countries — Gallagher and Zarsky (200d3tiate how no backward or horizontal
linkages were created in the Mexican ICT industegduse foreign firms would import most of
their inputs. Our cases differ from their exampléwo ways: First, in each case, the leading finm i
the innovation network is from a developing counamd second, both firms have some integration
with local innovation systems. However, more stadige needed on the role of location, e.g.
possible long-run disconnectedness, of global iatiom networks.

7.6 Conclusion

Firms selling digital services operate in a glopalispersed way and use the world as a reference
point when considering both what constitutes a eiaakd its boundaries, and think similarly about
the acquisition of capabilities and suppliers. Buén though the international orientation of these
firms is as high (if not more so) as traditional & the sourcing of capabilities is often not done
through subsidiaries. Instead, contractual relatiqgps and partnerships are more common.
Although firms do set up subsidiaries — Skype haiteca few subsidiaries — it seems that more
formal structures happen only once firms are macter. Even firms with a substantial global user
base can operate, with partners from across thHeegia geographically dispersed loose networks.
MXIT, with its market positioning as a social netkaervice for developing countries, is more
engaged with local issues, but with the much lajeype, there is very little local engagement.
This is partly because ICT firms can more easilycpre and monitor inputs from across different
locations, but for firms from technologically ledeveloped countries, this trend has a specific
driver. Firms often find it easier to procure inpgtobally than to attempt to engage with theiewoft
underdeveloped and inadequate home country inettut

In other words, the local factor conditions thatyniee seem to potentially limit the formation of

global innovation networks are actually triggers fieir emergence. Firms need extensive
technological and managerial capabilities to tagdaad positions in global innovation networks,
and the initial technological innovation and thsien of the founders are critical. But becausegirm

rely on the vision of few founders and on a glofrather than local) network, they do not need
systemic engagement with the home country.
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