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1. Introduction

The objective of this paper is to discuss the imlship between competences and the
internationalization of R&D sites in a Swedish I€@Bmpany- ICT2. It portrays the interplay
between the availability of competences in the homentry as well as in the host country, with the
specific strategy of the firm and the changes enghvironment.

The paper starts by providing an overview of thecation system of Sweden as this may provide
some explanations to why ICT2 has established sointbeir R&D labs abroad, particularly in
China. Through in-depth interviews with ICT2 infdifent world locations (Sweden, South Africa
and China), the paper explores the interplay betwgebalization of innovation and competence
building, from two perspectives:

a) To what extent the access to qualified human ressumay be the driver for the location of
R&D labs abroad? — competences as a driver

b) Which competences globally dispersed companies et how are they managed? —
competences as an enabler

The paper is structured as follows. First, it pd@d an overview of the educational and research
system of Sweden. It will focus particularly on g@vision of qualified human capital. Section 3 is
centred on the relationship between globalizatibmmovation and competences in ICT2 and it is
organized around the two previous questions. Lastian of the paper concludes with some
reflections on the role of competences in GINsetam the ICT2 experience.

2. Competence building in Swedén

2.1 Universities and research centers

The university sector in Sweden is dominated byr@agmately 10 universities which are responsible fo
almost all R&D performance in the country: The Kargka Institute, Chalmers University of Technolpgy
Uppsala University, Lund University, Gothenborg umsity, the Royal Institute of Technology (KTH),
Stockholm University, Linkoping University and LaldJniversity being the most important ones. The siz
of the universities in terms of the number of stitd€FTE) in 2008 is plotted next:

! The real name of the company is not disclosed talgenfidentiality agreements.
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Table 1: Number of students enrolled in thelafyest Swedish Universities (2008).

University Number of Students FTE

Lund University 24600
Gothenburg University 24100
Stockholm University 22400

Uppsala University 19900
Link6éping Univ. 16900

Umed 15600

Linnaeus Univ. 15000

Royal Institute of Technology (KTH) 11700
Chalmers 8471

Source: Swedish Higher Education Authority (2009)

With few exceptions (Karolinska Institute and theyRl Institute of Technology), most of the
funding of Swedish Universities comes from the pubburces (regional and national government
and EU) and only a small proportion (approximatélifo) is funded by private firms and
foundations, as shown next:

Graph 1: Sources of funding of Swedish universities.
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Source: Author own elaboration with data from SNAHE (2010).

Additionally, Sweden has a number of University I€gés (Swedish Hogskola) that provide
degrees at graduate (University diplomas and Baclaggrees) and post-graduate level (Master
and Doctorate). In comparison with Universitiesjuénsity colleges are usually specialized in just
one academic discipline. For example, Blekingeitunst of Technology and Mélardalen University
are specialized in Engineering, while Stockholm d&thof Economics is in Business and
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Economics and Malmé University (although is curkerdiversifying) has a strong focus on
Medicine.

With regards to Research Institutes, the SwedistDR&stitute sector (for example technical
centers or specialized research agencies) is ottee@mallest in the OECD, mostly due to the fact
that almost all public R&D investments go to theiwdnsities in Sweden (Marklund et al, 2004).
Despite their small size, they are active in aetgrof industries. Some of the most important ones
are the Swedish Defense Research Agency (FOI) Xap&b0 employees), the industrial research
institutes (jointly owned by the government andusittial associations, employing aprox. 2100
employees) and other government research institdsagencies like the Swedish Institute for
Infectious Disease Control or the National Insétdbr Working Life, employing aprox. 430
researchers full time (VINNOVA, 2006).

2.2 Tertiary education in Sweden

Although the proportion of higher educated peopl&weden is high, Sweden is not at the top of
the OECD rankings that measure the proportion giidr educated people to the total population.
Table 2 summarizes the number of students partingpan tertiary education in 2006 in total and as
a proportion of the population between 20-26.

Table 2: Number of students enrolled in Tertiary educatahdycles) and number of Graduates (2006)

Students enrolled in tertiary education Graduafss
Total numbers % population Total numbers % population
20-29
20-29
In any field 422614 39,1 60762 5,6
In Science, Maths and 43910 3,8 --
Computing
In Engineering, 68846 6,4 --
Manufacturing and
Construction

Source: Eurostat (2009)

Since 2008, tertiary education in Sweden has beaded into three cycles: Bachelor, Master and
PhD, which is showing different trends over timehil&/ the number of degrees awarded to the first
and second cycle has decreased over time, the mwhtectorates awarded has slightly increased,
particularly in the last year for which data is iéafale (2008).
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Graph 2: Number of degrees awarded in tertiary educati®@8@12008).
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The declining trend observed in the first and sdcowcle is not a good indicator, particularly
taking into account the role that competences plathe emergence and development of Global
innovation networks: we may expect, that countaied regions with higher proportion of qualified
human resources will be also the ones better positi to attract GINs and to participate in GINs.
However, one may expect this negative trend torseven the next future as 2008 showed, for the
first time since 2003, an increase in the numbeFBE in first and second cycles which may
translate into an increase in the number of graguiatthe coming years.

Graph 3: Number of FTE in first and second cycle of tegtiaducation (1993-2008).
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2.3 Researchers and R&D personnel in the Swedish 8l

The proportion of researchers and R&D personah@é3wedish innovation system has decreased
slightly since 2005 and, in 2008 the proportion \wage similar to that of 2004. This, again, is not
a good sign if one takes into account that ondnefnhost important determinants in the location of
innovation activities in a certain country or ragis the availability of competences (qualified
human capital).

Graph 4: Total researchers and R&D personnel per thousatatldmployment 2004/2008).
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Source: Authors’ own elaboration with data from OECD (2D10

The business sector has traditionally the most rapb employer of R&D personnel in general and
of researchers in particular and its importanceeiative terms has increased over time, as next
graphs show:
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Graphs 5: Percentage distribution of R&D personnel (FTEW=stn Business enterprises, Higher Education
and Government in Sweden (2004 and 2008).
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The observed decreasing trends in the numbersagdiugtes in tertiary education as well as in the
number of researchers available for the industsyitmgportant implications for large multinationals
such as ICT2. This will be discussed in the negtise.

3. Globalization of innovation at ICT2 and competene building

3.1 General overview of the firm

ICT2 is a world-leader provider of telecommunicatoequipment and services. ICT2’s main
business is the provision of network equipment aedvices for telecommunication. ICT2 is
organized around 4 business units: multimedia,ajlebrvices, mobile systems and networks.

The R&D sites (20-25) are in proximity with the mananufacturing units, which indicates a high
degree of overlap between the global productionvoet and the global innovation network of
ICT2. In terms of locations, ICT2 has important R&&zilities in countries like Germany, Canada,
USA (Silicon Valley), Ireland, Hungary and Chinaurgntly the three largest ICT2's R&D
facilities in the world for the radio division atbe one in Sweden, the one in the Silicon Valley
(USA) and the one in China.

In the past 10 years the number of European sité€T®2 has declined to gain more efficiency.
According to one of the interviewee: “small siteghal00-200 people are not attractive places for
people as they do not grow”. While the number tdssin Europe has decrease, presence in USA
remains unchanged while new R&D sites within theegging economies, like India and China
have been opened.

In general, the R&D activities and the most spé&sal competences (in the internal network)
remain concentrated in the sites located in Eurapg USA but, according to the interviewee,
China has upgraded rapidly as an important R&D sitgde ICT2. The reason for this move
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towards large Asian economies is related to beingoximity to the local market and adaptation of
the products to the local demands and standards.

3.2 Competences as a driver of globalization of irmvation in ICT2

When enquired about the drivers for offshoring @fduction and innovation in Southern countries,
the CEO of ICT2 indicated that the main reasonofishoring innovation in Southern countries is
to gain the proximity to the market and secondcizeas specific competences.

The research conducted in R&D centers worldwide banboth for the development of a
completely new product or service for the wholepooation as well as for the adaptation of an
existing product to a local market.

An example of the development of a local solution Ibcal needs could be the development of
radio equipment in rural areas in India that wduédconducted completely by ICT2 India. Another
example of a development in which the subsidiané$ be involved could be a technology
developed in US that needs to be adapted to thelatds and requirement of the market in which
ICT2 is commercializing that technology.

Access to competences and more explicitly, acaessidmain competences” is regarded as the
second main driver for the location of R&D actiggtiabroad. In the last decade or so, ICT2 has
followed a clear strategy of reducing the numbeR&D sites worldwide while increasing the size
of the remaining sites (so, less sites bur largeesh This has occurred in parallel with the
increasing technological complexity of ICT produatsd services, which demands a larger variety
of skills (from software developers, to radio expecomputer engineers, etc). Accessing domain
competences is on of reasons for ICT2 to locateafribe largest corporate R&D sites in China,
but is not the only one. When asked if they wouldhrge their strategy if they could find the
required number of skilled people with the desighlifications in Swedenpur interviewee
responded that they would not change their stratagythe main driver for locating the R&D lab iniGh
continues to be the access to one of their langeskets and the development of products and servare
that market. So, while competence scarcity in thend country (Sweden) plays a role, it is a
combination of large market opportunities togethéth the availability of highly qualified
personnel at a lower cost, what makes China (ane precisely Beijing) one of the most important
locations of R&D sites in ICT2.

In the case of China since 1995, different R&Dssitas been established all of the country with a
focus on different fields. The centre in Chengdueigarded as a response to the “China’s western
development strategy,”, although the intervieweatest that the result has not met their
expectations. Whereas the Nanjing centre has beeted due to presentence of regional actors,
being universities and colleges, as well as ICT#gest manufacturing unit. According to the
interviewee in China

“the advantages of establishing research and deweot centers in different areas: Attract
high-end talents in different regions; make thepswation of different regions come true.”

The interviewee with the Operation Development Eiwe of ICT2 in China also regards the large
pool of skilled people coming from various Chinesgversities as a main reason for locating the
R&D sites in this country. However, in his view theare not many differences between the
Chinese market and markets in rest of the worlchisnwords: “Our market strategy is to provide
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global solutions, and solve problems in terms dévwoek smooth and call quality, whether what we
face is high-end markets or low-end markets”.

The division of labor in terms of innovation betweabe HQ and the subsidiary is better explained
by the CEO of Ericsson in Sweden. He indicates tRat the activities related to Radio based
station important are the innovations that areasnstl in Sweden, Canada and China but Sweden
does mainly core innovation while in China thedatids are mainly related to the implementation
of idea. The Chinese subsidiary can be relevamtekample, for incremental innovation (e.g.
reducing cost and adapting the product to the Bpgmiofile of Chinese operators). But some of
those innovations also have a global effect. Amga of incremental innovation with a ‘global’
effect is the production of a play station adaptethe local context; this idea is starting nowb&
spread worldwide”.

This possibility of the subsidiaries to developusimns potentially useful for the entire corporatio
puts an additional emphasis on the competencdisubsidiaries. There are not merely adapting
the products to the local market, but developingdpcts or services (sometimes brand new) that
are potentially useful for the entire corporation.

In this respect, each of the largest R&D sited3f2 sites has specialized in a particular knowledge
domain. For example, the site in the Silicon Vall&}6A) has the R&D site for radio products,
India is strong in IT which is related to ICT2 Imtet Protocol (IP) business. With respect to the
differences between the Indian and Chinese R&Dssibeir interviewee indicated that although
Indian can be regarded as strong within the IT #ineaChinese have a broader range of domain
competences in many different areas and thus comdsearch for different business in ICT2. So
R&D in India is not narrower than in China becatise Indian market demands fewer or less
sophisticated products, but because they don’t Blivibe requisite competences. Especially since
ICT2 as a group benefits from what goes on in hin€se operation in that it generates knowledge
and equipment for global markets, competences rétla@ market proximity seem to matter more.
So, it is the breadth and depth of skills availableChina what makes the Chinese site a more
interesting location for R&D for ICT2 than India.

Although the person interviewed in the HQ in ICT@ed not refer explicitly to the activities of
ICT2 in South Africa, the interviews done by GIB&yrprovide some insights. A CEO of ICT2 in
Sub-Saharan Africa, refers to their continuousdisavo the HQ in Europe and rest of Africa. He
considers that the broader pool of skilled peopleSA as well as the presence of the HQ of
multinational companies in Johanesbourg are a megison ICT2 to locate in SA in comparison to
other African countries. The presence of other MN@sild attract more multinationals which
results in reduction of costs although it raisesdbmpetition for attracting highly skilled workers

He emphasises the importance of finding locallya&peg skilled people that also have the ability of

speaking the local languages he states that “as amat more people get into the mobile arena with
handsets and so on, the local languages becomeimpogtant”. Therefore in order to penetrate

the whole Africa it is a necessity to have skilfEbple from African regions. He indicates that even
though the HQ have the knowledge on networks thedrto have a better understanding of the
local consumers.

The Commercial Management of ICT2 in Subsaharaicéflso talks about reasons for choosing
India and China as the R&D sites and he mainlyrseie the issue of a large pool of skilled labour
at a reasonable price. In his words:
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“R&D price is still quite high and to do it we havo look at the centre that provides
engineering expertise and efficiency. And also akegy low cost. And India and China provides
those fundamentals”.

Further on he refers to the fact that access t@aindr Chinese market is also another incentive for
starting and R&D site in those locations, thatase of China the products can also be supplied at a
global level, thus confirming what the intervieweethe HQ said. He also explains the reasons
behind a lack of R&D site in SA which is relatedsiae of market (smaller than that of China and
India for example) and the lack of skilled laborspecific expertise in certain competences (like th
sites in Ireland or Hungary which are justified betause of the size of their markets but because
their competences). He emphasizes the lack of eaggnas a main hindrance for ICT2 in SA. The
laws in SA are also regarded as another barrierefuiting experts. He also refers to the Nigerian
office and the fact that the lack of local expentakes it inevitable to bring expertise from outside
or have training for the local skilled people.

The interviews held in Sweden (HQ of ICT2), Chimal &outh Africa point out to a kind of ranking
of offshoring sites in ICT2. Core R&D seems to lomducted barely in three sites worldwide in
Sweden, USA and China. These centers provide conip®d solutions for the different business
and for the entire corporation which require a coration of a wide arrange of skills. A second tier
of centers are those that provide very specific metences in certain domain, like for example the
R&D center in Bangalore which provides very deepegtise in software. They are also global, in
the sense that they provide solutions also to tiigeecompany, but only on specific domains. A
final tier of centers are those that conduct maddyelopment for the local markets. Finally, there
are locations in which there are not yet any R&Dteg but only production and sales, with small
adaptations to local markets. The site in SoutlcAffalls into this last category.

3.3 Competence management in the global corporation

Our interviewee indicates that each of the subsaliahave different challenges in terms of HR
Management: a country like India has problems wathining the employees whereas China has the
opposite problem as only 3% of the local labor tenthove to other companies.

In ICT2 decisions for tackling new technologica¢as are based on two dimensions which are the
competences at ICT2 (how good they are) and stcategortance. The interviewee describes the

process using a graphic that plots the strategportance of the product to be developed and the
internal competences.
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When dealing with a new technology (AXCT2 employeesand external expertsare used for
learning how to develop the core technology, butlitbe thelCT2 staff (which could be from any
site in developed or developing countries) thatl welach the high level of competences (B).
However as the competences are built within thepaom others [competitors] would also be on
the way to acquiring the specific competences. 8foee time plays the key role on staying or
leaving an area. The ideal situation is to havdt e competences sufficiently fast to be able to
stay in the strategically high zone for a while.c@rthe strategic importance becomes low (C) the
technology will be outsourced to third firms iny xample, emerging economies that have gained
a high level of competences while the ICT2 expettsbe moved to a new area (a prevention for
firing the experts, although some would prefer taysand follow the outsourcing of the
technology). The map illustrates the explained gdoce.

Regarding (C) it should be noted that ICT2 has pliek mobility policy for transferring the
knowledge within the company. ICT2 promotes strgnfjle geographical mobility of the R&D
employees, who are encouraged to spend a cougkaas in one of the subsidiaries. This is not un-
problematic, as one of the South African interviesvendicates.

Vinny Perumal (Strategic Business Adviser for thievPresident, ICT2 Sub Saharan Africa)
explains that having expat employees is very expernand this is one of the main reason for
reducing them in SA. He emphasizes the policy dfaQor its staff not remaining in on site for
more than two years. He states that this is a slgmess because although the employee learns a
lot in the new location, he/she runs the risk df Ib@ing able to find his/her job back when the two
year mobility has finished. The reason for havirtgva years period is stated as “they move people
around so you grow in terms of not getting boredierms of your career.” During this period the
expats also train the local people, which has laésm the case in SA and makes it possible for local
people to take over the jobs. This policy of mabiis used both to upgrade competences when
local competences are below what ICT2 commandsvhEs® but also to transfer “ICT2 way of
doing things”, the culture and procedures of trganization.
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The CEO of ICT2 in Sub-Saharan Africa refers tofduet that the senior management team is not
situated only in one country and they are requicethove to different counties. This is seen as a
policy toward broadening the future outlook on IdmAfrica. He states that

“the policy is because Africa is so diverse thasidifficult to run the company in such a
vast changing business arena, if all the peopldased in one location. because so much changes
so quickly, you really have to be on the ground smetading us around our management decisions
are better informed because we don’t have jusSth@erspective we have a broader outlook.”.

Pre-development activities are the core of ICT2®rdination between the headquarter and
subsidiaries. In this company, if an idea is snaaltl incremental like changing the design of a
product then the decisions on how to proceed wighgroduction is made at a local level by the
expert committees. This may take place at any digrgi However the larger and more radical
technological ideas should be sent to the prodmencil in Sweden where the product development
decisions will be made and special funds will decated to the subsidiary. As stated by the vice-
president R&D (HQ, Sweden): “we find predevelopmglobally”

South Africa is a good example of how a subsidfaoceeds when they do not have an R&D lab.
The Commercial Management of ICT2 in Subsaharaicdfxplains that depending on the type of
problem, there are different reporting approachiég problems are send to Sweden, however if a
technical problem exist within the network theylviriiteract with sites that are having “daylights”
at the local time. This system which is known asn‘soncept” will make it possible to find
solutions to the problems 24 hours a day. Differstes are the “problem” repositories that at the
end of the day will send the issues to the R&Dssite

4. Conclusions

The case of ICT2 clearly illustrates that ther@a$ one single reason why a company decides to
locate an R&D lab in a certain country. It is a ¢cdmation of factors that include firm strategy,
environmental conditions and the characteristicthefpotential locations in terms of markets and
skill supply.

In terms of the strategy, ICT2 decided to respantthé increasing technological complexity of their
IT solutions as well as to the need to reduce chis to the crises) by reducing the number of
world R&D sites while increasing the individual sinf the remaining ones. That is, instead of
having a wide network of R&D centres worldwide, tenpany decided to concentrate in a limited
number of sites. The selection of the sites seemespond to a double strategy: some of the sites
has been selected because they have excel in pecifis competences (like Bangalore in India or
Ireland) while some others are a combination ofwiiingness to position themselves in a larger
market (also in India) while accessing a broadsels domain competences (Beijing).

In terms of the environment one can identify thelide in the number of graduates in tertiary
education in Sweden, the increasing technologioaiptexity (related to their strategy to enlarge
the remaining R&D sites) and the higher costs séagch as the drivers for the strategy of ICT2 to
locate one of their most important R&D sites owsBWveden, in particular in China.
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With regards to the environment, it is importanitiake a clear distinction between the decline in
the number of graduates in Sweden and the operiRgD sites somewhere else in the world, as
the new sites are not a substitute of the R&D c¢ant&tockholm- so, one cannot say that it is the
scarcity of graduates in Sweden what has encour#@€&f to open a site in China. It is the
combination of the decision to concentrate in fe@&DRsites, the access to a very large market as
well as the availability of competences in a varief domains that has made Beijing a more
attractive location for a world R&D site than, fxample, South Africa.

This leads to the third factor, the characteristitshe host location. The most important driver is
still the market, that is, beingose to an important marketfor the company. Currently India is the
second largest market of ICT2, while China is ohéhe fastest growing ones and one considered
strategic by ICT2. Second, the access to competaa@n important factor, that is, the availability
of a large pool of qualified human capitain an array of domains needed to provide
technologically complex solutions to clients. Incttacompetences in the subsidiaries are so
important for ICT2 that subsidiaries playa doubtder the adapt existing products to the local
markets but they also develop new solutions (imgeof products and services) that can be further
developed for global markets. It seems that betw@leima, India and South Africa, only China
fulfils this criterion as India is considered byraaterviewee as specialized in a narrow set of
competence (mainly regarding software development).
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1. Introduction

The liberalisation of markets and the globalisatioat the world has witnessed in the course of the
recent decades, has made the movement of capdaj@ds on and between different continents
easier than ever before. The greater size of th&ehallows in-depth specialisation which is the

key enabler of productivity growth. Specialisationngs also about the increasing fragmentation
and delocalisation of various economic activitibattare part of a value chain of any specific

product or service.

Indeed, the total world trade of merchandise anmmercial services has increased from 4,230
billion USD in 1990 to 19,900 billion USD in 2008 (current prices) (WTO 2009). Proportionally,
the volume of trade of manufactured intermediatedgoincreased between 1988 and 2006 from
2,018 billion USD to 9,580 billion USD (in constaptices). Furthermore, it appears that the
electronics industry has benefited remarkably ftbmongoing trend of globalisation, as the share
of electronics has increased from 8.1% to 17.4%heftotal trade of manufactured intermediate
goods (Cattaneet al 2010: 248).

For a long time, globalisation was primarily abait-shoring the production or customer care
activities to lower cost locations. However, it liesome increasingly apparent since the turn of the
century that it is not only the more cost-sensipveduction tasks but also the R&D and design of
the new products and services that get increasingigcated from developed to developing
countries (Cattaneet al 2010). One can therefore argue that we are wiimgske transformation

of the global production networks into the globahavation networks (GIN), where not only the
production but also innovation takes place on tluba scale (INGINEUS). As companies and
regions specialise in different fragments of GliNg, expect them to require different competences
and resources. Prior to assessing the impact os @ikNhe EU, we need to understand the general
industry dynamics, company strategies that detentimeir activities, and the competences
involved.

In this paper we focus on the electronics indusényd more specifically on the production of
telecommunications systems, which is characteis#ld by very rapid growth of the global trade
and very high ratio of R&D investments in the salesenues (MoncadRaterno-Castelloet al
2010). More specifically, we analyse the distinatlfferent development paths of the three major
telecommunications systems producers in the Nardimtries: ICT2, ICT3 and ICT4. ICT2 was
established in 1876, and has been a well-knowndoname for decades. By contrast, ICT3 grew
from a small company into a global multinationalpmration in less than a decade only in the
1990s. As a global company, ICT4 is still less than years old, but it facilitates today more
international calls than any other telecommunicetioperator on the planet.

The evolution of the technologies and the marketated, as well as the competition situation in the
industry and the particular location based advagagre all important factors that determine the
behaviour of these specific companies. Therefore, start the analysis by presenting a short
overview of the general industry dynamics in thiedemmunications equipment manufacturing.
Subsequently, we briefly summarise the corporastohy of the three case study firms — ICT2,
ICT3 and ICT4 — in relation to Estonia as the hesbnomy. The aim will be to establish the
interplay between the broader industry dynamicspa@te strategy and location choice. In other
words, we are interested in the different push pnidl factors that have led to the relocation of
specific activities to Estonia or away from Estonia
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This way, we set the stage for analysing the rbleapability building as one of the crucial factors
in determining the possibilities for moving fromethmelatively simpler manufacturing or service
functions to the more knowledge intensive and vahgeled R&D and product development
activities. The subsequent chapters of this papal @ith capability building that has taken place
on the level of the public education and R&D systeand on the company level in the case study
firms. Finally, we discuss catching-up strategies fatecomers in a modern R&D intensive
industry, such as ICTs and electronics.

2. Recent developments in the industry

2.1. The global telecommunications equipment prodtion

In the period of 1990-2000s, with the advent of @lebal System for Mobile Communications

(GSM) standard and the broad take-up of the mdblephony services by consumers, the Nordic
telecommunications equipment manufacturers becdme gtobal market leaders both in the

manufacturing of the mobile telephones and theedlaetwork equipment. The United States and
Japan were developing competing standards which ih@inationally less success than the
European GSM standard.

Nokia had 31% and Ericsson 10% of the mobile pHuaradsets market in 2000. Motorola, as the
closest competitor, had 15% of the market in themesgear. When Nokia was the leader in the
manufacturing of the handsets, then Ericsson hanarkable 30% and Nokia 10% of the mobile
telecommunications infrastructure equipment mark&dtorola had 13%, Lucent 11% and Nortel
9% of the infrastructure equipment market in 19@ouvinen and Yla-Anttila 2003, Porter &
Solvell 2006: 13).

In order to properly understand the sources of Nloedic competitive strengths in the mobile
communications industry, one should consider tispeetive investments and the evolution of the
mobile telecommunications in the Nordic countriekast since 1970-1980s. The various elements
of the value chain of the mobile telephony indugtfigure 1) were fairly closely located in the
Nordic countries even in the 1990s. In the follogvidecade, however, both the competition
situation and the geography changed notably initigigstry.
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Figure 1: Mobile telephony value chain

Source: Solvell & Porter 2006.

The initial saturation of the market, Nasdaq crastl the emergence of the next generation (3G)
mobile telephony standardied to a significant restructuring of the indusimythe early 2000s. For
example, ICT2 who was the market leader in netvwidastructures, but had in handsets a weaker
market position merged its handsets business vatty’S. Siemens merged, for similar reasons, its
network infrastructures business with Nokia, anttl Sts handsets business all together to the
Taiwanese BenQ.

Although the market share of the Asian producers megligible in the turn of the century, various
emerging market actors, such as Samsung, LG (botea, Huawei (China), and others have been
rapidly building up their product development andnufacturing capabilities. Furthermore, various
integrated microchips and ready-made integratetfophas that are instrumental for developing
mobile telephones, have became readily availalola fthe various semiconductor manufacturers,
such as Qualcomm, Infineon, ST-Ericsson, MediaTidlereby, from the technological point of
view the mobile telephone market has become muskereto enter for the new actors. What
matters the most in the low end of this markethé&smarket power and access to the end customers
at large emerging markets, such as South-EastaksidAfrica.

In the 1990s, the product development and manufagtuwere, although dependent on the
independent suppliers of microelectronics compa)datrly closely connected in Western Europe

1 At the time of the development of the original GSMndards, no one could properly estimate thedttaportance of
the mobile data communications. Therefore, theimaigGSM standard foresaw only the possibilitiesdorery limited
(9600 bps) speed of data communications. The fsbift the GSM (2G) mobile telephony systems to th&2(EDGE),
3G and the forthcoming 4G networks is, therefooeefost about the increasing of the bandwidth ¢batd be made
available for the mobile data communications.
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and in the United States. However, with the saiwmadf the European and other developed country
markets, Asia became both the greatest growing ehakd the largest manufacturing base. The
mobile telephony production value chain have becbmly globalised in the course of the last
decade.

For example, the Apple’s iPhone, which is one & tbday's most eye-catching electronics
products, is actually manufactured by the Taiwarése Hai Precision Industry Co Ltdvhile the
various microelectronics components are sourcerh fdifferent companies and manufacturing
plants across the globe. Thus, the various parteefpple iPhone related global innovation and
production networks are indeed dispersed acrosglitiee. The iPhone 4 display, application
processor and memory come from LG and Samsung reaaadio chips come from Broadcom
and Intel in the U.S., and Infeon in Germany, aneé various smaller components come from
elsewhere (iSuppli 2010).

Sony Ericsson’s mobile telephones build similarly ithe standard components that have been
designed by the various major microelectronics irsuch as Qualcomm, Texas Instruments in the
U.S., Avago in Singapore, etc. (Figure 2).

Figure 2: Schematic Sony Ericsson Xperia X1
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Source:iFixit 2010.

Both the major brand names in the telecommunicatiegquipment manufacturing, but also their
component providers operate on global basis. Theadquarters, marketing, R&D and product
development, manufacturing, services and suppdititdes, etc., are located in different parts of
the world.
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The fact that the various semiconductor componamid ready-made modules of the mobile
telephones are increasingly readily available tgoae and the whole production chain has become
truly global has shifted the very nature of the ketucompetition in this industry in recent decades.
The market competition in the telecommunicationsiggent manufacturing is not about mastering
the development and production of the individualducts any more, but about development and
commanding the whole ecosystems of different oggitns who are involved in the whole
product life cycle from R&D and product developmémtmanufacturing, sales and customer care
(Figure 3).

Figure 3: Innovation networks and ecosystems
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Source: Ollila 2011.

Apple has recently managed to control its wholdglannovation and production network in a way
no other mobile phone manufacturer has been abl®ll@mv. This together with the superior
product design and the specialisation in the uppdrof the market allows Apple to reap unrivalled
economic benefitd AlthoughApple sells only 4% of all mobile telephones, itlects a remarkable
50% of the total profits of the mobile handset isttha By contrast, the former market leader Nokia
has been recently underperforming. Nokia selld &#% of all handsets, but it has been
increasingly competing in the overcrowded lower efidhe market, and this has allowed it to
benefit from only 15% of the industry profits (Frgu4).

% The various iPhone components cost only $187.&temdssembly only $6.5 of the $600 iPhone 4 sales (iSuppli
2010).
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Figure 4: Earnings of the major mobile telephone producers.

EBIT Share top mobile vendors Q2 2007 EBIT Share top mobile vendors Q3 2010
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Source: Asymco 2010.

Nokia’s and Sony Ericsson’s recent failure to cage on the smartphone market is largely due to
the failure of the Symbian operating system thaS)(Nokia and Sony-Ericsson have been
developing jointly with some other manufacturerafastunately, the Symbian consortium has been
never able to establish a consistent OS that walidgy for the development of applications that run
without modifications on a myriad of different haets produced by Nokia, Sony Ericsson and
others. The development and maintenance of apipisathat run on multiple similar but mutually
incompatible platforms is costly. It is also configsfor the end users to figure out what specific
version of the software they should acquire. Agsult, the Symbian mobile applications market
never took off, and Apple has overtaken the madadership with its innovative touch-screen user
interfaces and iTunes App Store, which everyone ietsv attempts to copy.

The competition for the establishment ofla factostandard of the mobile operating system is,
however, still ongoing. Google, another newcomethat mobile telephony market, is currently
Apple’s fastest growing and strongest contendethenfierce competition for establishment of a
dominant software platform. Soiricsson has started a partnership with Googleranoduced its
first Android powered smartphone in the spring @1@ On 11 February 2011, Nokia announced a
new software partnership with Microsoft, anothdingigiant that has failed to establish its softsvar
stronghold in the mobile telephone industry (Bloemg20115.

The mobile telephone network equipment market teer completely different market segment
for the telecommunications equipment manufacturindustry, which has a rather different
competition and demand dynamics as compared tmé#nket for handsets.

3 Both Apple and Google have also taken serious siegstending their iOS and Android platforms beyanobile
telephones to other devices such as, e.g., thettadninputers and flat screen TVs, and have conwethghe Apple TV
and Google TV systems respectively.
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The infrastructure equipment market contractedd®922010, as the operators cut spending during
the recession and aggressive Chinese vendors dowwe the prices. In this market segment, ICT2

continues to be the market leader with 33.6% ofntlaeket in Q3 2010, while the Chinese Huawei

(20.6%) has performed recently slightly better tiNwkia Siemens Networks (19.8%). The fourth

largest player, the U.S. based Alcatel-Lucent &@% of the market (Reuters 2010).

What makes this market different is that it is th@ consumers but the network operators who are
the equipment manufacturer’s clients. The numbeandividual units sold to this market is much
smaller than the number of mobile telephones suid,the variety of consumer preferences and the
different models of the products is also much nmlorgted here. Nonetheless, the market for the
mobile telecommunications network equipment commto be anything but a fully harmonised
global market that relies on universally adopteabgl standards.

The developed countries continue to be the mairkebdooth for the high-end smartphones and for
the 4G (Long-Term Evolution, LTE) infrastructureuggment, while the continued rolling-out of
the simpler telephones, and the 2G and 3G netwdrlstructure will drive the growth at the
developing markefs Some of the large developing nations, e.g. Chir@also moving very fast to
the 4G technologies. Furthermore, they continuectopete with the major developed nations for
the standardisation of their particular specifioasi of the 4G networks and protocols.

The different market dynamics and smaller productiolumes imply, in turn, different location
choices for the development and manufacturing efitifrastructure equipment as compared to the
handsets.

2.2. The importance of the telecommunications equipent industry for Estonia and the
Nordic countries

ICT sector is one of the most knowledge and R&[2nstve industries both globally and in the
Baltic Sea Region. However, both the size and thewkedge intensity of the ICT sector vary
substantially both across the different ICT sult@mwcin the different countries in the region. The
share of the ICT sector in the GDP is in Finland &weden among the highest in Europe. This is
largely due to the major contribution of the mamtidiging industry, in particular the manufacturing
of telecommunications equipment. The presence stf@ag ICT manufacturing sector is indeed
what distinguishes the Nordic countries from thgamty of the other European economies, where
the ICT sector accounts only for 3-4% of the GDRj\{Fe 5).

4 The transition from 2G to 3G to 4G networks ismarily about allowing for a major increase in tdata
communications bandwidths in the mobile telephostavarks.
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Figure 5: The ratio of the ICT sector value added to the GDEO05
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Finland has a particularly strong specialisationthe manufacturing of the telecommunications
equipment. In fact, Nokia’s remarkable successhalast decades has been clearly visible in the
Finnish economy, especially when considering italssize. Nokia contributed more than 2% of
the Finnish GDP growth in 2000. More recently, hegre the consolidation of the industry and the
rise of the U.S. and Asia based competitors hasiggth the situation substantially. Nokia's
contribution to the economic growth in Finland weegative even during the global crisis in 2008-
2009 (Ali-Yrkko 2010: 12). In contrast, Sweden’slustry is much more diversified which makes it
much less dependent on particular large companigls as ICT2, or other multinationals that are
headquartered in Sweden.

The important role of the telecommunications equptrmanufacturing in Finland and Sweden is
even more visible in the export figures. Finlandrsl Sweden’s exports of goods doubled between
the 1995 and 2009. Estonia’s exports grew in thisopl even more rapidly. While this is the case,
it can be observed that the export of telecommtimica equipment in all three countries clearly hit
the peak around the turn of the century (Figure 6).

This has, once again, to do with Nokia in caseiofaiRd, and ICT2 in Sweden. Estonia’s exports in
the telecommunications equipment have also predamiynto do with the two above-mentioned
companies. Their manufacturing service provider3d®@as been for more than a decade responsible
for the vast majority of imports and exports oetmimmunications equipment to and from Estonia
(Tiits & Juriado 2006).
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Figure 6: The share of the telecommunications equipmentdrtdtal exports of goods
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In order to shed some light on the location deosiboth for the R&D and manufacturing activities
of the major players in the telecommunications pougint manufacturing, we present first the cases
of ICT2 and ICT3. Thereafter, we contrast thesehvid@T4, a disruptive software firm that has
become the largest provider of international calldess than half a decade. In addition, it has
challenged the whole business model of the estaaigelecommunications industry. ICT2 and
ICT3 located primarily their manufacturing actiesiinto Estonia, while Estonia has been since the
very beginning the location of ICT4’s main enginegrcentre.

Both these firms’ motivations for operating in Bttt and their intra-firm capability building
activities are, as seen in the following chaptels) very different. The capability building thated

or does not take place within the firms and thetation choice depends, however, also strongly on
the success of the public education and R&D sysiemnsaking the qualified workforce available
to the firms. We review, therefore, prior to dissing the case study firms briefly the recent supply
of the ICT workforce at the various qualificatiavels in Estonia.
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3. Competence building on the national level in Eshia

3.1. The availability of R&D personnel

The number of researchers and engineers remaitis,itb@absolute terms and as a ratio to the
employment, lower than that of the Nordic countridéghile Estonia’s public sector R&D efforts
remain, both in terms of personnel and investmeaasiparable to the European Union average,
industrial R&D lags behind.

The Estonia’s total R&D personnel count was clas8300 persons (5500 in full-time equivalent)
in 2009. This includes 7500 researchers and engr{d800 researchers and engineers in full-time
equivalent), while the rest are technicians angsrtmg staff (Statistics Estonia 2011). This s, |
absolute terms, a relatively small number of redeans that is comparable to a single research lab
of a major multinational corporation.

The fact that the full-time equivalent of the R&Brponnel varies in Estonia significantly from the
total number of R&D personnel is explained by twasons. About one half of the R&D personnel
in Estonia is employed in the higher education@eethereas the majority of the R&D personnel
acts there half of the time as researcher anddifdlfie time as teaching staff. Similarly, in the
enterprise sector, most of the R&D staff undertak@asous other tasks besides R&D activities (e.g.
product development, market research) rather teamgbnvolved in pure R&D.

Statistics Estonia provides us with no estimatiérihe number of ICT researchers in the public
sector, but the Estonian Research Portal whicheasofficial interface for national R&D funding
applications, lists altogether 410 persons whoaatese in the field of computer science as their
field of research. However, only 162 of them hatéeast one publication referred in ISI Web of
Science, and only 127 of them have a PhD deyree.

By the same token, Lipmaa has identified 131 Eatomiomputer scientists that have at least one
citation of their research paper.6 Based on thesgstimate that in Estonian public sector there are
no more than 150 reasonably active and productw&pciter scientists.

The Estonian business enterprise sector had abbd® R&D personnel (2900 in full-time
equivalent) in 2009. The above included 189 perg@®8 in FTE) of R&D staff who were in the
manufacturing of electric and optical equipment ai® (572 in FTE) R&D staff who were
involved in computer related activities. Thus, Bsa ICT enterprises had a R&D staff of no more
than 1,000 (700 in FTE) in 2009 (Statisti€stonia 2011)Furthermore, the industrial ICT R&D
personnel is also very concentrated in terms ofntlmaber of the enterprises. A tiny number of
relatively larger R&D and product development isiee ICT firms such as ICT4, Playtech and
Cybernetica are most likely to employ vast majootyhe above-mentioned R&D staff.

Given the above, Estonia’s R&D investments reméso aignificantly lower than those of Finland
or Sweden, for example. Estonia’s gross R&D expeneli(GERD) was 1.4% of GDP in 2009
(1.3% of GDP in 2008), while Sweden’s and Finlan@ERD continues to be more than 3% of

5 Estonian Research Portal that is for public sedbstitutions the interface to national R&D fundingee:
http://www.etis.ee
6 Helger Lipmaa, data last modified 1 July 2009 #tesearch.cyber.ee/~lipmaa/cites/php/estcit.php
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GDP. Comparatively speaking, Estonia is laggingirielprimarily due to the smaller number of
R&D personnel in the industrial sector, which hagtrn to do with the structure of the industry
itself.

Estonia does not possess, similarly to most ohdweer EU member states, a highly R&D intensive
ICT and electronics industry. Foreign investmentegrises, which are responsible for the vast
majority of electronics exports, have located ordiatively less demanding production functions
here. Furthermore, Estonia does not have a strastgchnology, pharmaceutical or automotive
industry. Yet, the above-mentioned industries asponsible for the vast majority of the global
industrial R&D investments (Moncadaterno-Castello et al 2010).

3.2. The supply of the ICT sector labour force

There are about 20 different vocational school€Egtonia that offer education in the fields of
computer sciences and/or in the electronics andnzation. In some schools a modest number of
students (15-20 people) is admitted in the abovetimeed ICT programmes, while the larger
schools admit to the ICT studies up to 300-500 sawdents annually. This raises some questions
about the effectiveness and efficiency of the oigmion of the vocational education system,
especially when one compares the admittance nurmabeirshe number of people graduating.

The number of people graduating from vocational catlon has decreased in Estonia by
approximately 20% in the last decade. The decneatd® number of graduates has been even faster
in the computer sciences, while there has beesaat twofold increase in the graduation rate in the
field of electronics and automatics (Figure 7).

Figure 7: Graduation from the ICT vocational education inoB#&t
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Unfortunately, the ICT related vocational educatgystem is not very efficiently organized in
Estonia. Each year an average of 392 computer cgseand 362 electronics and automatics
students discontinue their studies (based on #istats from the years 2005-2010). In other words,
in the ICT fields roughly every second student pagpwith their studies.

The prospective new students have given higheragauncvery strong preference over vocational
education. This is clearly visible in the increa$¢he admittance to the higher education in gdnera
as well as to the ICT related higher education artipular. The share of the computer sciences
increased from 3% to 7% among the newly admittedesits in the higher education in the years
1997-2002, and has remained stable since thensti@mtEstonia 2011). A similar increase in the
importance of the computer science is also visibldhe number of people graduating from higher
education (Figure 8).

Figure 8: Graduation from the ICT higher education in Esdoni
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Source: Statistics Estonia, 2011.

The higher education system suffers, however, ailyilto the vocational education, from the
delays in studies and a very high student dropatat About half of the students did not complete
their studies in computer sciences in a timely nearin Estonia in the recent years. The high
demand for work force, the need to work in ordefuod the studies, and the modest quality of
some of the study programmes are all likely to gbuate to the high discontinuation frequency of
the studies.

Another issue is that ICT curricula stem from ttaaial branches of study and science — on one
hand from physics and engineering and on the dthed from mathematics and informatics — even
though the needs of the present-day industry presausynthesis of both areas and more. Modern
ICT companies do not just produce, install and ma&nICT tools and systems. They have to be in
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touch with business systems in a particular apipinaarea and to able to see ICT tools in this
context. Therefore, in addition to the engineewng informatics background they also need to be
ready for an interdisciplinary approach, where ¢éhgphasis is on the applications solving rather
than the ICTs per se. Even though traditional cuta thatfocus on engineering and informatics are

necessary, there is also a need for curriculaitkegrate both areas and are interdisciplinaryUfe®).

Figure 9: The profile of ICT industry’s needs for Degree Qualifications

Quantitative Need
of ICT Industry

Need for New ICT

Covered byTraditional Programmes

Engineering Programmes

Covered by Traditional
Informatics Programmes

N

Supply and Demand

I bt
[=% - B P
= c - = @ ‘
£ 2o * oo B = = o
o w =5 2 c $ = o = = A Q‘E. s c
=S o 2 2 5% § ~6E ET =E <5 E&
2 m TS 5 B m ®YEE 3§ o 9 2T S
s B Hw w So 2 S&£& Ec @ o v s3 <3
o £ ¥ Dcow = = = Qo L2 3= Ewm T @ =] @
@ 2 vps & 5 L ®BEY 85 g g = 50 52
& ® ®me= E© E£ES 5 £§8§ v4vd £ E G = T
(=} Al 8 @ a = =
= = 2o m = 2 b= w= o v = ] = O ] Z
S ® el § E8 2 88§ 5 3 2 2s 5% B2
e 5 a3 & 8=z & EE& 5= = & ES K3 R=2

Technical Skills Profiles

Source: Career Space and International Co-operation Eurtgp£001

The various studies on Estonian ICT education ecmiecithat a lack of skilled labour is the main
factor that hinders the development of local congmrwhereas skilled labour would allow them to
rapidly move ahead in areas where they already Rawertain competence for development
activities. Important shortcomings that were brdught are insufficient specialisation and in
certain areas also weak basic education (e.g.mayat@lysis). The problem can be summarised as
follows: people who have acquired higher educatiead a couple of months or even up to a year
before they meet the requirements and interesiseofompanies. At the same time, the knowledge
and skill base of experienced people is relatively, making it a starting point from which it is
hard to strongly and rapidly move towards R&D atiteg (Kattel and Kalvet 2006).

The Estonian ICT sector, which employed all togett565 persons in 2010, has according to a
recent study currently about 1700 vacancies, amdeths a need for about 4200 additional
bachelor’'s or master’s level employees within te&trthree years (ITL 2011). The current supply
of the highly qualified labour is not, unfortunateble to meet such a demand. The demographic
trends in Estonia contribute to the challengeshim supply of qualified labour even further. The
new students to be admitted to the ICT higher etitucavill decline in Estonia twofold between the
years 2008-2015 (Figure 10).
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Figure 10: Number of first year IT students admitted
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Overall, as long as the supply of the researchesngiheering personnel for the ICTs and the other
science intensive industries remains insufficiemgrading to the more R&D intensive activities

remains constrained at the enterprise level andnigss total business R&D investment is also

bound to remain significantly lower than that ofilend or Sweden.

4. Firms’ motivation for operating in and from Estonia
4.1. Established major brand name: the case of ICT2

ICT2 was founded in 1876 as a telegraph repair simojhe early 20th century, ICT2 was a rapidly
growing international company that was very intexdsin the rapidly growing markets of the
eastern shores of the Baltic Sea. The Swedish coympzen considered moving its headquarters to
St. Petersburg, Russia. The Bolshevik Revolutiangouend to this plan in 1917. Some of ICT2’s
leading engineers moved from the St. Petersburgprfa¢o Tartu, Estonia and contributed to the
development of the local telephone factory (Tartelefonivabrik). Eventually, this Estonian
company became ICT2’s most important partner intdfasEurope, as it started to produce
telephones under a licence from ICT2 and undet@A& brand name (Hogselius 2005:56). World
War 1l and the resulting occupation of Estonia hg Soviet Union brought an end to this business
relationship.

ICT2 was one of the pioneers of the Nordic Mobikdephone (NMT) and GSM telephone systems
in the 1980-1990s, when two Nordic firms were tlubgl market leaders in manufacturing mobile
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telecommunications equipment. ICT2 continued toeroféxchanges and other infrastructure
equipment for fixed telecommunications and speeidio communications networks.

These were the main products ICT2 was interestdthamng new markets for, when Estonia had
restored its independence in the early 1990s. §hafter independence Swedish Telia and Finnish
Sonera became shareholders of the dominant fidegheny company Estonian Telecom, along
with the government of Estonia. Soon very rapidefi@ment of the new digital communications
networks started, and ICT2 became an important menél new technologies in the first major
deals, including digital telephone exchanges ferftked telephony network and slightly later also
the NMT mobile telephony network.

As discussed above, ICT2 handed the manufacturingabile telephones over to a dedicated
company — a joint venture between it and anothgelglobal player — when the consolidation of
the industry started in the 2000s. Furthermore)GI2 subsidiary company also started to sell
mobile telephone components and kits to third partlCT2 itself continues, however, to be the
market leader for the manufacture of mobile telegghonetwork equipment. This is also visible in
the specialisation of its Estonian subsidiary.

ICT2 Estonia started as a local representativeaawtiolesale organisation that caters for the needs
of local clients in Estonia in the early 1990s. time, in addition to the wholesale of ICT2
equipment, the share of the various value addedcssrsuch as network planning and systems
integration started to increase in sales. For examiCT2 Estonia started to serve network
operators in Denmark, Sweden and Japan in the 200s.

Today, ICT2 Estonia provides telephony and datamomcations systems planning, integration
and maintenance services to various clients. lemegears, the network maintenance services
provided to the various network operators in théi@&tates have also gained in importance. The
logistics unit of ICT2 Estonia serves the othertBadnd Nordic firms within the ICT2 group. For
2008-2009, about half of the sales revenues wereeédrom the sales of telecom equipment and
the other half from the sales of various services.

In summary, ICT2 Estonia has focused predominatilgales and service functions in Estonia for
two decades. ICT2's R&D and product developmenividiets continue to take place in its major

corporate development centres outside Estonia. IE§t@nia’s activities were primarily upgraded

in the 1990s and 2000s due to the gradual exterditime services portfolio from basic sales and
support activities to more knowledge-intensive rekwinfrastructure planning and maintenance
services as well as support for the developmentanious value added telephony and Internet
services.

Occasionally, some middleware solutions have akenbdeveloped for ICT2 mobile telephone
networks in Estonia. For example, a mobile positignsystem was developed for the 112
emergency services in cooperation with the Estoi@d® firm Regio in the early 2000s. This
system allows the geographic location of a molgleghone that has placed an incoming phone call
to be automatically detected based on the mol#phiene network. Later, Regio started to offer an
advanced version of this mobile positioning sysiaternationally under the ICT2 brand name.
Such cooperation with Regio as a local partner hasjever, been mostly handled directly from
Sweden.

However, the profile of the ICT2 organisation indsa changed significantly when ICT2 acquired
a major share of the ICT3 facility in Tallinn in 2D ICT2 has had ICT3 as a global manufacturing
partner for two decades. Even though ICT3 manufadtior ICT2 in Estonia, there was no direct
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business between the subsidiaries of these twe fimEstonia. With this recent deal, ICT2 took
over the facilities and personnel that ICT3 used dffering ICT2 electronics manufacturing
services. For ICT2’s part, this acquisition of thanufacturing operations in Estonia does not seem
to have been part of a longer-term corporate ptartife expansion of the facilities in Estonia. It
was rather a chance event that was connected teshecturing of ICT3’s global network that the
global economic crisis brought about in 2008—-20009.

The number of ICT2 employees grew considerably wviltle acquisition and expansion of
manufacturing activities in Estonia. ICT2 Estoniadhabout 100 employees in 2007-2008. The
number of ICT2 Estonia employees increased, howaevién the acquisition of the ICT3 plant and
the transfer of the more than 1200 related perddar€T2 at the beginning of 2010.

Earlier, ICT3 manufactured equipment for the 2G @a@dmobile communications networks as well
as for the fixed broadband networks in Tallinn f@T2. After the change of ownership, the
production of 4G data communications network eq@piwas launched in Estonia in May 2010.
This production line achieved full capacity by Asg2010. ICT2 exports most of the equipment
produced in Estonia to various network operatofSurope, North America and Africa, but some of
it also remains on the local market where Telia®weelocal subsidiary EMT continues to be
ICT2’s local key customer.

More broadly speaking, the specialisation of théifraplant in ICT2’s global production network
did not change after the change of ownership. Taénh plant continues to provide electronics
manufacturing services for ICT2, just as it did endCT3’s ownership. As previously, ICT2’s
research and product development continues togkae outside Estonia, while the subsidiary in
Estonia focuses primarily on the organisation ohuafacturing, etc. Accordingly, learning by doing
and manufacturing-related organisational innovatenain the main forms of development.

ICT2 does not disclose the exact production figlioeshe Estonian plant, but it is still obviousth
ICT2’s contribution to Estonia’s foreign trade iassive. According to Veiko Sepp, CEO of ICT2
Estonia at the time of the interview, ICT2 was mgpble for about 10% of Estonia’s exports and
about 50% of Estonia’s exports to Sweden in Q4 2010

4.2. Integrated manufacturing service provider: thecase of ICT3

ICT3” was founded as a subsidiary of a Finnish companyl984, to support the parent

corporation’s development and production of et@atninescent displays. However, this business
did not develop as initially hoped, and some frapacity became available in the subsidiary
company. Meanwhile, another large ICT corporationFinland and ICT2 in Sweden had both
developed their first Nordic Mobile Telephony (NMTglephones, the full-scale production of

which was held back by their small components abblemapacity, and they were looking for

additional manufacturing expertise. This is how #ubsidiary company became an electronics
manufacturing service (EMS) provider, with the otfénnish ICT corporation and ICT2 as its

largest customers in the early 1990s (ICT3 2010a).

7 Hereinafter ‘Elcoteq’ refers to the Elcoteq corpima globally, and ‘Elcoteq Tallinn’ refers to tiparticular
subsidiary established in Estonia.
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In 1990, in preparation for a merger with a thirshritsh industrial conglomerate, the parent
corporation restructured itself and registeredlitferent business operations as separate companies
The subsidiary was renamed ICT3 through this pscEse new corporation that emerged as the
result of the merger, did not however consider aatactronics to be its core business, and ICT3
went through a management buy-out in 1991. This tasbeginning of ICT3 as an independent
enterprise with both the Finnish ICT company an@id@s its key customers.

In the early 1990s, when Swedish and Finnish erdgrequrs were the first to invest in Estonia,
ICT3 started pilot production in Estonia alreadyl®92, and formally established a subsidiary in
Estonia in 1993. This was ICT3's very first subaigiabroad. Although initially various Asian
countries had been considered as a potential tgaé better alternative was eventually found
closer to home in Tallinn.

One of the ICT3 Tallinn's veterans has describecctkative destruction that took place in the early
1990s with the following words:t'was a productive time, the industry had collapsed the town
was full of unemployed engineér§he newly employed engineers were initially simttraining to
Finland or Sweden. Later on, training was increglgirorganised locally in EstonfaWhile the
existing engineering in Estonia was trained onl#étest technologies and production methods, but
they were no more in charge of the actual prodestelbpment, where ICT3 itself had no say
either.

In 1996, ICT3 Tallinn started to operate as thaepentre for GSM mobile telephones9. Already
in the following year, volume production of GSM nilebtelephones was initiated, and ICT3
became the very first EMS business that startethdr build’ mobile phones for a major brand
name from start to finish. The fact that ICT2 hatdentracted the whole production of a specific
model of mobile telephone brought ICT3 to a congdlehew level of collaboration with its clients.
Most notably, the Finnish ICT company soon alsolofeéd suit. What followed can be
characterised as a true co-evolution of the majand names and ICT3 as BMS that was an
integral part of their value chain. By the late Q99ICT3 was producing mobile handsets in Estonia
for two market leaders of the tinie.

This was a prosperous time both for the Nordic heolbelephone producers and the EMS
businesses that were working with them. The Eunopeabile telephony market was booming and
production and sales volumes went up very rapidhys is also very vividly reflected in both the
Nordic and Estonian foreign trade statistics. ItoB®&, telecommunication equipment had reached
up to 20% of the manufactured exports by the turthe century. In this period, most of the
production technologies and components were imgoated virtually all of the produced goods
were exported. The share of local content other thbour remained virtually nonexistent. Thence,

8 When Estonian independence was restored in 18%4conomy was in a poor state. So was the ecoonbting whole
former USSR. Therefore, both for political and emmic reasons, Estonia began immediately to reoiigmconomy to
western markets, which had both greater purchgsavger and growth prospects. However, as becamesmtvicery
soon, the majority of the electronics industry tRatonia had inherited was not competitive on westearkets, and
was therefore forced to close down (Tiits 2006).aA®sult of this, experienced workforce for thectlonics industry
was readily available in Estonia in the early 1990s

9 GSM is widely a used acronym for the Global SystermMobile Communications, originally Groupe Sp@dviobile,
standard, which is used in digital cellular netwsork

10 Both Nokia and Ericsson were clients of the FihriedS firm Elcoteq already since the mid-1980s; Biabteq had
manufactured mobile telephone circuit boards facdson already for a number of years.
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not surprisingly, the value added generated in BEstonian electronics industry also remained
significantly lower than that in traditional induss, e.g., wood processing, etc. (Tatsal 2006).

In the late 1990s, ICT3 also started to expandnateonally, as increasingly it made sense to Bcat
manufacturing activities close to the rapidly grogviconsumer markets. The need to serve the key
customers at their new markets was the main dové€T3's very rapid globalisation. To finance
the expansion, ICT3’s shares were floated on tHsilé Stock Exchange in 1997.

First, a new manufacturing site was establishetlungary, and an office was established in the
United States. An office was also established imdd&ong for managing the manufacturing

activities that were located in southern China, kteffect, within two short years ICT3 became a
truly global corporation. By the end of 1999, IC3 3ietwork of plants covered already more than
ten countries in the three fastest growing regafrtee world: Europe, America and Asia.

The business model and theodus operandihat were originally adopted in Finland and Estoni
provided a good starting point, but needed adagtingdungary, Russia, Germany, Mexico and
China. ICT3’s Finnish and Estonian business devetyg and engineering staff were therefore
actively involved in the establishment of the naeteselsewhere in the world, and in training the
local staff. Also, through these experiences, d-d@tumented system was established in ICT3 for
transferring any specific production line from osie to another. As opposed to some other
multinational corporations, the individual units tiwn ICT3 continue to rely on uniform
standardised technologies and processes also today.

The NASDAQ crisis brought about consolidation amobgl restructuring in the whole ICT and

electronics industry from 2001 onwards. The largges manufacturing of consumer electronics,
incl. mobile telephones and similar, has shiftectéasingly to the low-cost locations close to the
final markets. For example, ICT2, as the part okanlining its value chains, moved the
manufacturing of its mobile telephones from ICT3lifa to St. Petersburg (Russia).

Also, a number of mergers and acquisitions tookelaetween ICT enterprises. The establishment
of a new parent company from the joint venture, #red subsequent sale of ICT2’s own mobile
telephone manufacturing plants to a competitor wagher to the general market downturn,
another major blow for ICT3 (ICT3 2010a). Despite above, in Tallinn (and in other sites) the
manufacturing of ICT2 mobile network equipment ath@ Finnish ICT company telephones
continues for the time being.

Initially, ICT3 engineering centre, which is in e¢bga of prototype testing and new product
introduction, was located in Finland. In 2000, avrengineering centre was established in Tallinn,
Estonia. In 2002 one more engineering centre wiabkshed in Beijing, China. To strengthen its
engineering capabilities even further, ICT3 bouifiet R&D unit of the Finnish mobile telephone
and telematics company Benefon in 2002 (ICT3 2010a)

In the 2000s, ICT3 had to adjust to a weaker denaawida general slowdown in the ICT industry. It
was acknowledged that manufacturing activities @laould not be sufficient for sustaining profit
margins in the changed market environment. ConselydCT3 started to further its own design,
R&D, engineering and after-sales services. Spédeal Product Introduction (NPI) centres were
established within ICT3 to strengthen the co-opematvith clients and their design houses in
testing prototypes and making preparations foragitoduction.

Although ICT3 had all the capabilities for desigmimobile telephones, and even developed at one
point in time one handset for ICT2, it did not dbage its main customers in R&D and product
development, but remained a contract manufactiiteg. competition continued to intensify in the
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EMS business on all fronts in the 2000s. For exantple Finnish company started to source some
of its printed circuit boards from Foxconn (Hon Hand GKI in Asia, and handled the
manufacturing all together in-house in Brazil. e tmid-2000s, it continued to streamline its
supplier network, and gave a preference to largdroally integrated suppliers such as the Foxconn
and BYD. As a result ICT3 was eventually forceddtmwvnsize significantly its handset business
from this company (Seppala 2010).

ICT3 started therefore to capitalise increasingly @s telecommunications equipment
manufacturing competences by manufacturing, latéhé 2000s, to an even broader set of clients.
Along with this, new plants were also inaugurate@angalore (India) and St. Petersburg (Russia)
in 2005. In the same year ICT3 was reincorporated European Company (SE) and the regional
headquarters was established in Budapest (Hungliy) managing European operations.
Furthermore, the domicile of the company was tremetl to Luxembourg in 2008.

The recent global financial and economic crisisulghd about another restructuring of the ICT3
global network. During 2009 the factories in Ar&b(nania), Richardson (US) and St. Petersburg
(Russia) were closed down. The factory in Shenzteshconsolidated into the factory in Beijing in
China. Part of the ICT3 Tallinn plant, which earlgerved ICT2, was sold to ICT2. With this
transaction, some 1 200 employees of ICT3 Tallimved also to ICT2 (ICT3 Annual Report
2009). After this transaction, ICT2 continues toquce 4G (LTE) mobile network equipment in
Tallinn, for which TeliaSonera in Sweden is onéh&f most important customers.

In response to the above, ICT3 has extended estcportfolio and continues to operate its EMS
business on a global scale (Figure 11). It consnt® produce both mobile handsets and
infrastructure systems. On a global scale,, almalktmajor telecommunications equipment
producers, incl. Nokia, Samsung, LG, Motorola, S&nigsson, Huawei, etc., continue to be ICT3's
clients. Further to this, ICT3 has establishedfilso in the production of flat screen TVs. (ICT3
2010b) In Europe, the plant located in Hungaryd$3's main mass production plant, while ICT3
Tallinn with its approximately 300 staff continuscater for smaller niche markets.

Figure 11: The location of ICT3 sites
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Overall, in a global comparison, ICT3 still contesuto be a fairly small electronics manufacturing
service providerlCT3 revenues were 1500 million euros in 2009 (ICA0b). The revenues of
Foxconn and Flextronix — the largest contract mactuiing companies in the world — were,
however, 21 and 15 times larger in the same yeais i why ICT3 continues to focus on the
technologically and organisationally more demandimall and medium scale manufacturing rather
than large scale mass production, where the bigpetitors have an advantage.

4.3. Disruptive telecommunications service: the caof ICT4

Internet was in the 1970-1980s, when the developroethe modern digital telephone systems
standards began, anything but widespread. At thed, tvoice communications were the primary
means of communication, and most data communicatiam on dial-up lines at what is by today’s
standards a very low speed. In a word, the ardbitecand business models of modern digital
telecommunications systems were originally built ¥f@ice communication that gets billed per
minute of use.

The very rapid spread of the Internet and the agveént of the underlying communications
technologies has brought about major technologlisauptions in the telecommunications industry
since the 1990s. With broadband Internet accesse tis no billing per minute, and international
communications are virtually free of charge. Thewabtechnological change prepared, thereby, the
ground for a major disruption in the whole teleconmigations industry, since it became feasible to
route otherwise costly telephone calls over therhdt, where international communications are
virtually free of charge and no traditional billipgr minute of use applies.

This is exactly where the Voice over Internet Pcoto(VoIP) entered the scene from the mid-
1990s. ICT4 is a VoIP software application thababl anyone to talk to anyone else on the Internet
free of charge. It allows the calls, for a modes, falso to be routed to the ‘old school’ telephone
network. ICT4 was founded in 2003 by Swedish andifra entrepreneurs. ICT4’s software
development team was from the very beginning latate Tallinn, Estonia, which became
immediately its largest office in terms of the nienbf staff.

The first beta version of ICT4, which was releasedAugust 2003, allowed for computer-to-
computer voice calls. No other services were alghlaThis very first software attracted the first
1 million registered users in only a matter of nsntSubsequently, additional services (text chat,
calls to and from regular telephones, video cats,) and support for additional devices (Apple
Mac, Linux, special ICT4 Phones and ICT4 applicafior various smartphones) appeared.

ICT4 was not the first service to enter the VolPrkeg but its ease of use, and the possibility of
(multiparty) video calls, along with the free sewmji differentiate ICT4 very strongly from both
other traditional and VolP telephone services. @heve, in combination with a hugely scalable
peer-to-peer architecture and clever marketing mada instant success. ICT4, which offered
initially only voice calls, has also differentiatédelf increasingly from the competition by offegi
video and multi-party conference calls. Video cdpaboftware appeared first for Microsoft
Windows in 2008. The Android and iPhone softwarat tvas introduced in 2009 included also
video functionality. ICT4 was also the first tolisi networked flat screen TV-s, which have started
to include built-in ICT4 software since 2010.

ICT4 had already 75 million registered users by20%s of 2011, ICT4 has more than 560 million
registered users. The “cross-border traffic rouigdCT4, by far the largest provider of Internet-
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based voice communications, is projected to grovamastonishing 45 billion minutes in 2010—
more than twice the volume added by all of the dierphone companies, combined.” (Figure 12).
Furthermore, 40 percent of ICT4 calls are actualligo calls today (ICT4 2010, Tuaw 2011).

Figure 12: International long-distance calls and ICT4 traffa05-2010.
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ICT4 has gone truly global not only in terms of atsstomer base, but also in terms of the location
of its business functions during the last five geas noted above, it was the combination of the
experienced Scandinavian start-up managers ancdhigstengineering talent that were at the core
of ICT4’s immediate success. Soon, as ICT4 wasisgea& attract international venture capital and

to get closer to major marketing channels, the @@fe headquarters were established in
Luxembourg and an office was also set up in Londalhough the headquarters were in

Luxembourg, Tallinn and London remained the larg#gites, and most of the decision-making

continued to take place between these two offices.

In Q4 2005, eBay purchased ICT4 for approximateby l@llion U.S. dollars of upfront payment
(eBay 2005). In connection with this deal, an I@Fdce was also set up in the United States, close
to eBay's headquarters. The ICT4 office in the éthiBtates continued to operate as a marketing,
sales and support office servicing the Americastévtecently, general management of the business
line was also moved to the U.S., as the Americasgiwbally the largest market for enterprise
communications, and some of the ICT4’s strategitneas for this business line, e.g., Avaya, are
also located there.

Smaller ICT4 offices emerged also in Singapore ldadg Kong. These offices are in charge of the
marketing, sales and support in Asia. Their perf@am@ more important function is to maintain
close contacts with the manufacturers of the irgtngavariety of different ICT4 enabled devices,
including flat screen TVs, in Asia (Figure 13).
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Figure 13: The location of ICT4 sites
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Even though PayPal, another eBay firm, proved a gmyment partner for ICT4, eBay itself was
not able to build major synergies between its niaisiness line and ICT4. Furthermore in 2008, a
legal dispute emerged between ICT4 and its origmahders over the rights to ICT4’s underlying
peer-to-peer communications technology. This cbated to the lessening of eBay’s interest in
ICT4 even further. Eventually, in November 2009,agBsold 70% of ICT4 to a consortium
comprising Silver Lake Partners, CPPIB, Andreessemowitz, and the original Scandinavian
founders, valuing the business at 2.75 billionafsll

Less than a year later, in August 2010, ICT4 fiath the SEC for listing on the NASDAQ stock
exchange, where it sought to raise up to 100 milmllars in an initial public offering (ICT4
2010). These plans were, however, cancelled, agl I&@1d Microsoft entered into a definitive
agreement in spring 2011,whereby Microsoft will @icg ICT4 for 8.5 billion dollars. Once
approval is received from the regulators, ICT4 Wwdcome a new business division of Microsoft. It
is quite obvious, even though no public informatiexists in this relation, that Microsoft was
willing to pay a very high price for ICT4 both inder to secure its late entry into the very rapidly
growing VoIP market as well as to avoid the furte#engthening of the other dominant firms in
this market.

ICT4 has been, typically for a venture capital letlstart-up, essentially from its birth in an
aggressive growth phase, and the availability ofably qualified labour has been one of its
important concerns. Initially ICT4 hired engineensd other personnel, e.g. for localisation and
support functions, etc., rather aggressively iroiist However, as it emerged that no more suitably
qualified labour was available in Estonia, a secengineering centre was established in Prague in
2007.

Overall, ICT4 continued to recruit its personndkmationally, indicating quite often for an open
position two or three key locations where the neertyolled person could start working. This has
led to ICT4’s rather unique management model, whigeevarious multidisciplinary teams operate
indeed in most cases within ICT4 but on a transatguwasis. For example, the Prague engineering
centre operates today largely as a satellite opthmeary engineering centre in Tallinn. The Prague-
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based developers report to the team leaders whoatlypare located in Estonia. It is also quite
common for the product managers and other mid-lenaglagers who are in charge of development
to be located part- or even full-time outside E&tpfor example in London or elsewhere.

ICT4 has acquired the required talents rather aggrely by acquiring other smaller firms that have
the personnel with the required capabilities, ralmg, if necessary, also the persons concerned to
one of its offices. The purchase of a Norwegiamtstp, a provider of voice technology for the
Internet, in April 2006 is an example of the flektly companies like ICT4 exhibit in attracting the
very top talents11. The main motivation behind #uguisition was really the knowledge and talent
this Norwegian company had regarding audio-videtecel2 and regarding VolP systems more
broadly. As the acquired company itself did not ge¢n have an office in Norway, an office was
set up for them in Stockholm, the closest posdibbation to the engineering centre in Tallinn.
Nowadays, in this ICT4 Stockholm office some of thest advanced audio-video R&D in Europe
takes place. Given the deep specialisation antrtberledge pool that is available in this ICT4 unit,
a close exchange of information also takes plaegetiwith different research institutes and
universities across the globe.

“ICT4 currently employs 850 staff, with most of iengineers in Estonia, though its disparate
operations include a Luxembourg headquarters, rtiagkeperations in London and audio-visual
engineering in Stockholm. [The ICT CEO] said hengl#o hire up to 400 new staff this year, with
80 per cent of these in Silicon Valley” (FT 201The newly established engineering facility in
Palo Alto, California, will specialise primarily odevelopment for the Apple 10S and Google
Android mobile computing platforms, for which engaring personnel is more easily available on
the western coast of the United States as comparedrope.

5. Competence-building on the enterprise level ingonia

5.1. Worker level

ICT2, ICT3 and ICT4 as global firms operate in vdif§jerent market segments in the production of
telecommunications systems. The specialisation #mags, also the labour requirements of the
Estonian subsidiaries of these firms are also \different. Both ICT2 and ICT3 primarily

manufacturing and various support activities inoB&, while ICT4 has its main software
development centre located in Estonia. The straciofr the labour force of these firms is,
accordingly, also very different in Estonia. Maraitaing floor workers constitute a significant
share of ICT2’s and ICT3’'s employees in Estoniant@xstingly, ICT4 chiefly employs engineering

11 |n early 2011, Skype acquired another well-kndwternet video communications firm Qik, in orderr&nforce
Skype’s video functionality even further.

12 A codec is a specialised software (or device)chvis capable of encoding and/or decoding a signal digital data
stream. Audio and video codecs that are discussezidre responsible for encoding the analog audtiovaleo signals
into a digital data stream and decoding these énrélceiving end pack into a voice and video thiatiman being can
understand.
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personnel in Estonia, and the lower qualificatievels are of limited importance for this firm. This
is obviously also reflected in the capability bunigl of these firms.

Furthermore, it is largely the former ICT3 persdntiiat operate today’s ICT2 plant in Tallinn.
Therefore, most ICT3-related observations simultasty also reflect human resource development
that has taken place in relation to the plant ilifffanow owned by ICT2.

In the early 1990s, when ICT3 started its manufamguoperations in Estonia, it built largely on the
personnel that had become available from the foi®wetiet electronics industry. At this period in
time, low (labour) costs and the geographical amtural proximity to Finland made Estonia an
attractive location for the expansion of productidioday, most of the enrolled workers are
expected, preferably, to have previous work expegean the electronics industry. The textile and
clothing industry, where employment was decreasimghe 2000s, has also however been an
important source of experienced manufacturing werkar electronics manufacturing in Estonia.

Previous work experience is also important, as ack@ electronics manufacturing involves some
tasks, e.g. tuning radio communications equipmertiagnostics of manufactured products, where
the necessary skills and productivity levels caty e achieved in practice. Today, an average
ICT3 manufacturing flow worker has 5-6 years of kvexperience in the firm. With the cyclical
downturn in the industry, ICT3 hasbme redundancies in the workforce the first lo&l2009. More
recently, however, a number of previous workershasen attracted back to their old jobs.

ICT3 Tallinn considers the flexibility of its worlorganisation one of its main competitive
advantages. The workers need to be able to swafgldly from the needs of one client and the
related manufacturing setup to another. Continuouasthe-job (client-specific) training to
familiarise the workers with the specific produatidine and their specific tasks during the
manufacturing process is the main training actithgt takes place in ICT3 and ICT2 at this
gualification level. It is not uncommon for suclaiting that one of the more knowledgeable
operators of the surface mounting equipment (SMArators, for short) instructs the other
assemblers and operators, while the Quality Coridepartment oversees and supports such an
internal training process when necessary.

Contrastingly, the limited number of basic workevdl staff members only plays a minor support
role in ICT4, where most of the staff are involved advanced engineering tasks in Estonia.
Accordingly, this is not the key qualification léver capability building within ICT4.

5.2. Technical and supervisory level

In ICT3, worker training is also connected with e&r opportunities, as more knowledgeable and
experienced workers have the possibility to acqagualifications that allow them to become
foremen, who are in charge of groups of workerspidally, such senior workers are also
themselves familiar with the basics of businessagament and quality control techniques like Six
Sigma or similar. In other words, there is a cle@dtablished and well-communicated career path
in ICT3. This is also the preferred way the supoxy level staff grow within the company.

In addition to client and product-specific trainjmganagement training is offered to supervisory-
level workers, such as for example foremen. Theagament training offered to them includes
skills for motivating team members, enhancemenskilfs for cooperation with engineers from

other teams, quality control, etc. All foremen havbasic, i.e. yellow belt level knowledge of Six
Sigma. Importantly, foremen and senior workersadse in charge of acquiring workers’ proposals
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for improvement (innovation!). Such a continuougpiovement system is also supported through
the bonus system.

The company is building linkages with the Estorgalnication system. The main strategic partner is
a university of Applied Sciences, which is a prefesal higher educational institution, with the aim
of providing professional higher educational stediengineering diploma education, with 4 years
of study) in the field of engineering.

For ICT4, the technical level is really the lowegtalification level that is relevant to its core
activities. The technical jobs in this firm stilelated to basic web development, language
translation, etc., as well as various maintenamcesaipport activities. The difference between the
technical and engineering levels is essentially diahe creativity, technology and management
knowledge, and of the experience of the respeg@rsons. There is, therefore, similarly to ICT3, a
possibility for technical workers to become engmeén case they acquire more knowledge and
experience.

This is why ICT4 has an on-line Global Learning 2ofGLZ) that contains specific learning
materials accessible to everyone in the firm. The@so a specialised on-line reference library of
technical literature that everyone can access.objpective of the GLZ is to lead all staff members
to the relevant reading materials and/or trainingrses they consider necessary for themselves.
Another related objective is to keep everyone m firm up to date on the modus operandi of the
firm and to communicate forthcoming changes indiganisation.

Technical jobs are ones for which, universally drcase study firms, internship opportunities are
most frequently offered. Intern recruitment is heddthrough the regular recruitment channels.
Higher qualification levels are, as it is easy tmlerstand, normally not open to interns due to the
greater importance of the previous training andkwexperience, as well as sensitivity of materials
used.

5.3. Engineering levels

Workers and foremen do not have direct communioatwith clients for whom ICT3 and ICT2

manufacture their products. In ICT3, such commuiooais limited to the management and
engineers who are in charge of setting up prodadiites, including systems for testing product
quality. The division of tasks is basically the samm ICT2 between the R&D and product
development that takes place outside Estonia,l@dtnufacturing that takes place in Estonia.

From the mid-2000s ICT3 built up a New Productddtrction (NPI) unit in Estonia, which was to
assist clients in the final design and testinghairt electronics products and in the preparation of
production. This unit disappeared in ICT3 with thensition of most of ICT3’s previous activities
and staff members to ICT2 in 2010. Currently, IGT&ngineering facilities are very tiny in
Estonia. ICT3 currently has four product engineéss process engineers and one test engineer
currently in Estonia. Additionally, there are 7 tjiyacontrol engineers, and 7 engineers who are in
charge of after-market (repair) services. In othwrds, the engineering workforce is clearly a
minor share of ICT3’s 300-person workforce in E&on

ICT3 has recently recruited a new product enginaed a new quality control engineer
simultaneously with the introduction of a new ctieffor the introduction of the new engineers (as
well as other supervisory level workers) to thenfira 6-month in-house training programme is
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provided. After that, typically, the client traitise ICT3 engineers in the course of the introdunctio
of the new products on the related requirementsotier broader intra-firm training system exists
for engineers.

There is, however, strong competition for the estkforce between the different (mostly foreign-
owned) electronics manufacturers in Estonia, wimisloccasion leads to intense headhunting. For
example, it has been very difficult for ICT3 to meit a new lead engineer in Estonia recently in
spite of active headhunting.

In summary, it still cannot be said that the laékstoong engineers with industrial experience has
been the most important impediment to ICT3's atési being upgraded from electronics

manufacturing service provision to the more R&D &ndwledge-intensive design of its products.

It has rather been the deliberate decision of thelevof ICT3 as a global EMS service provider to
not compete with its customers in R&D and prodwestedopment.

Computer scientists and software engineers havergy been easier to find and recruit than
microelectronics and industrial engineers in EftodCT4’s main engineering facilities are, as
discussed above, largely located in Estonia fdohisreasons. This is where software development
in ICT4 was initially established and additionagjareering workforce was recruited as necessary.

The Global Learning Zone is, as discussed abowekdly learning resource within ICT4. All the

various training possibilities are communicatedoasrall ICT4 offices through this tool. In staff

training the 70-20-10 principle applies: 70% ofrfeag occurs on the job, 20% in the form of intra-
firm coaching/mentorship, and no more than 10%hef working time is dedicated to classroom
training or similar. For the latter, trainers comainly from other EU member states (mostly the
UK) as well as the United States.

5.4. Management and marketing levels

None of the three case study firms have their tapagement located in Estonia, i.e. their overall
strategic planning and management take place etsewiheir marketing and sales activities are
also, typically of any multinational corporatiorpbally dispersed and located close to (potential)
key customers. Normally, the personnel of Estorsabsidiaries do not have a direct role in
marketing and sales, except for ICT2’s marketing sedes on the Estonian market.

It is the business development managers at theowmp level who are in charge of client

interaction, and hand over the planning of the ifigeproduction lines over to the engineers in

ICT3. In this, the choice of the specific manufaictg plant depends largely on the general industry
dynamics, the location and the needs of the cliatiiter than anything else. In ICT2, largely the
same model applies, although the ‘client’ is eittiex headquarters or another subsidiary in the
same firm. The subsidiary in Estonia is, in botkesa effectively locked in manufacturing and

support functions that the overall corporate sgyatend the allocation of roles between the differen

subsidiaries foresee.

Capability building at the management level is my anternational firm ultimately about the
recruitment of the right persons, and offering thetmuli for personal development and
achievement of corporate business objectives.

ICT3 has a global HR organisation, which has stifegiged in the last few years. They offer a
global personal development plan and bonus systdmch seeks to translate the management
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targets set for a specific manufacturing site thi objectives and stimuli offered to the indivitlua
staff members. Also, the standardisation of thekwadaces has started recently across the different
subsidiaries in ICT3. Currently, there is an onagpibottom-up mapping process whose aim is to
document existing work places. Thereafter, the @létR organisation will be advising, top-down,
the individual subsidiaries on possible revisiamsheir existing HR management and organisation
of work.

What makes the internal management structure ofl Idliferent is that it grew very rapidly from a
small start-up firm to a major global actor. Iniyain ICT4, personnel were largely recruited in
different geographic locations where it was avadasit a particular point in time. The cost of
explosive growth, which a successful VC-backedtstprmust achieve, is, however, the extremely
rapid growing complexity of its corporate managetnés a result, there are today virtually no
functional teams within 1ICT4, where the team itse#ie head of the team, and the boss of the head
of the team would be located in the same country.

This is why ICT4 has now started to streamlineHR strategy, and is increasingly applying a
competence-centre model. The aim is to concenthegespecific competences typically into no
more than two offices. This is, obviously, to alléov greater synergy between the staff members,
and to simplify the management. While the very ®fD talents may possibly remain an
exception, where there is a lot of flexibility aimtkrest for cooperation across the globe, theritgjof

the personnel are now increasingly employed inettisting locations of the specific teams within
ICT4 that require additional workforce.

Centralised HR management, including personal opweént and training activities, has also been
instituted in ICT4. The internal organisation ofTl€s HR Department largely the above general
competence-centre model. Each of the competenes,aggy. engineering, etc., has its own global
head of HR. The HR Department in Estonia deals gmilgnwith the recruitment of the engineering
work force. In human resources management, thelaj@went of the personal development plans
of employees plays an important role in ICT4, as@eal development is very important in keeping
the creative class motivated in their work.

The SCRUM management technique is applied in tftevace development process in ICT4. It is
an iterative process, where interdisciplinary tealect from the backlog a set of more important
requests for improvement and implement these wahimited timeframe (typically a two to four-
week period). For the improvement of the use ofSGB&RUM technique within ICT4, mostly United
States-based external experts have been used.

ICT4 offers separate training resources and prograsnfor the management staff. There is, for
example, a 3-day joint management training programmith Harvard Business School on
“managing the ICT4 way”, which discusses a broadtthemes that are topical for a multicultural
global firm (active listening, international comnications, tough conversations, etc.).

The recruitment of competent leaders for group4@f#-150 people remains problematic both in
Estonia and Europe in general. The most often [dlyitgualified (and experienced) managers are
found in the United States. Such managers aregftirer often recruited in the US and seconded for
2-3 years in Estonia or another European officeyeesied. Mobility is also very active between the
different ICT4 offices in the opposite directionst&nian staff members have been, for example,
active in building up various other offices and averently also active in building up ICT4’s new
development centre in the United States.
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5.5. Innovation levels

The above case studies very clearly that both thpoitance of the staff on the different
gualification levels as well as the capability biinlg that occurs at the corporate level are very
strongly dependent on the strategy of a partictitan and its role in global production and
innovation networks.

Electronics manufacturing service providers, sugeHGI'3, manufacture various products that are
developed by major industry leaders, such as 1@ma,its own R&D activities remain very modest.
The innovation and the related capability buildihgt take place in electronics manufacturing still
primarily have to do with process and organisatiom@ovation (Figure 14). ICT3's service line for
New Product Introduction is perhaps the closeswi@at could be considered to be joint R&D
activities with clients.

The same largely applies for manufacturing plamtat tmajor brand names like ICT2 own
themselves. It is perhaps just that the latter rfeanturing facilities tend to be used more often for
the introduction of completely new products thae®owned by independent service providers.

Microelectronics design-related activities are, boer, currently very strongly constrained by the
lack of suitable engineering and R&D workforce ist@&hia. Furthermore, the high and increasing
capital intensity of the modern microelectronicdustry seems to be one of the main reasons the
various indigenous ICT firms focus on software eatthan microelectronics.

Figure 14: Technological upgrading within ICT3 in Estonia
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ICT4 has its main R&D and engineering centre, wimeost of the development and testing of new
products and services takes place, located in Estdhis does not mean, however, that the basic
research or in-house R&D would be the predominantce of learning and capability-building in
ICT4. Much less formalised forms of learning by rdpi interaction within the different ICT4
offices and ICT4’s outside partners, as well apomte education and training resources, continue
as much more important sources of inspiration @F4’'s software developers (Figure 15).

Furthermore, it is perhaps the key lesson fronctse of ICT4 (from the above cases) that building
a highly innovative and successful business do¢alm@ys necessitate major basic R&D efforts.
The overall competitive situation in the industitye major technological breakthroughs that occur
independently of any specific firm, and many otfaetors can prove much more important than the
R&D efforts of a particular firm.

Figure 15: Technological upgrading within ICT4 in Estonia
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The cooperation between ICT4 and the public edocadind R&D systems of different countries
has also thus far remained fairly limited, as puleducation systems are always slow to respond
and the company in an early expansion phase coofidvait for too long to actually see the
results13. Instead, ICT4 has, as discussed aboygejrad the required talents rather aggressively,

13 However, Skype continues to make attempts to ieit@operation with higher education institutionsorder to
strengthen the future supply of qualified labouEstonia. So far, this cooperation has mostly takerform of Skype
engineers lecturing at specific courses in Estoii@part of such interaction with universities,aach topics are also
proposed for master’'s and doctoral theses, etc.
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where they could be found more easily and quidldigcating, if necessary, the persons concerned
to one of its offices.

Overall, all of the three cases exemplify that itm@ovation takes place in industry is often much
more multifaceted than is often assumed in innowastudies. It is not enough to focus on R&D,
when in analysing the evolution of the GINs and tbkated capability building. The different
sources and forms ahnovation, including learning by doing, adoptiaf technologies developed
elsewhere, organisational and business model iniomga all need to be taken into consideration.

6. Conclusions

6.1. Industry life cycles and relocation of produdgbn and innovation

The industry life cycles and techno-economic payadi literature (Vernon 1966, Perez 2002),
which unfortunately does not get too often refen@dn innovation studies, seems to explain the
observed industry development pattern very nicélgcording to this literature, the various
economic activities get gradually relocated fronvaedeped to the developing economies, as the
technologies disseminate, initial knowledge advgegavanish and, thereby, the importance of the
economies of scale increases in timel4 15.

The Nordic mobile telephony industry pioneers arddiy designed and manufactured most of the
critical components of mobile telephone systemBdnse. Soon, as production volumes increased,
they started contracting certain manufacturing fimns out to electronics manufacturing service
providers like ICT3 while keeping critical techngloal know-how, product design and marketing
functions in-house. When demand on more distantketsrfollowed the lead of the Nordic
countries, major producers globalised very rapidlgp thereby bringing about the globalisation of
their manufacturing service providers and servieetres like ICT3. It was the very closely-knit
business relationship between ICT3 and its keyornsts that did not allow ICT3 to compete with
its clients in R&D and product development.

However, nothing denied competitors from developisignilar technologies and products.
Therefore, after some time, the focal point in ithaustry started to shift from developed countries
to developing countries, as developed markets becaturated and local producers, like Samsung,
Huawei, HTC or LG, strengthened on the emergingketar As a result, the Nordic manufacturers
find themselves today squeezed between Apple asveentrant to the high end of the market, and
the various Asian manufacturers who also keep asong their market share.

14 Traditionally, the off-shoring primarily entailearf the relocation of production, after-sales suppod customer
care, etc.

15 In this context, usually, the natural resourcekseg market-seeking, and efficiency-seeking hagerbthe main
motivation for investment in developing countri@&D is not, however, as important a type of inputtiaditional

industries as it is in ICTs today (MoncaBaterno-Castello et al 2010). This also perhaps explaing w

the strategic technological assets or capabilgeeking behaviour has also recently become moreriamt, especially
in the context of the relocation of science-baselistries (Dunning & Lundan 2008:67).
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Along with the above, consolidation continues tketglace in the industry, and earning power
keeps shifting to firms that are able to estabéisd control dominant technology platforms from
R&D and product development to production and aitssof value added services, including the
various applications that run on modern smartphones

In fact consolidation continues to take place nay mn the supply side, but also on the demand
side of the industry, as large telecommunicatioesvise providers, e.g., Vodafone, France
Telecom, and Telefonica, have acquired shares rdusasmaller operators across the globe. As a
result, both clients’ and suppliers’ market powas Increased remarkably, and the barriers to entry
have been heightened for latecomers to the industry

6.2. Capability building and the catching-up stratgies for the latecomers

The established platform leaders in the produabioielecommunications systems continue to enjoy
vast economies of scale across their whole valaemdhom R&D and production to marketing and
sales. For these reasons, independent marketledripecome increasingly difficult for latecomers
to the established industry, unless they are abtdhallenge the established technological standards
or business models, thereby altering the estaldlishles of the game.

The above three cases are in this context veryeistieg, as ICT2, ICT3 and ICT4 have all

specialised in very different parts of the mobé@kephony value chain. Both the time of their market
entry as well as the rationale of their global tewa choice, including the requirements for the
workforce, have also varied substantially. ICT2 bpscialised in the design and production of its
own telecommunications equipment for a long time] &as a long tradition of related in-house
R&D activities. Together with the Finnish ICT conmya ICT2 defined a whole new industry in the

1980-1990s with their R&D efforts and entry to thebile telephony industry. This allowed them

to reap the benefits of early growth in this indyst

Later on, the partnerships with or acquisitionghs relevant units of the competing firms have
been some of the strongest shapers of ICT2’s gliobalation and production networks. Different
technical standards have also played a very importade in influencing the location choice for
R&D and innovation. For example, China has beewgessgful in utilising the vast market size of its
domestic market in reinforcing its own technologistandards. This has forced major equipment
manufacturers to customise their already existiraglpcts or to develop new ones. This has also
allowed for domestic latecomer firms, such as Huamere time for product development. China
has also been successful in using its adminisegtower for increasing the importance of local
input in foreign investment enterprises’ productiactivities, thereby gradually upgrading the
capabilities of local suppliers. This is for exampbw ICT3’s local supplier network was gradually
upgraded from basic metals and plastics to vamderstronics parts in China.

The above is obviously not so easy to follow in Bendirms and economies that do not have a
large pool of R&D workforce or significant marketower. The case of ICT4 illustrates,
nonetheless, that even tiny newcomer actors camalact outcompete established, major
multinational firms, if they are able to adopt ndisruptive technologies and business models that
allow for transforming the rules of the game in #iwle industry.

Even though ICT4’s success is very strongly a tesuEstonia’s engineering talent, this success
story would have never happened without accessiternational top-class venture capital and
experienced senior management. It is, therefordhaps the most important lesson of all of the
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above case studies that capability building in gerofi technological capabilities is extremely
necessary. It is, however, not sufficient for map@tion in global production and innovation
networks, and successfully catching up. This suceél ultimately depends on the right time for
market entry, superior product(s), a winning bussngtrategy and world-class execution.

Page 192 of 240



GINg, D6.1: Research papers on “I_:ragmentation of GINs andapability building in the automotive, ICT
- ’)T}D and agro-processing industries” -

43 “Nordic small countries in the global high-tech valie chains: the case of telecommunications

‘ systems production in Estonia”

7. References

Ali-Yrkko, Jyrki ed (2010)Nokia and Finland in a Sea of Chand€elLA: Helsinki.

Annerberg, Rolf et al (2010) Interim Evaluationtioé Seventh Framework Programme: Report of the Expe
Group,

http://ec.europa.eu/research/evaluations/pdf/ae¢bitier reports_studies_and_documents/fp7_intexiat_e
uation_expert_group_report.p(iccessed on 28 February 2011).

Asymco (2010) http://www.asymco.com/2010/10/30/@sarter-apple-gained-4-unit-share-22-sales-value-
share-and-48-of-profit-sharéAccessed on 30 October 2010).

Bloomberg (2011) Nokia Tumbles on Concern Partnpnsfth Microsoft ‘May Kill' Phonemaker, 11
February, http://www.bloomberg.com/news/2011-02abkia-joins-forces-with-microsoft-to-challenge-
dominance-of-apple-google.html

Cattaneo, Olivier; Gary Gereffi & Cornelia Starf2010)Global Value Chains in a Postcrisis World: A
Development PerspectivEhe World Bank, Washington, D.C.

Chesbrough, H.W. (2003). Open Innovation: The rmaperative for creating and profiting from technglog
Boston: Harvard Business School Press.

Henry Chesbrough, Wim Vanhaverbeke and Joel Wdst,(2006) Open Innovation: Researching a New
Paradigm. Oxford: Oxford University Press.

ComExt (2011) Eurostat ComExt database (Access@8drebruary 2011).

Ducatel, Ken et al (2001) Scenarios for Ambienglligence in 2010, European Commission DG JRC/IPTS,
Seville, February, ftp://ftp.cordis.europa.eu/psidtiocs/istagscenarios2010.pdf

John Dunning & Sarianna Lundan (2008) MultinatioBaterprises and the Global Economy, Edward Elgar,
2" edition.

ICT3 (2010), History at http://www.elcoteq.com/ebut+us/History{Accessed on 15 December 2010).

Ernst, Dieter (2002) Global Production Networks #mel Changing Geography of Innovation Systems.
Implications for Developing Countries, Economicdrofovation and New Technology, Volume 11, Number
6, January, 497-523.

Ernst, Dieter (2003). “Digital information systeiasd global flagship networks: how mobile is knovged
in the global network economy?” In Christensenelf, The Industrial Dynamics of the New Digital
Economy. Cheltenham: Edward Elgar.

Fagerberg, Jan, David C. Mowery and Richard R.dte(eds), The Oxford Handbook of Innovation
Oxford University Press, 2005.

Freeman, C. (1987) Technology, Policy, and Econd®eidormance: Lessons from Japan, Pinter Publishers
London.

Gartner (2010) Android Blows past iPhone to Capiit® of Global Market Share in Q2,
http://www.businessinsider.com/android-iphone-masgtere-2010-812 August (Accessed on 28 February
2011).

GLOBELICS, The global network for economics of lgag, innovation, and competence building systems,
http://www.globelics.org(Accessed on 28 February 2011).

Hogselius, Per (2005) The dynamics of innovatioRastern Europe: Lessons from Estonia, Edward Elgar
Publishing: Cheltenham (UK) & Massachusetts (US).

Page 193 of 240



GINg, D6.1: Research papers on “I_:ragmentation of GINs andapability building in the automotive, ICT
- ')LU" and agro-processing industries” -

43 “Nordic small countries in the global high-tech valie chains: the case of telecommunications

‘ systems production in Estonia”

iFixit (2010) Sony Ericsson XPERIA X1 Teardguatip://www.ifixit.com/Teardown/Sony-Ericsson-
XPERIA-X1-Teardown/788/1Accessed on 30 May 2011).

INGINEUS, Impact of Networks, Globalisation, anéitninteraction with EU Strategies,
http://www.ingineus.ejAccessed on 28 February 2011).

ICCP (2010)nternational Cluster Competitiveness Projdaistitute for Strategy and Competitiveness,
Harvard Business School (Accessed on 9 Decembé) 201

List, Friedrich (1841Das Nationale System der Politischen OkonomBasel: Kyklos (translated and
published under the titlfehe National System of Political Econarhgndon: Longmans, Green and Co.,
1841).

Lundvall, B.-A. (1985) Product Innovation and Usarducer Interaction. Aalborg University Press,
Denmark.

Lundvall, B.-A. ed. (1992) National Systems of Imation: Towards a Theory of Innovation and Interect
Learning, London: Pinter Publishers.

Pietro Moncada&aterno-Castello, Constantin Ciupagea, Keith Smith, AledenTiibke, Mike Tubbs (2010)
“Does Europe perform too little corporate R&D? Ammarison of EU and non-EU corporate R&D
performance”, Research Policy, 39, 523-536.

OECD (2007)Globalisation and Regional Economies: Can OECD BegiCompete in Global Industries?
OECD, Paris.

Ollila, Jorma (2011)nnovation Policy challengdPresentation at the 4th International Seville f€a@nce on
Future-Oriented Technology Analysis.

Perez, Carlota (2002)echnological Revolutions and Financial Capital:€Thynamics of Bubbles and
Golden AgesCheltenham — Northampton, MA: Edward Elgar Pitig.

Porter, M.E. (1980) Competitive Strategy, Free &riew York.

Reuters (20105 hrinking of mobile gear market slows in Q3: Deitb018 Nov.,
http://www.reuters.com/article/idUSTREGAIOBN2010BI(Accessed on 27 May 2011).

Rouvinen, Petri & Pekk&l4-Anttila (2003) “Little Finland’s Transformation @ Wireless Giant”, Chapter
5in S. Dutta, B. Lanvin & F. Paua (edshe Global Information Technology Report 262304 New York:
Oxford University Press 2003, 87-108.

Seppala, Timo (2010) “Transformations of Nokia'aritsh Supplier Network from 2000 to 2008” in Jyrki
Ali-Yrkko (ed.) Nokia and Finland in a Sea of Chand€lLA: Helsinki, 2010, 37-67.

Statistics Estonia (201 Btatistical databaséhttp://www.stat.e€¢Accessed on 27 May 2011).

Solvell, Orjan & Michael Porter (2006) Finland aNdkia: Creating the World’s Most Competitive
Economy, Harvard Business School, May.

Tiits, Marek (2006)ndustrial and trade dynamics in the Baltic Seaioag- the last two waves of European
Union enlargement in a historical perspectilestitute of Baltic Studies, Working Paper 1/2006

Tiits, Marek and Juhan Juriado (2006) “Intra-Indydirade in the Baltic Sea Region”, Working Pap#?s
2006, Institute of Baltic Studies.

Tiits, Marek; Rainer Kattel & Tarmo Kalvet (2008)ade in Estonialnstitute of Baltic Studies, Tartu.

Tiits, Marek; Kalvet, Tarmo (2010) Estonia — ICT RTechnological Audit, Detailed Report, European
Commission, DG INFSO.

Turlea, Geomina et al (2009hhe 2009 report on R&D in ICT in the European Uni&aropean
Communities, Luxembourg.

Page 194 of 240



GINg, D6.1: Research papers on “Fragmentation of GINs andapability building in the automotive, ICT
3\& ’);ﬂ and agro-processing industries” -
%: “Nordic small countries in the global high-tech valie chains: the case of telecommunications
systems production in Estonia”

Vernon, Raymond (1966), “International investmemd aternational trade in the product cycl€he
Quarterly Journal of Economic0, 2, 190-207.

WTO (2009) WTO Statistics database, http://www.otg (Accessed on 24 August 2009).

Page 195 of 240



GING,
3\& )% D6.1: Research papers on “Fragmentation of GINs andapability building in the automotive, ICT
i and agro-processing industries” -

“Agro-food. Case study from a leading Scandinaviaingredients firm”

Agro-food. Case study from a leading Scandinaviamgredients firm

Authors: Stine Jessen Haakonsson (sh.dbp@cbs.dk)
Participant no. 4: Copenhagen Business School, BEn(CBS)

Table of contents

1. EXECULIVE SUMIMIAIY -mmnmmmmmm oo o o oo oo o e 197
2. Company background ------=-=mmmm e o 197
2.1 Having the ‘best brains’ is an important parganef competitiveness------------------- 201
2.2 The location attractiveness of SA for Northterod-producers 202
2.3 Internationalization of innovation in South k& 204
2.4 The establishment of a GIN, internationalizatd innovation 206
3. The agro-food GINs and their impact on South Africa-----------------=--=--=-=--=----- 207
3.1 How innovation worked at SA Affiliate 207
3.2 Why and how the case company bought SA Aféiliat 208
3.3 How innovation now works in the new subsidiary 208
3.4 The introduction of a new product or processv sapabilities are upgraded to meet
the new technology 209
3.5 Skills 210
4. CONCIUSIONS == mmm e oo oo e 210
5. ReferenCes------m-mmmmm oo 211

Page 196 of 240



GING,
3\'* )?ﬂ D6.1: Research papers on “Fragmentation of GINs andapability building in the automotive, ICT
i and agro-processing industries” -

“Agro-food. Case study from a leading Scandinaviaingredients firm”

1. Executive summary

This case study looks into the North—South relationthe global innovation network of a large
Scandinavian ingredient producer, Agrol. The foatt of this paper provides background on the
company, the internationalization of its markefdarction and innovation activities. The company
is a large and highly innovative firm, anchored hwit the Scandinavian agro-food innovation
system, which is currently undergoing a global redtring, including increased
internationalization of innovation activities. Laal from the analytical point of view of Global
Innovation Networks (GINs), the development of flven from being an integrated company to
becoming a highly internationalized knowledge-isiga one will be a part of this storyhé I:
innovation), as will the entry into new locations in emergmgrkets the G: globa) and its patterns
of collaboration within and beyond its (global) walchain the N: network The first section of this
paper presents the background of the company angdush-factors behind the internationalization
of R&D and other innovation activities in the comga

Thereatfter, the focus will be on this company’serécentry into the national innovation system of
South Africa. This will be covered as follows:13lzort introduction to the location attractiveneks o

South Africa as an entry point into the African k&is; 2) a presentation of the South African

context, focusing on the elements that constitoéation attractiveness in the food industry; 3) the
current research activities in South Africa. Fipallhe conclusion underlines the importance of
differentiating between different types of locasoand their attractiveness. One strand of the
company’s global innovation network is a purely leeaxploiting strategy in which the company

follows customers into new markets; in this case African market. Another strand includes

home-augmenting strategies, where the companyitépsxternal sources of knowledge through

joint ventures and take-overs of developers ofedgmnts, i.e. for specialized local raw materials.

2. Company background

Agrol is based in the agro-food industry and usetbe a key player among the Scandinavian
ingredient producers. It was originally a co-operatthat developed into a world leader in
ingredients and sustainable bio-based solutionsttier food industry and other agro-related
industries. The products are predominantly withotdrh, and most are knowledge-intensive. Some
products are highly specialized ingredients fordieg firms in the food industry, such as
emulsifiers, stabilizers, enzymes, cultures, prtaigs, sweeteners and sugar; the company supplies
ingredients for products such as ice cream, cheeskbread. Hence, although not supplying
directly to the end-customer, the products reaehglobal market through leading international
food producers.

This company is one of the largest producers ofeidignts in the world. It has mainly grown by
take-overs and mergers, nationally as well asnateynally. As explained by a manager: “Within

! Due to confidentiality agreements, the name ofcthmpany remains with INGINEUS. The case study sebeon in-
depth interviews with the company in Scandinaviee(interviews in the headquarters and the compeatyork) and
in South Africa (two visits to the South Africarfiafite), and on knowledge obtained from the cogterwebsite, the
media and company reports.
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our niche, we are the leaders in the global markeen though we are not a mega-company in
terms of employees or market size, we are the ngadompany within our areas,” (interview,
innovation manager). It was only in the late 1984 the company emerged from sugar and spirit
operations that were largely focused on the Scandin and EU markets. Following that time, the
company decided on global food ingredients as astmtegic focus barely a decade and a half ago.
Compared to many other companies in this sectogldabal footprint is therefore of recent vintage.
However, it pursued this strategy aggressively.tHa early 2000s, the company acquired an
internationally leading producer of industrial enms and bio-chemicals based abroad. This is one
of the main milestones of this company’s internadiation strategy.

The company is research intensive and has a sfomug on intellectual property. Last year, the
company spent more than 6% of its revenue on R&Mas a high ranking in the international
‘patent board scorecard’ published by the Wall &tdournal. Every year, the company introduces
approximately 700 new products. It holds more tBa000 patents, which puts it in the top ten
product innovators worldwide in the food, beveragesd tobacco category. Its innovation
workforce numbers some 1,200 people:8700f thesé& woR&D and the rest in application and
customer service. 23% of the innovation workforoddh a PhD, and 44%aMaster'sdegree. The
R&D platforms used to be spread widely, close te krgest markets, but have recently been
centralized and are now concentrated in: the U&tr@leAmerica, three in Scandinavia, the UK, the
Netherlands, France, Singapore and China.

The products are sold globally, reaching a markehore than 40 countries, and the company is
very globalized in terms of its market. Approximuté0% of the revenue comes from Europe and
another 40% from North America; the remaining 20%generated in Latin America and Asia

Pacific. Among the largest world regions marketwisgrket growth rates are highest in Asia

Pacific (8%). However, the growth rate is 15% algsihese three regions (Rest of the world, e.g.
Africa). Seemingly, the current markets have matued the company is exploring possibilities in

new regions, as we will investigate later in thégper with the recent investments in South Africa.

Specialized knowledge is of high importance whes ¢dbmpany collaborates with its customers.
Since the products in the company relate to knogéeaf ingredient solutions for the costumers,
this knowledge is often developed and distributeth the customers. The innovation and R&D
departments have a number of researchers who mgafawith food production, and often have
long-term experience in the food industry. In othesrds, the company holds a high level of
technological specialization, attractive to its tonsers. Many employees come from the more
specialized segments of the food industry —as deethworking in the sales teams. Hence, a large
proportion of the employees have some technicacadnal background, including the sales
teams. Since most of the business takes placdlaboaation with the customers, i.e. leading firms
in the food industry, the location of specializeaffsmirrors the location of these companies, which
are highly internationalized.

The internationalization of R&D has required new tools of communication and neategjies of
co-ordination. To facilitate cross-location collalton, the corporate culture has been transferred
to and implemented within the different R&D depastits with minor local adjustments. As
researchers often work together in teams acrossnaatboundaries, this common culture is
important. The culture is defined using the followikey phrases: “designed for innovation”,
“encourage willingness to take risk”, “curiosity"freedom”, “trust”, “networks”, “supporting
entrepreneurs”, “willingness to change”, “room &\, “open-mindedness”, “experimenting at all
levels”. Accordingly, it takes time and effort tenpose this organizational culture outside
Scandinavia. A newly hired employee undertakes apprately two years of training before
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becoming an expert in finding solutions. One of thiatives for generating innovation is the
appointment of ‘CreActors’, which are internallypminted professional consultants with the task
of assisting creative employees with new ideaslaiging them to advance those ideas within the
company.

Still, most innovation takes place in collaboratisith customers, and often takes the form of
incremental innovation; e.g. minor adjustmentsxisteng products. This is generally how the food
sector is characterized and often works — limidical innovation. A radical innovation is made
when an invention is approved by the Innovationd@aination Committee (ICC). ICC ensures that
the same structure and approach to project managemists across research centers. ICC has six
members and collaborates closely with the managerteam, bridging basic research and
innovation breakthroughs with the top managemenis i§ where funds are allocated for projects at
a pre-market stadium — to generate and prioritizeakthrough’ innovations.

The global market for food ingredients is estimated at US$24bn. This company’s products
compete in market segments that account for ab@#10bn, with this company as the largest
player overall. Competitors include Cargill (US)eky (IE), Huber (DK/US), Cognis (D), Chr.
Hansen (DK), ABF (UK), and Tate&Lyle (UK). Indusifi enzymes turn over some US$3bn
globally. From outside Scandinavia, other imporemtyme manufacturers include DSM (NL), AB
Enzymes (D), BASF (D), Shin-Nihon (JP), and AmadB)( plus smaller players. Moreover, this
company is very competitive and holds a very strongrket position. The frontier in food
ingredient research is very varied. Food processmatinuously demand new products.
Accordingly, ingredient and enzyme companies nemdartticipate future needs and identify
technological opportunities relevant to the custasme three years ahead of time (i.e. the time
necessary to develop the product). To this end gitexy scan the world for new technologies as well
as developing them in-house. The company has dgngm@wn through takeovers, and uses
venture capital to buy equity in promising starsufn order to keep track of new tendencies, the
company’s innovation experts regularly and actiatend scientific conferences, such as IUFOST.

The company has more than 60 subsidiaries andrgptthmpanies in more than 40 countries, the
large majority of which are located in Europe, dolbd by the US and Mexico. This reflects their
geographic turnover. Africa is in the ‘rest of therld’ category, which accounts for less than 3%
of turnover. In Africa, Egypt has a sales officet khe major operation is in South Africa — both
Johannesburg and Cape Town — from where the compapplies 50 countries in sub-Saharan
Africa. At the same time, some developing counterdislently show high growth, which is why the

company has an increasing presence in Asia and Batierica. For example, in 2008 the company
set up a research center in Shanghai, which ieqea to become one of the world’'s leading
enzyme discovery units.

There is no question that this company is part &flld. Alongside its 40 production plants in all
continents except Africa, it operates 21 R&D angli@ption centers. Each R&D center has a
specific competence (e.g. dairy processes anddregres). Senior members are highly specialized
in a particular area. When one center developsiaovation that it believes to have potential, it
transmits it to the other centers for industrigblagation. If that proves successful, the innovati®
rolled out across the group. Centers are not jupplg-driven but also work on demand —also,
production facilities can make requests to centersvork on a specific problem. In order to
facilitate knowledge diffusion, the company emplaygool called Knowledge Search. This is a
web-based platform, a Google-like search enginewalg employees involved in innovation and
application to access the company’s stock of kndgde
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The company engages in an innovation network beysdvalue chains, and has R&D
collaborations with numerous universities and redeaenters all over the world:

Collaboration with universities happens mainly wheea are going into basic research. We also
source from universities. We have certain compétsrtbat make us an interesting partner for the
universities. If we have a topic we would like tiow more about (for example, why meat is so
easily spoilt), we collaborate with relevant unisigies to solve this issue. One part of innovatgon
the development of new knowledge and the otherpmyiag this to our customers’ needs.
Collaboration with universities is important in tlieevelopment of new knowledge. In regard to
application, the focus is more on recruitment giexks within products for new potential markets.

What needs to be established, therefore, is whétleations indeveloping countriesare part of

this GIN, either through an evolution from a glopabduction network or in a more ad-hoc fashion
of tapping into new knowledge. The latter seemiedhe case, as the customers’ locations are the
determinant of the location of suppliers. Tastes @xture preferences vary according to relatively
local markets, as do the available raw materiats their quality. One way in which developing
countries can be identified as part of the GIN ithey host an innovation center. This applies, for
example, to China, with the aforementioned cemie$hanghai, and to Brazil. In a more indirect
way, subsidiaries can be part of the GIN throughwiay in which the company creates knowledge
(home-augmenting) and manages the knowledge dffugrocess (home-exploiting). Knowledge
Search allows internal researchers to explore nateknowledge systems across the R&D
platforms. In addition to the knowledge sharingg tompany posts success stories to encourage
people to do a little extra for the company.

Both types of R&D and innovation (application arabic research) take place at a global level. The
company has strong principles in terms of howgfamizes globally:

We need to organize globally. In particular withiood, as food types and tastes are very regional
products. There are huge differences and also aritids. The large companies make the same
products all over the world, but the products andeed adjusted for local preferences — more than
you would think. Besides the large companies tlae many small- and medium-sized food
producers, which are really locally-oriented. To eh¢heir needs and get them as customers, we
need to develop local raw materials, flavors anduees. Food quality also varies a lot. So we need
to be local.

According to the company, there are no real ‘pw@sliors’ in the internationalization of innovation
beyond the national innovation system around thedfandustry. The incentives for
internationalizing research are not related todéwase of cost reductions. Qualified people abroad,
even China, earn as much as those in Scandinagtibesides, find that highly qualified people and
partners are readily available at home. In othesinmss areas than innovation and R&D, the
company has experienced push-factors. One exampl#hin accountancy, which has been moved
to Eastern Europe to save money. The company eagadgeely in industrial clusters at home.
There are many good niches for food in the homen@ty, plus very qualified suppliers of
machinery etc. with whom the company collaboratesaty. Together with suppliers of machinery,
they have developed package solutions, for exampée cream, for producers who want to go into
ice cream. At home, the company works with the Witealge Innovation Community’ (KIC)
established by the European Union, aiming at géingraa critical mass. One of the local
universities is also an important agent in this.rdbwer, the company is embedded in the national
innovation system and the innovation networks toate from it.
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2.1  Having the ‘best brains’ is an important paraméer of competitiveness

So far, the company has very little activity in k& at the moment. However, it is in the process of
buying a local player in South Africa. This will femtially bring some possible innovation
activities. Otherwise, the company has a tiny labay in South Africa supporting bread-producing
customers operating there. In particular, the comga working on solutions to get low quality
wheat rising with yeast:

Generally, the raw materials for food in South édriare of a very different standard than what we
usually deal with, which is a huge challenge. Hosvewur customers are moving into South Africa
and we want to follow with some local solutionghe problems they face there. It is not always
enough to send a technician from home. Having s&t] we also prioritize having a critical mass
of people more than local presence. So operatioespecialized and we have developed a system
of exchanging knowledge so that a problem in treadhrindustry in South America may be solved
byour specialized team in Canada.

Over the last decade, this company has shifted R&®Demerging economiesn the South: China

is an upcoming major player in biotechnology, whighvhy the company has placed a large R&D
center there. In China, the universities produceumber of highly qualified PhDs every year,
creating an exciting environment for the food indysTo establish this center, researchers from US
spent 3—6 months at the China site to help in dpwed the culture etc. Prior to setting up an R&D
unit, the company had been present in the Chinemt&ansince 1997. India is a good place to
source IT, but,so far, this company has not readitablished there. Establishing R&D abroad can
also be a recruitment strategy. Attracting the triggople from abroad into the R&D facilities can
be difficult, as the flexibility for getting foreigemployees to the national innovation system is
limited and not all good knowledge can be generatigiin one location.

There are different methods for identifying thetbesearchers. One is ‘The Knowledge Award’,
which was launched in 2004 and awards studentsifmvative food and beverage products. This
strengthens the company’s relations with univessiind produces a good input into the company.
Last year, the prizes went to Clemson Universitgstiington State University and the University
of Arkansas. Another award is given every year yoang researcher or institution in the home
economy. Finally, ‘The China Award’ is a competitiamong students from eight universities in
China where the students are asked to apply thaupte of this company to Chinese food products.

The more the company engages with diverse marketsmore it realizes the need for specific
solutions for local products and related problemiberefore, the company internationalized
innovation and developed its global reach from etpg products into adjusting products for the
local markets. After some expansion, this procesied. It was costly to have so many research
facilities, and the company found that it had toangresearch locations around the globe. Today,
the company has fewer R&D centers, and they ardopmsantly located where the company
already has other functions. The main reason is #fthough research needs to be independent at a
certain level, the customers mean a lot to the @ypA large part of the product development
comes from collaborating with customers.
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2.2 The location attractiveness of SA for Northerrfood-producers

South Africa is the second largest receiver ofifpralirect investments (FDI) in Africa, and hence
is seen as a regional growth location. Comparethéoother BRICS countries, however, South
Africa receives the least FDI, and the growth sieethe other four BRICS (Brazil, Russia, India
and China) has so far not been matched in the S&futtan location (Roodt 2010). However, in
the African context, South Africa stands as thentguwith most subsidiaries of multinational
corporations (MNCs). In 2008, South Africa hostearenthan 640 MNC affiliates. Most of the FDI
originate from Europe (87.3%) and the US (8.5%)alige of their traditionally strong ties with
South Africa. One important issue is the removab0% of the trade barriers through the recent
Trade, Development and Co-operation Agreement (TPGétween the EU and South Africa
(Olympio et al. 2009 in Roodt2010).

Relevant factors for South African location attraemess are the political stability and sustained
economic growth over the last decade. South Afniaa developed a strong national system of
innovation in the region (Roodt2010) and a platfdommarket entry into Africa for leading global
firms. The South African agro-food industry is anportant trading partner because of, among
other things, its counter-seasonality to Europe isdvell-developed infrastructure. One of the
more recent and important developments is the ksttalent of a cold chain in the South African
transport sector.

South Africa is also home to several large agrafoompanies, of which some have become global
players. One of these is the beer producer, SABeM# today, one of the largest beer brewers in
the world. Some agro-food firms have also expokieowledge services, such as lllovo Sugar and
Bosch Engineering in the sugar-milling field. In 8o Africa, it is notable that a number of
companies have extended their reach in agricuteleded investments, such as the former Anglo-
American entities of Mode (forests and paper) anohgbat-Hulett (sugar). Some major
international agro-processing companies with agmes in South Africa include Unilever, Coca-
Cola, Parmalat, HJ Heinz, Kellogg, Nestlé, Danddadbury-Schweppes, Virgin Cola, McCain
Foods of Canada, and Pillsbury (Roodt 2010, US Deyemt of State 2009). This presence is a
clear indicator of economic development and stigbds well as a high growth rate in the local
market (Collinson 2009).

Moreover, South Africa is a net exporter of agricrdl products and, with only few exceptions, is
self-sufficient in primary foods. With over 40000fb production companies, the country has the
most developed food processing and manufacturigosen Southern Africa.Agro-processing
contributes 10% to GDP and employs 5% of the ecacaliy active population (DTI 2006). The
food part alone accounts for more than 3% of GDénfiérson 201 Consequently, the sector has
attracted a number of international and local camgsathat use South Africa as a base to reach the
domestic market, as well as other countries incaf(iRepublic of South Africa 2006; see Table 1).
The major players include Unifoods, Nestlé, NatloBeands, Tiger Brands and Premier Foods,
Clover, Pioneer Foods, Foodcorp, lllovo and Langghkdoldings. Furthermore, the increasing
presence of food products from multinationals inmestic markets has intensified local
competition, and places pressure on local firmanovate in terms of what products they currently
offer and how they produce them. Whereas large-eghastrial firms have the resources to invest

2 Agro-processing here also includes non-food prisdsiach as fibre, (bio)fuel, and industrial raw eniatls.
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in process and product innovation, smaller firmaxdbalways, and their linkages with larger firms
are generally weak (Felgenhauer and Labella 20063ning that some local players are becoming
increasingly vulnerable.

Table 1: International and local companies operating inSbath African agro-food industry

Company Country Industries
Unilever Netherlands Processed foods
Coca-Cola USA Beverages
Parmalat Italy Dairy, beverages
Nestle Switzerland Processed foods
Danone France Dairy, beverages
Kellogg USA Cereals, processed foods
HJ Heinz USA Processed foods
Pillsbury USA Beverages
Virgin Cola UK Beverages
Cadbury-Schweppes UK Processed foods, beverages
Minute Maid UK Beverages
McCain Foods Canada Processed foods
Dole USA Fruit and vegetables
Del Monte USA Fruit and vegetables
Catmark France Fruit and vegetables
South African Breweries UK Beverages
Bulmers UK Beverages
Cereals and beverage, culinary,
Tiger Brands South Africa  confectionary and healthcare products
Premier Foods South Africa Processed foods
Clover South Africa Dairy products
Pioneer Foods South Africa Cereals, processed foods
Foodcorp South Africa Processed foods
TongaatHulett Group South Africa Sugar
Langeberg Holdings South Africa Processed foods
National Brands South Africa Processed foods
lllovo Sugar South Africa Sugar

Source: Emongor (2008)
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The growth of the domestic market over the yeassdmmnpelled both foreign and local MNCs to
explore opportunities in neighboring countries. Erample, SABMiller originated in South Africa
and now has brewing and beverage interests in 3i@aif countries. The agro-food industry is
important, and the combined revenue of the 11lekrdfrican agro-food companies places the
sector second after the oil, gas and fuel industtiie continent (Felgenhauer and Labella 2009).

The competitive dynamics of the agro-industrialteebave resulted in an unprecedented need for
specialized professional competencies, including new bio- and nanotech materials and

applications. The level and magnitude of professicexpertise that is available to enterprises
largely determines the position within the sectarisreasingly globalized value chains. The

education systems of most developing countriesnatehowever, producing sufficient numbers of

graduates with the skills required to meet the nexdl and competitive challenges posed by a
rapidly evolving agro sector, in part because thairicula are slow to adapt to technical change
characterizing the industry (Wilkenson and Roch@&}0

A recent study of agro-food companies in the Capen region (Lorentzen et al 2010) in fact
reported problems with human capital at differeviels. The firms interviewed — which included
both subsidiaries of foreign MNEs and South AfriddNEs —learn from external knowledge which
they access through their group, in the form ofigment imports, or atinternational trade fairs. A
central element in both their strategy and theocess is that they invest in learning and upgrading
This takes different forms, including in-house sesk on higher quality or new products and
packaging. R&D alliances with international leadénsluding parts of the same MNE group, lead
to advanced knowledge absorption by the local pestriThis is not an automatic process, but the
outcome of systematic searches. The location-gpe&#iset that allows for such partnerships to
materialize is the relatively low cost of R&D pems@l compared to advanced economies.
Proximity of involved firms and tertiary educatiarstitutions, especially Stellenbosch University,
facilitates localized knowledge spillovers in thermh of a better understanding of what is
technologically feasible in connection with what@mmercially desirable.

Most firms employ processes that are based on atapguipment that is world class. Its

introduction is often facilitated by engineers frotine foreign manufacturer, whotrain local

operators. Hence, the production environment tile Idifferent from that of their advanced peers —
this also explains why products developed in Sdiftica by a MNE subsidiary are subsequently
introduced to other parts of the world throughgheup (Lorentzen et al 2010).South Africa’s sugar
industry is one of the most cost-competitive praaadn the world and, since 2009, South Africa
has had duty-free access to the EU market, creaigmificant export opportunities for the country

(Roodt 2010).

2.3 Internationalization of innovation in South Africa

The affiliate of our case company in South Afriteereafter: SA Affiliate) is responsible for 50
countries in sub-Saharan Africa. It is headquadténeJohannesburg, in part because it is easier to
access those markets from Gauteng than from Caps.TSA Affiliate supplies all major food
processing companies with high-technology ingreadieHence, its portfolio does not include any
standard commaodities, but only more sophisticateptedients such as: bacteria required to turn
milk into yogurt or cheese; enzymes to make breadetergents; hydrocolloids to make jam; and
so on. SA Affiliate is a technology-intensive compaa fact that is reflected in its personnel: all
sales people have technical degrees in food techpar similar. This allows sales people who are
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in contact with customers to evaluate their need#ly with them, and develop new products and
processes.

SA Affiliate differs from other subsidiaries arourtide world in that, to date, it has never had
separate application or innovation staff from takes personnel. (“Application” refers to changing
processes or otherwise fixing problems at a custsnsée.) However, this is now changing in the
sense that SA Affiliate has recently hired dedidatmovation and application staff.

Like all other subsidiaries, SA Affiliate sources entire complement of ingredients from the
Group’s over 40 factories around the world. To d#tere has been no manufacturing facility in
Africa; hence, SA Affiliate does not produce, butmaost blends ingredients sourced from the
group. Still, blending is a high-technology actihat takes place using pharmaceutical equipment,
owned by SA Affiliate, in Cape Town. The plant igaged to allow for contamination-free
production of ingredients in sterile and dust-feewironments. Most of the blending takes place on
behalf of bakeries. Blending is idiosyncratic irattlit corresponds to local needs. For example, a
bakery will give SA Affiliate a new type of flouwhich then needs to be matched optimally with a
number of high-tech ingredients to create the pesstible recipe. SA Affiliate has a very short
turn-around time: testing some thirty possible deersampling and delivery of the final mix to the
bakery is done within 24 hours after delivery of tiew flour. This is an area where SA Affiliate
aims to add to the group’s knowledge base; moretahes below.

Although recipes are made for local equipment,itiotral requirements and tastes —and thus the
resulting product is unlikely to be attractive tde¥nal markets —it is possible for the group trte
from SA Affiliate’s processes. The group has arnnational knowledge base, accessible to key
personnel around the world, that records any reletechnological innovation. The group also has
‘expert teams’ with members from around the wonhdb@aking, dairy, and so on) that interact on a
bi-monthly basis. In the past, this system did matly pay attention to activities at SA Affiliate
because it was run by and for application staficiiISA Affiliate did not have. Due to the blending
process referred to above, this is now changingcEleSA Affiliate is increasingly involved in the
GIN part of the company, not just marketing.

The turn-around time of SA Affiliate’s blending messes is much faster than at any other plant
within the group. Average turn-around times are foaeks; two weeks was hitherto acknowledged
as extraordinary. The reason for the superioritihefprocess lies in the trade-off between scientif
analysis of the flour, including several repeatéal bakes over time (which is time-consuming) on
the one hand, and tacit knowledge whereby expeitts avlot of experience can select the most
suitable blends from a portfolio of 32 batches edttbakes on the other. Criteria include, among
other aspects, softness, resilience and crumbtsteucThis does not deny the role of science, but
scientific analysis of flour has limitations: itrg@ot accurately predict how a specific type of flou
will behave in a bakery. Hence, blending involveseeain amount of trial and error anyway, and it
is this experimenting and learning that the applceof tacit knowledge can speed up.

The origin of the 24-hour process lies with a Soafincan company founded by two New
Zealanders, which was taken over by the compan®0®/. The local company had been very
successful, but lacked resources to grow. A yedraahalf after its takeover, its business volume
had increased fivefold. In fact, in its baking mess, SA Affiliate has grown much faster than any
other part of the group; so much so that it is mereng building a second blending plant in
Gauteng. The Group now plans to make the origisatbthe new process visit other plants around
the world to explore a possible application elsewhélence, there is knowledge transfer from
South Africa to the rest of the world, includingdeveloping countries.
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The main reason that, to date, there has been i &%l application center in South Africa is that
the company only set up its South African operatim2000. Until 2003, it employed a mere 13
people between Cape Town and Johannesburg. By 2@fDcomplement had risen to 78. Growth
in turnover has been similar. Hence, there is now@portunity to establish innovation activities in
South Africa, and this will in fact happen shortlyith a focus on baking and dairy industries. The
relevant personnel joined SA Affiliate in Augustdathe new center will initially have seven

people responsible for innovation and applicatlowill be one of the smallest centers in the group

SA Affiliate tries to deal with the skills shortage the country by identifying the resident most
highly qualified core group of experts (which, fexample, in baking amounts to a mere eight
people) and employing them all. It also absorbsstedge through acquiring smaller, knowledge-
intensive companies. For example, in the pastughblinnovative Ingredients, a Cape Town-based
producer of bakery enzymes, and Bakesure, a Zimgalwned premix supplier to the bakery trade
(South Africa’s industrial bakery market is thetHiflargest in the world). In August 2010, it
acquired a small product development company fatuse customized products and technical
expertise for the food industry. Its portfolio indes stabilizing systems, compounds, concentrates
and sauces. In this acquisition, the company pdrdeth the local skills and the relationships
cultivated by the local player. In fact, it boughtio the regional agro-processing innovation system
in the Cape Town region (Lorentzen and Muller 20Hrthermore, the local company had well-
established contacts with the relevant departmientise local universities, and has helped a local
equipment supplier manage its contract researith major target markets of the US, UK, and New
Zealand.

2.4  The establishment of a GIN, internationalizatia of innovation

In previous work on internationalization of innowatt in the agro-food industry, two models of
internationalization of innovation were identifiedihe first model implies a reorganisation of
innovation processes at a global scale, involvieghho-scientific networks of specialized
knowledge actors for research and development liefrenTriad regions (EU, US and Japan). This
constitutes the capital G in relation to global amation networks (GINs). The second model
implies a stronger internationalization as Europestion of innovation, mainly in the form of
product development with actors in their regiomalavation systems; this will constitute the lower
case ‘g, i.e. innovation networks that are notgdobal as those with a capital G. In terms of
innovation — the ‘I’ in global innovation networkifie capital | is used for companies that organise
innovation across their global R&D and productioitess and introduce new-to-the-world
innovations. The lower case ‘i' is used for comgan or networks — that predominantly
internationalize their innovation in order to addpeir products to new markets. Finally, for
network — the capital ‘N’ is used when companiegage in collaborations beyond their own value
chain, e.g. with universities and other researdatitirtions, while lower case ‘n’ indicates that the
network mainly includes suppliers and customers.

While this company is one of the most internatia@eal Scandinavian companies in innovation, this
internationalization varies according to speciigstat the different locations. In locations winge
markets, availability of human resources and exgstiesearch environments that can supplement
those already accessible to the company, like tBeadd China, the company has established
research facilities that engage in application ai s basic research for their global operations.
Hence, seen from the home economy, the compangrpesfwell both in terms of home-exploiting
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strategies (i.e. expanding the market for exisprmducts) and in home-augmenting strategies (i.e.
tapping into new knowledge). For the locations akib research, this company has a strong
international profile across the globe; it is Globath a capital “G”. The innovation activities
carried out both include application of productsnew markets and generate innovations for the
future; innovation is with aapital “I". Finally, the innovation activities @dominantly take place in
collaboration with customers. However, the compar@ntains strong relationships beyond its valuargha
with universities; therefore, the network is witrcapital “N”. In other words, it has, over recemicddes,
developed into a key player in its GIN — which fsnoajor importance for sustaining its position et
ingredient and enzyme markets. This is supporteaiibgtives for creating a strong company cultarel by
developing and enhancing communication across smav sites.

Zooming into one link in the developing global imation network, their emerging engagement in
South Africa, provides interesting insights inte iimportance of which location is in focus. Having
said this, SA Affiliate isnot involved in basic ezsch, but has recently geared up to do applied
research and development with relevance for themribs GIN has a capital “G” (due to the global
knowledge presence of the group on which SA Atiliaan draw and to which it will contribute), a
growing “i” (because it has just established anowation-and-application unit that will work on
bakery and dairy projects), and a medium-size &wgrowing “N” (in the sense that the emerging
innovation portfolio implies that it will work morentensely outside the Group, i.e. with external
partners such as universities). The GIN relatitis company has established in the South African
location is so far a GiN.

3. The agro-food GINs and their impact on South Afica’

This section will reverse the picture and consitierabove story from a South African perspective.
What is the impact of the company’s entry into waimon in South Africa in terms of upgrading
local players?

In South Africa, the company has 61 employees éutat Cape Town and Johannesburg. South
Africa is the biggest market in sub-Saharan Africagking up 85-90% of sales, followed by
Nigeria and Kenya. The company opened the Soutltakfrsubsidiary in 2000. In August 2010,it
acquired 100% of a local Cape Town firm, SA AffieaSA Affiliate offers customized ingredients
solutions, and primary markets are dairy and fuites. Before being purchased, about 25 people
were working at SA Affiliate. About 20 of them webbased in Cape Town, with a few sales people
based in the Eastern Cape and Johannesburg. legtedvere bought from most of the ingredient
suppliers in South Africa, such as the case company

3.1 How innovation worked at SA Affiliate

When SA Affiliate started out, about 80% of its @eues came from consulting fees, project
management, project work and other services. Asdle grew, a larger share of revenues came

®Research for this section was conducted by Lukdeviuflay 2011.
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from supplying products. By the time SA Affiliateifed the case company, about 90% of revenues
were brought in from product sales.

SA Affiliate does “straight” development and chaagedevelopment fee and product development
and supply toa customer; the development fee feifed and revenues are earned from supplying
ingredients. Newly developed IP is then kept, ttaire value within SA Affiliate’s products.
Supplying customers with ingredients or a solufavides a stream of revenue over the lifespan
of the product, whilst services charge a once-@dfdnly.

There was a production component within SA Affaéigdrior to joining the case company, but this
was mainly outsourced. SA Affiliate stuck primartly its core business of product development.
Once a product was developed, production was ordgsduo contract blenders in Johannesburg.
SA Affiliate would then supply the product to clisnFor example, SA Affiliate would develop a

yogurt stabilizer for a customer; the recipe woulen be sent to a contract blender in
Johannesburg, and SA Affiliate would deliver theafiproduct to the customer.

3.2  Why and how the case company bought SA Affiliat

When the case company bought SA Affiliate, theyuareql its local R&D capacity. With the case
company being based in Europe (Scandinavia), th&hSAfrican and African market is very
different. The company was buying not only skilisf also insight into the local market conditions,
and the company believes that sub-Saharan Africagmdential for growth (along with other
emerging markets). The capabilities that the casepany was looking for in SA Affiliate were
high-level technical and scientific capabilitiesher than the production capabilities. When it
comes to initiating new products and services, wieally matter are capabilities. When the
company merged, there was a shift in the respditigbi of top-level skills in South Africa.
Responsibilities became more specialized in a tazgmpany.

SA Affiliate cannot always refer back to the heaaiters to provide solutions. The distances still
create time lags where information is hard to cgnee knowledge is tacit. SA Affiliate kept its
R&D capacity after joining the case company; itl gierforms R&D for dairy products at the
innovation center formed by the case company ineCagwn. The same was done for baking R&D:
this aspect of the innovation center was formed lmpmpany run by two New Zealanders, which
was also bought by the case company. The currervation center was created by bringing
together the R&D capacities of these companies.iithevation center is now looking to expand
further, into meat, breweries and beverages.

The case company was interested in both SA Afélgatn-house skills and skills networks when
buying the company. SA Affiliate partnered with I&ebosch University, the University of the
Western Cape, theniversity of Wisconson and others. If there itof troubleshooting and analytical

work to be done, SA Affiliate finds it helpful toask on the project in collaboration with a univéysi

3.3 How innovation now works in the new subsidiary

The development of a stabilizer or blend in SoufhnicA takes place through innovation in the
development division. The recipe is then passetbdhe manufacturing arm of the case company.
Turnaround times for research have slowed dowredime takeover because quick decisions cannot
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be made without first motivating for a project. @ other hand, it can be beneficial for skills
recruitment to be part of a large company: peopdess apprehensive about working with a global
company than with a smaller private company. Howewetworks for exchanging knowledge and
building intellectual property (IP) did not chanfjglowing the takeover. The case company was
keen to continue those relationships, especiafigesthey are important for developing products
specific to local needs. Adapting to local needsls® important for expansion into sub-Saharan
Africa.

Collaboration and knowledge exchange with the headqrs is done almost on a monthly basis.
Previously, when developing a product, SA Affilidtad to start from scratch, but it now has access
to the global network and can see whether similadycts have been developed around the world.
Having access to this information speeds up theeldpment process substantially. The South
African subsidiary exchanges knowledge with theéaea@ headquarters, so SA Affiliate reports to
e.g. Brazil. There is presently a lot of interastmith Brazil for product development. If Brazil
cannot assist South African operations with a pcgdinen the knowledge base of any of the other
regions can be exploited. The access to other meg® horizontal, and does not go through the
Brazilian headquarters. Once a month there are domeports about developments across all
centers, but the knowledge base can be accessestvaidhe need arises. There are also meetings,
at least twice a year, of the innovation persommé&outh Africa, Brazil and elsewhere. There have
been numerous cases where IP from South Africdbees used in Brazil. For example, the yogurt
market in South Africa is well established, andArhas often used South African IP to develop
yogurt products. The IP was developed by SA Afidjaand now belongs to the case company
globally. But because the IP was developed in SAtika, the South African subsidiary is the first
port of call for developing related products.

Changes and innovations are generally incrementhakdshop floor’ level. When new products are
brought into production, the changes at the shaqr flevel are generally not too drastic. This ie du

to a combination of the nature of the product drelway engineering and processes are set up to
keep changes at higher levels in the company. Becafi the scale of operations at the case
company, production techniques cannot easily leradhainged. Previously, SA Affiliate was more
flexible, and could change production techniqueeuit incurring major capital costs.

3.4  The introduction of a new product or process: bw capabilities are upgraded to meet
the new technology

South Africa has been used as a pilot project foewa-to-the-world concept developed in the home
settings of the company, in Scandinavia. The canegg taken to customers, trials were run with
an application specialist in the plant, and thedpod was evaluated with a university to predict the
outcome. If a new product is developed, and theee changes to production in terms of

engineering, SA Affiliate can go in-house, but moften the customer prefers to use their current
supplier. Most of the engineering required willriitake place with the supplier. For new products,
the application specialist will make a lot of reqoendations for the plant and application.

Evaluations, such as shelf life, are done with igarsity.

When introducing a new product or process, allogatesources and finding sufficient investment
for projects is the main constraint. The decisionnvest in a project is often based on previous
experience and gut feelings. Developing protocotsafnew project takes time. The industry is also

Page 209 of 240



GING,
3\'* )?ﬂ D6.1: Research papers on “Fragmentation of GINs andapability building in the automotive, ICT
i and agro-processing industries” -

“Agro-food. Case study from a leading Scandinaviaingredients firm”

constrained by there being many followers and femovators. Typically, clients will want to see
evidence of new products working elsewhere in tbddvbefore trying to sell them locally.

3.5 Skills

The major skills constraint is to try to find skitl people with experience. There is little formal
dairy food science training anymore. It is diffictd hire individuals who understand the practical
implications as well as the theoretical side. Hjrskilled managers is not a problem; there is an
adequate supply of managers and project managewserLskill levels (supervisory and technical)

are not in shortage, but it is important to hawaning programs in place, whether internally or
externally.

The South African subsidiary has supervisors fadpction and quality. Varying degrees of skill
are required. Shift managers and production masagenerally have diplomas. Production
managers will have a degree. Production is notpasialized as product development in dairy,
where a production manager will have higher levastraining. Blending is quite a simple
operation. The value added is in the product dgwretnt and R&D.

Turnaround does tend to be quite high at lowet kkikls. Typically, people have just come out of

university and stay on for four or five years’ expace. Being a dynamic company with a lot of

exposure means that people will often get about years’ experience before moving on to other
offers in the industry. The case company also sfeerwider variety of career opportunities for

employees, specialized careers in research, manergeed careers, technical sales or sales,
whereas there are fewer opportunities in a smathenpany. The larger company is much more
rewarding in terms of career opportunities.

4. Conclusions

The case company, Agrol, has expanded its GINSotdh Africa, allowing SA Affiliate to exploit

IP from all over the world when introducing new guats into sub-Saharan Africa. On the other
hand, acquiring SA Affiliate offered the case compan opportunity to augment its innovation
capacity (especially in dairy products) and ertterdrowing sub-Saharan market. SA Affiliate also
had existing knowledge networks that the companyticoes to use. Skills shortages are not a
major constraint at any of the skill levels, altgbuit is difficult to find skilled personnel with
experience. The largest constraint to innovatianuestment capital for new projects.
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1. Introduction

This case study aims at looking more closely irtte warious ways how a medium sized
multinational from the German automotive industAytol, has developed its capabilities to
produce sophisticated products abroad and currertBnds its capabilities to tap into hot spots of
knowledge in emerging economies for innovativevéotis. Capabilities in the meaning of this case
study mainly refer to the spatial distribution dodal development of human resources within the
company and their purposive development by stratagiion. The case study attempts to match
two views on recent changes in skills and knowledgéhin the global network of the
multinationals’ subsidiaries. One perspective @rfrthe headquarters on long-term strategies, the
company’s self-understanding and recent learningriganization of innovative activities. The
second perspective is from the global South, frommmanagers of a subsidiary, in this case from
South Africa. Both of these perspectives are basedersonal interviews with managers from the
company at each location. As multinationals tap iat heterogeneity of locations abroad in
allocating production and innovation to emergingremmies, this matching applies more to
production than to R&D. Nevertheless, the caseystitl also look at another location adding new
capabilities to the company in innovation, i.e. @lmdia. While the South African location cannot
be considered as a hot spot of knowledge as tme i®rcurrently used in the literature, Pune
certainly has emerged as a hot spot both in autdengoduction and software technology,
recently (Kuwajima, H. et al. 2010, MIDC 2010).

The paper proceeds as follows. Section 1 introdAegsl and its main technological capabilities.
Section 2 discusses the various forms of being dddxkin the home country society from which
the company benefits both in productivity and inaibxeness. Section 3 and 4 draw on a recent
difference seen by scholars dealing with globalWkiedge networks in multinational companies
and the opportunities of being embedded in hotldind spots of knowledge in the global economy
(e.g., Manning et al. 2010). In section 3, takingliad spot as an example, we analyse skill and
knowledge formation at a single company producsibe in South Africa. From the different plants
the company has in South Africa we chose the largesit which mainly produces parts for
exportation to Europe and other continents. Thesisidifferent from most other sites abroad as the
company generally assembles its products nearly@teM clients in a follow-the-client strategy.
Section 4 will look at a recent investment of tlmenpany at a hot spot, e.g. Pune in India, where
increasingly R&D services to the home R&D centrd ather locations are allocated. Section 5 will
draw some conclusions upon the kind of global iration network and the role of human capital
therein, in search of explaining the global shiftshe company’s organisation by push and pull
factors.

2. The company

Autol is typical of many German automotive supglieaving emerged from a small scale crafts
shop to a large, international producer within mthran one century. The company entered the
automotive sector during the 1930s in producingtinga and sound absorbers. As one of the
Volkswagen suppliers from the beginnings the corggaew up in the rhythm of the growth of the

German automobile industry after 1945. The curreain product line for the passenger car sector,
the commercial vehicle sector and the aftermankeis added at the beginnings of the 1970s. The
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1980s laid the ground for the current position amaket leader in technology and a European
company. A R&D centre at the headquarter's site established and the company started an
extensive internationalisation process in salesx@ige and production plants abroad. During the
1990s, the company further extended its activitbeBastern Europe, South Africa and the US and
became a world technology leader for special partiesel engine technology for passenger cars.
In the first decade of the 21st century, a secaatirtology centre was established in the US in
2002, and the company became fully global in opgis@es offices, production plants and small
R&D offices in India, China, Russia, Korea, and alapAdditionally, the company extended its
technological capabilities in system’s integrateomd electrical products for busses by taking over
some German companies by the end of the decaderetestly, a joint venture with other large
German automobile suppliers has been created ®rddvelopment and production of similar
products for non-road vehicles (construction andcatjural machinery, commercial vehicles).
Furthermore, the company recently took over anosineall company for lightweigth design and
customized volume production. As a result, the camypsteadily increased its capabilities in new
technologies related to its core competences aackasingly added capabilities in automobile
electronics and alternative energy products. Nowsdéhe company claims to be “the only
producer of a complete product portfolio on alleattative powertrain technologies in what
concerns the heating”, i.e. one of their core cammees (Annual report 2009). The company sells
to original equipment markets and aftermarketdlithase product lines. It is present in more than
20 countries across the world, mostly through custed production, sales and service subsidiaries.

This paper will look more closely to the largesbguction line of the company. Although the
company has started with products for passengsr-cand still is a major producer of these today —
development and production of similar productsHeavy commercial vehicles is more challenging
(and probably more profitable). Production for mesgger cars is subject to standardisation,
principles of mass production, and dependent fréra model cycles of the OEMs. As a
consequence, product lines have a lifetime of 8 years, according to the passenger car OEMs
product cycles, during which only minor technol@icadjustments are required. Technical
requirements to products for commercial vehicles raore challenging, due to the long running
period and more severe running conditions of truankd due to strict environmental regulations at
the US and European markets.

The company grew up to a medium-sized internatidinad of about 5,600 employees, with an
annual turnover of about 1.9 Billion € in 2010. Widhstanding the fast globalisation process
during the recent decades, the company still gée®i#% of its gross income in Europe, 19% in
America, and only 5% in Asia, Africa and Australiehe company continues to be family based,
recently two family members of the 5th generatioteeed the board. This is what is called a typical
“Mittelstand” firm in Germany being present at twerld markets but strongly based in Germany
(and Europe). As will be seen in the following, tbempany sticks to “local” resources and
relationships in innovation activities and is ratheluctant in “globalizing” innovation.

From this brief description of the technologicahmzetences of the firm two conclusions can be
drawn concerning human resources development. Bssproducts have become so complex and
production aims at high quality, the requirememwtshie workers and the supervisors at the shop-
floor matter seriously. This translates into a higgteem of the German system of vocational
training and causes a problem in countries whicmakooffer a sophisticated system of technical
education and training. Second, innovation creatélde R&D centres and its implementation at the
factories refers increasingly to the capacitiestrid engineers and their internal and external
knowledge linkages.
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3. A strong company’s home embeddedness

The company is strongly embedded into its regi@madironment. This applies to skill formation
and appointments at each level of qualified labouce. As the company considers its products
rather complex and, consequently, asks for a gedll&bour force at the shop floor, it profits from
the German dual vocational education and trainysgesn which provides both a broadly qualified
labour force at the shop floor and broadly qualdifsupervisors (the masters). The company takes
care about getting apprentices of satisfying gigalifon and in sufficient number, for example in
offering short term internships to schoolboys anboslgirls or sponsoring teaching material at
schools. So, in Germany, particularly at the headgus and the central production sites, the
company tries to come into early contact with yoyegple at school in order to raise children’s
interest in technical education. The company oféefairly large number of apprenticeships which
even increased during the crisis in 2008, promskéted persons to get the supervisor certificate
(“Meisterbrief”, master certificate) and to contengtudying at the nearby “dual”’ university for an
engineer’s degree. This “dual” university is a newm of university for applied sciences in
Germany, at which companies can send part-timeesteginployees and have an influence on the
curricula in terms of requirements to their spediéichnological practices.

The strong home base in labour force qualificatio@sy be one reason why the company still has
the bulk of its production in Germany. Another hatt technological capabilities lay, at first, ireth
production of the main parts of the components,, &edond, in the assembly of these parts to
components to be delivered just-in-time to an OEMKsembly plant. As a consequence, parts
production may remain concentrated in Germany whilemponents assembly may be
internationalized or even “globalized”. The globahtre of production planning for the commercial
vehicle markets — and the largest plant for theseuyrts — is located in another state in Southern
Germany. Here, nearly one third of the 1,200 pessanployed are (technical) office staff, many of
them at the engineers and supervisors level (te@miforeman). Assembly plants for components
are different as they generally are small plardsjetimes with less than 20 employees, where the
manager is the only engineer pursuing all tasksrofluction planning and production supervision.
During the recent crisis, the home base of the @mypvas even strengthened. Using the new
German labour market regulations, i.e. subsidiredtdabour regulation, the company rather saved
its labour force (only -5.7%), mainly in reducirgetnumber of temporary staff. It was the explicit
aim and policy of the company, to “preserve thevpropermanent staff as far as possible” (Annual
Report 2009, 14).

R&D is even more concentrated geographically. Beesearch and development is only pursued at
the headquarter’'s R&D centre in Germany. Its persbwas about 3.8% of the total labour force of
the company and the R&D expenditures about 5.9 %hefannual turnover (in 2009). The latter
figure is a statistical artifact as the companyetha tremendous decrease in turnover from 2008 to
2009 (by 40%) but reduced the R&D budget only by (#&D expenditure in 2008 3.7% of annual
turnover).

This R&D rate makes clear that the company is ndtigh technology firm according to the
innovation literature, as many other German autoraauppliers. It seems to be in contradiction to
the fact, that the company is world market leadesame technologies. This can be explained by
the particular competences of a system supplier Wa® the capacities to combine different
technologies, among them high tech. For exampéectmpany has formed four teams on different
technologies — so-called “competence centres” fixamg technologies, welding, automation, and
canning and jig making. These teams form the osgdional backbone of the company’s
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technological knowledge. They collaborate withie fR&D department and across to production
planning locally and globally.

Furthermore, the company has maintained a strigraloon R&D processes through allocating new
product development mainly to the German R&D cenitrevas only fifteen years after this has
been established that the company erected aneittanical centre at the North American continent,
nearby Detroit, which is said to be a nearby “irelegent” R&D centre. However, when it recently
came to the development of a new system for an &8nhtruck OEM, according to new
requirements on environmental protection (EPA 1@)jch was rather new for the world, the
American technical centre had to collaborate styomgth the German R&D centre. Furthermore,
the company has established several R&D officema@in markets across the world, such as in
Europe (UK, France, Italy, Russia), Asia (South é&rChina) and, recently, in Brazil. As a
consequence, the company has a strong multinatibonalnot a global strategy for R&D
organisation.

Very recently, the company opened another, yetldR&D centre at Pune/India which is one of the
main automotive production regions in India, andnudtaneously established particular
relationships to a local engineering services mlenvfor outsourcing some design activities.

In innovation management, the company recently daed a new tool which applies for all
innovative procedures at the main R&D centre. Aspigaof innovation procedures from a first step
to getting impulses from everywhere possible tooomg evaluation and selection, modelling and,
finally, transferring the innovative idea to thestamer advisory services department for acquisition
(and final steps of customized production) has bhaaonduced, mainly based on own reflections
and discussions. Once again, it could be claimadttte company behaves like German Mittelstand
does, i.e. preferring in-house development. Foe,stire first step of this innovation management
procedure takes full advantage of broad informatinrtechnological issues available in Germany,
such as information from clients, conferences,jalg, and more or less nearby universities. The
company hosts a number of diploma and PhD studeots (mostly technical) universities for
writing their theses on a technical problem area tdompany is interested in. Linkages to
universities are specific to the product of thenmaants which means that they mostly are “local”
according to the location of the plant. At eachatomn in Germany, the company can link up with
nearby technical universities. Obviously, the l@agncapacity of the company in terms of
innovation is largely based on the main R&D sité&Siermany and its regional external relations. It
seems that there is a clear centre-periphery gradietween basic innovation at home and
customized applications to “local” markets — whmbstly means OEMs at their market — abroad.

As a result, the company can be described as agifroome-based player at world markets. R&D
is strongly concentrated at the headquarters wkiclearly shown by employment figures in R&D.
The German R&D centre has more than 300 employedstlae US-based R&D centre 60
employees while 8 further R&D offices across therld/sum up to 33 employees in R&D. The
governance of global production is similarly concated as global production planning is allocated
to the German primary plants according to the pcotines.
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4. Improving the capabilities at a blind spot of pats production in
South Africa

South Africa was one of the first investment losas when the company started to go beyond
Europe and the first in an emerging economy. Iltreethat the company followed their German

clients in the premium segment who have produce8aduath Africa for a rather long time (see

Barnes/Kaplinsky 2000). But additionally to smatingponent assembly plants near the OEMs —
what could have been expected — the company investe a large parts production plant at a

different location where availability of a pool skills at low costs matched with proximity to some

OEM assemblers.

This South African subsidiary was the first in tpi®duct line in South Africa. With about 1,000
persons, it is also the largest in the country,th@ simple reason that most other South African
plants do components assembly. The company’s S&uttean component assembly plants employ
less than 50 persons each.

The sector in South Africa has grown rapidly inledar two key reasons. The first of these — but a
minor one — is proximity to platinum resources amailability of several suppliers from the
chemical industry. Of far more significance is tMetor Investment Development Plan (MIDP)
which was launched by the South African governnmierthe mid-1990s (Barnes/Kaplinsky 2000,
799). Under the terms of this programme, OEMs intBoAfrica and probably some major
components assemblers earned an import rebateofe.gther components) if they considerably
sourced locally. The MIDP was extended until 20L2as now been replaced by the Automotive
Production and Development Programme (APDP), wbitérs similar levels of benefits to firms,
but with a greater emphasis on investment and ptadu volume than on import/export
complementation. The company’s products are ragkpensive components of the car which must
be assembled locally but need importation of veffeent parts. Hence, investment in some parts
production both for the domestic market and expionavas and still is rather profitable. As parts
production is subject to scale economies, prododto the domestic market is very small. 98% of
their output is exported, either to Europe or teeAcountries such as China, India, Korea or Japan.
Domestically, the subsidiary supplies indirectlysaugh the assembly plants, to the local German
premium OEMSs such as Daimler or BMW.

As a consequence, the plant is under particulaspre from the company. As direct delivery times
to OEMs in export markets would be too long thenpfacuses on standard products with a certain
value added. It benefits from rather low labourtsdsut has to achieve high quality objectives as
the distance to customers does not allow for aucktoAspects of process and quality control figure
high in running the plant. It seems that the mamege is quite successful herein, as it claims that
reject rates are the lowest in the company; in soases also scrap rates are lower. The subsidiary
benefits more from productivity improvements thaow!| wages. Hence, locally designed
improvements are mostly in processes, not products.

Under these circumstances, skills and skill upgragdire crucial for the long-run survival of the
subsidiary. It is, however, the responsibility otdl managers to appoint and to train the local
labour force. As a consequence, the managemertteirSouth African plant mentioned above
appoints operators at the shopfloor only if theyeha matric certificate, i.e. if they have passed
twelve years at school. Even this qualificationcesidered rather low and new operators only
become productive after in-house training. The oig@ion of this training is a local task.
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Operators have to pass a generic induction prame$msic work principles (such as “Six Sigma”)
and the particular technology of the product andiggher training on the job.

Skills availability at higher levels in the SoutHridan plant is problematic. At the supervisory

level, the South African subsidiary seems to famees shortages, in particular concerning qualified
electricians. Headhunting is a problem, as theeesaweral firms competing for a small pool of

skills. The subsidiary draws on internships of stid from the nearby Nelson Mandela

Metropolitan University (NMMU) for appointments. Ahe engineer’s level, search for qualified

engineers is difficult, too, particularly in proseand industrial engineering. Engineers are only
appointed if they have already work experiences.

When a new product is launched a task force froem @erman headquarter offers short-time
training at the plant. In fact, the company hasl@shed “global support teams” whose members
travel around the world for training into new pretllines and for removing serious mechanical
faults. The latter is due to the fact that quadifion requirements have been shifted from the worke
to sophisticated equipment (automated machinergydier to enable low skilled workers to handle
the machinery.

It comes with no surprise that the South Africafbssdiary only plays a limited role in the
company’s global innovation network. There is, iengral, very little product innovation and
limited process innovation. The South African sdizsiy has contributed to process improvements
in two of the four areas of technical competencéchvimave been defined as core competences by
the headquarters. This was done in co-operation Mdal suppliers. However, innovation pushes
generally come from the headquarter, both in prbdmc process innovation. The company has
established global support teams for technologinptovements with local engineers forming part
of the teams. These engineers generally get furth@ning by short term travels to the
headquarters.

5. How to integrate a hot spot into the company’s &0 system?
The case of Pune, India

Rather recently, the company started productioduste, India, and then established a small R&D
centre of less than 10 engineers nearby. It is niesless larger than those R&D offices in, e.g.,
Japan, Korea, Russia or Brazil which mainly funttas observing post and sales office in these
markets. Engineers in the Pune R&D centre needat@ ftompetences in different technological

areas related to the products as they are respentb adapting products to local market

conditions.

At the same time, however, the company establisinedher kind of relationship to Pune in design
activities. The company invested into close refelops to an Indian engineering service provider
in order to outsource and offshore some low vakmegineering tasks in design. These are usually
standardized work tasks for engineers forming péra broader design process based on (non-
standardizable) engineer’s experience. Standardizdtere means a well defined problem and
clear-cut definition of work loads. Examples fowlwalued engineering tasks are calculations, re-
drawings and simple design. The company tries ternekthis outsourcing/offshoring for reducing
R&D costs and in case of bottlenecks at the GerR&D centre. At first sight, it seems easy to
relocate these tasks abroad, as part of an intadnasion of labour in R&D. However,
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communication among engineers in this field of redbgy across borders, cultures and languages
needs careful organisation. The company chose éyeofvselecting and training boundary spanners
from the host country. Engineers from India werpapted and stayed for a year or more at the
headquarters in Germany for collaborating on défiferprojects in the R&D department. So, they
experienced “learning by doing”, considered neagsbs the company. As one manager pointed
out: “we are going to India via an Indian. Direcnamunication of a German with counterparts in
India is less effective compared to an Indian inn@y who tells his Indian counterpart what is
required. Only this works”. As the company stilleds only a few boundary spanners to India, these
engineers simply form part of a project team athtbadquarters. There is no general programme to
train boundary spanning as some other German atitensuppliers start to implement. The
company, however, increasingly trusted in the caipacof the Indian service provider to send
gualified engineers to Germany.

Hence, the company has appointed a number of esrgirieom those foreign countries which are
seen as strategic market areas (for the futuregs@tengineers either continuously stay at the
headquarter in order to maintain the day-to-daytainto foreign subsidiaries or pass various
departments at the headquarter for a year or tard¢hey are returning into their home country
where they act as “receiver” (of the company’s csfland “transmitter” (to their own staff abroad).
The procedure applies to India, Russia, and Chiea,\very large future markets in automobile
production. In order for learning processes throdgiect interaction to be effective, also the
engineers at headquarter had to be preparedndanguage and intercultural skills.

While the instrument of selecting and training bdany spanners may be — and increasingly is —
implemented for all R&D offices in emerging econesyi outsourcing to India may have a special
and more far-reaching implication. We might be obisg the beginning of a new international
division of labour in product development, new @ tcompany and probably rather new to the
market. We see no reason why the capabilitieseottimpany’s own R&D centre in India could not
be matched with those of the engineering servioeiger for relocating more sophisticated R&D
tasks in the long run, all the more as they argggahically close to each other.

6. Conclusions: in what sense global innovation ngbrks of the
company?

It has become clear from the previous that Autod gdobal market leader in different automotive
systems which is present at all continents (ex@eptralia). Although not a high tech firm, it
continuously develops new products which have @ lifie cycle. Innovation impulses for new
products mainly come from the market, i.e. OEMs Hrar R&D centres. Thus, proximity to the
OEMs headquarters and central R&D labs matters .mdest of this is based in Europe. If
innovation impulses come from abroad, it is throtlgh demand of powerful customers (such as in
the US). The company widens its technological erpee into new fields, particularly by recent
takeovers and by a joint venture with large sysseppliers in Germany.

Hence, the company is a strong case of a home-h@lagdr who carefully controls innovative
activities from its headquarters. Investment indoiciion facilities abroad is mainly driven by the
pull of demand fromhe market, i.e. large OEMs most of which arentfien the home country Germany
since long. Another yet weaker and more exceptipollseems to come from state incentives as wigh t
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example of the South African MIDP giving rise tetparticular case of relocation of parts productmia
non-European location. R&D is even more concerdratégGermany as most of the R&D subsidiaries across
the world are simple observing and marketing posts.

Interestingly, the company has started to outsoarwt offshore some standardized activities in
engineering to Pune in India. By this, the comptoipws the example of some other very large
German automotive suppliers who already have r&ddcangineering to own subsidiaries in Pune.
The current outsourcing of simple engineering tdaskan Indian engineering service provider meets
two targets, i.e. capacity enlargement of R&D whettlenecks appear at home, and cost reduction
of standardized engineering work. To reduce theficdifies and costs of cross-border
communication the company benefits from a policyntgest in inpatriates, i.e. engineers from the
host country, as boundary spanners. However, thepaoy still is in a learning phase how to
govern innovative activities across the organisetiopgeographical and cultural borders and might
be very cautious in allocating more sophisticatesks$ to engineers in emerging economies. Hence,
there is innovation and there are innovation netwan the company but they are not global.

7. Sources
Annual Reports 2009, 2010
Company documents

Interviews with managers from the company in Geyreand South Africa.
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1. Introduction: the analytical context*

Global Innovation Networks (GINs) are global netksrin which some knowledge-intensive
activities are based in developing countries. Ttéfer qualitatively from the better known global

production networks (GPNs) where Northern MNEs itraally control the key technological

assets, while outsourcing the supply of parts amponents or assembly to contract
manufacturers.

GINs have attracted scholarly attention given timportance to understand the innovation process
and therefore for their implication for innovatigolicy, both in northern and southern countries.

Literature has specifically focused on the idemtify the inducement mechanisms driving the

formation of GINs and on assessing the impactsibfs@n the host countries.

Concerning the inducement mechanisms, researchidéatsfied a set of "centripetal forces" (which
induce the firms to centralize the R&D activitiesthe headquarters) and “centrifugal forces” (that
work towards the dispersion of R&D activities acalfferent locations beyond the home country).
The "centripetal forces" include: 1) the need totget firm- specific technology as relocation of
R&D that could lead to unwanted R&D leakage (Rugnt8Bl).Steele (1975) argued that, firm
specific technical advantages tend to evolve frowh mirror home market conditions and that the
need to retain and strengthen such advantages sitabes continued close contact with the
domestic market. 2) the significance of scale eodas in R&D and the difficulties in achieving
minimum scale in case of decentralized laboratbri@sSome of the pioneering studies also found
the high cost of co-ordination and control (Vern@874) as a centripetal force. The "centrifugal
forces" include: 1) demand-oriented factors, thrateate from the need to be nearer to the export
market. Often, the transfer of manufacturing ted¢bgies from the parent firm calls for substantial
adaptation to suit the local market conditions. slich a context, firms resort to the setting up of
local R&D units oriented towards adaptive R&D. Thagppens particularly in countries with a large
domestic markets or where required/induced by fipegovernment regulations. 2) supply-side
factors, and specifically the access to scienéfid technological skills and infrastructures that a
available in the host countries at more advantagésns than in the home market.

The unprecedented increase in the pace at whicls Gt being formed (UNCTAD 1995; Ernst
2011) suggests that certain factors are changmdpaance of centripetal and centrifugal forces in
favour of centrifugal forces (Albuquergeeal 2011), thereby compelling firms to locate their R&D
activities outside their home countries. The imgroent in the information communication
infrastructure (lessening coordination and admiaigin costs); the heightened risk and complexity
in developing technology along with shorter prodifet cycle; and the policies that liberalized
trade and investments may all have played a roky Knportance has been attributed to the
growing availability (at a lower cost) of human ttapand skilled manpower in southern countries
such as China and India, particularly in a contghed by the escalation in R&D costs at home
and intense competition in domestic and global etsrkStembridge, 2007).

! This paper is based on the inputs provided byNI@NEUS research team in Sweden and China
2 Empirical evidence on the adverse effect of seattnomies on internationalization however, rentineonclusive
(Granstrand et.al. 1997).
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The relocation of R&D activities by the MNEs in bigalised world is seen as a strategy to exploit
regions’ differential advantage in production andR&D (Cantwell 1995). As a consequence the
process of GIN formation is often considered as wtually beneficial game wherein both
participating parties tend to benefit. Developiraumtries increasingly welcome, and in a sense
compete among each other to participate in, GINemgits potential for building and sustain their
innovation capabilities.

This paper analyses the relationship between tin@vation and business strategy of a northern ICT
multinational enterprise (MNE), and human capitathe host northern and southern countries. It
studies the implications of this relationship féwe tconstitution of global innovation networks

(GINs) and for their impacts on the host countriésey issue concerns the difference between
competence and capability. While competence (akinvention) indicates the potential, capability

(akin to innovation), indicates the actual scen&@ozzens and Kaplinski 2010). Unravelling the

innovation strategy of the firm against the backdod the availability of competences, the paper
intends to analyse how and to what extent the poesef the MNE may contribute to turn available

competence into innovation capability in the hasirdries.

The reminder of the paper is organized as follo§ection 2 provides an overview of the

competencies as manifested the supply of skilleshpovaer in a northern (Sweden) and two

southern (India and China) host countries wheréie ¢company operates. Section 3 presents
innovation strategy of the firm and locates the useXbetween globalisation of innovation,

competence and capability building in the host ¢oes. Section 4 draws the conclusions.

2. Competencies for innovation in the host countries

In the discussion that follows, we deal with thai&ability of skilled manpower as an indicator of
competence (while transforming it into actual caligtwill depend on a host of factors).

2.1 (Higher) education in Sweden

Sweden higher education system includes three tgbelligher Education Institutes (HEIS).
Universities (Table 1) and University Colleges #re most important. The University Colleges
provide degrees at graduate (University diplomas Bachelor degrees) and post-graduate level
(Master and Doctorate). Contrary to Universitiespsinof the Colleges specialize in just one
academic discipline (Chaminade 2011).

Table 1: Number of students enrolled in thelafyest Swedish Universities (2008).

University Number of Students FTE
Lund University 24600
Gothenburg University 24100
Stockholm University 22400
Uppsala University 19900
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Linkdping Univ. 16900
Umea 15600
Linnaeus Univ. 15000
Royal Institute of Technology 11700
(KTH)
Chalmers 8471

Source: Swedish Higher Education Authority (2009)

The R&D system is completed by a number of R&D itasts. While relatively small when
compared to those in other OECD countries (the hlflkpublic R&D is routed through the
University system), they play critical role in difent industries i

The tertiary education in Sweden at present coeldlibided into three phases: Bachelor, Master
and PhD. Available data indicate that the total hamof degrees awarded has increased steadily
until early 2000s. It has then levelled off and réesed after 2005 (particularly because of the
number of degrees to the first and second phasesniimber of doctorates has slightly increased -
see Fig 1).

Fig:1: Number of degrees awarded in tertiary education

Nurmberr
4,000

3.000

2,000

1.000

Licentiate degrees

o
1990 1993 1996 1999 2002 2005 2008

Source: SNAHE (2010) quoted in Chaminade 2011

The decline in the number of students enrolledemigry education in Sweden, if structural and
long-term, may have an impact on the availabilityesearchers and R&D personal in the Swedish
innovation system (Fig. 2) and therefore on th@uation capability of the country.

® Some of the most important ones are the Swedisleri3ef Research Agency (FOI) (aprox. 1250 employ¢es),
industrial research institutes (jointly owned b thovernment and industrial associations, employpgx. 2100
employees) and other government research instimtesagencies like the Swedish Institute for Infest Disease
Control or the National Institute for Working Lifemploying aprox. 430 researchers full time (VINN®\2006).
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Fig 2: Total Researchers and R&D personnel per thoussademployment 2004/2008).
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2.2. (Higher) education in China

Since the formation of People’s Republic of ChilRC) in 1949, the structure of China’s

education system underwent major changes with tijective of ensuring equal opportunities for

all. As a result, there has been significant inseean the enrolment in education. To be more
specific, in 1949 the net enrollment ratio of sdhaged children was only about 20% (and about
80% of the Chinese population remained illiterad@d by 2007 it increased 99.5%. Equally
remarkable has been China's achieverfiénthe sphere of higher education.

China's tertiary education is currently articulatéal three types of HEIs: universities

(multidisciplinary HEIls performing education progra and research in multiple domains of
knowledge), academies (focused on particular arsash as natural sciences, social sciences,
agriculture etc), and “institutes” (providing edtioa services in certain narrow areas, such as
Chinese traditional medicine, music etc). Some kayersities and institutes are directly under the
Ministry of Education or other state ministries,ilgtithe others are usually under local government.

As per the latest available data, China has 186I&,H# which 85 per cent (1591) are state-owned
and the remaining private (Indicators of Educaftioi@hina, 2007). Out of the total HEIs, 40% are
in natural sciences & technology, and only 20%ania sciences (art, political science and law,
finance & economics, language & literature), indliog the high priority being attached to science
& technology education. Most of students (25.29iam| equivalent to 93.6% of total students) are

*In May 1998, China’s former president, Jiang Zerput forward the famous “985 Program” at the 1Q@hiversary
celebration of Peking University, which means Chinifl develop a number of world-class universitiesorder to
achieve modernization. By now, there are 34 unitiessincluding Tsinghua University and Peking Usnisity on the
“985 Program” list.
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enrolled in government-owned institutes. The Giesslment Ratio (GER) in higher education is
at 23%, among the highest in the developing world

Research institutes are an important source ofedgkimanpower at post-graduate level. The
Graduate University of Chinese Academy of Scien@&JCAS) is known as the biggest post-

graduate education institutions in the world. Bywn&UCAS has more than 30 thousand enrolled
post-graduate students (accounting for for mora 8% of all the post-graduate students in China.
In particular, GUCAS PhD students account for ntheas 8% of all PhD students in China).

Secondary vocational educatiois an important source of skilled manpower forebtollar jobs.
During the rapid manufacturing-led economic growth1980s and 1990s, the enrolment rate for
secondary vocational education was higher tharsdaror general education and higher education.
More recently, however, enrolment for secondaryational education has been declining, mainly
because of growing demand for highly skilled mangoimducednter alia by the globalization of
R&D activities by MNEs and industrial and technatad upgrading within the country. Overall,
there has been a shift from secondary vocationaituctowards higher educatién.

Overall, the performance of China in the spherkigiier education is impressive.

2.3 (Higher) education in India

Indian experience is comparable to that of Chinaamy respects but not as impressive in terms of
the ultimate outcome. From the colonial rulers énidiherited a stagnant economy, poorly endowed
with human capital, and with illiteracy rate at 85&ven the high rate of illiteracy at the time of
independence and the imperative of skilled manpoweerachieve the desired economic
transformation (Government of India 1958), the pkns adopted a strategy where both primary
education and higher education were promoted witacaal vigour.

The Science Policy Resolution (Gol 1958), whichl ldie foundation of India’s national system of

innovation, noted that India’s enormous resouramanpower- would become an asset in the
modern world only when trained and educated. Th&d led to substantial investment in

education, to address both the issue of widesptéadacy (primary and secondary level) and the
growing demand for highly skilled manpower for awmg economy (higher education level).

These initiatives resulted in a remarkable incréasie Gross Enrolment Ratio (GERJt the elementary
level over time from about 32 per cent in 1950-®hearly 95 per cent in 2005-06. However as pelatest
statistics available (2005-06) the GER at secondadsenior secondary level is at a much lower
level of 52.2 per cent and 48.5 per cent respelgti(GOI Ministry of Human Resource
Development 2008).

The higher education system is basically a threreame with each level producing different levels
of output. The first tier includes the premier ingions in the country whose main objective is to

® This consists of Regular Specialized Secondaryo&8sh Adult Schools, Vocational High Schools andill&k
Workers Schools

® Apart from the Government institutions there igrawing number of private schools in China. In 20fire are
95200 private schools in China ranging from prestkducation to higher education as well as voaatischool.

" GER is the total enrolment of pupil in grade or cycle or level of education, regardless of age, expressed as
percentage of the corresponding eligible official age-group population in a given school year.
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produce world-class manpower and undertake resedtase institutions are established by the
Parliament/state legislatures as "Institutions afidhal Importance” and funded by the Ministry of
Human Resource Development under the Central Goearh Important institutions in this list are
the Indian Institutes of Technology. The seconellef institutions come under the university
education systems that consists of over 350 untiegsUniversities can either be established by an
Act of Parliament or by the state legislatresThe university system in India operates through
teaching and research departments within as welhmsigh affiliated colleges. These affiliated
colleges are of three type viz., government rurvegament aided and private self-financed. The
third level includes the so-called "deemed to b&vemities" (institutions that are conferred the
status of a university because of their long tradibf teaching, or specialisation and excellemce i
a particular area of knowledge). Universities, itnggs of National Importance and deemed to be
Universities are all degree-granting institutions.

The growth of higher education in India has beeengimenal. In 1950-51 India had only 27
universities, 370 colleges for general educatiod 3208 colleges for professional education (eg
engineering, medicine). By 2005-06, the numbecalfeges for general education increased to
over 11 thousand, professional colleges to 5284thadof universities/ deemed universities and
institutes of national importance to 350. It mayrnmed that the number of professional colleges
has recently been growing much faster than of ttieeroHEIs. Specifically, the number of
professional colleges increased by a just over fmoes over 1950-1990, and by almost six times
during the 15 years (1990-2005). On the contrdrg, number of colleges for general education
increased more than 13 fold over the 1950-90 aryg 226 times during the last 15 years. Thus it
appears that there has been a marked shift singg tdm general education to professional
courses like engineering (mostly at the instancehef private sector). This could be attributed
mainly to the growing demand for such manpower fitb industrial and service sectors (like IT
and software, both from the local and foreign fiyms

Overall, the level of enrolment in Universities i@ased from 0.15 million in 1947 to 11.7 million
in 2005 (of which 13 percent were in University @ements and the rest in affiliated colleges
MHRD 2007). While this performance appears impuessn absolute terms, is far from what
achieved by China (at least in quantitative tern®gction 2.4 before provide a comparative
perspective on the two countries.

2.4 Competencies for innovation in China and India a comparative perspective

Table 2 and Table 3 show the Barro-Lee indexesducaional attainment for, respectively, India
and China over 2005-2010.

In India (Table 2) the proportion of population maut no schooling above the age of 25 marginally
declined from 46.8% in 2005 to 42.2% in 2010. Oher same period the percentage of population
over 25 that completed tertiary education increamacdyinally from 3.4% in 2005 to 3.8% in 2010.

® Those established by the Act of Parliament are called the Central universities and the ones set up by the state
legislatures are called state universities. Some higher education institutions are granted the ‘deemed to be
university’ status by the central government through gazette notifications.
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Similarly, the increase in the average years ofoslthg was also minimal (from 3.9 to 4.4).
Overall, at least according to the Barro-Lee measundia is still far from being a country with a
large proportion of highly skilled manpower.

Table 2: India: Barro Lee Index on educational attainmentiétal population 2005 — 2010

(o))
=
Highest level attained C_OD
=4 (= 5=
= ; . o 0 =3
o © Primary Secondary Tertiary g v 85
Z 9 0 s 30O
5 zo| 8%
“ | Tot Comp Total Comp Total Comp < % o
(]
>
Year | Age Group (% of population aged 15 and over)
2005 15 19 2.6 32.5 32.5 63.9 0.4 1.0 0.1 6.902 0720
2005 20 24 23.5 20.9 20.9 47.6 1.2 8.G 3/0 6.083 118D
2005 25 29 28.6 20.6 20.6 441 1.1 6.7 39 5.611 7887
2005 30 34 40.6 16.4 16.4 37.3 0.9 5.7 34 4.635 9982
2005 35 39 42.2 18.3 18.3 33.9 0.8 5.4 3)7 4.4%53 5724
2005 40 44 47.9 19.6 194 26.3 0.7 6.4 4]1 3.982 6465
2005 25 + 46.8 18.8 15.4 29.1 0.8 5.3 34 3.975 3688
2005 15 + 37.2 21.1 18.4 36.7 0.9 5.1 27 4.683 62@9
2010 15 19 5.2 22.8 22.8 70.3 0.5 1.6 0.2 7.021 3835
2010 20 24 9.0 28.6 28.6 52.8 1.3 9.5 3p 7.114 2189
2010 25 29 23.5 20.9 20.9 47.6 1.2 8.G 4)7 6.116 0009
2010 30 34 28.6 20.6 20.6 44 1.1 6.7 39 5.613 3386
2010 35 39 40.6 16.4 16.4 37.3 0.9 5.7 3.8 4.643 4381
2010 40 44 42.2 18.3 18.3 33.9 0.8 5.4 3)7 4.453 0133
2010 25 + 42.2 19.1 16.6 32.8 0.9 5.9 38 4.400 4604
2010 15 + 32.7 20.9 18.9 40.7 0.9 5.8 3.1 5.119 0839
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In China, the picture emerging is much more impvess In 2010, the percentage of population
without schooling in China (Table 3) is much lowkean in India (Table 2) across all age groups;
the number of years schooling is higher (partidyléor young cohorts); and the proportion of
people in the age group 15-25 that completed tgraducation is 11.8% (Table 3) and only 3.7%
in India (Table 2).

Overall, there seem to be a significant differebedween India and China in terms of higher
education outcomes. In this context, India seemshow a significant relative skill deficit
(especially when considered in the context of the digit growth rate that it is aspiring for). This
implies that the commonly made statement that dnaind China are countries with abundant
supply of skilled manpower" has to be viewed witlffisient caution. According to current
literature, the observed high “relative skill segftin India is bound to have its impact on thetis
(both MNEs and Local) operating in India. The eataly intends to shed some light on this issue.

Table 3: China: Barro Lee index on educational attainmentdtal population 2005 — 2010

[@))
=
Highest level attained ©
o
(@)] o £
= . . o O
o© Primary Secondary Tertiary g 9
Z g (S
@ | Tot | comp| Tot| comp| Totf comp < £
$ | Population
Year Age Group (% of population aged 15 and over) (1000s)
11.
2005 15 19 0.0 1 8.6 79.9 73.7 9.0 1.3 9.877 117234
2005 20 24 0.1 9.3 5.9 75.6 75.5 15.2 5.6 10.311 0119
17.
2005 25 29 1.7 2 10.9 72.5 72.5 8.6 5.0 9.484 97360
24,
2005 30 34 2.3 0 15.1 67.0 67.0 6.7 4.0 8.754 119970
29.
2005 35 39 2.8 1 18.2 62.5 62.5 5.5 3.7 8.410 1253738
25.
2005 40 44 3.3 2 15.7 66.1 52.2 5.4 3.6 8.279 103573
2010 15 19 0.1 0.0 0.0 85.8 79.1 14.1 2.( 11.111 1998
2010 20 24 0.1 6.6 4.2 67.2 67.2 26.0 9.6 10.780 6599
2010 25 29 0.1 9.3 5.9 75.6 75.5 15.2 8.9 10.374 3299
17.
2010 30 34 1.7 2 10.9 72.5 72.5 8.6 5.1 9.487 96523
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24,

2010 35 39 2.3 0 15.1 67.0 67.0 6.7 4.5 8.764 118961
29.

2010 40 44 2.8 1 18.2 62.5 62.5 55 3.7 8.41¢ 124163

3. The case study

This section draws from the interviews conductethwhe MNE's senior officials in host northern
(Sweden) and southern countries (India and Chw&.shall begin by introducing the firm and
proceed to explore its innovation strategies, thplications for the constitution of a GIN and its
bearing on the innovation competence and capahilitiye host countries.

3.1 A brief profile

ICT1 was founded in 1984 by a small group of corapustcientists from Stanford University. It
produced the first router in 1986, making differéyges of network that connect with each other
reliably and thus contributing significantly to comanications revolution. Over the years, ICT1
emerged as the worldwide leader in Internet Prdtbased (IP) networking solutions which has
become an essential part of business, educatiorergment and home communications. The
product and process innovations by ICT1 enableuttomers to harness ICT for increasing their
productivity and efficiency. At present ICT1 is peat in 165 countries with 550 offices and around
30 manufacturing sites across 165 countries.

Table 4 shows how ICT1 has been recording an impregirowth in sales (except in 2009, due to
global economic crisis), consistently increasing ttumber of employees (to 72,600 in 2010).
Also, ICT1 has the biggest Internet e-commerceisitthe world. Over 90 percent transactions of
its global business are completed on the Interheta global leader in fixed-line communication
equipment, since its listing in 1990, the annuakreie of ICT1 has risen from $ 69 million to $ 40
billion in the fiscal year of 2010. In 2009, it k&d 57 in Fortune 500, and was chosen as the most
respectable company in the world for the eighthetim Fortune. ICT1 has also got the honour of
being the 17th in “2008 Global Top Brands”.

Table 4: Sales and employment growth in ICT1 since 2005

Year Sales (US'$ | Sales growth | Employment
Billion) (%) added

2004 22.0

2005 24.8

2006 28.5 15 11500

2007 34.9 23 11600

2008 39.5 13 4500
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2009 36.1 -9.0 6600
2010 40 11
Total employment in 2010 72,600

Source: Annual reports of ICT1

3.2 Innovation and capability building strategy within the firm

3.2.1 High R&D intensity

As a company operating in a high-tech industry wahatively short product cycle and fierce
competition, ICT1 has been providing top priority innovation. Since the company's inception,
ICT1 engineers have been leaders in the developofeinternet Protocol (IP)-based networking
technologies. This tradition of innovation contisweith industry-leading products in the core areas
of routing and switching, as well as advanced tetdgies in areas such as Home Networking, IP
Telephony, Optical, Network Security, Storage Nekimy and Wireless LAN. Indeed, R&D
expenditure as a proportion of sales has been ana@tt consistently at two digit level, even in the
year of economic crisis (see Table 5).

Table 5: R&D intensity in ICT1

Year R&D Expenditure R&D intensity
$ billion (%)

2005 3.3 13.31
2006 4 14.04
2007 4.5 12.89
2008 5.2 13.16
2009 5.2 14.40
2010

3.2.2 Innovation is not R&D alone

Innovation goes however much beyond investment&D Rnly. Innovation is not conceived as
technological innovation alone but also as businessvation Quoting from the interview in
Sweden “The innovation is therefore driven by thansitions that are impacting our customers.
Technology is just an enabler”. This is also evideom statements in various annual reports and
the initiatives undertaken.

“In our opinion, the key to long-term success ire thigh-technology industry is
ongoing strategic investment and innovation, andintend to continue to take good
business risks. Our innovation strategy requiresnmue combination of internal
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development, partnerships, and acquisitions. Inamimion, for companies to lead in
the technology industry they must be able to deohadle” (annual Report 2005)

3.3 Leader in network systems with a networked apprach to innovation

ICT1 conceives innovation essentially as an intaracprocess. It is a typical case of open
innovation within a global network. As clearly &dtin the chairman address to the share holders
(Annual Report 2010) “We have learnt much about gbhever of collaboration within our own
company, and we are working to share this knowledtje our customers every day”.

3.3.1 Srong internal network

The importance of internal network to this strategipest summed up from the following statement
from interview: “Everyone of our 65.000 employeemdnteract with R&D....also the guys at
technical operations support sales. Sales foreesnaportant because they come back with the
request of our customers. The most stupid thing ireate an R&D with its own world when you
have 65000 employees that know what is happenmngutt innovation process we included also the
users directly influencing R&D. So forget about fR&D as a separate thing”. Further, “...each of
the employees at ICT1 can contribute directly toinnovation on our website and gain a prize, or
becoming manager directors etc. The success oistliigt it was not a single guy coming with the
idea but people working together. To collaboraytbhan also use tele-presence then we have a
filtered process with boards”.

R&D labs are themselves a global network. While,tain R&D labs are located in Silicon Valley
and in Bangalore, smaller labs have been estallishether locations as well (including China and
Europe). Overall, there are around 30 R&D estabiestts across the world.

Concerning southern countries, interviews reveadimain motivations for R&D off-shoring.

The first is to access to large and growing markaving direct knowledge of customer needs and
showing high degree of commitment. “For a markke lthe size of China, you need to build
products and have a manufacturing process aligméiget launching of these products into market,
which allows you to be cost-competitive. You haveshow all the time that you have a long-term
commitment, and if you don't have a manufacturing &D presence and you're not actually
coordinating those investments with what you'renddrom the standpoint of sales and marketing,
you will lose relevance”. A specific issue is emluce R&D cost to compete against local low-cost
competitors. This is important in China where IQ¥ds at least 10 competitors and companies such
as Huawei, ZTE, Juniper are challenging ICT1'stposiin some markets. By establishing a R&D
center in China, ICT1 can reduce R&D cost by adngstwcal qualified R&D personnel; on the
hand, it can develop new products according tdabal market demands.

The second is to enable the firm to respond in-tisa to transformations affecting nowadays
societies. Southern countries is where changerrermly happening. Education and health systems
are changing, urbanisation is taking place (arou@d millions people will be organized in the
coming 10 years in 20 important cities, in partcuh China and India), new technologies are taken
up (China is the fastest growing country with tkle@ion of network technologies for voice calls).
This generates new demands and needs to whichothpany need to adapt. Research in these
markets is necessary to enable real-time respanfigese changes, which can then be applied to
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northern markets as well. For instance, to resgonthe urbanisation challenge, ICT1 opened a
community innovation platform foundation in New Beland participated to build an almost
complete new city in South Korea.

So if you are asking where the developing partdgiace or from where the smart ideas
come from, for this specific transition relatedstoart cities, this is happening there and not
here. This will drive the technologies, boxes agdigments that we have to deliver.

Similarly, the R&D centre in Shanghai will be gedite networking technologies for voice calls.
The third motivation is to access the large podboél skilled people and talent.

If you want the top talent in your company you néegrovide them with flexible working
spaces. Without the right talents you cannot bevative. The reason why ICT1 opened a
second HQ in Bangalore in India was not just toehsales office for 1 billion people leaving
there, but to get access to the talent that yod.nee

In China, there is a large ICT1 R&D centre in SHemgwhere 66 higher educational institutions
and 122 vocational schools are located (around 90P6,and 56,000 graduates per year,
respectively). Conversely, the establishment of R&entres in Europe seems to take place
primarily through the acquisition of local firms WwiR&D centres that are then maintained. The
acquisition of specialised knowledge held localtgms therefore the primary motivation (see also
Section 3.3.2) driving offshoring. Presence in tmarket and fiscal reasons has also been
mentioned.

3.3.2 Srong external networks

Consistently with its views on innovation, externatworks are of essential to ICT1's strategy. A
strategy opartnerships, strategic alliances and acquisiti®bging actively pursued to this end.

3.3.3 Developing Partner ships

Partnership with public authorities are developedoarticular in emerging markets like China,
India, Mexico where the main societal transitiome going on, for example, for education or
healthy issues.

For fiscal 2006, we reorganized our sales theatedsadded the Emerging Markets theater
in order to take advantage of the growth potentilthese countries. We met with
government leaders around the world in countrieh sas India, China, Germany, Saudi
Arabia, and Russia. Our conversations centerechdrbow ICT1 could help their countries
develop a stronger economy through Internet acimesslucation, healthcare, and business
opportunities. As these countries begin to deptagrhet solutions, they look to ICT1 as a
partner and resource vital to their success. Aessalt, product revenue in ICT1’s Emerging
Markets theater grew 38 percent on a year-over-gasis—the highest growth percentage
of all five theaters. Growth in Emerging Marketsthe truest example of the power of the
network now (Annual Report 2006).

A specific example is the initiative on smart @tiésee Box 1), where ICT1 is providing the
communication infrastructure for those cities. ®meart cities are developed also in cooperation
with other companies for example, a huge developempany.
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Box 1:
Karnataka Government signs MoU with ICT1 to evolvean intelligent, sustainable city

On February 12, 2009 ICT1 announced a pilot progaassist the government of Karnataka in devetpp
a road map for an intelligent and sustainable Blemgaity.

n

As part of the Memorandum of Understanding (MoW@T1 will work with the Karnataka government [to
share relevant experiences and best practices ifsomork in other parts of the world, for develogia
world-class urban infrastructure for the citizef&arnataka.

This project is part of ICT1's global ‘Intelligeriirbanisation’ initiative announced today from IC3$1
Globalisation Centre East, designed to help cdiesind the world use the network as the fourthtytior
integrated city management, a better quality of fiér citizens, and economic development. Bringing
together a broad portfolio of products, servicesiners and solutions across ICT1, the initiatevanitially
focused on intelligent, sustainable solutions fobl safety and security, transportation, buildingnergy,
health care and education.

This partnership builds on ICT1’s technology exisertaround the world in cities like San Francisco,
Amsterdam and Seoul to help promote sustainalildligent urban development practices.

As part of the pilot program, ICT1 will work withdfnataka State Road Transport Corp. and the Kdanata
police to improve public safety and security arooné of the major bus terminals in Bengaluru. Tiget
will help enable public safety and security atteigéec points within the terminal, offering remot@mitoring
capabilities with real time information.

As part of this strategy, ICT1 is active in devetmppartnerships around key societal challenges
both in India and China. In India, ICT1’s Globatisa Centre in Bengaluru, established as part of a
total investment in India of US$1.16 billion, isshowcase of the technology components of the
company’s Intelligent Cities vision. The initiatvat the campus include solar lighting and daylight
harvesting, rainwater and treated sewage waterekang for irrigation and fertilization, network-
controlled lighting and HVAC systems, and a ubiqug security system. Through the various
programmes and initiatives that it has undertakeheaGlobalisation Centre in Bengaluru, ICT1 is
demonstrating its commitment to pollution reducti@mvironmental protection and continuous
improvement in India. According to the website:

ICT1 chose India as the location from which to expés globalization vision because India
has a highly skilled workforce, supportive govermmennovative customers and world-
class partners that already have global capabilitie

In China, ICT1’s board chairman and chief execub¥eer announced on 1 November 2007 that
innovation and sustainable development would becthraestrategic focus of Cisco’s development
in China, and committed to make an investment obillon US dollars in China in the next five
years, including a significant increase in locabqurement, education, financing lease, R&D, as
well as sales and service. On 16 April 2008, theOCOmade his second visit to China, and
announced the companyeveloping strategy and blueprint in the next estalys an important step of
“innovation and sustainable development”, ICT1 willtengthen its cooperation with Chinese government
and industries, and try to match with all-level lgaaf economics, society and environment in China".

Page 235 of 240



GINg, D6.1: Research papers on “Fragmentation of GINs andapability building in the automotive, ICT

s\,, ’)T}D and agro-processing industries” -
%’ “GINed for innovation, technological up-gradation and capability building.
‘ The case of a truly global, innovative and networke firm”

3.3.4 Path dependency and acquisitions

Stressing the path dependency involved in the gsooé innovation, List (1841) remarked: “The
present state of the nation is the result of acdaton of all discoveries inventions, improvements
perfections and exertions of all generations wiiate lived before us; they form the mental capital
of the present human race, and every separatexnnatpyoductive only in the proportion in which it
has known how to appropriate these attainmentsrofidr generations and to increase them by its
own acquirements”.

It appears that the ICT1 considers innovation nolly cas interactive process but also path
dependent. This is reflected in the firm's stratefgacquiring leading firms in specific areas, ahi

in turn provide ICT1 with access to both the acclataad knowledge and human capital of these
firms and to their markets.

At the beginning, acquisitions were mainly targgtidS-based companies. Later the company
started to acquire worldwide. To quote from theimiew in Sweden:

The fact is that we acquired more than 140 comgaamel all have their small R&D labs etc.
So it is a constant process of integrating thosaepamies and taking from them the right
potential. For example in Belgium we acquired a pany for video set up box , and we
have an R&D centre in this company. So we are sprealdwide but the two main ones are
in the two HQs. We are also present for exampfehima in Shanghai and in Beijing.

Table 6 shows that ICT1 continues its strategycgugitions. Indeed, 14 companies were acquired
since 2008 (see table 6). It is evident that tlgpimed firms were leaders in the respective areas.

Table 6: Important acquisitions by ICT1 since 2008

Year Name of the Company Area of Expertise
Cognio, Inc. leader in wireless spectrum analysi a
management for wireless networks
Latigent, LLC, Leading provider of web-based baesm
intelligence and analytics reporting solutions
focused on contact centers;
Nuova Systems, Inc., Developer of next-genergtimalucts for
2008 the data center market;
Securent, Inc., Leading provider of policy managetn
software for enterprises;
Navini Networks, Inc., A leader in the mobile WiM&broadband
wireless industry
DiviTech, A/S, A leader in the digital-service nagement
market
Post Path, Inc leader in email and calendaringvso#
Jabber, Inc. Principal provider of presence and
messaging software
Pure Digital Technologies, Inc., Creator of thipp Mideo family of cameras
2009 and a pioneer in developing consumer-
friendly video solutions
Tidal Software, Inc. Developer of intelligent amaliion
management and automation solutions
Starent Networks Corp. Provider of IP-based mabii@structure
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Starent Networks Corp. for carriers
Tandberg ASA, Leader in video communications
2010 ScanSafe, Inc., Provider of hosted web security
CoreOptics Inc. Designer of digital signal procegs
solutions.

Source: Compiled from the annual report of relevant years

3.3.5 Building strategic alliances

ICT1 has been very actively developing stratedi@rates with other firms including competitors
and other stakeholders. It is worth noting that the United States ICT1 has
partnerships/collaboration with Microsoft - onetlé strong competitors in some areas. Microsoft
is also a valuable customer of ICT1 for networkipments. This strategy is pursued in both India
and China.

In India, ICT1 has forged firm collaboration withet largest IT Company in India which is a
competitor of ICT1 in certain areas (see box 2).

Box2:
Strategic alliance between ICT1 and Tata ConsultancServices, India

On 10 February 2009CT1 and Tata Consultancy Services (TCS) announbedl strategic alliance to
develop and deliver information technology (IT)wee solutions to help customers build or evolvethe
generation data centres by taking advantage ohéteork as a platform. Under the agreement, TC§ |wil
build a new technology practice focused on ICThdustry-leading dataentre networking and security
solutions. The companies also announced the foomati a ICT1® Technology Lab at the TCS campus in
Chennai, India.

ICT1 and TCS are developing go-to-market solutirag meet the infrastructure and network requirdmen
of global corporations. Both companies will invesskills development and training labs to provateend-
to-end solution to meet customer requirements.

This strategic alliance illustrates ICT1 commitmémbuilding relationships with new partners in egneg
parts of the world that will take advantage of néxualised approaches such as ‘software as acgervi

The TCS and ICT1 strategic alliance will initiaflgcus on India as well as mutual enterprise custsrite
the United States and the United Kingdom in the w&yicals of banking and finance services, telecana
government as well as small and medium-sized bssine

The ICT1 Technology Lab in Chennai will allow TC& develop network-based data centre solutions,| test
frameworks, develop skills and certify employeesGit1l data centre technologies. The lab will aldova
ICT1 and TCS to illustrate proof-of-concepts and dild networking methodologies for client-specific
business processes.

In China, ICT1 has close cooperation with local pamies, most of whom are part of ICT1’s supply ohai
especially companies located in Guangdong Provil€€l hopes to make these SMEs part of ICT1 and
help them upgrade. ICT1 has already made an inesstrof 700 million US dollars in many local
companies, and has plans to make an additionaktiment of over $350 million during the coming five
years.
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3.3.6 Linkages with Knowledge gener ating organizations: Competence building in the South

Being a truly innovative, global and networked firthe strategy of building and sustaining techniaialg
competence by ICT1 involves networking not onlyhivitthe firm and other firms, suppliers and custsme
but also the other knowledge generating organizatiike universities around the world. ICT1 colledttes
with universities worldwide both for educationalrpose (e.g. special graduated programmes) and@&lso
innovation purpose. The main collaborations ar&d$hand in India. ICT1 has dedicated resources, éisdg
and people to use for developing universities baltation.

Special mention may be made of the Global Talerteferation Programme (GTAP), which ICT1
established in Amman, Jordan, and Johannesburgh @drca, as well as in Bangalore and New
Delhi in India (see box 3). Partnering with pubbad private institutions (such as schools,
universities, businesses, no-profit and governroegenizations) the initiative aims at enabling new
recruits (whose skills are generic) to develop highly specialised skills needed by ICT1 (eg,
networking).

As part of this strategy, a number of initiatives being taken both in India and China.

In India, fully-fledged and formal linkages withstitutions are yet to take place. There are maatainces
of interaction with academic institutions like timelian Institute of Science Bangalore and theee gsowing
attention to it, but linkages remain mostly infofnmma nature, for instance, through highly knowledgke
persons who have joined from the academia or thicipation of ICT1's personnel in research sensipar
workshops, conferences. Interactions also takasegh the form of internships for students (apjnately
150 to 200 or even more in some years). Duringritexview the ICT1 representative in India saidtth|
visit many campuses a year and | feel there ist @fldalent and quality in our colleges but if yagk
whether the quality has deteriorated from past b@jt is so. For instance the IITs which usedrmpce
global business leaders about 10 years back amoiral that any more”.

Box 3
ICT1 initiative to help meet demand for networking professionals

On 20 May 2009 ICT1 announced that the first colodrstudents has graduated from the Global Talent
Acceleration Programme (GTAP) Academy in New Delfie programme, launched last year in India,
aimed at developing home-grown technical skills poplularize career certification thereby bridgihg yap
between demand and supply for industry-ready psajeals in the networking industry.

The GTAP Academy in New Delhi is operated jointly ICT1 and business partners Aricent and HCL.
There are nine associate Customer Support Engi@&#) delegates graduating in the first Delhi cahor

GTAP has particular relevance in India, where deinfam networking skills could require an additional
118,000 professionals by 2009, according to a Zm®B IDC report on global skills. Designed to |be
sustainable, delegates receive a salary and gaghrmaining programmes in relatively small grouphis
enables GTAP to put a strong emphasis on techaiwdlprofessional training, mentorship and on-thetjo
training.

The GTAP programme leader at ICT1, said, "In additto in-depth product and technical knowledge,
engineers also require sophisticated management cangmunications skills. ICT1's Global Talent
Acceleration Programme has been specifically desiga cater to this need and support the futureviyrof
ICT1 service delivery in developing markets ".

Initiated in 2007, GTAP works towards acceleratmgsiness development and growth opportunities| for
ICT1 and its partners in emerging economies whemrkrtical resources are known to be scarce. GTAfstra
associate and experienced professionals as netwodulting engineers, project managers, custonpgrcsti
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engineers, system engineers, and account managersubsequently can be absorbed into the professio
workforce at ICT1, its partners, and the wider istry

In China, though ICT1 has its own R&D center in &jtzai, it pays more attention to cooperation
with local universities. It established the “Gre®aience and Technology Joint Laboratory” with
Tsinghua University in April 2009, which focuses developing wireless sensor networks and
intelligent technology solutions to urbanization.December 2009, it set up the “Next Generation
Broadcast (NGB) Joint Laboratory” with the Statenfidistration of Radio Film and Television. In
February 2010, it set up the “Chongging UniversifyPosts and Telecommunications — ICT1
Green Science and Technology Joint Research Lagtatith Chongqging University of Posts and
Telecommunications. Besides, ICT1 is participaimgmportant programs in China, such as next
generation Internet, mobile TV programs, collabogatwith the Research Institute of State
Administration of Radio Film and Television. ICT1sa pays a lot of attention to educate and
cultivate Chinese talents in networks. By the y2a@tl, ICT1 will build more than 300 ICT1
network technology colleges in many higher vocatlooolleges, aiming at increasing by 100
thousand students the total number of studentsemain ICT1's network technology colleges.
Finally, ICT1 spent 20 million US dollars on esiabing Guanghua-ICT1 Leadership Institute
jointly with Peking University. This is the firsinte that ICT1 built an international academic
exchange platform with domestic education institusi oriented towards senior management
personnel to cultivate international managemeental

3.3.7 The coordination of the network

The efficient coordination of the network is crdcia the company. A key factor is the move
towards cross-functional integration. The compamfted from a command and control strategy to
a strategy where each single employee of the goampparticipate in the innovation process (see
the webpage in relation to the prize for new ide@bg innovation is then filtered through boards
and councils composed by executives located irmdifft sites. This strategy aims at mobilising all
knowledge in the system, while acknowledging tle HQ in Silicon Valley cannot have good
knowledge of what's happening everywhere. The kegsvare "anywhere, anytime, mobility" (see
interview in Sweden)

Communication among the group (in different locasipis done mainly at virtual level (tele-
conferences with advanced techniques — e.g. TP gaama holograms - allow the transfer of
knowledge and meeting among people located geoigallyhin different sites). Employees use
shared ICT platforms for common work sections aothmunications (use of internal you tube,
blogs etc).

Face-to-face contacts are not crucial to this. Wihensecond HQ in Bangalore was settled down
executives from US where sent to the new locatitmwever, this was not because of the need to
transfer knowledge (this happens through the nédéwgranyway) but to show the commitment of
ICT1 had with the new site (which require face-dod contacts).
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4. Conclusions

Literature argues that GINs have developed priméaeicause of the large availability of knowledge
workers in the South, particularly as skill-starveatthern MNEs are looking for new capabilities
for promoting innovation. Against this backgrouttds study deals specifically with two questions.
First, is the simple availability of competenceswuthern countries actually driving the formation
and substance of GINs?. Second, to what extenintiwsation strategy of the firm is helpful in
further strengthening the competence base in isethmuntries? To these questions, we have
undertaken the case-study of a leading northern Ma\iEng operations and undertaking R&D and
other innovative activities in other northern coteg and in southern countries.

Concerning the first question, the central messagie case-study is that the formation of the
global innovation network is intrinsic to the inradon strategy of the firm. Enabling the firm to
respond in real time to the societal transformati@the primary objective of such innovation
strategy. To this end, innovation is increasinggrsas an interactive process wherein collaboration
with users, suppliers, competitors and other kndg#egenerating entities like universities is as
important, if not more, than in-house R&D activsti€quoting from the Sweden interview:
"changing from 'knowledge is our power' to 'colledimn is our growth' "). Internal development,
acquisitions (particularly of niche producers ogsific technologies), partnerships (with national
and local authorities), and strategic alliancesl@iding with competing firms) are the four pillays
this strategy. Overall, these processes are driangin-depth transformation of the very
organisational structure of the firm: from a comuhamd-control to cross-functional integration
(where each employee contribute to the innovatiocgss). In this context, the availability of
skilled manpower in the host country is only a mseey but not a sufficient condition in the
formation of GINs. Indeed, the skill gap betweedidgnand China (as highlighted in Section 3) did
not seem to make an important difference in thatlon decision of ICT1. Other factors appear to
play an important role as well. While closenesdatge markets and cost factors (particularly in
R&D) remain, the case-study stresses the importafaeveloping countries as sources of new
ideas. Societal transformations (eg, urbanisatwa)happening very rapidly in southern countries.
Their markets markets have various kinds of custsm@hose demands are very dynamic and
changing. These customers can be regarded asakdhes globally, and the feedback from those
market can be then applied into the whole world.

Concerning the second question, the case-studyidiig a number of initiatives that the company
is taking to help competence building in host (apeécifically southern) countries. This includes
interaction with universities and its other skiérgerating activities. However, such initiatives
appears to have the primary objective of developivegvery specific niche skills needed by ICT1.
Such relatively narrow focus may have the potewl@ager of locking up further development. This
calls for policy and institutions in India and Caito take an active role and harness the presdnce o
MNEs for strengthening their competence base aridnmaheir innovation system more vibrant.
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