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Abstract: This paper examines two aspects of the internationalisation of 
innovation in Finnish multinational companies, the growing innovativeness of 
foreign subsidiaries (‘creative subsidiaries’) and the phenomenon of ‘cross-
fertilisation’, between R&D labs in Finland and those in foreign subsidiaries, in 
the innovative process of Finnish MNEs. We review existing literature 
pertaining to innovation in multinational enterprises and the growing capability 
of foreign subsidiaries to undertake innovation. Consistent with the general 
thrust of the literature we develop and examine two hypotheses relating to 
subsidiary innovation and cross-fertilisation between subsidiaries and the 
parent for 30 Finnish MNEs between the years 1975–1995, employing  
patent data from the US patent office. Our findings provide support for the 
hypotheses. We conclude by pointing out the limitations of the current study 
and deriving implications from our findings for future research.  
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1 Introduction and context of the study 

Knowledge and innovation have been central to the understanding of the Multinational 
Corporation (MNE) since the pioneering work of Hymer (1960). The initial focus was on 
static failures in the market for knowledge as an explanation for existence of the MNE 
and its superiority relative to markets in transferring knowledge. Early theories of the 
MNE treated knowledge creation as a centralised activity wholly located in the parent 
country and controlled by headquarters (Cantwell, 1995a; Caves, 1996; Patel and Pavitt, 
1991). More recent research in international business has focused less on market failure 
and more on knowledge as a strategic resource (Bartlett and Ghoshal, 1990; Kogut and 
Zander, 1993; Zanfei, 2000; Almeida et al., 2002), with emphasis on the dynamics of 
managing knowledge creation and knowledge flows, to enhance MNE innovation and 
hence competitive advantage.  

Partly as a consequence of this shift, the home-centred innovation perspective is seen 
by a number of scholars as gradually being replaced by a decentralised Research and 
Development (R&D) model in which knowledge is created by an increasing number of 
subsidiaries. Research activity has thus been directed towards a better understanding  
of the extent, pattern, causes/motivation and the consequences of such decentralisation 
(Bas and Sierra, 2002; Cantwell, 1995a; Cantwell, 1995b; Cantwell, 1989; Yamin and 
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Otto, 2004). However, as other authors have pointed out (Bell and Marin, 2004; 
Lautanen, 2000), the bulk of these studies suggest that the most significant source of 
knowledge for MNEs, even those with ‘creative subsidiaries’, remains the MNE’s 
headquarter-established technology, rather than its subsidiaries. Therefore, the notion of 
creative subsidiaries is not yet conclusively established, thus meriting further research. 
Moreover, although studies such as those noted above highlight the growing importance 
of the local (host) environment as a source of knowledge for the MNE, they say  
little about how this contributes to innovation or how this knowledge is transferred 
internally within the firm (Mu et al., 2007). In this study, we attempt to highlight the  
evolving nature of subsidiaries as knowledge-generating and knowledge-sharing agents. 
In other words, using secondary chronological data, we seek to demonstrate the growing 
importance of creative subsidiaries in knowledge creation and transfer within MNEs. 

The purpose of this paper, then, is to make a contribution to this literature by focusing 
on the internationalisation of innovative activities in MNEs. Finnish MNEs were chosen 
as the context for the study since they offer an interesting theoretical perspective due to 
their home country’s relatively small size. Given Finland’s size, a significant portion of 
R&D is actually performed by foreign firms (van Beers et al., 2008). Further, whereas 
MNEs from larger countries typically conduct R&D in their home market, those in 
smaller countries like Finland often need to carry out these activities abroad (Lewin  
et al., 2009), as evident in the intense internationalisation of Nordic firms. Specifically, 
we consider two aspects of the internationalisation of innovation by Finnish multinational 
companies. The first aspect of internationalisation we consider refers to the extent that 
innovation is carried out by foreign subsidiaries of Finnish MNEs. In other words, we 
examine the growing innovativeness of foreign subsidiaries of Finnish MNEs (‘creative 
subsidiaries’).1 The second aspect of internationalisation of innovation considers the 
growing phenomenon of cross-fertilisation. In general terms this is taken to mean the 
extent to which innovation development takes place in a context of exchange of 
knowledge and discoveries between different units of the same MNE located in different 
countries. In our particular context, we are focusing on cross-fertilisation between 
different R&D labs of the same MNE located in different countries. That is, our study 
examines the extent to which R&D labs based in different countries exchange and 
develop knowledge together. We are cognizant that a definitive investigation of these two 
issues, particularly of the phenomenon of cross-fertilisation, requires detailed data on the 
intensity and frequency of inter-unit exchanges and collaboration. Patent citation data, 
which we employ, do not capture the organisational process underlying ‘cross-
fertilisation’. Nevertheless, these patent citations reflect sharing of scientific knowledge 
that is at least underlying the cross-fertilisation process. The issues explored in our paper 
raise important strategic questions in terms of the role which MNE centres are attributing 
to the subsidiaries, whether these are considered serious contributors to innovation, or 
merely seen as appendices to headquarter-induced orchestration of innovation.  

The Finnish MNE context was deliberately chosen for two reasons: Firstly, the 
Finnish economy has performed tremendously well in recent international comparisons 
of technological advancement and economic competitiveness (Rutten and Boekema, 
2005).2 Finnish firms have contributed towards a rapid economic transformation from a 
‘forest sector society’ (Lilja et al., 1992) towards a ‘knowledge-based society’ (Lemola, 
2002). The country has moved from ‘green gold to silicon’ (Oinas, 2005, p.1230) and 
boasts world class technological capabilities (UNDP, 2001). The success has been seen 
as a function of wise technology policy, the purposeful creation of a Finnish innovation 
system (Oinas, 2005), the emergence of Finnish clusters (Brännback and Renko, 2002) 
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and Finnish firms’ response to pressures from the global techno-economic environment 
by internationalising their operations and demonstrating strong commitment to 
innovation (Rouvinen, 2002; Palmberg, 2004).  

Secondly, the investigation of innovative activities in Finnish MNEs allowed us  
to capture a fairly comprehensive sample of multinationals in one country in relation to 
their knowledge creation activities in and between foreign and home units of MNEs. 
Specifically, we utilised data on the thirty largest MNEs in Finland (as at the turn of  
the century) that accounted for over 90% outgoing FDI flows from Finland (Uranus.fi, 
2008). 

Empirically, we cover the manifestations of Finnish corporate innovation activity 
abroad utilising long time series of patent data. Other research has focused on the 
growing competence of subsidiaries of large multinationals in Finland, particularly in 
comparison with similar developments in other small countries (Benito et al., 2002; 
Benito et al., 2003). However the specifically innovative roles of subsidiaries are not 
examined in these studies and thus this offers a particular contribution of this paper. The 
remainder of the paper is structured as follows. Section 2 reviews the existing theoretical 
and empirical literature relevant to the topic and formulates hypotheses on that basis. 
Section 3 explains the methodology, focusing on the utilisation of patent data. Section 4 
discusses the findings in relation to the test hypotheses and Section 5 concludes the 
paper, setting out some of the limitation of the present study and its implications for 
future research relating to the internationalisation of innovative activities in Finnish 
MNEs. 

2 Literature review and hypotheses 

There is now a considerable weight of evidence to support the increasingly significant 
innovative role of MNEs and increased decentralisation of innovative activity with 
subsidiaries having a prominent role in innovation activities, beyond the adoption and 
adaptation of new technologies (Cantwell, 1995a). This increase in decentralised 
innovation indicates the growing importance of MNEs in the exploitation of market and 
technological heterogeneity worldwide for knowledge creation, moving away from the 
traditional home-centred approach to innovation. Thus the emerging view is that MNEs 
are effective institutions not only for knowledge transfer but also for knowledge 
‘building’ and creation (Almeida et al., 2002). This view was forcefully stated by Kogut 
and Zander (1993), who see the MNE as a cross-border social community, which creates 
knowledge in its dispersed units and transfers it to other units for diffusion and 
recombination with other knowledge. As a result, MNEs are increasingly motivated to 
invest abroad in order to increase their knowledge-creating capacities, rather than simply 
expanding their markets (Ambos, 2005).  

The significance of MNEs in the internationalisation of innovative activity has  
led to a large stream of literature regarding the behaviour of subsidiaries that have 
acquired a competence-creating role. The literature focusing specifically on subsidiaries 
has considered the patterns, causes and consequences of subsidiary capability and 
innovativeness in detail (see e.g., Birkinshaw and Hood, 1998; Almeida and Phene, 2004; 
Mudambi and Navarra, 2004; Phene and Almeida, 2008). This includes considerations of 
factors facilitating subsidiary innovation (Ghoshal and Bartlett, 1988; Birkinshaw and 
Ridderstråle, 1999; Pearce, 1999; Frost, 2001; Phene and Almeida, 2003; Almeida and 
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Phene, 2004; Phene and Almeida, 2008), of ‘creative subsidiaries’ as ‘centres of 
excellence’ (Pearce, 1999; Andersson and Forsgren, 2000; Frost et al., 2002) with a 
proven ability to generate independent technological capabilities in accordance with the 
local innovative environment (Cantwell and Janne, 1999; Papanastassiou, 1999; Pearce, 
1999; Zander, 1999a; Frost, 2001).  

Thus the focus of this literature has decidedly shifted away from the subsidiary’s 
traditional role of adopting technology developed in the parent company, to the 
subsidiary’s creation of local technological competencies and to the ease or otherwise of 
the transfer or diffusion of such competencies elsewhere in the MNE (Forsgren, 1997; 
Ghoshal and Bartlett, 1988; Zander, 1999a; Zander and Sölvell, 2000). There is indeed 
much evidence to suggest that the MNE is likely to develop into a differentiated 
organisation, whereby subsidiaries possess a distinct set of capabilities that reflect the 
unique combination of market, technological and institutional features (Forsgren et al., 
1999; Pearce and Papanastassiou, 1999). 

The establishment of R&D units in foreign subsidiaries started at least several 
decades ago (Hewitt, 1980) and this aspect of the internationalisation of innovation 
activities has received considerable attention from scholars (Ghoshal and Bartlett, 1988; 
Patel and Pavitt, 1991; Cantwell, 1995a; Patel, 1995; Cantwell and Kotecha, 1997; 
Kuemmerle, 1999; Pearce, 1999; Pearce and Papanastassiou, 1999; Belderbos, 2001; 
Ambos, 2005; Papanastassiou and Pearce, 2005). The results of these studies suggest  
that innovation activity in overseas subsidiaries only began to grow rapidly in the  
late 1980s and early 1990s. As for qualitative change, it also appears that many R&D 
units now have a strategic role, which suggests that MNEs are giving more importance to 
internationally dispersed innovation activity, including the development of new products 
overseas. R&D is no longer carried out simply for local markets – MNEs increasingly 
recognise the importance of global markets (Ambos and Ambos, 2007), hence the 
desirability of subsidiaries with local knowledge engaging in the process and 
disseminating their knowledge with other units within the organisation. A number of 
other studies looking at subsidiary innovativeness more broadly (rather than specifically 
on R&D units) also confirm the growing innovative ‘creativity’ at subsidiary level (Frost, 
2001; Phene and Almeida, 2003; Almeida and Phene, 2004; Mudambi and Navarra, 
2004; Phene and Almeida, 2008). Finally, a number of studies have analysed the 
phenomenon of ‘reverse transfer’ from the subsidiary to the parent (Yamin, 1999; 
Håkanson and Nobel, 2001; Najafi et al., 2012) which again is premised on a degree of 
technological innovative capability at the subsidiary level. 

It is evident that MNEs originating in smaller countries have the greatest tendency to 
source technologies globally. Much of this strain of literature is based on empirical 
research on Nordic MNEs (Håkanson and Zander, 1988; Håkanson and Nobel, 1993b; 
Zander, 1999a; Benito et al., 2002). Similar tendencies are also observable in the case  
of MNEs from the Netherlands (e.g., Cantwell and Janne, 1999). This is generally 
because, firstly, in small economies, increasing economic openness forces domestic 
companies to specialise and be more innovative. Firms can compete either with 
innovative products, or they must keep costs down by improving their process 
technology, or by creating process innovations (Johnson, 1988). Second, small countries 
usually have a smaller resource base and the number of qualified personnel available 
within the country is usually lower (Cantwell and Janne, 1999, p.125), creating greater 
incentives for MNEs to tap into the innovative resources available in other countries.  
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This would suggest that the internationalisation of research and development activity in 
small country MNEs conforms to the ‘home country augmenting’ pattern of investment 
(Kuemmerle, 1999; Bas and Sierra, 2002).  

In the case of Finnish companies, the main internationalisation push of their 
operations started in the mid-1980s. The increasing innovativeness of Finnish firms, 
particularly those in the information and communications technology sector, received 
much attention in the popular and trade press in the late 1990s (e.g., Colvin, 1999; Klee 
and Bensko, 1999; Lyytinen and Goodman, 1999; Morais, 1999; Wagner, 1999). 
However, academic research on the subject has been less extensive. Cross-sectoral 
empirical studies on the innovativeness of Finnish firms, and particularly of Finnish 
multinational firms, are scarce. The information available has usually appeared as part of 
broader studies of innovation (Archibugi and Michie, 1995, p.123; Patel, 1995). 
Nevertheless, based on the existing theoretical and empirical literature discussed earlier, 
we put forward the following hypothesis: 

H1: The importance of R&D units abroad (‘creative subsidiaries’) in the innovative 
activity of Finnish MNEs is expected to have increased, relative to R&D units in the 
same organisations in Finland, during 1976–1995.  

Given the significantly differentiated capabilities amongst subsidiaries, another crucial 
question is how these differentiated competencies are integrated at the firm level, 
introducing a possible contradiction between subsidiary autonomy and MNE-wide 
integration. Thus the organisational design problem of the differentiated MNE has been 
stated by Foss and Pedersen (2002) to include both the need for subsidiaries to produce 
knowledge by tapping into local knowledge bases, and for such knowledge to be made 
available to other MNE units. Cross-unit collaboration and knowledge sharing is not an 
automatic or a routine process (von Hippel, 1994; Szulanski, 1996; Forsgren, 1997; 
Birkinshaw et al., 1998; Birkinshaw and Ridderstråle, 1999; Kostova, 1999; Zander and 
Sölvell, 2000; Yamin and Otto, 2004). Empirical evidence indicates that the level of tacit 
knowledge sharing and transfer within multinational companies is low (Gupta and 
Govindarajan, 2000). Recent research by Monteiro et al. (2008a) suggests possible 
perverse consequences of knowledge flows within MNEs, whereby knowledge exchange 
takes place primarily amongst a subset of subsidiaries (an ‘in-crowd’) with a history of 
mutual knowledge flows and frequent interactions, while other subsidiaries may remain 
‘isolated’ (Monteiro et al., 2008a; Monteiro et al., 2008b) from the gravitational centre of 
communication. Given the existence of strong ties amongst the ‘in-crowd’ subsidiaries, 
the pattern of knowledge transfers between units may reflect more harmony or likeability 
amongst them rather than overall MNC strategic imperatives. However, this problem is 
less likely to occur if knowledge exchange is between the subsidiaries and the HQ, as in 
our context, because in this case, the HQ is in control of the choice of subsidiary and the 
type of knowledge that might be exchanged. On the other hand, of course, this raises the 
question of whether this qualifies as ‘cross-fertilisation’, given the HQ’s ability to choose 
subsidiaries and the type of knowledge exchanged. However, it should be recalled that 
the definition used here does not specify any particular relationship-foundation for cross-
fertilisation to occur. According to the definition, there is no requirement for the parties 
involved to be of equal ‘significance’ in the organisation’s hierarchy. In other words, 
cross-fertilisation is seen as possible between all units, irrespective of their position in the 
organisation’s network. Our paper just happens to focus on cross-fertilisation between 
the HQ and subsidiary. 
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Thus whilst it may be acknowledged that for a variety of reasons, such as those  
noted above, the level of cross-unit knowledge exchange and transfer may be low,  
this should not necessarily be interpreted as implying an absence of opportunity or 
incentive for cross-border knowledge sharing or innovation. In terms of Hansen’s (1999) 
analysis of knowledge sharing across organisational subunits, a differentiated MNE  
is a ‘weakly coupled’ organisation with the advantage of offering greater ‘search’ 
opportunities for identifying novel ideas, concepts and practices useful in product 
development and innovative activities of the searching subunit (Hansen, 1999). This 
suggests that the admittedly low levels of knowledge transfers that do take place are 
likely to be potentially highly productive as there is significant scope for cross-unit 
learning. The research on ‘reverse’ transfer within MNEs (Birkinshaw et al., 1998; 
Pearce, 1999; Yamin, 1999; Håkanson and Nobel, 2001) illustrates that local 
embeddedness of subsidiaries in external networks and a degree of integration with the 
rest of the MNE are not incompatible phenomena (Buckley and Carter, 2002; 
Subramaniam and Venkatraman, 2001).  

The process of intra-firm communication in innovation that crosses national borders 
is often referred to as ‘international cross-fertilisation of innovation’. In other words, 
several R&D units located in different countries contribute to the creation of one 
innovation. Such activity was first hypothesised by Vernon (1979) and the term ‘cross-
fertilisation’ has now been established to describe it (Sölvell and Zander, 1995; Zander, 
1998). Today, there is a general agreement that ‘technological knowledge is inherently 
embodied in human capital’ (Davenport and Bibby, 1999, 442). As Sölvell and Zander 
(1995, p.23) point out, much of advanced and specialised knowledge tends to be tacit and 
is not necessarily communicable via centralised computer databases and the like. Purely 
relying on centralised system-based coordination mechanisms (such as enterprise 
resource planning systems and information and communication technologies) may even 
prove counterproductive to the autonomy and creativity of innovative units (Yamin and 
Sinkovics, 2007; Yamin and Sinkovics, 2010). Tapping such knowledge from different 
environments is thus very difficult without cross-border personal interaction. In line with 
this insight, Yamin and Otto (2004) found that while intra-MNE knowledge spillovers 
had at best a weak positive impact on MNE innovativeness, collaborative knowledge 
sharing between different units within the MNE had a much greater positive impact (see 
also Yamin and Andersson, 2011).  

International cross-fertilisation of innovation within the same MNE could take place 
in three main forms. First, engineers and scientists can travel between geographically 
dispersed research units. The more tacit the knowledge, the greater the need for face-to-
face contact and the role of such key personnel becomes even more important 
(Subramaniam and Venkatraman, 2001, p.363). Second, R&D personnel can exchange 
information and discuss problems without leaving their local units with the help of 
modern communication technology. This is equivalent to what Paoli and Guercini (1997, 
p.6) call “Internationalisation without movement”. Third, MNEs could also engage in 
network search within the MNE network for commercialisation capabilities, e.g., ‘shop 
around’ among research units, to find a unit best fitted to help develop and commercialise 
the project and share technological knowledge amongst such units (Zander, 1998). Other 
mechanisms may include the temporary exchange of personnel and knowledge exchange 
that comes through shipments of physical products and components, database searches 
and the like. 
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Literature reviewed earlier suggests that in many cases, R&D units, wherever located, 
do not innovate in isolation. However, although there is literature on knowledge flows  
in multinational companies (e.g., Yamin and Otto, 2004) intra-firm cooperation in 
innovation has attracted less research effort. One of the first efforts to empirically 
establish the occurrence of international intra-firm communication as a part of innovation 
process is found by Ghoshal and Bartlett (1988), although in a very limited fashion only. 
In that study, intra-firm communication was found to be of importance only in the later 
stages of adoption and diffusion of innovations (Ghoshal and Bartlett, 1988, p.385).  

Most of the later evidence is found in the literature concerned with the configuration 
of innovation activity. Themes discussed include the roles of R&D units, beneficiaries of 
the output of their work and their communication with the rest of the organisation. Here, 
the focus is on whether these units create new products and to what extent such 
innovation activity is enhanced by intra-firm cooperation. Many studies observe cases 
where local R&D units create innovations for local and global use and participate in joint 
projects at MNE level (Ghoshal and Bartlett, 1988; Bartlett and Ghoshal, 1990; Dunning 
and Narula, 1995; Medcof, 1997; Pearce and Papanastassiou, 1999; Håkanson and Nobel, 
2001; Papanastassiou and Pearce, 2005). 

Empirical evidence in relation to the incidence of ‘cross-fertilisation’ of innovation in 
MNEs from smaller countries is also limited. Håkanson and Nobel (1993a) investigated 
‘knowledge integration’ within 17 Swedish MNEs, whilst survey-based evidence in 
Åkerblom (1994) and Koskinen (1999) shows that up to 40% of Finnish corporate R&D 
units cooperate with other parts of the firm (although it is not clear how much of this 
actually crosses international borders). It is reasonable to argue that the same factors 
which propel the internationalisation of R&D activities in small country MNEs also 
encourage greater cross-fertilisation. Thus the need for technological specialisation 
argues for more coordinated R&D activities across borders whilst the limited home–
based innovative resources suggest that overseas R&D units may be subjected to a lower 
level of the ‘not-invented here’ syndrome (see e.g., Bartlett and Ghoshal, 1990) than may 
otherwise be the case. We therefore propose the following hypothesis: 

H2: The relative importance of international cross-fertilisation of innovation between 
subsidiaries in the same Finnish MNEs is expected to have increased during 1976–1995. 

3 Research methodology 

This study uses US patents as a proxy for innovation activity. Patel and Pavitt (1991) 
specify three dimensions associated with this type of methodology. First, they point out 
that patents measure technology creation, or innovation in its ‘purest’ form. Second, there 
are great variations in the propensity to patent amongst countries, reflecting differing 
costs and benefits of such protection. Therefore, it is best to use data from one single 
patent authority for greater comparability. Using US patent data also creates a high 
degree of generalisability, as the US Patent and Trademark Office (USPTO) has tended 
to receive the largest number of foreign applications out of all national patent offices, at 
least as far as the period 1976–1995 is concerned. Third, the interpretation of time  
trends also creates a potential problem, since the ownership of subsidiaries can change 
over time. Here, this problem was eliminated by combining patent data with specific 
information on selected 30 Finnish companies’ foreign holdings at the beginning of  
four five-year periods (1976–1980, 1981–1985, 1986–1990, 1991–1995), as published in 
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annual reports and other company literature. While this is not a large-scale population for 
rigorous statistical analysis, it nevertheless represents a fairly comprehensive coverage of 
FDI activity for the period covered in this analysis. It should also be noted that we have 
attempted to extend the period beyond 1995, however, this proved impossible as mergers 
and acquisitions would have led to the disappearance of about 70% firms from the 
sample, due to changing ownership. While we acknowledge the limitations of using 
archival patent data, there are also some important advantages in doing so. First, it offers 
a foundation for future studies using complementary approaches, such as surveys and 
case studies. Second, retrospective studies using archival records can be rewarding if the  
time span covers several years and if certain patterns can be identified (Welch, 2000). 
Welch (2000) has identified four important qualities associated with research based  
on archival data: theoretical generalisability, the ability to offer empirical depth, 
developmental explanations and the potential to challenge existing theories.  

At the same time, the period of the late-1970–1995 was an important one from the 
perspective of Finland’s international business activities, as this was a time in which the 
country significantly enhanced its international trade following: (a) the removal of tariff 
barriers between the European Union (EU) and Finland in 1978 and (b) the country’s 
incorporation into the European Economic area in 1994 (Lautanen, 2000). Moreover, in 
the following year, Finland gained full membership of the EU (Lautanen, 2000). 
Following the OECD definition, a company located outside Finland was considered a 
Finnish subsidiary if a Finnish company owned at least 51% of it. 

With the names of subsidiaries of Finnish MNEs known (both in Finland and 
abroad), their patent data were gathered from the USPTO online database (http://www. 
uspto.gov/patft/index.html). At this stage, only the location of the assignee (the company 
to whom the patent was granted) mattered. No attention was paid to the domicile of 
inventors. Then, the share of foreign patent in total patents during each of the five-year 
periods was calculated. In order to test the first hypothesis, independent sample t-tests 
were run on three pairs of data (shares of foreign patenting in the 30 MNEs 1976–1980 
and 1981–1985; 1981–1985 and 1986–1990; and 1986–1990 and 1991–1995) in order to 
establish the significance of differences between time periods. In addition, the same  
test was run on the pair 1976–1980 and 1991–1995 in order to establish the statistical 
significance of change during the entire period under study. 

In addition to the location of the innovating firm or subsidiary, the US patent 
database also displays the places of residence of inventors associated with a particular 
invention. Thus, the patents issued to parent firms or subsidiaries in Finland were 
scrutinised for inventors residing outside Finland. If any of the inventors resided abroad, 
it was taken as evidence of international cross-fertilisation of innovation as described 
earlier. This captures the knowledge flows or knowledge exchange occurring when 
inventors residing in Finland themselves engage in joint research with those in the 
foreign units of the Finnish MNE. It is a measure of the ‘co-authorship’ of patents 
(Cockburn and Henderson, 1998), implying socialisation and exchange of tacit 
knowledge. So, in the context of our paper, if a patent issued to a Finnish company has 
inventors that reside in two countries (Finland and a foreign country) we can infer that 
there has been cross-fertilisation of ideas between the investors/scientists in the same 
MNE. 

The shares of cross-fertilised patents out of all patents issued to the 30 MNEs in 
Finland were calculated. In order to test the second hypothesis, independent sample  
t-tests were run on three pairs of data (shares of foreign patenting in the 30 MNEs 1976–
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1980 and 1981–1985; 1981–1985 and 1986–1990; and 1986–1990 and 1991–1995) in 
order to establish the significance of differences between time periods. In addition, the 
same test was run on the pairs 1976–1980 and 1991–1995 in order to establish the 
statistical significance of change during the entire period under study, as was done with 
foreign R&D unit data. Table 1 shows a summary of the patent data for 30 Finnish MNEs 
for the period 1976–1995, while Figure 1 provides an illustration of the distribution of 
Finnish MNEs R&D activity. 

Figure 1 Trends in Finnish corporate innovation activity 
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Notes: Vertical axis = % of all innovation activity; horizontal axis = time period. 

Table 1 US Patents granted to the 30 Finnish MNEs home and abroad, 1976–1995 

 1976–1980 1981–1985 1986–1990 1991–1995 Total 

Number of all patents granted to 
the 30 MNEs in Finland 

345 543 926 1467 3281 

Number of all patents granted to 
the 30 MNEs abroad 

20 23 169 417 629 

Share of all patents granted to  
the 30 MNEs abroad 

5.5% 4.1% 15.4% 22.1% 19.2% 

All patents granted to the  
30 MNEs 

365 566 1095 1884 3910 

Number of patents granted to the 
30 MNEs in Finland involving 
cross-fertilisation of innovation 

13 34 115 245 407 

Share of patents granted to the  
30 MNEs in Finland involving 
international cross-fertilisation  
of innovation 

3.8% 6.3% 12.4% 16.7% 12.4% 

Source: USPTO online database (http://www.uspto.gov/patft/index.html) 
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Finally, although the identities of the MNEs have been revealed here, we have refrained 
from going into depth on individual company characteristics as we are more concerned 
with broad patterns of innovative activity and knowledge dissemination, rather than 
specific instances which relate to particular organisations (although we do, of course, 
acknowledge that such an approach has its merits). 

4 Findings 

4.1 Innovation in foreign R&D units 

Recalling the first hypothesis, it was expected that shares of patents granted to locations 
abroad show an increase over1976–1995 for the sample of 30 Finnish MNEs. Thus, we 
suggest that: H0:   0, where  is the difference in the shares of foreign innovations 
between the initial and the final sub-period (t11976–1980) and the final sub-period 
(t41991–1995) indicating changes in the share of foreign innovations over the whole of 
the period under study. The hypothesis (H0:   0) is also tested with respect to the 
intervening sub-periods – that is 1976–1980 (t1) and 1981–1985 (t2); 1981–1985 (t2) and 
1986–1990 (t3); 1986–1990 (t3) and 1991–1995 (t4); and 1976–1980 (t1) and 1991–1995 
(t4). As the share of foreign innovations is expected to rise, one-tail tests are run 
(alternative hypothesis H1: ΔFISt1 – t4 ≤ 0).  

The t-tests were run on the shares of foreign patents to total patents for each firm. The 
results of the t-tests appear in Table 2. In all cases except t1 and t2 the share of foreign 
patenting has increased, but that growth was statistically significant only between t2 and 
t3, as well as during the entire period (between t1 and t4). Between t1 and the t2 sub-
periods the share of foreign innovation in fact decreased (as is evident from the negative 
t-value). However, as Table 1 shows the absolute number of patents granted to foreign 
locations increased from 20 to 23 during those years. What made their share decrease 
was the more rapid growth of innovation activity in Finland. 

Table 2 T-test results for creative subsidiaries 

1976–1980 and  
1981–1985 

1981–1985 and  
1986–1990 

1986–1990 and  
1991–1995 

1976–1980 and  
1991–1995 

–0.57 1.91** 0.76 2.38** 

Notes: **Significant at 5% level. 

Over the period as a whole, the shares of patents granted to foreign subsidiaries rose  
from 5.5% in t1 to 22.1% in t4 (Table 1). This trend corresponds fairly closely to what is 
known of other ‘late internationalisers’ such as French firms (Cantwell and Kotecha, 
1997) and confirms survey-based evidence on overseas innovation activity by Finnish 
MNEs (Åkerblom, 1994). Compared to small-country firms such as Swedish MNEs, 
foreign innovation activity by Finnish MNEs appears to have grown about as fast, but 
owing to the former’s higher initial levels of overseas R&D, they were considerably 
more internationalised than Finnish MNEs in this respect (Zander, 1999b). 

We consider that the findings reported here constitute partial support for hypothesis 
H1. International innovation activity in Finnish MNEs, in terms of the number of US 
patents granted to the foreign subsidiaries of Finnish MNEs grew over the 1976–1996 
period, although not always very fast. During the first ten years of the period of study, 
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innovation in foreign subsidiaries increased slower than in the Finnish headquarter  
(and thus the former’s share fell), although not to a statistically significant degree. The 
most rapid growth in the share of foreign patents took place during the 1980s, slowing 
down in the 1990s. 

4.2 International cross-fertilisation of innovation 

The number of US patents granted to Finland and involving international cross-
fertilisation in innovation (Table 1) was very low until the mid-1980s: 13 in t1 and 34  
in t2. Thereafter, a dramatic increase is witnessed: in t3 there were 115 US patents 
granted to Finland involving international cross-fertilisation of innovation and 245 in t4. 

Recalling the second hypothesis, it was expected that shares of patents granted to 
Finland and involving international cross-fertilisation of innovation within the same 
MNEs would show an increase as during 1976–1995 for the sample of the 30 Finnish 
MNEs. Thus, H0:   0. Hereby, the parameter, FIS, constitutes the assumed difference 
in the shares of cross-fertilised innovations between different sub–periods in exactly the 
same way as described above. As the share of cross-fertilisation is expected to rise, one-
tail tests are run (alternative hypothesis H2: ΔFIS > 0).  

The t-tests were run on the shares of foreign patenting weighted according to each 
firm’s share of the total number of patents granted. The results of the t-tests appear in 
Table 3. The increase in the shares of cross-fertilised patents observed is statistically 
significant for the whole period under study but not for the intervening sub-periods. As 
can be seen from Table 1 the share of ‘cross-fertilised’ innovation has increased in a 
more steady fashion compared to growth of foreign innovations which has been 
somewhat more oscillating. Thus even for the period between t1 and t2, when the share 
of foreign innovations fell, the share of cross-fertilised innovations increased. This is a 
somewhat unexpected feature of the findings as cross-fertilisation may be expected to 
feature more prominently when the MNEs internationalisation of R&D has reached a 
more ‘mature’ stage. This has apparently not been the case with Finnish MNEs. 

Table 3 T-test results for international cross-fertilisation of innovation 

1976–1980 and  
1981–1985 

1981–1985 and  
1986–1990 

1986–1990 and  
1991–1995 

1976–1980 and  
1991–1995 

0.85 1.19 0.53 1.88** 

Notes: **Significant at 5% level. 

5 Conclusions 

5.1 Contribution and implications 

A key issue arising from the decentralisation of R&D activity is to what extent such 
decentralisation contributes to firm level innovative performance (Sölvell and Zander, 
1995; Pearce, 1999; Yamin and Otto, 2004). This is particularly important as the 
decentralisation of R&D activity may often come about as a consequence of cross-border 
merger and acquisition (de Meyer and Mizushima, 1989; Gassmann and von Zedtwitz, 
1999, p.233; Räsänen, 1999). In this context, intra-firm cooperation amongst the  
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dispersed R&D units (‘cross-fertilisation’) can be regarded a key element in increasing 
the effectiveness of innovative activity in MNEs. This is an issue on which there has 
been relatively little research (Sölvell and Zander, 1995; Zander and Sölvell, 2002).  

In this paper we have focused on the internationalisation of innovative activity by 
Finnish firms and have demonstrated that this internationalisation has been accompanied 
by a steady process of cross-fertilisation between the foreign-based and Finnish-based 
R&D units of the same MNEs. This is a significant finding; prior studies have suggested 
that such cross-fertilisation is likely to be a difficult process and may be hampered by 
intra-organisational rivalries and the prevalence of the ‘not invented here’ syndrome 
(Sölvell and Zander, 1995; Håkanson and Nobel, 2001). It is likely that the ability of 
Finnish MNEs to effectively conduct cross-fertilisation may have been stimulated by  
the ‘small-country’ conditions in which Finnish MNEs have emerged, reinforced by 
particularly Finnish characteristics, such as a highly developed networking culture. It 
may be a relevant consideration that Finland is a ‘highly networked economy’ with 
Finnish firm most active in taking advantage of ICT-based applications (Autio and Yli-
Renko, 1998, p.974) a feature that may improve coordination of cross-border R&D 
activity. Cross-fertilisation of innovation requires sustained exchange and sharing of tacit 
knowledge between individual scientist/researchers in different subunits and across 
national boundaries. As such cross–fertilisation arguably represents a significant degree 
of intra-firm socialisation and trust. Our findings suggest that Finnish MNEs have been 
successful in engendering the appropriate organisation culture.  

The latter observation is particularly relevant to a consideration of managerial 
implications. Thus, whilst cross-fertilisation is likely to be highly productive it is also an 
organisationally challenging phenomenon. There is evidence from the extant literatures 
that in the past subsidiary innovative efforts were treated with suspicion by the centre 
(‘not invented here syndrome’) or have encountered resistance from the MNE corporate 
‘immune system’ (Birkinshaw and Ridderstråle, 1999). The general message is that if 
subsidiaries are to be creative, they cannot be regarded as mere ‘agents of the centre’ 
(O’Donnell, 2000). Relatedly, if subsidiaries are to be effective participants in cross-
fertilisation, they must have distinctive capabilities. This notion implies an acceptance by 
the centre that, to a large extent, the main focus of subsidiary innovative activities will be 
localised and mainly directed to external rather than internal partners (Phene and 
Almeida, 2003). In part this necessitates that the centre does not necessarily expect 
subsidiaries to be ‘knowledge providers’ to other units as a routine function or ‘role’ but 
recognise that such flows should occur as a part of specific programs of cross-border 
knowledge creation. 

5.2 Suggestions for future research 

The findings of this paper raise a number of interesting questions which future research 
may address. One question is how does the pattern observed for Finnish MNEs compare 
to those from other small countries. Another question relates to the reasons underlying 
overseas R&D activity by Finnish MNEs. As we noted earlier, existing studies imply that 
overseas R&D activity by small country MNEs is most likely to be ‘home base 
augmenting’. However given the highly developed technological capabilities of Finland, 
this generalisation may need modification particularly in sectors where Finnish firms are 
particularly strong. In this respect it will be useful to utilise disaggregated sectoral patent 
data (by patent classes) to establish any industry-specific patterns in cross-fertilisation.  
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Our findings further suggest that Finnish MNEs have paid attention to and 
encouraged cross-fertilisation at a relatively early stage and have developed relevant 
organisational competencies for managing the processes. However, while this is clearly 
an empirical question which is worthy of future research, this would require richer data 
than we have employed in this study, probably in the context of detailed case studies of 
managerial processes in Finnish MNEs. 

Finally, it is notable that, starting at the late 1990s many of Finland’s prominent 
innovators were acquired by foreign firms. As of 2001, no more than one third of the 
value of the Helsinki Stock Exchange was under Finnish control (Alkio and Möttölä, 
2001). Nokia, for instance, is now mostly owned by international institutional investors 
(Steinbock, 2001, p.89). A relevant question to explore would be what kind of impact the 
acquisition of an R&D unit by foreigners has on its performance? Such units are usually 
one part of the firm, and as has happened before, that firm can have been acquired for 
other reasons. Thus, what exactly happens after the acquisition could be studied using US 
patent data as well, with due consideration of the appropriate time lags. 

5.3 Limitations 

The results also point to some limitations of this study which may be considered in future 
research. Only US patents were used in our sample. Although there are suggestions that 
for the high-technology sector, US patents capture the most significant stock of 
knowledge (Almeida and Phene, 2004), our conclusions may not generalise to patents as 
a whole. Related to this is the difficulty to expand the data base beyond 1995. Whether 
the patterns of subsidiary innovation and cross-fertilisation have been maintained more 
recently is a question that will have to be addressed in future research through more 
qualitative, case-study based approaches. 
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