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1. Introduction 

1.1 Rise of Global Innovation Networks 
 

301. All types of activities in a particular value chain (including design, production, 

marketing, distribution and support) can be undertaken by one single unified firm or be 

divided among several firms, in various types of institutional arrangements. Activities in a 

value chain can be concentrated in one location or be spread over different locations  

(OECD, 2013). One particular prevalent example are cross-national intrafirm operations 

within a multinational enterprise (MNE) group. The topic of linkages outside the core firm 

(i.e. leveraging intramural and extramural resources and competences) are covered in 

(#chapter 5 OM on linkages#). This chapter is designed to provide guidelines on the second 

topic: the internationalisation of innovation processes and activities.  

302. Research & development and innovation activities follow the global dispersion of 

production and marketing as well as the expansion of the potential sources for technology 

and human resources around the world.1 2 Typically, 15 % to 20 % of enterprises carrying out 

international sourcing are moving R&D and engineering functions abroad, though it is 

important to emphasise that over half (53 %) of the international sourcing of R&D and 

engineering functions is being moved to other EU Member States.3 Firms do not only sell or 

produce across the globe, but also innovate globally. As products and production processes 

are becoming increasingly complex, firms in most industries become more dependent on 

using a wide range of network practices to search, access and assimilate knowledge 

developed outside their own firm boundaries, value chains, sector domains and immediate 

geographical surroundings.4 This suggests that the locus of innovation has shifted away 

from individual firms and their supply chains, towards territorial economies and the ‘global 

innovation networks’ (GINs) by which they are linked. 5 6 7 

303.  Global innovation networks (GINs) can be defined as: globally organized networks 

of interconnected and integrated functions and operations by firms and non-firms engaged in 

the development or diffusion of innovations (Barnard & Chaminade, 2009). What 

                                                             
1 i4g/OECD (2013), “Global value chains, global innovation networks and economic performance”. OECD 

Publishing, Paris. 
2 OECD (2013), “Knowledge Networks and Markets”, OECD Science, Technology and Industry Policy 

Papers, No. 7, OECD Publishing, Paris. http://dx.doi.org/10.1787/5k44wzw9q5zv-en 
3 http://ec.europa.eu/eurostat/statistics-

explained/index.php/International_sourcing_of_business_functions 
4 Aslesen, Heidi W; Chaminade, Cristina; Herstad, Sverre; Trippl, Michaela (forthcoming), “Global innovation 

networks. State of the art and the way ahead”. CIRCLE, Lund. 
5 Ernst, D. (2006), “Innovation Offshoring Asia's Emerging Role in Global Innovation Networks”. 

Honolulu: East-West Center. 
6 Cooke, P. (2013), “Global production networks, territory and service innovation: Stability versus 

growth”. European Planning Studies, 21, 1081-1094. 
7 Parrilli, M. D., Nadvi, K., & Yeung, H. W.-C. (2013), “Local and Regional Development in Global Value 

Chains, Production Networks and Innovation Networks: A Comparative Review and the Challenges 
for Future Research.” European Planning Studies, 21, 967-988. 
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distinguished GINs from similar notions such as Global Value Chains (GVCs) or Global 

Production Networks (GPNs) is that they are a particular form of organization at the global 

scale that is aimed to solve problems. The nature of these problems (complex and non-

decomposable) requires firms to explore, identify and synthesize globally relevant 

knowledge.8 

304. The functions and operations within GINs that are actually, or intended to, lead to 

the implementation of innovations (i.e. innovation activities) do not have to be themselves 

innovative (e.g., some organisational steps are not novel activities but are necessary for the 

implementation of innovations). It is the eventual product, process, marketing method or 

organisational method that must be new (or significantly improved) to the firm (#ref to 

earlier chapter OM#). Hence, different than the classical Schumpeterian definition, 

introducing an existing product or process to a new foreign market is not regarded as an 

innovation. Likewise, the exploitation of a new source of supply is not an innovation unless 

it leads to a new use of the product.9  

1.2 Defining Global Innovation Networks 
301. Multinational enterprises (MNEs) are often depicted as the drivers of GINs, by 

connecting “streams of innovation” taking place in each location, and reorganizing as they 

internationalize them.10 This is because the global dispersion of innovation has resulted 

from a scarcity of skilled resources and the need to tap into specialized expertise, and 

established MNEs with their extensive reach are well-positioned to find and exploit these 

resources and expertise. Hence MNEs are dominant in both dimensions of leveraging 

intramural and extramural competences (the increased ‘networkedness’ of innovation) and 

in the increasing globalisation of innovation per se. Evidence for the key role of MNEs in 

international sourcing is supported by the fact that for most EU countries, 70 % to 80 % of 

sourcing enterprises are carrying out insourcing (i.e within the same enterprise group), 

while only 30 % to 40 % were outsourcing  (i.e. out of the enterprise group) their business 

functions abroad.11  

302. However, the character of established MNEs has changed and new types of MNEs 

has arisen. Suppliers, vendors, services providers and even buyers of all kinds joined the 

ranks of MNEs.12 Several mid-sized firms from emerging markets that have been able to 

develop strong capabilities in the creation and management of global networks are also 

growing into genuine global players.  

303. The common factor behind these developments is the rise of external international 

sourcing as a third mode of globalisation, next to the traditional modes of international trade 

between two independent firms (arm-length trade) and intra-firm transactions within 

                                                             
8 Aslesen et al. (op.cit.) 
9 However, the demarcation between innovative and non-innovative activities is not clear since in both 

cases there are often new organisational and/or marketing innovations involved in order to sell and 
deliver or acquire the product or service abroad. See for instance: Lilischkis, S., Abbas, J., te Velde, 
R., & Korlaar, L. (2016), “Internationalisation of innovation in SMEs. Case Studies, Exemplary Support 
Practices and Policy Implications.” Brussels: EC, DG Research & Innovation. 

10 Cantwell, J. (2009), “Innovation and information technology in the MNE”. In A. M. Rugman, The Oxford 
handbook of international business (2nd ed., pp. 417-446). Oxford: Oxford University Press. 

11 http://ec.europa.eu/eurostat/statistics-
explained/index.php/International_sourcing_of_business_functions 

12 Sturgeon, T. J. (2014), “Global Value Chains and Economic Globalization. Towards a New Measurement 
Framework.” Boston, MA: Massachusetts Institute of Technology. 



6 
 

MNEs.  External international sourcing can be regarded as a hybrid. If differs from 

traditional arm-length trade because it requires high levels of explicit coordination.13 If 

differs from intra-firm transactions because the activities occur between independent 

firms, although one of these firms could still be a traditional MNE. In the latter case, external 

international sourcing has a close conceptual linkage with the notion of Open Innovation 

(#ref to Open Innovation paragraph OM#).  

304. GINs could be regarded as a particular appearance of external international 

sourcing. The distinguishing element between GINs, arm-length trade and intra-firm 

transactions within MNEs is the type of coordination mechanism. Whereas arm-length trade 

refers to markets and intra-firm transactions to hierarchies, GINs refer to networks (Powell, 

1990). In this respect, GINs can be regarded as a specific type of coordination mechanism 

for the transfer of knowledge which is based on reciprocal, preferential and long term 

relations14  in which all parties are dependent on resources controlled by others. Networks 

may facilitate the exchange of know-how, know-why and know-who, which is crucial for 

innovation and provide firms with a high degree of organizational flexibility.15 

305. Current measurements of globalisation are either geared towards the market form 

of coordination (e.g., trade statistics and input-output tables) or the hierarchical form (e.g., 

statistics on foreign direct investments (FDI) and foreign affiliates (FATS)). These statistics 

are less suitable to capture the specific network characteristics of GINs. The latter seems to 

be much closer to the current definition of innovation co-operation.16  

306. What is new to the GIN approach (and what separates it from the GVC and GPN 

approach) is that it also takes the network itself as a unit of analysis. This is important 

because innovations – understood as processes where existing (thus not new, as in R&D) 

internal and external knowledge and inputs are creatively and efficiently recombined to 

create new and valuable outputs17  – might only occur at the level of the network and not 

at the level of individual firms.  

307. Qualitative dedicated measurements of innovation (i.e. innovation surveys) are 

most suitable to capture the specific characteristics of GINs. However, most existing 

surveys have a limited coverage of globalisation and are carried out on samples defined at 

the national level. Furthermore, although many surveys already have some items that could 

be used to construct indicators that could in principle partly measure the structure and 

dynamics of GINs they are not yet fully geared towards that specific goal. Innovation 

                                                             
13 Gereffi, G. (1994), “The organization of buyer-driven global commodity chains: How U.S. retailers shape 

overseas production networks”. In G. Gereffi, & M. Korzeniewicz, Commodity Chains and Global 
Capitalism (pp. 95-122). Westport (CT): Praeger. 

14 Trippl, M., Tödtling, F., & Lengauer, L. (2009), “Knowledge Sourcing Beyond Buzz and Pipelines: 
Evicence from the Vienna Software Sector”. Economic Geography, 85, 443-462. 

15 Powell, W. W. (1990), “Neither Market nor Hierarchy: Network Forms of Organization”. Research in 
Organizational Behavior, 295-336. 

16 “[Innovation co-operation] involves active participation in joint innovation projects with other 
organisations. These may either be other enterprises or non-commercial institutions. The partners 
need not derive immediate commercial benefit from the venture. Pure contracting out of work, 
where there is no active collaboration, is not regarded as co-operation. Co-operation is distinct from 
open information sources and acquisition of knowledge and technology (#ref to linkages chapter 
OM#) in that all parties take an active part in the work […] Innovation co-operation allows 
enterprises to access knowledge and technology that they would be unable to utilise on their own.” 
(OECD (2005), Oslo Manual 2005. Guidelines for Collecting and Interpreting Innovation Data. OECD 
Publishing, Paris. #271-273). 

17 Felin, T., & Zenger, T. R. (2014), “Closed or Open Innovation? Problem solving and the governance 
choice’. Research Policy, 43, 914-925. 
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surveys also have some inherent limitations. These could partly be compensated for by 

linking on firm-level the results of innovation surveys with data from other measurements 

of globalisation. We will describe the possible expansion and adaption of innovation in the 

next paragraph (‘direct measurements’) and the linkage to other measurements in the 

subsequent paragraph (‘indirect measurements’). 

2. Direct measurements of 

globalisation of innovation 
308. For the proper typology of innovation networks, it should be described where 

specific types of innovation-related activities occur. The ‘where’ refers to the geographic 

location and the institutional type of the actor where the activity originated from (the 

source). The ‘type of activity’ refers the business activity and to the type of knowledge or 

technology that is being transferred from the source to the (recipient) enterprise. For the 

purpose of measuring innovation activity, it is important that the questionnaire items 

restrict the activities in the context of implementing a new or significantly improved product 

or process. 

309. The type of institution has already been described in #Ch.4 OM# (within the same 

enterprise group) and #Ch. 5 OM# (external market and public sources): 

1) Within the same enterprise group 

a) Parent company 

b) Other enterprise 

c) Controlled affiliate 

2) External market and commercial sources 

a) Competitors 

b) Other enterprises in the industry 

c) Professional associations, trade unions, standardization agencies 

d) Clients or customers 

e) Consultants/consultancy firms 

f) Suppliers of equipment, materials, components, software or services 

g) Commercial laboratories 

3) Public sector sources 

a) Universities and other higher education institutions 

b) Government/public research institutions 

c) Private non-profit research institutions 

d) Specialized public/semi-public innovation support service 

310. For the particular purpose of the measurement of the international dimension, the 

geographic location of the source is also relevant. This breakdown by location of partner 

does not allow, however, to understand the nature of innovation cooperation, for which 

additional classifications on the innovation activities have to be collected. The most basic 

typology is the split between ‘home’ and ‘abroad’ (‘rest of the world’). A further refinement 

would be to ask for the specific country of origin of the source.18 However this dichotomy 

                                                             
18 For example, Eurostat’s 2012 Survey on International Sourcing has a geographic breakdown in EU-15 

(except reporting country), Russia, other European countries, Canada and United States, Brazil, 
China (including Hong Kong), India and ‘other Asian and Oceanian counties’, and  ‘Rest of the world’. 
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is too crude to distinguish global from international linkages/networks. The latter refers to 

any cross-national activity whereas global specifically refers to activities outside the own 

region.19 The latter is a particular trait of GINs, GVCs and GPNs. 

311. This breakdown by location of partner per se does not allow, however, to understand the 

nature of innovation cooperation, for which additional classifications on the innovation 

activities have to be collected. Obviously, this could significantly increase the response 

burden in innovation surveys. There are basically two ways to reduce the number of 

options: 

1) Static approach. Define a limited number of countries in the list of geographic options.20  

2) Dynamic approach. The respondent is directly asked to indicate the country of origin of 

the most important sources, or the most important countries where the firm has 

conducted the relevant activity at hand.21  

312. For the description of business activities several classifications are in use. The most basic 

classification has four classes.22  

▪ Production (Primary business or Core function) 

▪ Sales & marketing 

▪ Transportation, logistics, and distribution 

▪ R&D, engineering (Research and development of products, services or technology). 

Eurostat’s International Sourcing Survey (2012) and NSF’s National Organization Survey 

(NOS 2011) distinguish three additional business activities. 

▪ Customer and after sales service23 

▪ ICT services 

▪ Administrative and management functions24 

• Facilities maintenance and repair 

▪ Other functions.25 

313. The type of knowledge and technology transfer has already been described in #Ch.5 OM#. 

Three relevant types of transfer within innovation networks are defined in a sequential 

order from most to least efforts of involvement with the partner(s): 

1. Innovation co-operation 

2. Acquisition of knowledge and technology 

2.1. Knowledge embodied in capital goods 

                                                             
19 Note that in some literature an additional distinguishing feature is added to the notion of 

‘globalization’, namely that it concerns the functional integration of geographically dispersed 
activities (see for instance: Dicken, P. (2011) Global Shift. Mapping the Contours of the World 
Economy. London: Sage Publishing). Economic globalization thus requires high levels of explicit 
coordination that differentiate it from traditional arm-length trade (Gereffi et al., 2005, ibid.) 

20 For example, In the US Department of Commerce 2015 Business R&D and Innovation survey, a list of 
40 countries is being used, plus 5 residual categories at the regional level (e.g., ‘other Asia/Pacific’). 
In the CIS 2014 questionnaire, for information about the location of innovation partners the following 
geographic classification is being used: ‘own country’, ‘other Europe’, ‘United States’, ‘China or 
India’,  ‘all other countries’. 

21 For example, in its 2012 Survey of Innovation and Business Strategy, Statistics Canada asks for the three 
most important foreign countries where business activities of the enterprise were most recently 
relocated or outsourced. 

22 The same 2012 Survey of Innovation and Business Strategy has a list of 14 (+ one open) business 
activities. 

23 In the 2012 version of the ISS, this category is merged with the category ‘sales & marketing’. 
24 The further division of the business activity Administrative functions is only made by in the NOS 2011. 
25 This residual category is only used in ISS, not in the NOS. 
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2.2. Knowledge embodied in people (hiring of highly skilled staff26) 

3. Obtaining open information 

314. Innovation co-operation usually involves the obtaining of information and might involve the 

acquisition of knowledge and technology. What sets it apart from the other types of 

transfer is that it requires active co-operation with the source of knowledge or technology. 

Hence co-operation assumed a two-way linkage between the enterprise and the source 

whereas the other two types are one-way inbound linkages with no further involvement 

from the source.  In surveys, the logical order is to go from the type that requires the most 

effort/investment from the enterprise – co-operation – via purchase of embodied 

knowledge to the type that requires the least efforts (obtaining open information). 

315. In order to accurately describe the nature and locus of international innovation networks 

the aforementioned four dimensions should be combined. Given the fact that the 

dimensions are multiplied this results in a great numbers of combinations. We propose the 

following practical structure: 

▪ A matrix should be compiled that has the institutional types x the basic geographic 

classification (with three classes) as rows, and the basic classification of four or eight 

business activities as columns. In Annex I, an example has been included. 

▪ The matrix should be filled (with YES/NO answers) in for each of the three types of 

transfer of knowledge and technology, in the proposed order. 

▪ The options in the matrix are dichotomous items: the combination in the specific cell 

has been an input to the innovation processes of the firm or it has not. 

▪ The question in the first loop could be formulated as: “For each of the four business 

activity mentioned below, in the context of implementing a new or significantly 

improved product or process, with which kind of enterprise or institution did you 

actively co-operate during the last three years?” 

▪ The question in the second loop could be formulated as: “For each of the four business 

activity mentioned below, in the context of implementing a new or significantly 

improved product or process, from which kind of enterprise or institution did you 

purchase external knowledge and/or knowledge and technology embodied in capital 

goods (e.g., machinery, equipment, software) and services (e.g., hiring of experts) 

during the last three years?” 

▪ The question in the third loop could be formulated as: “For each of the four business 

activity mentioned below, in the context of implementing a new or significantly 

improved product or process, from which kind of enterprise or institution did you 

obtain open information during the last three years?” 

316. Possible indicators that can be obtained at the national level on the globalisation of 

innovation include:  

• Number (and percentage) of enterprises carrying out any type of knowledge and 

technology transfer by type of partner and geographical location of the partner 

(detailed) 

• Number (and percentage) of enterprises carrying out innovation cooperation by 

business activity and type of partner  

• Number (and percentage) of enterprises carrying out innovation cooperation by 

business activity and geographical location of the partner (aggregated) 

                                                             
26 Defining high skill jobs as: High-skill jobs comprise expert occupations such as professionals, associate 

professionals, managers, senior officials, researchers, informaticians or other technical occupations, 
generally employing persons with tertiary education. 
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• Number (and percentage) of enterprises acquiring knowledge embodied in capital 

goods by business activity and type of partner  

• Number (and percentage) of enterprises acquiring knowledge embodied in capital 

goods by business activity and geographical location of the partner (aggregated) 

▪ Number (and percentage) of enterprises acquiring knowledge embodied in people 

(skilled staff) 

▪ Number (and percentage) of enterprises acquiring knowledge embodied in people 

(skilled staff) by business activity and type of partner  

▪ Number (and percentage) of enterprises acquiring knowledge embodied in people 

(skilled staff) by business activity and geographical location of the partner 

(aggregated) 

▪ Number (and percentage) of enterprises obtaining open information by business 

activity and type of partner  

▪ Number (and percentage) of enterprises obtaining open information by business 

activity and geographical location of the partner (aggregated).  

Further disaggregations by activity sector, size and control to be analysed depending on 

the available sample size 

317. The activities within GINs are then covered by innovation co-operation that take place 

outside the same business group and outside the own region. To further distinguish GIN’s 

from traditional arm-length trade, two follow-up qualifications can be asked, namely 

whether the relationship with the specific source is long-term and preferential. 

3. Indirect measurements of 

globalisation of innovation 
318. There are several statistics available which are targeted to the measurement of 

specific global phenomena (e.g., trade statistics, foreign direct investments, foreign 

affiliate statistics, migration statistics). These statistics could potentially also be used to 

describe patterns in international innovation. Major advantage of these statistics is that the 

description of location is much more detailed than the (regional) splits that can reasonable 

be used in innovation surveys. Trade statistics for instance cover bilateral flows in goods 

(yet to a lesser degree in services) between all countries in the world.  FDI and FATS have a 

good coverage of corporate ownership.27 In addition, any indirect measurement of 

international innovation through existing data sources has the advantage of increasing the 

cost-effectiveness of statistical operations and not increasing the response burden to 

respondent companies.  

319.A disadvantage of these measurement is that they share the narrow view of the GVC 

approach in the sense that there scope is limited to established MNEs and their focus is on 

formal ownership relationships and financial transactions within these MNEs (e.g, the 

globalisation chapter in the Frascati Manual 2015 describes respectively cross-border R&D 

                                                             
27 The coverage of business activities varies between countries and data sources. For example, the US 

BEA surveys cover affiliated, intra-group trade but Eurostat’s data sets on foreign affiliates (FATS) 
and other trade in goods and services do not identify intra-group transactions. 
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funding flows, personal costs for R&D performed within MNEs, international trade in R&D 

services). 

320. There are two methods to link international statistics to innovation: 

1) Ex ante define which specific goods and services and/or business activities are 

particularly relevant to innovation. 

2) Ex post link international statistics with innovation survey data at firm level. 

321. The first method can be applied to statistics that have a conceptual overlap with innovation 

as defined in OM (#ref. to earlier chapters OM#). This includes International Sourcing 

statistics, International Trade in Services statistics, Foreign Direct Investment statistics, 

Foreign Affiliate Trade Statistics. The second method requires linking data from different 

surveys and registers. An example is the EuroGroup Register project28.  

322. Most overlap is with international sourcing statistics. This data is structured along 

the lines of business functions (rather than products or services) which is the most suitable 

classification to introduce innovation dimensions (see before, section 2). Furthermore, 

most sourcing surveys have variables on the underlying motivation to source specific 

business activities to other firms. Innovation – as a striving for improved quality or 

introduction of new products – could also be included.29 Using sourcing data has the 

additional advantage that the statistics are not by definition limited to specific geographic 

or corporate boundaries. The sourcing partner can either be domestic or abroad, and can 

also be – and often is -- outside the own enterprise group. A disadvantage of sourcing 

statistics is that they are less harmonized than trade and FDI statistics and FATS and often 

only put out on an ad hoc basis in a limited number of countries30. 

323. International Trade in Services statistics are much less developed than Trade in 

Goods statistics. The classification of products has about 100 times more categories then 

the classification of services.31 The classification of services, as well as other statistical 

issues, is referred to the UN Manual on Statistics of International Trade in Services 

                                                             
28 The EuroGroup Register (http://ec.europa.eu/eurostat/web/structural-business-statistics/structural-

business-statistics/eurogroups-register) is a first attempt to link the activities of firms across 
countries. 

29 The 2012 International Sourcing Survey from Eurostat distinguishes ten motives, of which most are 
directly related to are relevant to innovation. These are: ‘Access to new markets’, ‘Reduction of 
labour costs’, ‘Reduction of other costs than labour costs’, ‘improved quality or introduction of 
new products’, ‘Strategic decisions taken by the group head’, ‘Focus on core business’, ‘Access to 
specialized knowledge/technologies’, ‘Lack of qualified labour’, ‘Reduced delivery times’, and ‘Less 
regulation affecting the enterprise, e.g., less environmental regulation’. 
http://ec.europa.eu/eurostat/web/structural-business-statistics/global-value-chains/international-
sourcing  

30 In the EU, the International Sourcing Survey has been implemented twice. In the 2007 collection round 
data has been collected on a voluntary basis for 13 countries: Germany, Czech Republic, Netherlands, 
Denmark, Spain, Ireland, Italy, Portugal, Finland, Slovenia, Sweden, the United Kingdom and Norway. 
In the 2011 collection round data has been collected for 15 countries: Belgium, Bulgaria, Denmark, 
Estonia, Ireland, France, Latvia, Lithuania, Netherlands, Portugal, Romania, Finland, Slovakia, 
Sweden and Norway.  

31 The COMEXT database has about 9,000 different products codes. The most extensive service 
classification, the Extended Balance of Payments Services (EBOPS 2010) has about 90 different 
service categories. http://unstats.un.org/unsd/tradeserv/tfsits/msits2010/ebops2cpc.htm. The 
extended BOP is probably detailed enough for the purpose of describing innovation patterns via the 
second method but the basic set of 12 service categories  (main BPM6 standard services 
components) is clearly not. A better balance between products and services would not only improve 
the coverage of services, but also indirectly of innovation. 

http://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-statistics/eurogroups-register
http://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-statistics/eurogroups-register
http://ec.europa.eu/eurostat/web/structural-business-statistics/global-value-chains/international-sourcing
http://ec.europa.eu/eurostat/web/structural-business-statistics/global-value-chains/international-sourcing
http://unstats.un.org/unsd/tradeserv/tfsits/msits2010/ebops2cpc.htm
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(MSITS)32, which considers separate categories for several services closely related to 

innovation:  

• charges for the use of intellectual property,  

• R&D services,  

• professional and management consulting services (including services for general 

management),  

• technical,  

• trade-related,  

• and other business services.   

 

Except for R&D services and charges related to intellectual property, it may be impossible 

to distinguish within the current MSITS recommendations between traded services aiming 

at developing innovations and those related to non-innovative activities.33 Since MSITS is 

not directly translated into a specific data collection operation but is used by several surveys 

as a guidelines (FDI, FATS, Balance of Payments, etc.) it is rather convenient to examine the 

different surveys. The consideration in MSITS of the purpose of the traded services could 

provide a source for international trade statistics on innovation-related services. 

324. Foreign Direct Investment (FDI) statistics describe long-term relationship between 

a foreign investor and the enterprise. Direct investment not only includes the initial 

acquisition of equity capital, but also subsequent capital transactions between the foreign 

investor and domestic and affiliated enterprises. Usually, the investor has the capacity of 

influencing the enterprise’s strategy, including innovation activities. The potential for 

collecting innovation statistics is low through FDI questionnaires, rather oriented to 

identifying financial flows between the enterprise and the investor.   

325. In FATS the conceptual overlap with innovation is less but there are already two 

main variables on R&D.34 Some additional variables could be added that are directly related 

to innovation and hence extend the coverage of these international statistics. A 

disadvantage of FATS is that is has an exclusive focus on MNE’s, with a limited number of 

affiliates included than in FDI statistics.35 For the description of GVCs this limited scope 

might not be a major problem. In the case of GVCs a leading firm can usually be clearly 

discerned on the basis of ownership structures. For the coverage of GPVs the target 

population could be restricted to MNEs, including their affiliated abroad. Insight into the 

full multinational enterprise group could then be accessed via the parent company.36 

However, non-MNEs might engage in other forms of innovation-related activities such as 

international R&D funding, collaboration, contracting and trade.37 38 

                                                             
32 https://unstats.un.org/unsd/publication/Seriesm/seriesM_86Rev1e.pdf  
33 However, the distinction between innovative and non-innovative activities could probably be better 

made for business functions, and services could in turn be mapped to  business functions. For a first 
attempt to develop a correspondence table between services (CPC v.2) and business functions see 
Sturgeon (2014), Appendix B. 

34 Number of R&D personnel and total intra-mural R&D expenditure. 
35 Affiliates are only included of the parent company has 50% of voting rights, against 10% for FDI. The 

FATS population of affiliates is therefore a subset of the FDI population. 
36 For example, the US BEA Direct Investment Abroad surveys use this approach. 
37 OECD (2015), Frascati Manual. Guidelines for Collecting and Reporting Data on Research and 

Experimental Development, OECD Publishing, Paris. 
38 In current statistics the internationalisation of innovation in SMEs is often depicted as neglectable 

(Lilischkis, Abbas, te Velde, & Korlaar, 2016). However this could be due to the fact that both SMEs 
and less formal (collaboration) activities are poorly covered in innovation studies and surveys. 

https://unstats.un.org/unsd/publication/Seriesm/seriesM_86Rev1e.pdf
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326. The thrust of the second method is that there does not need to be a direct 

conceptual link with innovation but that relevant patterns can be indirectly retrieved by 

combining several data sources (surveys, statistical and administrative registers). The 

presence of international innovation networks can be detected from the occurrence of 

recurrent, persistent and exclusive (hence preferential) two-way flows in goods, services, 

money and people between a specific set of enterprises.  For the identification of GINs, 

innovation co-operation is particularly relevant (see before, #309).  An advantage of the 

second method is that it takes the network itself as a unit of analyses.39 This is important 

because innovations – understood as processes where existing (thus not new, as in R&D) 

internal and external knowledge and inputs are creatively and efficiently recombined to 

create new and valuable outputs – might only occur at the level of the network and not at 

the level of individual firms. 

327. The use of the second method does have has two stringent requirements: that the 

various data sets can be linked on firm level (#refer to WP3#) and that coverage of the data 

sets (eps. in terms of services) is improved. Linkage at firm level requires at least the 

following elements:40  

• a full and accurate sample frame 

• links to full and consistently defined administrative data (e.g., tax data and 

migration data). 

• Links to improved statistics on international trade (with a better coverage of 

services) and FDI 

• Links to improved business services that collect data on domestic and international 

sourcing by business function 

• Links to business demographics covering enterprise dynamics. 

• Unique enterprise identifiers or crosswalks to tie all data sources together. 

328. Limitations of the method of linking data from different surveys are important. 

Enterprise-level  data can be linked in a limited number of cases: when the same enterprise 

is include in the sample of two or more surveys (which is unlikely except in the exhaustive 

strata – such as large companies) or when different enterprises are identified as part of a 

registered group. For international statistics, only if two (or more) enterprises included in 

business survey samples AND identified as part of the same MNE group, data could be 

linked, and this only by the National Statistical Offices (and Eurostat), since access to 

individual data and to the EuroGroup Register is restricted to these.  

329. To increase the potential of linking methods based on sample surveys, coordinated 

samples at the EU level, taking the EuroGroup Register as sampling frame and forcing the 

inclusion of affiliates could provide a larger sample for analysis.  

330.  In addition to the limitations due to sampling frames and survey design, it is 

important to signal that due to the strong bias towards MNE’s (see #319) other forms of 

cooperation outside the enterprise group would not be easily identified.  

331. Linking survey data and administrative registers at the national level is easier since the later 

are usually exhaustive.41 Thus, linking the individual records from the Community 

                                                             
39 This is also what is new to the GIN approach, and what separates it from the GVC and GPN approach 

(that are both centered around MNE’s). 
40 Sturgeon, T. (2014), op.cit., p.45. See also Dialogic (2016). Improving the measurements of innovation 

outcome. ESTAT/G/2015/006.  
41 A further step in linking data would consist in linking survey data and administrative records from more 

than one country. A schematic example is given in Annex II, 
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Innovation Survey respondents with the following administrative records could provide 

interesting indirect measurement of the globalisation of innovation such as: 

a) With international trade statistics: estimation of import and expert flows by type of 

goods in innovative/non-innovative companies, or by type of innovation; 

b) With foreign direct investment records: estimation of international position and 

control  for innovative/non-innovative companies, or by type of innovation, number 

of innovative companies by foreign control; 

c) With employment registers: estimation of the number (percentage) of high-skilled 

foreign workers in innovative/non-innovative companies, or by type of innovation; 

d) With tax records: estimation of detailed turnover and cost structure (in particular in 

relation to international sales or purchases) of innovative/non-innovative 

companies, or by type of innovation. 

332. With regard to c) it should be added that migration statistics, although a class on 

their own, could in theory be very relevant to the measurement of international innovation 

(esp. the movement of highly skilled workers and/or HRST).  Virtually all countries maintain 

administrative systems to control and monitor entries and departures of non-nationals, as 

well as employment registers.42  The main objective of governments in allowing temporary 

or fixed-term employment-related immigration is to meet the human resource needs of 

national economies. Therefore, the working visa and permit systems are strongly oriented 

towards admitting persons who possess skills and qualifications.43 This bias is a blessing in 

disguise for the measurement of patterns in international innovation. The main challenge is 

not the availability of data but a general lack of harmonization. For instance, there is no 

uniformity in tabulations nor in the use of nomenclature. It is therefore very difficult to 

derive comparative data across countries.44 

333. Neither trade nor migration statistics have the firm as an observation unit. However 

in both the observation unit (respectively a good or service or a foreign knowledge worker) 

can be directly linked to a specific firm. In Europe, all importers and exporters have 

established unique ID codes that can be linked to administrative data in the business 

registers of Member States.45 In the case of migration statistics, working permits for 

knowledge workers are always assigned to a particular firm.  

 

                                                             
42 OECD (2001), International Mobility of the Highly Skilled, OECD Publishing, Paris. 
43 Ibid., p.28. 
44 Ibid., p.28. One exception is the survey on Career of Doctorate Holders, a joint project from OECD, UIS 

(UNESCO), and Eurostat. CDH statistics also have data on employed and resident status, and on 
international mobility. 

45 This also makes it possible to identify foreign-owned enterprises among trading enterprises. 
Otherwise, their imports, exports, and sourcing practices cannot be isolated. As for parent 
companies, these are already in business statistics – what is missing is a unique international ID code. 
The EuroGroups Register already solves this problem for the EU but global coverage requires 
cooperation to track enterprise structures outside Europe (Sturgeon, T., (2014), p.21). 
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Annex I.  

 

  

1)

Within the same enterprise group R&D Production Marketing Distribution

Parent company

home

same region

rest of the world

Other enterprise

home

same region

rest of the world

Controlled affiliate

home

same region

rest of the world

Outside the enterprise group, private sector

Customer

home

same region

rest of the world

Supplier

home

same region

rest of the world

Competitor

home

same region

rest of the world

Other enterprise in the same industry

home

same region

rest of the world

Consultancy

home

same region

rest of the world

…

Outside the enterprise group, public sector

University or other higher education institution

home

same region

rest of the world

Public research organisation

home

same region

rest of the world

…

For each of the four business activity mentioned below, in the context of implementing a 

new or significantly improved product or process , with which kind of enterprise or 

institution did you actively co-operate during the last three years?
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Annex II. 
 

Example of data linkage across surveys, administrative registers  and countries. 

 

  
 

Country B 

Stat business register 

Enterprise “Affiliate” 

CIS data 

SBS data 

… 

 (e.g. EuroGroup Register) 

Country A  

Stat business register 

MNE “Owner, Inc.” 

CIS data 

SBS data 

… 

Tax records 

Employment 

records 

records 

Tax records 

Employment 

records 

records 


