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1. INTRODUCTION AND ASSIGNMENT 

The GLOVAL (Global Value Chains as an Emerging Challenge for National and European RTD 

Policies) theme - how Research and Technology Development, or more modernly Research and 

Development and Innovation (RDI), support policies can be designed and executed for players in 

global value chains while securing the best possible return for the national or regional public 

money invested - is of utmost importance for the future of European economies. This is especially 

true in case of small open economies that are technologically advanced and rapidly globalizing, 

such as Finland.  

 

The following table illustrates the overall research agenda for Ramboll Management Consulting 

(RMC), following the key questions of the GLOVAL project:  

 how to keep the globally acting “big operators” (BOs) such as enterprises, research and 

technology organisations (RTOs), universities and others, linked to national RDI networks,  

 how to help the “small operators” (SOs) including enterprises, RTOs, universities, and others 

to get linked into global networks, and  

 by what means can the global value chains be attracted to national/regional research 

environments. 

 

RMC will especially contribute to GLOVAL project work packages 3 and 4 (WP3 and WP4). As a 

part of the work for GLOVAL WP3 and 4, this document describes the FINNMACHINES industry 

case studies that are based on a regional cluster program. We will focus our theme on 

mechanical engineering and intelligent machines. The studies are aimed to offer a description of 

a policy practice and to give a bottom up-view from an industry perspective. Thus this study 

supports GLOVAL WP3 by offering a perspective to the existing policy landscape from the 

industry perspective and WP4 by deriving implication for innovation policy, that support 

delivering recommendation on the European level.  

 

This report is structured as follows. The second section elaborates on the objectives of the study, 

as well as on the policy context and relevance of the study. The third section sets a 

methodological framework for the case studies. Following the methodology, fourth section 

describes the case studies and presents a rudimentary analysis of selected value chains. The fifth 

section aggregates the findings and presents a cross-case comparison. The sixth and final section 

outlines implications of the study and discussion.  
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Table 1. Overview of the research 

Task Question addressed Methods and data 

1. Mapping the 

selection criteria of 

the Finnish RDI 

programmes of 

mechanical 

engineering with a 

specific focus on the 

international 

background of the 

applicants  

 How do RDI programmes 

manage applicants that 

mainly operate outside 

Finland, are foreign-

owned companies or 

whose RDI activities take 

place abroad? 

 Desktop review of the 

programme documents 

 evaluations  

 studies 

 reviews 

 other written material 

2. Selecting and 

performing case 

studies on RDI 

programmes 

addressing 

intelligent machines 

 What role do open 

innovation and 

international expert 

networks play in the RDI 

activities of organisations 

supported? How is value 

created?  

 Expert interviews 

 funding agencies 

 firms 

 public research 

performers 

 cluster agencies 

3. Comparison of the 

lessons of case 

studies with the 

policy objectives and 

measures of RDI 

programmes 

 How well do national and 

regional RDI support 

measures match with the 

requirements and 

practices of players in 

global value chains? 

 Policy analysis and 

workshops 

 synthesis and 

comparison of the 

mapping of RDI 

programmes  and case 

studies  

 GLOVAL workshops 

4. Analysis and 

modelling of the 

case studies for a 

typology map 

 What are the good 

practices, on one hand, 

and challenges faced, on 

the other, in the global 

value chains of the case 

studies? 

 Modelling work and 

workshops 

 typologies and categories 

derived from the case 

studies 

 GLOVAL workshops 

5. Policy 

recommendations 

 What policy measured are 

called for improving the 

effectiveness of national 

and regional RDI 

programmes in domestic 

context? 

 Finalization and reporting  

 fine-tuning policy 

conclusions 

 final report  

 presentations  
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2. CONCEPTUAL BACKGROUND 

 

2.1 Globalization of innovation and value chains 

 

Globalization can be defined as a high and increasing degree of interdependency and 

interrelatedness among different and geographically dispersed actors.1 It has, in some form or 

the other, for a long time been a topical issue for policy makers, especially in a small open 

economy such as Finland. Nonetheless, globalization has reached a new phase at the dawn of the 

21st century due to combined effects of trade liberalization and technological change, especially 

related to information and communications technologies (ICT).2 For similar reasons competition 

has intensified and companies are engaged in new ways to innovate, organize their production 

and other activities.3  

 

Although there are important sectoral differences, a recent trend in the globalization of company 

activities concerns RDI (Figure 1). While production has already been outsourced and off-shored 

to foreign locations in search for cheaper labor costs or other local advantages, RDI activities are 

now also increasingly following production abroad. This is significant since RDI is one of the core 

activities of companies and a key determinant of the competitiveness and economic growth of 

countries. The globalization of RDI penetrates all phases of innovation, from idea generation to 

product launch and commercialization. It is creating both new opportunities and challenges for 

companies and polices. The increasing globalization of RDI and innovation is particularly clear in 

small open economies, such as Finland, which depend heavily on international trade and other 

types of transactions.4 

 

 

Figure 1. Trends in global sourcing of RDI throughout networks, alliances and open modes of 
innovation.5 

RDI and production activities are intertwined in many industries whereby the globalization of 

these two activities follows each other in space and time. Furthermore, it has recently been 

                                                
1 See e.g. Archibugi, D & Iammarino, S. 2002. The globalization of technological innovation: definition and evidence. Review of 

International Political Economy, 9:1. 
2 See e.g. Friedman, T. 2007. The World is Flat: A Brief History of the Twenty-First Century. Farrar, Straus and Giroux.   
3 OECD 2008. Open Innovation in Global Networks. Paris: OECD. For Finnish case studies in the mechanical engineering industries, see 

the Dynamo-project at http://www.vtt.fi/proj/dynamo/index.jsp. 
4 UNCTAD 2005. Transnational Corporations and the Internationalization of R&D. UNCTAD; Ali-Yrkkö, J. and Palmberg, C. (eds.) 2006. 
Finland and the Globalisation of Innovation. ETLA B218; Ali-Yrkkö, J. (ed.) 2009. Yritysten tutkimustoiminta kansainvälistyy – Mitä jää 

Suomeen?. ETLA B235. 
5 EC 2005. Annual Digest of Industrial Research. Background Document, Brussels. 
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argued that value chains themselves are un-bundling whereby companies are becoming 

specialized within specific segments of these value chains as opposed to mastering the whole 

value chain, from RDI to production and sales.6 One implication of this unbundling is that 

globalization of company activities may occur at much finer levels of disaggregation than ever 

before. New divisions of labor are therefore emerging between RDI, production and other 

activities, and these activities may all follow quite specific globalization trends which can be hard 

to predict and react upon from a policy perspective.  

 

Another reason for the globalization of RDI relates to new trends in innovation, many of which 

also are the results of globalization. RDI is becoming increasingly globally dispersed through the 

outsourcing and off-shoring of innovation to foreign locations. Nonetheless, and probably more 

significantly, RDI globalization also occurs through networks and alliances in a less visible way. 

This trend has also characterized the globalization of Finnish companies, in particular amongst 

the largest company size cohorts.7  

 

The increasing proliferation of networks and alliances provides one mean for companies to access 

complementary technologies, production capacity and other assets to cope with changing 

divisions of labor across value chains. However, they can also facilitate ‘open innovation’ as a 

new mode of innovation.8 Open innovation implies that companies make more extensive use of 

research results and innovations that originate outside their own boundaries through external 

collaboration. Networks, alliances – and open modes of innovation more generally – can speed up 

innovation, disperse risks and lower costs, and thus contribute to competitiveness in response to 

globalization.9 

 

2.2 Opportunities and challenges for national and regional RDI support policy 

 

Companies are adapting to new opportunities and challenges related to globalization and policies 

are under pressure to do the same. This is true in particular for RDI policies which currently 

constitute a key strategic policy area in most countries. RDI policies are also at the top of the EU 

agenda, in particular due to the Lisbon Strategy and the present EU 2020 Strategy, which 

Includes the Flagship Initiative “Innovation Union”10 that calls for policy makers and industry to 

act to create smart, inclusive and sustainable growth across the board. The key policy questions 

in these contexts are whether and how RDI support policies can be designed and executed to get 

the best possible results of the money invested. This is also the overreaching question of the 

GLOVAL project. 

 

Company case studies are important in order to assess how the globalization of RDI and 

innovation plays out in value chains, and what are the implications of these changes for RDI 

policies at European, national and regional level. There have been numerous studies about the 

determinants and implications of the globalization of RDI and innovation for companies although 

assessments of the implications for RDI support policies on specific industries, countries and at 

regional/local levels are scarce.11 This project can therefore elaborate on extant studies while 

digging deeper into policy issues and implications through company case studies in the field of 

mechanical engineering and intelligent machines. In particular, case studies can dig deeper into 

the following types of policy issues: 

 

                                                
6 Baldwin, R. 2006. Globalisation: the great unbundling(s). Report for the Prime Minister’s Office. Economic Council of Finland. 
7 Palmberg, C. and Pajarinen, M. 2005. Internationalisation through Strategic Alliances – Determinants of Non-equity Alliances of 
Finnish firms. Liiketaloudellinen Aikakausikirja 4/05; Palmberg, C. and Pajarinen, M. 2006. Alliance capitalism and the 

internationalisation of Finnish firms. ETLA Discussion Paper no. 991.  
8 Chesbrough, H.W. 2003. Open innovation: the new imperative for creating and profiting from technology. Boston, MA: Harvard 

Business School Press. 
9  Palmberg, C and Pajarinen, M. 2006. Alliance capitalism and the internationalisation of Finnish firms. ETLA Discussion Paper no. 991.  

OECD 2008. The Internationalisation of Business R&D – Evidence, impacts and implications. Paris: OECD. 
10 European Commission – DG Research and Innovation, Europe 2020 Flagship Initiative Innovation Union, SEC(2010) 1161 
11 For a general overview, see:  

OECD 2008. Open Innovation in Global Networks. Paris: OECD;  

OECD 2008. The Internationalisation of Business R&D – Evidence, impacts and implications. Paris: OECD. For the case of Finland, see:  
VNK. 2004. Osaava, avautuva ja uudistuva Suomi. Suomi maailmantaloudessa-selvityksen loppuraportti. Valtioneuvoston kanslian 

julkaisusarja 19/2004; Ali-Yrkkö, J and Palmberg, C (eds.). 2006. Finland and the Globalisation of Innovation. ETLA B218; Ali-Yrkkö, J 

(ed.). 2009- Yritysten tutkimustoiminta kansainvälistyy – Mitä jää Suomeen?. ETLA B235. 
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 The globalization of company RDI and innovation implies that the public research sector also 

has to compete globally for industrial funding, licensing and technology transfer 

opportunities.  

 The globalization of company RDI and innovation, as well as the un-bundling of value chains, 

implies that the leverage effects of national RDI support schemes for home-based RDI will be 

diluted. How can RDI support policies manage trade-offs between supporting progressive 

companies engaged in global markets at the possible costs of forgone growth and 

competitiveness at national and regional/local level? 

 The proliferation of networks, alliances and open modes of innovation may suggest that RDI 

support schemes should address networks and alliances rather than companies. Which are 

the practical policy implications of this? 

 Trends in policy include a shift towards cluster-based RDI support (e.g. SHOKs in Finland), 

transnational programs and initiative (e.g. EU’s Era-Nets and Inno-Nets, as well as European 

Technology Platforms and Joint Technology Initiatives under the FP7 and CIP). Could more be 

done to also integrate companies from foreign countries (such as the US or Asia) as well as 

to increase coordination between national RDI support organizations?  

 Finally, how is commercialization of RDI and innovation occurring in global and un-bundled 

value chains? Which are the implications for IPR and other issues of relevance further 

downstream and how should RDI support schemes acknowledge these? 

 

As a response for the concerns about distribution of investments and monetary spill-over outside 

national boundaries, many RDI funding agencies have established internal rules and practices to 

assess the sufficient national added value, return and other benefits of RDI investments in the 

context of globalization. However, recently the EC has ruled that these limitations can not apply 

within the EU, as the member states are supposed to act as a single European market. In 

Finland, some of the general principles to this end have been laid down, for example, in a 

strategy process of the ministry of trade and industry in 2006.12 At the European level, process of 

open coordination of RDI has been set up e.g. through the former CREST (Scientific and 

Technical Research Committee), presently The European Research Area Committee (ERAC). 

During its several operating periods, CREST has set up a specific Strategy Forum on 

Internationalization of RDI and Open Method of Coordination (OMC) working groups to address 

the globalization of RDI (one of which is chaired by the Ministry of Employment and the Economy 

[MEE] in Finland), as well as collected information on Member States views and progress via 

studies.  

 

2.3 RDI activities and support policies in the field of mechanical engineering and intelligent 

machines industry in Finland 

 

The mechanical engineering industry is diversified across many sub-areas, many of which play an 

important role throughout industrial clusters in Finland. The technological basis of mechanical 

engineering has been greatly affected by expansive utilization of ICT. On one hand, ICT solutions 

are more and more embodied in the end products of mechanical engineering and, hence, many 

new products are called intelligent machines. On the other hand, ICT solutions are in wide use in 

RDI processes of the industry and the term digital engineering is used to describe this 

technological change. In Finland, RDI activities of the industry are mainly performed within and 

around five industrial clusters:13  

 Mechanical applications and motors of energy industry 

 Mechanical applications of processing industry including pulp and paper industry and wood 

products industry 

 Lifting and hoisting 

 Mobile machines, commercial vehicles and machines of extractive industry 

 Factory automation 

 

Each cluster has a few large technology enterprises and dozens or hundreds of SMEs active in 

RDI (consider, for instance, the cluster of lifting and hoisting that is dominated by three large 

technology enterprises Kone, Konecranes and Cargotec). The globalization of the production and 

                                                
12 Halme, K. 2006. Kauppa- ja teollisuusministeriön teknologiaosaston toimialan kansainvälistymisstrategian kehittäminen. Helsinki: 

KTM. 
13 Syrjänen, M. et al. 2008. Uusia tuotteita koneenrakennusalalle. Masina-teknologiaohjelman loppuarviointi. Helsinki: Tekes. 
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RDI facilities of large technology enterprises has put pressure on domestic suppliers to globalize 

their activities as well. An entirely new line of business is carried out by service sector SMEs that 

provide world-wide industrial and RDI services in modelling and simulation, for instance.14 An 

overview of the main Finnish business and public RDI performers and public funding 

organisations of the field is presented below. 

 

 

Figure 2. Overview of the main RDI performers and public funding organisations in the field of 
mechanical engineering and intelligent machines in Finland.15 

At sector level, there are differences between companies due to their size, position in value 

chains, business models and other characteristics. For example, on the basis of the results of the 

on-going evaluations of the Finnish National Programme on Modelling and Simulation (MASI) and 

the Finnish National Programme on the Digital Product Process it can be concluded that Finnish 

companies active in these fields differ noticeably in terms of their degree of integration to the 

global value chains, and, moreover, in terms of their dependence on public RDI support. While 

large and technology-oriented companies are well-integrated in global value chains and also 

undertake RDI internationally, domestic suppliers are less far integrated and internationalized. At 

the same time, large technology-based companies are less dependent on domestic RDI support 

measures in contrast to smaller companies, such as service sector SMEs that operate in a niche 

market globally. 
 
 

  

                                                
14 Lehenkari, J. et al. (forthcoming). Ex-post Evaluation on the Finnish National Programme on Modelling and Simulation MASI and 
Interim Evaluation on a Finnish National Programme on the Digital Product Process. Helsinki: Tekes. 
15 Cf. programme document of Intelligent Machines cluster programme: 

http://www.oske.net/@Bin/205700/%C3%84lykk%C3%A4%C3%A4t+koneet+ohjelma-asiakirja.pdf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Business RDI performers 

 

- Large technology enterprises 
(Kone, Konecranes, 
Cargotec, Wärtsilä, ABB, 
Metso, Outotec, Ponsse, 
Valtra etc.) 

- SMEs (suppliers,  
service  providers)  

 Public funding 
organisations 

 

- Tekes (programmes, direct 
funding) 

- FIMECC 
- The Academy of Finland 
- Sitra  
- Intelligent Machines cluster 

programme 

 

Public RDI performers 

 
- Universities (Oulu, 

Lappeenranta, Tampere, 
Aalto University) 

- VTT  
- Polytechnics (Häme, 

Seinäjoki, Tampere, Laurea 
university of applied science 

http://www.oske.net/@Bin/205700/%C3%84lykk%C3%A4%C3%A4t+koneet+ohjelma-asiakirja.pdf


 

FINNMACHINES CASE STUDIES  

 

 

 

 
 
 

 

7 

3. RESEARCH PROCEDURE AND METHODOLOGY 

The following section lays out the basis for a protocol for the case studies. The purpose of this 

protocol is to establish a links between the aims of the project, the theoretical framework and the 

data collection to enable transparent reporting and contribution to the previous knowledge.  

 

The protocol contains the essential information about the research design and in addition informs 

the investigator(-s) about the relevant data, sources, proper procedures for data collection and 

case documentation. In short, the protocol contains all necessary information to conduct the field 

study so that the research question can be answered with the collected data.  

 

3.1 CSR process 

 

The case study is built onto the best practices of case study research found in the literature, 

particularly Eisenhardt (1989) and Yin (1994) who have drafted a case study research process 

found in Table 2. The process is deeply integrated to the design of the study as illustrated below.  

Table 2. Case study framework16 

Phase (Yin 

1994) 

Step (Eisenhardt, 

1989) 

Activity (Eisenhardt 1989; 

Yin 1994) 

Designing 

the study 

Getting started 

- Definition of research question 

- A priori 

constructs/propositions 

Case selection 

- Specified population 

- Theoretical, purposeful case 

selection/sampling 

Preparing 

for data 

collection 

Crafting instruments 

and protocols 

- Selection of data collection 

methods 

- Determining relevant data 

- Determining field procedures 

- Briefing investigators 

(- Pilot case) 

Collecting 

the 

evidence 

Entering the field 

(- Pilot case) 

- Data collection and retrieval 

- Documentation of the case 

and field notes 

- Flexible collection, iteration 

between research agenda and 

data 

- Establish a case study 

database 

Analyzing 

the 

evidence 

Analyzing data 
- Within-case analysis 

- Cross-case comparisons 

Shaping 

hypotheses/propositions 

- Looking for evidence for each 

construct/proposition 

- Looking for replication of 

results across cases 

- Explanation building 

Enfolding literature 

- Comparison with existing, 

conflicting and confirming 

literature 

Reaching 

conclusions/closure 

- Theoretical saturation is 

reached 

 

                                                
16 Eisenhardt, K.M. 1989. Building Theories from Case Study Research, Academy of Management Review 14(4), 532-550; Yin, R.K. 

1994. Case Study Research: Design and Methods, 2nd ed., Applied Social Science Research Methods Series, Vol. 5, Sage Publications, 

Thousand Oaks, CA, USA. 
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Robert Yin17 argues that the research design, based on the research problem is the fundamental 

base of the study which guides collecting and interpretation of evidence and provides a “logical 

model of proof that allows the researcher to draw inferences concerning causal relations among 

the variables under investigation”18. Yin also sets five basic criteria for a research design: 

 Research question, 

 Propositions (if any), 

 The unit of analysis, 

 The logic which links the data to the propositions, and 

 The criteria for interpreting the findings 

 

The type of the questions dictates the research strategy. The propositions make the research 

question whole and position it to previous research. The unit of analysis is chosen according to 

the research question; it forms the logical link between empirical fieldwork and propositions and 

determines what data is relevant, as also discussed above. Lastly, the criteria for interpreting the 

findings determine the tools used in analysis of the data, not the result, if there is any doubt.  

 

Table 3 summarizes the framework for the study, which will take and in-depth perspective 

Finnish company network to unveil the challenges working in global value networks pose for 

industrial companies and to develop policy recommendations. The research questions are 

developed directly from the objectives of the GLOVAL project, with a Finnish perspective. The 

propositions mirror the pre-understanding about the topic that has been discussed in the tender 

and in the preceding sections. The interview template found in Appendix 1 has been developed to 

answer the open questions. 

Table 3. Case study framework operationalized for this study 

Research design 

elements 

Question addressed Methods and data 

1. Research 

questions  

 How do RDI programs 

manage applicants that 

mainly operate outside 

Finland?  

 What role do open innovation 

and international expert 

networks play in the RDI 

activities?  

 How is value created in 

Finnish industry? 

 How well do national and 

regional RDI support 

measures match with the 

requirements and practices of 

players in global value 

chains? 

 What are the good practices 

and challenges in integrating 

to global value chains?  

 What policy measured are 

called for improving the 

effectiveness of national and 

regional RDI programs in 

domestic context? 

Desktop review of the program documents 

 evaluations  

 studies 

 reviews 

 other written material 

 

Expert interviews 

 funding agencies 

 firms 

 public research performers 

 cluster agencies 

2. Propositions 
 Globalization increases 

distribution of RDI activities 

through alliances, networks, 

and other agreements 

 

                                                
17 Yin, R.K. 1994. Case Study Research: Design and Methods, 2nd ed., Applied Social Science Research Methods Series, Vol. 5, Sage 

Publications, Thousand Oaks, CA, USA. 
18  see Yin, 1994, 1, p. 19 
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Research design 

elements 

Question addressed Methods and data 

 Value chains unbundle and 

traditional clustering 

weakens, regions develop 

functional competence, 

instead of clusters 

 Value creation will be 

distributed throughout the 

value chain 

 Competitive advantage will 

be based on the capabilities 

of networks, instead of one 

organization 

 RDI policies will need to 

support networks and 

networking capacities in 

addition to national RDI 

3. Unit of analysis 
 Company networks 

 RDI Policies 

 

4. Link between data 

and propositions 

 The interviews will help 

describe/confirm the 

challenges of operating in 

global networks and describe 

good practices 

 The secondary data 

(documents and other 

publicly available data) will 

support the interviews 

 The challenges and 

description of business in 

global value chains will 

enable analysis of present 

policies and formulation of 

recommendations 

 

5. Interpretation 

criteria 

Qualitative content analysis 

approach is used in interpreting 

the interview data. preliminary 

criteria/categories for coding are: 

 Challenges of global value 

networks 

 Good practices 

 Source of added value 

 Alignment of RDI support 

policies 

 OI influences in operation 

 Role of inter-/national actors 

 Criteria for partner selection 

 Networking practices 

 

 

3.2 Case selection 

 

Present RDI programs, specifically from machinery industry provide a platform for the case 

studies as per the tender. There are several recently finished and ongoing RDI funding programs 

on this subject in Finland: the Digital Product Process Programme (2008–2012) funded by Tekes, 

the Finnish Centre of Excellence in Generic Intelligent Machines Research GIM (2008–2013) 

funded by the Academy of Finland, FIMECC Ltd. the Finnish Metals and Engineering Competence 

Cluster, and the Intelligent Machines Competence Cluster of the OSKE Centre of Expertise 

Programme (2007–2013), a fixed term governmental programme for improving regional 

competitiveness. 
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The mechanical engineering and intelligent machines industry is diversified across many sub-

areas, many of which play an important role throughout industrial clusters in Finland. The 

technological basis of mechanical engineering has been greatly affected by expansive utilization 

of ICT. On one hand, ICT solutions are more and more embodied in the end products of 

mechanical engineering and, hence, many new products are called intelligent machines. On the 

other hand, ICT solutions are in wide use in RDI processes of the industry and the term digital 

engineering is used to describe this technological change.  

 

To capture the gamut of activities concerning RDI in global value chains, we use one of the 

existing networking programs, the OSKE program (See Appendix 2 for details), as a platform for 

the study. These Centers of Expertise (OSKEs) activate and engage a host of actors, including 

SMEs, large enterprises as well as higher education institutions and research centers, regionally 

and nationally to use their expertise and develop competences. Within the OSKE-platform the 

Intelligent Machines cluster program19 that involves four regional centers of expertise and 

multiple firms and higher education institutions acted as a starting point for selection and 

recruitment of cases for study. Within the cluster we contacted primarily RDI managers and other 

relevant employees to gain a balanced view of the RDI in the cases. We interviewed 

representatives from a leading company (network engine) and both upstream and downstream 

partners in a snowball sample by referral from the network engine.  

 

  

                                                
19 see e.g. http://www.oske.net/intelligentmachines/ 
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4. CASE DESCRIPTIONS 

The following industry case descriptions are based on the material collected during the case 

studies as specified above. The main sources are primary data, mainly interviews and secondary 

data, information compiled from publicly available sources such as websites and publications. The 

interviews follow the themes described above. The interviews were recorded and noted, and the 

descriptions and the challenges are coded from the tapes. 

 

4.1 Case A 

 

Case A is a networked manufacturer of land construction equipment. The network engine of case 

A has globally over 10000 employees and operations in over 130 countries (as of May 2011). 

Geographically A has distributed its main operations including RDI and manufacturing mostly to 

Europe, while it has plants in Americas, Asia, Africa and Australia as well. Henceforth we 

distinguish the network engine as (company) A1 and its contractors as A1, A2 and so on.  

 

A1 has five core product lines, including land construction equipment and other machinery, and 

five supporting product lines, including material handling, loading and hauling equipment that 

provide added value when combined with the core products. The core competitive advantage of 

the company is built on two areas of expertise, where A1 strives to be a world leader; properties 

of the materials that are handled with the equipments and the embedded systems that integrate 

the functionalities of the equipment. These two areas of expertise are leveraged horizontally 

throughout the product lines.  

 

A1 sources both tangible products, hardware (H/W), and software (S/W), as well as services to 

support its own activities in creating the offering to the clients within network A. The main 

partners interviewed are A2 is an international software and service provider with close to 200 

employees in 10 countries. A2 supplies software, solutions and services from design of embedded 

systems to business IT solutions and services. A2 has supplied software and related RDI services 

for A1’s products. A3 in turn is a hardware or component and system supplier for A1. A3 offers 

components and systems for vehicles, industry and automation. At group level A3 employs over 

30 thousand persons, around one hundred of whom work in Finland. Lastly, A4 is an engineering 

company with over 1500 professionals working in five countries in Europe and Asia.  

 

The value chain of A1, which represents the network overview, is built from suppliers, divided 

into two main tiers, and own manufacturing, that are integrated to product and service offerings. 

The key aspects of value creation in A’s business for the end user is problem solving, meaning 

that A1 possesses the technical expertise to understand the customers’ processes and needs, and 

to design and sell solutions to those problems. This main value creation feature is supported by 

ability to integrate systems to compose product and service offerings to solve the customers’ 

problems economically, which is supported by product management that translates the customer 

needs to technical specification for systems integration and also RDI. These value creating 

activities are supported by effective operations in the distribution channel and value-added 

services that enable delivering the value to the customers.  
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Figure 3. Description of A’s value chain (based on a drawing by an interviewee from A1) 

A2 is positioned as a supplier for A1 (Figure 5). A2 sells both licenses and development work on 

project basis. The basis of A2s business is strong understanding of clients’ business area and 

clients’ problems, and thus the basis of business is integration of off-the-shelf software or 

existing software libraries and modules to fulfill the clients’ functional and architectural 

specification. This orientation is mirrored in A2’s RDI structure, as A2 develops software 

“products” or modules for solutions that can be sold, licensed or used as parts of solutions, but 

the main business are one-off projects that integrate existing, off-the-shelf, own and FOSS (Free 

Open Source Software), to solve the clients’ business related problems, which incidentally is the 

same mindset and strengths as A1 has. 

 

 

Figure 4. Description of A2's position in value chain A 

A3 in turn supplies tangible H/W components and (sub-)systems for A1. A3’s value chain consists 

of a local contact point that communicates with the manufacturing and group RDI. The role of the 

local technical experts is very important as they act as gatekeepers or intermediaries who assess 

the clients’ technical needs and formulate an offering based on standard components, order 

customizations for the products from manufacturing, and when standard offering does not satisfy 

the client’s technical need, the local contact point mediates contact with group RDI and initiates a 

joint project to develop a solution. A3 strives to be proactive in their relations and to have an 

impact on the clients roadmap, in other words A3 wants to become indispensable to the clients 
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through integrating its technology to their RDI program and, incidentally, by creating superior 

value. 

 

 

Figure 5. Description of A3's position in value chain A 

Lastly, A4 is a engineering company that serves the network through offering support for A1’s 

engineering and production processes trough enhanced information and knowledge management, 

including product data management, project management, as well as knowledge transfer and 

management. A4 operates by leveraging its own expertise in engineering and design to find the 

interfaces or non-core areas of A1’s RDI activities where they can create added value by 

supporting A1’s processes. The spectrum of A4’s services covers A1’s RDI and product 

development from aftermarket and sales, through increasingly toward the early phases of RDI. In 

fact the mode of operation in A4 mirrors the other actors’ operations within the network.  

 

 

Figure 6. Description of A4's position in value chain A 

The common factor between the interviewed partners on each tier, from A1 to 2 and 3, is that 

each partner underlined that they create value for their client through understanding the clients’ 

field of application well enough to be able to tailor a solution that satisfied the expressed as well 

as the latent customer need. Especially the suppliers to A1 identified themselves as complements 

to the engine’s competence. They each also strive to be leaders in their field technologically and 

to participate in their clients RDI. 
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As for the scope of RDI in the value chain, A1 has a strong base RDI that is organized under 

product divisions, where each product line has RDI activities based at their native plant, headed 

by each divisions’ RDI management. In general the scope of A’s RDI activities covers large parts 

of the value chain. Role of partners in RDI is twofold; in the certain core areas where A1 strives 

to be a leader and where it looks to create unique value-added for its customers, partners have 

little role in RDI, but outside those few core fields, A1 relies on the partners’ experience and 

unique expertise to enhance and complement A1’s value proposition.  

 

An important feature in A1’s RDI partnering strategy is that they strive to find a position for 

mutual learning in their partnerships, where both parties can benefit from the relationship. 

Surrounding A1’s core technology areas, A1 also would like the partners input to steer their own 

RDI path as much as A1 steers the partners’. Another feature in A1’s partnering is that they tend 

to avoid sourcing solutions developed only and solely for A1, as this kind of exclusive relationship 

ties the partner to A1and may create dependency, and if A1 phases that technology out, the 

partner may be left stranded.  

 

 

Figure 7. Scope of RDI activities in network A 

At the moment, A1 is undergoing a process where they are developing a clear sense of the 

capabilities where A1 can create superior value through their technical expertise. In these areas 

A1 safeguards their expertise and strives to keep it in house, but in other areas where A1 cannot, 

in their own view, create superior value they source from partners. As an example of 

safeguarding their excellence, A1 aims to develop expertise of their own in embedded systems, 

as A1 sees that technology area being increasingly important and they are forced to rely on 

suppliers to develop those systems. While, on the other hand, A1 is content to source core 

systems in some of their product lines, retaining design of the specification and architecture, but 

leaving detailed design and execution to partners.  

 

 

Regarding partnering, A1 usually finds partners to fill in gaps in their own expertise. The search is 

often initiated through personal networks, often specifically through contacts in (public) research 

organizations. This informal initiation results often in a due diligence –type study of the potential 

partner and its ability to supply solutions for A1. In general, for a global company, finding global 

partners is not a problem, as by definition, a global company is a global network, so partnering 

does not present special problems.  

 

On the client side A1 has what might be called a permeable product management and sales 

organization that passes information about customers needs and follows how the clients’ 

processes and technologies (and needs thereof) develop, and this information in turn is 

translated to the RDI program. A1 also partners, on occasion, directly with key clients to test and 

try out new solutions and products that are under development. These partnerships can be 

initiated from both sides, but often the client comes up with a suggestion for a novel functionality 

of piece of equipment, that can lead to a development project.  

 

This setting creates an interesting interplay between the actors in the network, as the borders of 

the organizations are permeable especially in projects that involve co-development of technical 

solutions, and in principle these activities could be undertaken by either partner. Here the 

question where the value is created tends to get difficult, as each partner claims to add value 

over the layers or modules of others’ contribution by adding compatibility, interoperability or 
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functionally that makes the offering more than mere sum of the parts. As discussed by A2, value 

creation tends to be in more abstract things, as work and knowledge/expertise tends to be 

commoditized over time. The pressure is especially on the network engine, here A1 to juggle the 

conflicting interests of exercising divide et impera – policy to discourage its supplier teaming up 

against the engine and start competing, while creating relationship that enable the engine to 

extract the best from the relationship with its partners. 

 

Another interesting point is that all the partners, say although in different words, that while the 

other components and systems are important, theirs is the one that really adds value to the final 

product. This is to some extent contradiction in terms as well, as the suppliers especially do 

business with clients that compete with each other. One interpretation is that that the suppliers’ 

efforts are more or less equally important in the end product, as one of the systems by itself 

would not be much use. What is more, there are at any given time multiple virtually 

interchangeable, suppliers in the marketplace, although at cost, it can be suggested that the 

engine who can attract the end user and orchestrate the network to solve the problem with a 

product and service offering, adds the most value. 

 

One last interesting finding worth noting is that A1 indicated that they are also changing their 

perspective, at least in the developed markets, from selling machinery to selling performance. 

While on the surface the difference between traditional manufacturing mindset and the 

“machinery as a service”-offering might not be great, but in terms of business logic and pricing 

the latter is quite a large transformation, as the value proposition is not that A supplies a 

machine that does something or other, but that supplier, in this case A assumes the 

responsibility that the end users process keeps working in the specified way, and while A is free 

to organize the service how it sees fit, it is also liable for damages that are caused by shortages 

and breakdown. This change in the offering puts an increasing weight to the service and after-

sales organization and raises their importance in comparison with the manufacturing and 

distribution activities as a genuine value-added feature. 

 

4.2 Case B 

 

Case B is a product division of a global machinery manufacturer that design and manufacture 

harvesting equipment. B houses a little less than 1000 employees round the world, while the 

group has over 50000 employees in around 30 countries. Geographically B has based its main 

operations including RDI and manufacturing mostly to Europe and Americas, while it has 

marketing offices in Asia, Africa and Australia as well.  

 

The division B has two main product areas or lines that are developed separately in separate 

continents. Within the company B(1), each product line has their own RDI activities, ranging from 

re-design to new product development. B also has a separate horizontal ‘Advanced R&D’ RDI 

department that undertakes RDI with a further reaching time span, which supports RDI activities 

within the division and also to some extent outside the division. Besides the so-called Advanced 

R&D, there are also group-level technology centers that conduct their own RDI programs. In 

comparison, product-centered RDI has a span of less than five years, while Advanced R&D works 

on developing technologies with a span of 5-10 years, while group level RDI may have an even 

larger time window, up to 15 years.  

 

While company B has a different governance/group structure than A, the value chain is built in a 

similar manner with case A. Compared to A, B seems to use more suppliers from within the group 

that are to some extent in competition with (local) external suppliers. Altogether over a half of 

the value of the final product is sourced from within the group. The suppliers of physical 

components and systems are complemented with software and, with a looser coupling, RDI with 

internal and external research partners. As a distinct feature, B sees its market divided to two 

tiers, the contractors who use their products directly, and their customers who buy the harvested 

produce and set their own standards to the produce and occasionally also to the harvesting 

process. 
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Figure 8. Description of B’s value chain (based on a drawing by an interviewee from B1) 

In RDI, B puts a lot of weight in being a technological leader in its field, which is mirrored in B’s 

strive to work with most advanced partners. Partnering strategy in B is largely based on 

developing close relationships with key partners and suppliers, and the driver is seeking the best 

technological solution to the problems presented by trying to develop better products for 

harvesting. Partnering is reinforced by personal networks, which often trace back to relationships 

initiated during Master’s studies or other encounters. Partnering initiative comes from group level 

and B’s own RDI program, but within the partner network, research organizations also offer RDI 

project ideas. Public research organizations are important partners in software development, but 

in hardware B prefers to work with existing suppliers, or at least include them in the project.  

 

Main focus in partnering is on existing and trusted partners, but B also scans new technologies 

that may offer superior performance or other advantages. Partnerships with external 

collaborators are mainly focused on supply of components and systems for the main products, 

and to a lesser extent to RDI; in these partnership relations by default B does not seek mutual 

learning or knowledge transfer, but to source first grade technologies and parts for its products. 

If new partners or technologies are introduced, they are “broken in” often in new product 

development, where the new technologies are introduced with a new product, and the 

development of partnership also progresses with the product development process, from 

laboratory, proof-of-concept tests, to prototypes and field tests and finally to a new product.  

 

The scope of RDI in B’s value chain is similar to A, although B’s mode of operation seems to be 

more technology-push oriented and inward looking. This orientation is mirrored in the fact that B 

does not license in technology, as an interviewee put it they “…haven’t encountered technology 

so superior that they would have been forced to buy a license” [rough quote from an interview]. 

Correspondingly B strives to be self-sufficient in the key areas of technology and value creation 

through internal RDI or partnering.  

 

The main outside influences are the requirements the clients have for the product, which drives 

product development together with internal RDI program, and research partnerships with public 

research organizations that address specific technology development issues. While B has a strong 

focus in RDI, it is focused strictly on market driven RDI. Nevertheless, they take part in research 

programs, while their horizon may be too far from market entry, the act as a forum for scanning 

the competitive environment and potential partners, staying current on the technology. Despite 

certain focus on internal competence development and lack of inbound licensing, there have been 

some spin-off activities that have emerged from former employees’ ideas, some of which that 

support B’s value creation. 
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Figure 9. Scope of RDI in value chain B 

 

4.3 Case C 

 

Case C is a multinational manufacturer of lifting and hoisting equipment. It has three main 

product ranges that cover the full range of load handling, lifting and hoisting equipment. The 

group employs a little over 10 000 persons, two thirds of whom in Europe and a quarter in the 

Asia-Pacific region. 

 

C has two main product areas and three main product units that provide equipment for load 

handling, lifting and hoisting that are complementary to each other. The three product lines are 

organized to two units, which are supported by research, development and engineering, and 

services. Within the group, RDI is organized in three intertwining layers, the group level houses 

first tier technology development that undertakes research and technology development activities 

with a broad range and 5-10 time horizon, then a second tier of applied research with a horizon 

of five years or less that develops and finally, the three main product units have their own third 

tier RDI processes that cater to the needs of the specific business area and customers. Within 

this framework, the group level houses also ‘technology groups’ that are group level centers of 

expertise that support group RDI and evaluation of technologies and develop product and 

technology platforms for the product lines. Product line RDI forms a kind of matrix organization 

with the technology groups, where the technology groups offer solutions across the line 

organizations. Additionally C has two internal RDI and engineering ‘service centers’ in Asia and 

Europe that serve group RDI as a support in a similar manner than external engineering/design 

partners, A4 in case A.  

 

With regards to its value network, C positions itself strongly as an integrator, and uses services 

and subcontractors or supplier extensively in non-core areas, as well as partners that can supply 

complementary technologies in a similar manner with A(1). The partnering strategy is that C tries 

to find partners that can supply best-in-class technology or services that support value creation 

for the end user. C has a twofold partnering strategy, in their RDI or knowledge-intensive 

partnerships where they buy expertise or technology, C tries to cultivate a long term relationship 

that is based to mutual benefit and also to warm personal relationships. However, in less 

knowledge-intensive product or service sourcing, C is price sensitive and frequently changes 

contractors.  

 

C also utilizes licensing, both inward and, although to a lesser extent, outward direction. This 

activity has been initiated a few years ago, especially in new value-added technologies, where C 

has acquired licenses to some key technology platforms. Regarding spin-offs the group has been 

flexible enough to accommodate most new ideas to complement its core business from within the 

group, rather than spinning them off. While C has little experience from spin-off activities, it has 
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rather from spun-in technologies where the group has acquired a partner or a supplier to add the 

particular technology or expertise into the group’s internal knowledge portfolio and to ascertain 

its development will continue. This activity has been important in specialized areas of software 

and other ‘intelligent’ technologies, where C has had experiences that the development of some 

specialized technologies particular to C have stagnated or even withered down as the supplier of 

certain software and expertise has started to grow and has sought growth from more generic 

markets, e.g. for easier entry and larger market size.  

 

Figure 10. Description of C’s value chain (based on a drawing by an interviewee from C1) 

The scope of RDI in C’s value chain extends from the customers to suppliers, in a similar manner 

than in the preceding cases. The RDI activities are quite open, and the innovation process is quite 

permeable, so to speak, as C conducts RDI with different partners from the industry and PROs, 

and it has sought to buy in experience and source expertise and knowledge with off-shore 

engineering centers. In addition, C has engaged in co-opetitive partnering with a competing firm 

in non-core areas of business, especially regarding interpretation of standards and norms and 

improving interoperability of equipment with each others’ products as well as their mutual 

competitors’. 

 

4.4 Case D 

 

Case D is another global operator in the lifting and hoisting industry. Its key customers are found 

in the construction industry. Case D produces a mix of products that serve key segments or 

business areas divided by the use of the equipment. Case D is present in altogether 50 countries 

and it has seven production centers and seven RDI centers in Europe, Americas and Asia, some 

of which are co-located.  

 

Despite that D has seven RDI centers, it has a global RDI organization that houses common 

processes and facilitates communication between the centers. D is very active in RDI partnering, 

and the activities include the spectrum from sourcing engineering and expert services to joint 

RDI projects with universities and other PROs, as well a major co-opetitive partnering 

arrangement. The RDI arrangements include one-off projects, framework agreements, and 

participation in larger RDI programs. Nevertheless, while D has a wide portfolio of partners with 

different arrangements, the main focus is in internal RDI that is reinforced by the partners.  

 

Historically D has striven to be in the cutting edge of technology in its field. Earlier D focused on 

RDI across the board, not just lifting and hoisting specific technologies, but also microelectronics 

and other generic technologies. Since D has divested much of non-core RDI and manufacturing in 

favor of sourcing components from markets. The base of the mentioned co-opetitive agreement 

has been at first a joint manufacturing venture in a growing market area, which has since spread 

to technology trading in the form of cross-licensing and other arrangements.  

 

To support the portfolio of RDI arrangements, D has a separate IPR management department 

that manages patent issues and other licensing agreements. Regarding spin-offs and other 

S/W

Expertise
Engineering,

H/W, Parts

Customers

Product line 2Product line 1 Product line 3

Development, production and integration

Research Development and Egineering

Services

Expertise
Engineering,



 

FINNMACHINES CASE STUDIES  

 

 

 

 
 
 

 

19 

outward licensing beside the mentioned cooperative relations, D’s RDI has resulted in little 

activity in the way of spin-offs, not that there would not be potential, but the employees that 

have rights to patents or other IPR have not taken initiative in the form of entrepreneurship. 

 

 

Figure 11. Description of D’s value chain (based on a drawing by an interviewee from D1) 

In terms of value creation, D has typically two tiers of customers to serve, the end user and the 

customer industry, both of whom have different though slightly overlapping requirements, 

ranging from user experience to service quality and life-cycle costs and esthetic/visual appeal. 

The core value that D can create is the proposition that they move people conveniently and 

reliably. From D’s own point of view, value creation is moving to integration and interoperability 

in a similar manner than the other cases described above. 
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5. ANALYSIS OF RDI CHALLENGES IN GLOBAL VALUE 

CHAINS 

5.1 RDI Challenges in global value chains 

 

The following challenges are aggregated from the interviews to get a sense of the industry 

landscape. The second column from left lists the challenges coded from the interviews, and the 

third column presents themes aggregated from the ‘raw’ challenges. Looking at the themes or 

aggregate challenges, the challenges found generally in international and cross-cultural business 

dominate the themes, but besides them, the most important themes are first understanding the 

clients’ needs and communicating one’s own value proposition to the client. A further challenge is 

recognizing the capabilities that help in creating new and superior value propositions for the 

chosen customers. Comparing the cases, despite the different customer industries and 

governance structures, the challenges between the cases are quite similar and point toward the 

conclusion that at least between the cases, that is large companies in the machine industry, the 

challenges are quite representative.  

Table 4. RDI challenges in global value chains 

Case Challenges Themes 

A1 

- IPR management,  

- Not engaging in relationships where the 

partner is completely dependent on A 

- IPR in client-initiated RDI projects, ownership 

of developed products and systems 

- Integrator challenge is to understand the 

customer need and requirements and compose 

an offering 

- Managing and recognizing the core 

competences or capabilities that create value for 

the customer 

- Managing the portfolio of competencies to 

answer to the customer need 

- Keeping absorptive capacity up-to-date 

- Challenge in moving from manufacturing 

products to designing and selling value-added 

for the customer 

- Optimizing productivity of the product over a 

long time span, not just boosting performance  

- (Software) sourcing, knowing what to buy 

(specification) and how to buy it (contracting, 

management) 

- Differences in national and organizational 

cultures, “the usual challenges” (5 counts) 

- Understanding the customer need and 

requirements (3) 

- Recognizing the key 

capabilities/competencies that create 

added-value for the customer 

- Finding and communicating the value-

added of the product to the clients (3)  

- Managing IPR contracts and trust between 

the partners (4) 

- Developing specifications for sourcing, 

especially for software (2) 

- Managing different organizational cultures 

between locales and newly acquired 

companies (3) 

A2 

- Challenge in communicating the value of 

software to clients/partners 

- Communicating with the client about 

specification and handling expectations 

- Competing with international S/W providers 

- Lack of trust from clients side toward software 

providers 

- Restrictions for re-use of IPR between projects 

- RDI risk management, “getting the first client 

to pay the hotel” 

-Commoditization of software development 

work/person hours 
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Case Challenges Themes 

- Finding shared understanding of specification 

of deliverables 

- Major shift in paradigm, how to shift from 

selling iron to selling value-added 

service/product -mix 

A3 n/a 

A4 

- Working with different cultures, over time 

zones etc. 

- Safeguarding knowledge and IPRs in transfer; 

who should know what, where and to whom 

knowledge should be transferred? 

- Finding the places to add value to the customer 

- Creating unified processes/service products 

within the company, between different locales 

and offices 

B1 

- Language and culture 

- IPR and contracts 

- Project management, across time zones and 

language barriers 

- Finding suitable components from standard 

products (extensive modification not possible 

because of low end product volumes) 

C1 - Cultural differences,  

D1 

- Cultural differences 

- Mergers and acquisitions, fitting processes and 

organizational cultures together 

- Standards, measures 

 

A general observation that arises from the cases besides the challenges presented above is a 

general trend of commoditization of work and expertise in all steps of the value chains, indicating 

that value-added moves up the ladder of abstraction toward downstream and closer to the client. 

One aspect of this development might be that importance of service business continues to grow 

in machine industry. Machine industry is moving from manufacturing and selling machinery 

toward offering solutions and value to the customer (see also description of case A). As one 

interviewee noted “we don’t sell just a product, but value-added in the process. ... our largest 

customers want to buy a well running process and activities [not just machinery]” (A1).  

 

Mirroring the perception of the value chain and value creation, A1 is to some extent amidst a 

transformation between the traditional mindset of offering the core product and spare parts and 

maintenance services and the service oriented mindset of selling value-added or results, 

measured and conceptualized through i.e. certain process throughput or other performance 

criteria. In effect this latter business model might be called “Machinery as a Service (MaaS)” -

model20. Others indicated as well that their service business creates up to two thirds of their 

turnover. Of course services can be defined and accounted for in various ways21, but the 

indication is nevertheless clear that services, including maintenance, life-cycle services and 

consulting, are becoming increasingly important, which also supports the proposition that value 

creation is moving from manufacturing toward downstream of the value chain.  

                                                
20 Cf. SaaS – Software as a Service business model, where one pays a subscription fee for availability of software over the internet or 

locally that includes the license, maintenance and support, instead of buying a one-time license and installing it to a computing 

environment and maintaining it. 
21 An important (potential) sour e of service fallacy is recognizing, or specifically not recognizing, internal services that may be offered 

internally within a group to subsidiaries and sister organizations etc., and whose value is not the same as customer value added, which 

comes from services that are performed for the client.  



 

FINNMACHINES CASE STUDIES  

 

 

 

 
 
 

 

22 

 

Another overarching observation is that often network engines try to control information flows 

and hold information to discourage potential competitors rising from within their network or 

benefitting from knowledge spill-over. However, a development to an opposite direction is 

suggested by A4 and C1, who signaled that tapping into the full potential of off-shoring 

locations/companies by knowledge transfer and empowerment of off-shore contractors to become 

owners of RDI processes is becoming more common practice in certain product areas. IPR 

management is an issue that is intertwined with information sharing and protection of knowledge 

assets. Based on the interviews, problems in IPRs are mostly raised when ownership and usage 

rights have not been discussed and agreed upon with partners who have access to knowledge.  

 

RDI conducted for a client was raised as a tricky issue in case A, as it is raises multiple questions 

about ownership of products, software and systems or ideas that are borne in the collaboration. 

Especially if clients feel that they support development, they may claim right to restrict use of 

those ideas in products offered to other clients. The extreme example is that a client may 

propose an idea competition for suppliers to solve their business problem, where the client claim 

the ideas as their own IP and then they open the ideas for offers from suppliers. 

 

In terms of RDI collaboration and participation in RDI programs there seems to be a twofold 

challenge. While RDI programs and cluster activities are regarded as too generic in terms of 

content to be of use in internal RDI, and participation of ten too superficial, and little relevant to 

own needs from RDI point of view, presence of competitors is a great incentive to participate and 

monitor the situation. This seems to push industrial companies toward superficial participation, to 

‘hang around’ research partnerships to see whether something interesting and useful emerges. 

On the other hand there is a dilemma indicated especially in university-business partnership is, 

indicated especially in cases B and C, that successful utilization of research results requires 

serious commitment and participation in the research process from the industry partner, that 

enables tying the research to business RDI program. Without deliberate connection between 

research activities and RDI efforts, the research results, while relevant and good quality as such, 

may be left hanging in the air without connection to business or RDI.  

 

To take a special aspect from case A as an example, especially in A2’s case pressures of global 

value chains are culminated in commoditization of software development work, which has driven 

the company to seek value, and margin, from integration and other complementary activities. 

While this experience is not from the core of the machine industry, it is still a relevant 

phenomenon, as also the network engines had similar situations. Within Case A, the opinions of 

hardware manufacturer/ systems integrator and the software and service provider on the 

importance of software differed somewhat. One point of departure between A1 and 2 was that A1 

saw software architecture and specification as a key value-added feature, but A2’s view was that 

architecture as such has only negative value in the short term, as it is extra development work, 

but over the life-cycle of the product (family) it enables evolution and update for the software, 

implying that in fact software development is the key in the development work, not in the 

specification alone.  

 

Especially A2 indicated that established companies that work with physical products have 

difficulties in appraising the complexity and value of software, both in terms of price paid to 

supplier and the value created by the software in the final products. In the extreme, as an 

interviewee from A2 pointed out that “machinery and equipment that are functionally and 

technically interchangeable are made all over the world, what makes the difference between the 

products is the intelligence created by software”. However, was A1 in fact well aware of the 

added value of software, and they were moving to internalize knowledge related to developing 

software to enable capturing that value.  

 

One facet of this lack of understanding is presumably that clients who source software have, in 

A2’s experience, problems trusting developers. This mistrust is exhibited in clients’ reluctance to 

buy software development on fixed flat rate per project and contract, without seeing the amount 

of work hours put into the development work and the hourly rates. To retain at least an image of 

control, many clients end up contracting software development buy the hour from A2, even 

though a fixed term contract might be more economical. Another related, and difficult, aspect in 
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software appraisal is understanding development costs, especially when the client poses 

restriction on the re-use of software, “the first client pays the hotel”. 

 

5.2 Challenges with present RDI policies 

 

Table 5 aggregates the main challenges for utilization of RDI funding or participating in public 

RDI programs in a similar manner to the analysis of challenges in GVC’s presented above. While 

the context is the OSKE program and the Intelligent Machines cluster within it, the RDI 

experience for the interviewees range from individual RDI or development projects funded by the 

Finnish Funding Agency for Technology and Innovation (TEKES) to a portfolio of different projects 

and programs. As a summary, the main challenges are controlling the knowledge flow and IP that 

is produced in the RDI activities, and also project administration that has traditionally tended to 

be rather heavy. While some comments toward RDI policy instruments were critical, especially A 

and B argue that strong national RDI support in general is an argument for to keeping RDI in that 

particular country when decision about resources are made within an international group, so 

there is also an indirect benefit from RDI aid, as a nation can ‘bribe’ organizations to stay and to 

work in that particular country and/or region. RDI funding can also keep the RDI organization 

running, and keep it competitive against other country organizations.  

 

The simple recipe for successful public private partnerships seems to be a market-driven and 

well-defined problem setting and a concise project which solves it. A further success factor is 

relevance to commercial RDI agenda and relatively quick commercialization, which make the 

project considerably more interesting to participating enterprises. Cases C and A4 both 

underlined the importance of making the RDI funding work for oneself by tying the funding to the 

internal RDI program of the company. A key driver of success in public private partnership is 

strong commitment from both industry and research. However, from an industry point of view, if 

the company can or will not commit to the project, it might make sense to participate as a 

sponsor to monitor the project if it might result in soothing (commercially) interesting, but in this 

case the return on investment may be left quite low.  

Table 5. Challenges enterprises face in working with RDI policy instruments 

Case Challenges Themes 

A1 

- Participation Tekes 

programs  

- Resources constrain participation 

to programs 

- Finding generic-enough research 

to conduct/safeguarding core 

competences-  

- Safeguarding own core 

competence/knowledge (3) 

- Administrative burden in RDI 

programs is a disincentive to 

participate (2) 

- Fitting the research projects to 

internal RDI roadmaps, schedules 

and budgets (3) 

- Securing the use of research 

results in internal RDI work 

A2 

- Individual Tekes funded 

RDI projects 

- Past participation in a 

regional cluster program 

- Administration is an obstacle 

- No incentives to participate 

unless in a slipstream of the clients 

A3 

- Participation in Tekes 

funded RDI projects and 

joint projects with PROs 

- IPR distribution between PROs 

and partners 

- Tying the RDI to internal RDI 

program 

A4 

- Individual Tekes funded 

RDI projects 

- Enough internal resources to 

make the project work for the 

company and to take the full 

advantage of the learning potential 

- Finding suitable funding 

instruments and approach 

- Project management from 

industry partner point of view, how 

to approach project management 
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Case Challenges Themes 

and instruments 

 

B1 

- Participation in Tekes 

programs and in a regional 

cluster program 

- Program management, too much 

administrative overhead in 

research projects 

- Too large cluster consortia may 

result in generic and superficial 

research 

- Working with competitors in 

same research projects tends to 

create superficial participation 

- Globally public funding is an 

asset, but bureaucracy and 

irrelevance may inhibit the use of 

the results 

- Keeping RDI programs focused 

on technical needs and 

commercialization (in PRO 

partnerships/research programs) 

- How to keep projects within RDI 

programs grounded to commercial 

interest and relatively quick 

Program focus becomes thin and 

dispersed when consortium 

becomes large (>3-10)  

- Administrative overhead in RDI 

programs (SHOKs/FP programs) 

creates high expectations for 

results 

- Front heavy bureaucracy in RDI 

programs creates a barrier for 

entry by creating risks 

C1 

- Participation in Tekes 

programs, in a regional 

cluster program and in a 

center of excellence 

program 

- Challenges in implementing 

research project to company RDI 

agenda, technology roadmaps and 

budgets 

- Having a strong ‘champion’ 

within the company to drive 

RDI/technologies forwards 

- Commercializing research 

projects within company or as 

spin-offs 

- Keeping the big picture and 

ensuring learning and diffusion of 

knowledge from RDI partnerships 

within the group, between locales 

- Determining the value of IPR in 

public-private partnerships 

- Project management of research, 

how to keep the research project 

on track despite technological 

uncertainty and to ascertain the 

delivery of intended results 
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Case Challenges Themes 

D1 

- Participation Tekes 

programs and building of a 

center of excellence 

program 

- Individual contracts with 

PROs 

- Fitting the programs to internal 

RDI 

 

 

Regarding participation, incentives for technology leaders and global operators to take part in 

public private partnerships can be quite thin, as they have strict commercial interest and often 

little to learn from the consortium. Further, the commercial horizon in RDI programs is often too 

far in terms of time, and (public) research partners are often not very mindful or aware about 

business objectives. Often in fact it seems, both in Cases A(2) and B, that for a company with 

strong RDI there is little incentive to participate. They indicated that a large consortium is a 

disincentive because of unwanted spill-over effect, or as the Finnish proverb goes “kel onni on, se 

onnen kätkeköön (A2)”, loosely translated ‘one who has had a stroke of luck had better conceal 

it, lest it be taken away’.  

 

For some of these companies, the only incentive to participate is pressure from client side. 

Nevertheless, even for self sufficient companies, another incentive to participate in research 

programs, besides the direct benefits for RDI, is to gain absorptive capacity and to filter in 

information about interesting new technologies and research. Yet third incentive is to use public 

RDI programs as a way to monitor the market and competitive advantage, to signal competitors 

and to remain current in their developments and to attract clients.  

 

Programs can be also tailored to support co-operation by offering generic development platforms 

that enable participation in research to work on proof-of-concept level without revealing too 

much about own problems and technologies that can be applied to product development later. 

Programs or instruments that create forums of exchange by bringing actors together, e.g. OSKE, 

have indirect, hard-to-measure, benefits for RDI capability as they enable creating trusted 

relationship between companies in similar areas, and support information exchange on areas 

surrounding core competence/technologies. For instruments, private partners like to have open-

ended agendas and little administration. Shorter projects also act as a convenient exit strategy, 

compare to SHOKs for example.  

 

Now it seems that PRO’s have awaken to patenting and other IPR management, but this creates 

new challenge of determining the value of those IPR in commercial environment. Typical example 

of these challenges is a proof-of-concept software implementation of a method; a researcher can 

be happy to have applied a new, often technically superior principle, to a application that works 

in a laboratory in controlled conditions, but from industry point of view the development of a 

commercial product may be a great work with a great financial risk. Another aspect is one-off 

software developed for a specific purpose, while useful as such the applications are cumbersome 

to develop further and to support. Especially over time, small pieces of software tend to pile up, 

and create a great administrative and support burden. In these situations, the perception of 

value can be quite different between the inventor of software and the potential commercial 

exploiter. 

 

5.3 A policy practitioner’s point of view 

 

To complement the industry point of view, we interviewed policy practitioners from TEKES – The 

Finnish Funding Agency for Technology and Innovation and the OSKE program. The two TEKES 

representatives were a director of international networking (T1) and director of mechanical 

engineering industry (T2). The interviewee form OSKE was formerly associated with the 

Intelligent Machines Cluster.  
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In terms of GLOVAL themes, the interviewees from TEKES both confirmed that TEKES has moved 

or is moving from industry cluster-oriented thinking to thinking in terms of global value chains. A 

large influence in thinking in these terms has reportedly been a recent study in the IT industry 

that proposed that the value added created in global value chains is captured where the most 

knowledge intensive work is performed22. One perspective to the question is that, in terms of 

value capture even a small slice of a large pie is better than no pie at all and often larger than a 

very small completely domestic pie (T1). However, informant T2 mentioned that there still are 

some concerns about the distribution of RDI funding and value capture. Referring to the study on 

value capture conducted in mobile handset market, informant B had doubts whether the value 

capture would be as string in machine industry due to smaller operating margins and brand value 

experienced e.g. in IT industry.  

 

In terms of the industry structure, the two informants provided some perspective to the mapped 

value chains. In terms of practices and volume of RDI, the cases are the largest operators in 

Finnish machinery industry, and thus they do not represent the whole picture. According to the 

interviewees, especially T2, stereotypically TEKES’ clients fall into three categories; the large 

enterprises, BOs in GLOVAL language, that have large volume of RDI and well organized 

processes, the SMEs which mostly operate and network locally or regionally and do not 

stereotypically have strong RDI processes and dedicated resources, and the growth-oriented 

SMEs that operate in some respects like the BOs despite their small size and short history. Out of 

these rough segments, TEKES funding is in the process of being directed to the growth-oriented 

SMEs as funding the segment has the best additionality and the strongest potential to create 

returns on innovation investments in terms of new jobs and GDP in TEKES view.  

 

The OSKE program as a whole is aimed to activate actors regionally and to enable networking 

and growth of industries of all sizes (see Appendix 2 for details). The strengths of the OSKE 

program and the associated competence clusters have been creation of networks and 

partnerships. According to interim evaluation the program has also been able to involve industrial 

companies of all sizes, thus creating new jobs and business. 

Table 6. Strengths of the OSKE program summarized 

Participant perspective Program perspective 

- Creating local networks of trusted 

partners 

- Enabling long-lasting collaboration 

- Creating a platform of collaboration 

- Enabling swift creation of networks to 

cater to needs one firm or industry can not 

satisfy 

 

- Empowering and getting the local actors’ 

commitment 

- Recognizing local talents and activating 

them 

- Enabling specialization and focusing on core 

competences within the regions 

- Using the expertise of (innovation) 

intermediaries 

- Creating localized best practices to engage 

actors 

- Listening to the local/regional opinions in 

building the program 

 

However, while OSKE program has been successful in activating companies, the reality of OSKE 

program is that a policy practitioner faces conflicting interests. Individual OSKES are funded by 

the Ministry of Employment and the Economy through regions and cities/municipalities. The 

Competence Clusters that involve several OSKEs are funded directly by the MEE. In practice this 

creates three interest groups and the policy practitioners are expected to serve these different 

tiers of policy makers, while creating networks and activity in the industry. In practice this shows 

as a wealth of themes that are introduced from national, regional and local policy makers based 

on their objectives, and each OSKE is expected to push these themes forward with its relatively 

limited resources, catering to a large gamut of activities and industries. Another aspect is that an 

                                                
22 Paajarinen, M., Rouvinen, P., Ylä-Anttila, P. 2010 Missä arvo syntyy? - Suomi globaalissa kilpailussa (eng. Where value-added is 

created? - Finland in global competition), The Research Institute of the Finnish Economy ETLA Series B 247, Taloustieto, Helsinki. 
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activator has up to half a dozen steering and working groups to attend to and receive advice 

from, while reporting to the MEE for the use of funding.  

 

In this situation the policy practitioner or implementer has severe pressure to conform to 

potentially conflicting objectives while trying to activate industry. Further, as the funds are 

distributed through regions and local actors, the incentives are toward reporting and 

administration, while the program should be geared toward the interests of the industry. For 

example, if one concentrates on one industry sector, however strong it is locally, one has a 

pressure to diversify to other sectors, even though it would mean spreading resources so thin 

that achieving results in any sector is jeopardized.  

 

Another aspect of the program that received critique form the policy practitioners’ point of view, 

is that excessive reporting and conflicting interests effectively take up the program budget and 

people’s attention, which severely taxes the impact of the program in the grass roots level. A side 

note on measuring the effectiveness of a program like OSKE is, that in practice it is next to 

impossible to measure, for example, how many jobs have been created, as in many instances the 

participating industrial companies do not want to necessarily reveal who they are working with 

and on what. There are cases where, for example, a European university is introduced to local 

firms, and only later the activator may find that many of the firm have later visited there or have 

started collaborating with that instance.  

 

On the other hand, OSKE program has been an important venue to develop long standing 

relations between industry, universities and other public research organizations. In practice, 

activation of companies, in the sense of creating networks and partnerships, is a delicate and 

slow process and it cannot be hurried. This creates challenges if a program is split to for example 

one or two year pieces, where the life cycle of industry network formation may be a year or two. 

Another challenge is that while creating clusters or partnerships is a long process, the time 

windows of different funding calls are quite limited. It follows that activation activities often bear 

fruit too late if the activities start when a call opens.  

 

The key to success according to the interviewee has been proactive activation of industry and 

public sector partners, to develop a joint agenda that can be fitted to call for proposals in RDI 

support. In this environment the intermediary organization is in a key role to develop connection 

to either a strong academic base, to a funding source or to industry, which gives an 

intermediary/OSKE operator an edge to attract companies. Another key is to develop a strong 

substance knowledge and understanding of the field of business that enables recognizing 

potential ideas and business concept to develop them further.  

 

Within this framework, a best practice has been to develop an industry-driven association 

supported by the industry and loosely affiliated with the OSKE program. The business model of 

this association is that the industry partners will decide on an RDI agenda, which is facilitated by 

the policy implementer and supported by OSKE. In this scheme the industry association keeps 

the collaboration between the industry going, in effect proactively activates industry and PROs, 

and the OSKE activities act as a bridge between the industry association and actual RDI policy 

instruments and thus enables activation with a long perspective and offers a framework for the 

industry to work with each other in their own terms.  

 

5.4 Case study propositions and policy issues 

 

The propositions set for the case study were that globalization will increase distribution of RDI, 

and value chains unbundle traditional clusters, value creation will be distributed in the value 

chain and competitive advantage will be based on capabilities of networks instead of individual 

enterprises. Now the main finding is that indeed, at least in the case of large enterprises 

traditional ‘Porterian’ local or regional clusters may be unbundling as RDI and especially 

production is moving to global value chains. However, the existence of e.g. FIMA network in the 

Pirkanmaa region in Finland suggests that clusters can exist between global value chains, as 

many of the FIMA network members are at the same time locally situated co-opetitive 

enterprises that each have their own global value chain. However in the case of new growth-
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oriented SMEs regional clustering might not be as strong, but our data does not allow drawing 

conclusions on that.  

 

Also the proposition that value creation is distributed in the value chains is supported to some 

extent, but at the same time enterprises, especially network engines, also use RDI to develop 

new sources of value, to stay ahead so to speak. In terms of competitive advantage being based 

on networks rather than the resources of any one enterprise, it is hard to draw decisive 

conclusions because different historical paths of the companies. Each of the case companies had 

a relatively long history (spanning up to decades depending on how one is counting) of RDI and 

capability development, so especially in case D the engine played a seemingly large role, and 

case B also strived to be a self sufficient technology leader in its field rather successfully, while A 

had clearly made the decision to use its partners to their full potential. This suggests that there is 

no one way to make it, at least for the time being it seems that a traditional industrial 

conglomerate can compete head to head with a most distributed value chain, as it is the value 

creation that counts, not the governance structure of an enterprise.  

 

Lastly the proposition that RDI policy has to support networks and networking capabilities is at 

least partially supported, as networks can be an important source of capability development and 

venues for leaning and also resource acquisition especially for growth-oriented SMEs. However, 

the case of supporting mature enterprise networks that work self sufficiently is a more difficult 

question as additionality of funding is hard to achieve and it is hard to point out what is the 

market failure that is addressed by the funding.  

 

This project set out to dig deeper into the following policy issues and implications through the 

case studies described above:  

 

Issue 1: The globalization of company RDI and innovation implies that the public research sector 

also has to compete globally for industrial funding, licensing and technology transfer 

opportunities. Issue 1 is supported or confirmed indirectly based on the interviews, e.g. the OSKE 

actor and A1 indicated that many predominantly Finnish enterprises access the best resources 

they can get, while partnering within the same language and culture is easier, when the 

knowledge gap between the local, perhaps preferred, partner and the international benchmark 

grows, the more certain it becomes that the enterprises starts preferring the international 

benchmark. In this sense national public research organizations compete against one another, 

not only on journal publications but also on funding. The threshold for international partnering is 

lowest for the large enterprises that already work globally, which throws a challenge for e.g. 

Finnish universities to keep up with the international competition, as the risk might be that if 

local universities can not bring added value to enterprises, the best of the bunch start dealing 

exclusively with other companies and local universities are reduced to a farm league who deal 

only with local small time enterprises.  

 

Issue 2: The globalization of company RDI and innovation, as well as the un-bundling of value 

chains, implies that the leverage effects of national RDI support schemes for home-based RDI 

will be diluted. How can RDI support policies manage trade-offs between supporting progressive 

companies engaged in global markets at the possible costs of forgone growth and 

competitiveness at national and regional/local level? Issue 2 is at the core of the GLOVAL project 

and it is tricky to address. In terms of regions, EU ruling forces its regions and nations not to 

prefer local operators, so this question is in fact to some extent irrelevant even. The TEKES 

approach has been to direct funding toward growing SMEs that supposedly bring most growth, as 

the return on investment and additionality in already sustainable enterprises is worse.  

 

Issue 3: The proliferation of networks, alliances and open modes of innovation may suggest that 

RDI support schemes should address networks and alliances rather than companies. Which are 

the practical policy implications of this? Issue 3 is overlapping with the previous ones. In a sense 

this issue has been already addressed in e.g. Finnish policy mix with different instruments, such 

as Strategic Centres of Excellense, regional Centres of Expertise and TEKES funding that already 

supports networks. However, there is little evidence to support that funding should be directed 

exclusively to networks, rather commercial potential and value creation should be the criteria 

regardless of the governance structure behind the idea.  
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Issue 4: Trends in policy include a shift towards cluster-based RDI support (e.g. SHOKs in 

Finland), transnational programs and initiative (e.g. EU’s Era-Nets and Inno-Nets, as well as 

European Technology Platforms and Joint Technology Initiatives under the FP7 and CIP). Could 

more be done to also integrate companies from foreign countries (such as the US or Asia) as well 

as to increase coordination between national RDI support organizations? The question of what 

can be done is a difficult one, but for example the interviewee form the OSKE program suggested 

that rather simple actions like spreading knowledge about available research results and 

expertise and matchmaking can create successful partnerships without the need to resort to 

heavy programs and administration. From the policy implementation and governance, however, 

these kinds of actions are hard to measure and thus not easy to set up and govern.  

 

Issue 5: Finally, how is commercialization of RDI and innovation occurring in global and un-

bundled value chains? Which are the implications for IPR and other issues of relevance further 

downstream and how should RDI support schemes acknowledge these? Managing IP and IPRs is 

a recognized challenge. However, the global companies also have installed practices, from central 

IP management offices to setting knowledge access rules. A central issue from a business point 

of view is that everything cannot be protected by a contract. From policy implementation point of 

view, RDI programs and e.g. contracts can be built to facilitate participation and to grant fair use 

of IP for all participants.  
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6. IMPLICATIONS AND DISCUSSION 

Starting from the case study propositions, they are supported in other aspects, except 

distribution of value creation and to some extent regional unbundling. As we seen in network A, 

the suppliers claim that they create value on the same basis as the engine, but in case of run-on-

the-mill supplier of standard or relatively simple parts, value creation probably remains with the 

engine as the supplied parts have relatively little impact in the value-added of the offering, and 

further the supplier lacks leverage to demand price for non-unique products. As for clustering, 

traditional proximity based clustering might weaken because of increased use of communication 

and collaboration technology, but our data do not support or refute that position. However, as 

the initial setting for this study was a machine industry cluster, the history of co-opetitive 

relations and tight connection with the local technical university was brought up in several 

instances. However, this only speaks of the importance of joint history, not necessarily proximity. 

 

As for value creation, the findings from the case studies support the conclusion presented by 

Pajarinen et al.23 that while work is distributed globally through value chains, much of the value-

added is created and captured by the systems integrators and/or other network engines. One 

explanation is the commoditization of labor and technology, and consequent shift in value 

creating activities from labor intensive activities like production toward the client interface. Case 

A as a whole is a good example of that development, as each of the member of the network have 

the same recipe for creating value; understanding what their client really needs, and tailoring a 

product and service offering to suit that need. What is noteworthy, in that value proposition, that 

is it not based only on performance or other measurable attributes of a product or service, but on 

the sound understanding of the users business and usage of the offering and ability to improve 

the users’ performance in those tasks. 

 

Software (Case A2) is an excellent example, as programming expertise and labor has been 

commoditisized much in the same way as manufacturing capacity and work were before, and 

now the activities that create value-added are in systems integration, interoperability and holistic 

solutions that include both software and services to support specification and implementation and 

adoption of the software. In a sense this is completely natural development and follows the logic 

of the Resource Based View of the firm (RBV)24, as knowledge diffusion through various channels 

makes sure that eventually things become common knowledge. First, knowledge how to 

manufacture machine components and machines was commoditized and now software. The way 

to stay ahead of global and local competitors is to keep learning new knowledge that enable new 

products and services, and using it to create new solutions creating superior value to customers. 

 

However there is one caveat in the RBV model, as in each tier of the value chain, absorptive 

capacity of the client is an important moderator of how advanced solutions one can provide. 

Particularly in network A (Cases A1 and A3) both the engine and the suppliers identified the 

clients’ level of technological prowess as an important factor in tailoring the technological 

solution. In a sense, this might be a sign of a new challenge in terms of absorptive capacity25, as 

when a company sources ‘solutions’ instead of component thereof, it chooses not to invest in 

understanding what makes the solution work and consequently not to develop capability to 

understand the difference between good and bad solution. In network A, in fact there were 

indications that the engine was starting to mitigate the risk of losing the ability to evaluate 

solutions by moving to capture that knowledge in order to be better able to assess the solutions 

it has been sourcing. 

 

What this means in the larger picture, is that in fact there are two moderators for capability 

development in global value chains, the individual companies’ endogenous investment to 

capability development, and the next tiers, their clients capacity to understand and absorb their 

                                                
23 Paajarinen, M., Rouvinen, P., Ylä-Anttila, P. 2010 Missä arvo syntyy? - Suomi globaalissa kilpailussa (eng. Where value-added is 

created? - Finland in global competition), The Research Institute of the Finnish Economy ETLA Series B 247, Taloustieto, Helsinki. 
24 see, e.g. Kortelainen, Samuli. 2011. Analysis of the sources of sustainable competitive advantage: systemdynamic approach. 

Lappeenranta: Acta Universitatis Lappeenrantaensis 421. 
25 Absorptive capacity is the ability of an organization to recognize important pieces of information and to absorb them as part of what 

they already know, in effect strengthening the existing knowledge base, see e.g. Cohen, W.M., Levinthal, D.A. 1990. Absorptive 

capacity: A new perspective on learning and innovation, Administrative Science Quarterly, Volume 35, Issue 1 pp. 128-152. 
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value proposition and solution. In a sense we do arrive at a situation where the main throttle for 

technological advancement is the market pull for more advanced technology. In fact, looking at 

the discussion technology push vs. market pull logic of technology and innovation management, 

the fact that there is technology push situation, is a sign that the upstream of the value 

chain/network is more advanced than the client side, and that the downstream absorptive 

capacity is the bottle neck. In network A both the engine and suppliers also had activities, 

ranging from marketing communication to expert services, to make the clients aware of the 

possibilities of the technology and to support the client in utilizing these possibilities to create 

superior value to the next tier downstream. 

 

If we accept this premise, it creates an interesting policy implications, i.e. traditionally policies 

and instruments have been geared toward supporting technology development in the upstream 

of value chain (see e.g. Tekes technology programs, Strategic Centres for Expertise (SHOK-

program), the EU Framework Programme etc.), and more recently in networking between the 

actors Centres of Expertise (OSKE-program) and in service development and customer 

driven/market pull technology development, and they support the capability development of the 

actors within their own tier, but the effect of downstream is not recognized in these actions. The 

last link would be to support the capability development of the end user of the technology and 

services, which would enable absorbing and using more advanced technology, and investing in it. 

In terms of instruments, it would mean supporting and educating the client side/downstream of 

the network of about the capabilities of the technology, and involving the actors to RDI projects 

from the whole length of the chain. Here, however, is also a conflict of interest, as the network 

engine often strives to exercise divide et impera -policy over it supplier to some extent, to be 

able to moderate information and thus keep the position as the provider of superior value over its 

own suppliers. 

 

Considering the existing programs form an industry point of view, project administration is a 

major disincentive for participation, some interviewees indicated that together with the 

experience that RDI projects often have little commercializable results and business impact, they 

did not see RDI partnering as worth the trouble it causes in terms of administration, IPR 

management and other causes of indirect costs. One theme that recurred in the interviews of 

global networked firms, that availability of both skilled and educated personnel and RDI funding 

are incentives for a global company to keep operations and invest in a country. It has been found 

that RDI related to new product development is bound to move toward the target market, or in 

general toward well developing, riding, and less competitive markets, but fundamental, research-

driven, RDI on the other hand is bound to move where there is unique competence in an area 

that helps to solve the problem. Between these is industrial RDI that benefits from intimate 

collaboration with manufacturing, which is often co-located with major manufacturing units of a 

company26. 

 

When raising the viewpoint from the challenges of individual organizations or networks of 

organizations, we can propose that RDI funding can be viewed as an investment to local industry, 

regardless the fact that it has a spill-over effect in the form of manufacturing moved to outside, 

as (supported) RDI is also venue where unique capabilities might be developed27. The premise is 

that value creation moves from operations to integration and services, and to other aspects of 

manufacturer- customer relations after that. If we follow the RBV logic, everything we can think 

of that can be better than a competitor can muster at any given time, will be copied, matched, 

surpassed, substituted or rendered a commodity otherwise over time. From a historical 

perspective, what has been a unique and overpowering competitive advantage at any given time, 

has tended to be copied and thus lost over time, a development that has happened to a large 

                                                
26 See e.g. Lundan S. 2009. Mitä tutkimuskirjallisuus kertoo T&K-toiminnan kansainvälistymisestä, (In Finnish, What research literature 

tells about internationalization of R&D) in Ali-Yrkkö, J. (ed.) Yritysten tutkimustoiminta kansainvälistyy – Mitä jää Suomeen? (Industrial 
research is internationalizing – What will remain in Finland?), pp. 16-38, The Research Institute of the Finnish Economy ETLA, Series B 

235, Taloustieto, Helsinki. 
27 Recent research based on the Resource Based View of the firm suggests that (unique) capabilities develop best in a cycle of RTD and 

commercialization, through the effort of developing and activating capabilities, and the feedback from the markets. For details, see 

e.g. Kortelainen, S., Piirainen, K. Kärkkäinen H., Tuominen, M. 2011. Dependency between learning and profitability in different 

industry conditions: a system dynamic simulation, International Journal of Business Innovation and Research, Vol. 5, No. 2, pp. 229-
253.; Kortelainen, S., Piirainen, K., Kärkkäinen, H., Tuominen, M. 2009. Conceptual System Dynamic Approach to Internal and 

External Learning in a Discontinuous Market Change, in the Proceedings of the Portland International Conference on Management of 

Engineering and Technology (PICMET), Portland OR, USA. 
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extent to manufacturing technology. So to the question what to do is to accept the rules of the 

game, there are basically two mechanisms to remain in an advantageous position; build 

deterrents for information diffusion or to learn faster than others. This principle can be applied to 

individuals, organizations and to countries as well. Here RDI policy is one tool that can help 

support European industry in renewal. 

 

In general strong public RDI funding and institutions were regarded as a highly positive thing, 

and a sign that the country likes to take care of its industry. In case of Finland, especially Tekes 

traditional programs were seen as easy and straightforward and altogether satisfying 

instruments. However, the content, or the fact that existing RDI programs rare fit squarely to 

any one companies’ internal RDI program, received critique. One reason for the critique might be 

the implicit tension that is condensed in the question “is a policy maker or some panel of experts 

able to know more about business and the market that firms work in and judge what would be a 

good direction to evolve toward?” than the firms themselves. 

 

Another caveat that was identified was that when programs are built from bottom-up, on a 

consortium base, they tend to be, in some participants experience, lukewarm compromises in 

terms of content that do not serve to reach own business or RDI objectives. Another one is that 

many companies see themselves as technology leaders and in a position where they have little to 

gain from research partnerships as their internal learning is effective enough (e.g. B1 and A2). 

This is potentially a major segment that is left out of the support programs, and in the event that 

their belief in own capabilities happened to be unfounded or they would fail to monitor the 

marketplace, they might be in danger of losing their competitive edge as other companies might 

be gaining n them. For these companies tax rebate for RDI expenses would have been the 

preferred way to support RDI. 

 

Another quite unanimous opinion was that form a firm perspective, project management is a key 

obstacle in participating RDI programs and other aid, in this respect companies need a 

consortium that takes the load off of preferably simpler instruments. Thus the open-ended 

funding programs and RDI tax rebate was raised as solutions to support firms’ own development 

agendas.  

 

These views can be contrasted with the results of a recent study on industry-higher education 

linkages that also touched upon success factors for RDI policy instruments . There the success 

factors for programs were in the lines of; simple and transparent funding principles, simple 

administration, accessible funding, balancing industrial relevance with academic quality, creating 

platforms of collaboration. Which in effect mirror much of the critique presented in the cases. To 

summarize, we offer the following propositions based on the study: 

 Technical and operational excellence enable creating value-added in a global network, but 

they alone do not make for competitive advantage 

 Value creation moves downstream in the value chain; to integration and orchestration of a 

network to create technically excellent product, and to ability to understand how the 

client/user can best create value for themselves with the offering 

 Even though business moves toward global value chains or networks, and manufacturing 

moves from the EU to developing countries, value creation can be retained at least to some 

extent through customer oriented business and service models etc. 

 There is a challenge in supporting development of capability and expertise to enable value 

creation in the more abstract level 

 Strong public RDI support can be utilized to retain and strengthen value creation in the EU 

area 

 To enable development of competitive industry, in addition to supporting capability 

development within value networks, creating an evolving demand for technology-based 

products and services stimulates evolution of industries through market pull 

 

 

[T - Do not delete the following line since it contains a section break.] 
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SUPPLEMENT 1 

INTERVIEW TEMPLATE 
 

During the interviews, the focus is on the main theme: how do the companies organize their RTD 

in global value chains and what challenges they face. The interviews are semi-structured 

interviews that roughly follow the following themes. The interviews which are recorded and/or 

noted and further analyzed with a qualitative content analysis approach. The (preliminary) 

interview themes are the following: 

1. RTD program management practices 

a. What general RTD management practices you have? 

b. How much of RTD you do yourself and how much with partners? 

c. Do you sell your own inventions and with which terms? 

d. Do you buy licences to others’ inventions? 

e. Do you support spin-offs? 

f. How do you create RTD partnerships and keep them going? 

g. What do you seek in partners, and how you determine what they bring to the 

table? 

2. Role of international partnerships 

a. How do you make the decision to use international partners instead of local? 

b. How is working with international partner different from working with locals? 

c. How do you keep international relations going? 

d. What challenges does international collaboration bring? 

e. What functions you retain for yourselves and what do you outsource? 

3. Value creation in the value chain 

a. Can you sketch the structure of your value network from the suppliers to the 

customer? 

b. What, in general, are the roles of the partners in the value chain?  

c. How do you distribute the value in your value chain/network? 

d. How do you organize your RDI, do you do all of it yourself or do you buy/source, 

and do you do commissioned RDI for others? 

e. Do you know in general what is the value created by your subcontractors or 

contractors? 
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f. Would you describe your operation in your network as a value chain or an 

ecosystem? 

4. Fit of national/EU RTD policies to the present and future environment 

a. Are you aware of the funding programs available to you to support RTD? 

b. To which programs you have applied to? 

c. How well you think the existing policies support your RTD? 

d. Do the policies support your operations the way you would like them to? 

e. Do you anticipate changes in your industry that might affect your value chain and 

need new instruments? 
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SUPPLEMENT 2 

DESCRIPTION OF THE CENTRES OF EXPERTISE (OSKE) –PROGRAM 
 

The Centre of Expertise Program (OSKE) is a fixed term special government program 

(coordinated by the Ministry of Employment and the Economy, later MEE) aimed at focusing 

regional resources and activities on development areas of key national importance. The program 

promotes the utilization of the highest international standard of knowledge and expertise that 

exists in the different regions, and thus also development of unique regional expertise and make 

regional competition a non-zero-sum game by enable competence based growth and 

specialization28. 

 

The goal of the Centre of Expertise Program is to create a sound basis for diverse innovation 

activities by combining high-level research with technological, design and business competence, 

by increasing networking between regional actors, helping them focus their activities and 

providing advice. The program is also a vehicle to implement the national innovation strategy by 

supporting competence building along the strategic dimensions. The activities of OSKE are 

project planning, company activation, strengthening partnerships and boosting competence. Main 

services offered to companies are support for the market entry, networking, advice on project 

funding, and internationalization and various advisory services developed locally. 

 

Interaction and cooperation is an integral part of the program, and thus networks and services 

are offered for companies, HEIs and research institutions. This is expected to lead into reinforced 

innovation hubs that can be desirable partners for international networks. Enhanced collaboration 

leads to establishment of new companies, new business, growth companies, new business 

models and new services. The program is also a tool for regional innovation containing ready-

made operating models and networks for the national and international markets. Companies can 

receive competitive advantages through the meetings between different regions and sectors. 

The operations model of the program was reformed for the term 2007–2013 as a cluster-based 

model, the overriding objective of which is to increase regional specialization and to strengthen 

cooperation between centres of expertise. The National Program includes 22 regional Centres of 

Expertise, one for each former province, and further 13 national Competence Clusters each of 

which comprise between 4 and 5 regional OSKEs.   

The individual OSKEs are aimed specifically to act in the grass roots level by activating and 

sparring local businesses and supporting networking in the regions. Pivotal cooperation parties 

are companies, HEIs, research institutes, technology centres and various sources of finance 

(cities, municipalities, regional councils, Employment and Economic Development Centres, 

especially their technology divisions and county administration boards). The competence clusters 

then are networks of OSKEs aimed to support further inter-regional networking and collaboration 

to enhance business and technology in nationally important sectors.  

Differing from most other RTD programs, OSKEs are more clearly collaboration platforms, aimed 

to engage the regional actors. The program management is distributed, as the OSKEs organized 

and managed regionally by local actors, usually business and science parks, under a mandate 

from the ministry which makes them different in nature from Tekes programs. A further 

difference is that OSKEs do not offer funding as such, but only services, while they do encourage 

and support applying funding from national sources as well as EU Regional Development Fund or 

                                                
28 Harmaakorpi, V., Hermans, R., Uotila, T. 2009. Suomalaisen innovaatiojärjestelmän mosaiikki - alueellisten teemavalintojen 

tarkastelu (The Mosaic of Finnish Innovation System – Analysis of Regional Themes), ETLA Tieto, Helsinki. 
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Framework Program. The regional nature makes the success factors also slightly different as the 

role of the regional/local coordinator is much stronger. The target of OSKE program are 

organizations, much of them SMEs, that might not be routinely engaged in industry HEI 

collaboration and other long-term development activities, and thus an important task for the 

organizer is to market the program and activate the local organizations. Correspondingly, 

successful organization of the program depends on the local coordinators ability to recognize 

potential participants and their synergies and activate them and support sustained collaboration 

with individually directed as well as regional actions, including seminars and conferences, 

workshops, sparring and consultation, match-making and supporting project development and 

management. 

Based on mid-term evaluation  of the program (conducted in 2010), the Centre of Expertise 

program has increased innovation activities in Finnish regions. Most successful the program has 

been in networking and creating new projects. All in all 1,500 projects have been established, in 

which 19,000 SMEs, 3,600 large enterprises, 4,500 HEIs, and 7,900 other organizations have 

participated in. Other results have been deeper cooperation between regions resulting in 

development of competitiveness and attractiveness, especially in smaller cities. In addition, 

companies and research institutions have increased regional cooperation.  

Some challenges were also identified. The objectives of the program need to be clarified, 

customer and market oriented approaches should be incorporated, the cooperation between 

clusters needs to be strengthened, and marketing is to be developed in order to better inform 

companies and other clients of the services offered by the program. 
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