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Supplier Industry and Value Creation (SIVAC) 

1 Relevance relative to the call for proposals 

The objective of this project follows directly from the call and consists of developing a new 

approach to how value creation in the Norwegian oil and gas sector can remain high in a 

situation of decreasing oil exploration, increased competition on the gas market and possible 

political restrictions on further expansion. The research proposal implies a long term dynamic 

approach to study the potential for future value creation from Norwegian oil and gas. 

We have earlier argued that resource sectors can remain dynamic in the long term by 

extending resources, increasing productivity, creating new forms of resource use, and by 

restructuring production chains (Hanson & Wicken 2008, Andersen 2011). We will apply this 

approach to Norwegian oil and gas, focusing on ongoing processes to improve the sector’s 

ability to explore new fields, to increase production volumes, recovery rate in existing fields 

and reduce costs of production. The productive capacity of the Norwegian offshore sector is 

very much defined by the by the innovation processes taking place in offshore supplier or 

service sector which has the analytical connotation of an enabling industry. Our research will 

therefor address structural development of and innovation processes in this part of the 

industry. We will in particular study how operative oil companies interact with the supplier 

industry to shape value creation.  

Petrosam2 describes how long term developments in international energy markets are 

influenced by technological change. The success of the Norwegian offshore petroleum sector 

from the 1970s has been closely related to improved knowledge and technological 

development to solve problems and challenges related to the natural environment, policy 

regulations and changing market conditions. There has been a consistent competence building 

in oil companies, supplier industries, research institutions and other knowledge intensive 

organizations. This competence has historically been a core factor for continuous 

transformation of the oil sector, contributing to competitiveness of the national oil and gas 

industry and to national economic growth and welfare (Engen 2002, Ryggvik 2013). This 

project proposal will study the role of technological change and innovation processes in the 

ongoing transformation of the Norwegian oil and gas sector in contemporary period 

2 Aspects relating to the research project 

2.1 Background and status of knowledge 
The background for the research proposal is the recent challenges of the Norwegian oil and 

gas sector described in the programme plan of Petrosam2. We see these challenges as the 

outcome of technological development and innovation processes in the global petroleum and 

energy sector.  

Firstly, Norway has to some degree lost the advantage of being the most challenging offshore 

arena to sites in Brazil and the Gulf of Mexico (Holm 2013). The immense practical 

challenges of the Norwegian continental shelf have since the early 1970s created a laboratory 

for development of new offshore technologies. In most of the period, Norway had a strict 

safety regulation system always demanding robust technological solutions. Major 

technological breakthroughs like horizontal drilling, dynamic positioning systems, the 

development of advanced subsea production modules and two-phased flow in pipelines were 

the result of innovation processes. Through R&D, technology and service developments, the 

petroleum sector has improved methods and technologies for exploration, increased 

production from old fields, and technologies which make former non-accessible resources 
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available for production. With the emergence of challenging new oil and gas offshore regions 

with large future potential, the petroleum industry may be less willing to invest in solving 

technological challenges of the Norwegian continental shelf as the long term trend is that 

overall production is falling. 

Secondly, in recent years we observe new technologies which increase the supply of oil and 

gas, often produced with relatively low cost. The recent shale oil/gas revolution is a telling 

example of an increasing competition from unconventional energy resources. This is a 

particular challenge for Norway’s oil and gas sector as large parts of remaining resources are 

in marginal fields and the production costs have increased substantially (Moen 2013). With a 

rise in break-even costs, the Norwegian continental shelf is vulnerable to price reductions. 

Cost changes have often demanded new strategies and solutions for the petroleum sector. 

2.2 Approaches, hypotheses and choice of method 
The Norwegian oil and gas sector consists of a complex array of production and distribution 

companies, the supplier industry, research institutions, and public sector agencies and 

institutions. This overall structure makes up a multifaceted system. Our analysis of the 

petroleum industry in this project draws on the academic tradition of ‘innovation systems’ 

(Bergek, Hekkert, & Jacobsson, 2008; Lundvall, 1992; Nelson & Rosenberg, 1993)  and 

theories of company structure and globalization in business history tradition (Chandler 1986, 

Williamson 1975, Dunning 1993, Jones 2005). The focus is on behaviour of actors (firms, 

public agencies, knowledge institutions, finance, etc.) involved in interactive learning 

processes to solve core challenges for development and introduction of new processes, 

methods or products. The relations between actors which strongly shape the outcome of the 

processes are dependent on established institutions, i.e. rules and regulations which direct 

actors’ behaviour. Within this field we particularly draw on recent theoretical and empirical 

studies on dynamics of natural resource based industries and economies (Andersen 2012; 

Smith 2007; Ville & Wicken 2013). Central here is that long term growth, value creation and 

diversification in natural resource industries (like oil and gas) are facilitated by a strong and 

viable innovation system around the resource industry (Andersen, 2011; David & Wright, 

1997). This has implications for the analysis of long term management of natural resources.  

Resource management in economics is traditionally  understood as optimizing value from 

extraction of a fixed stock of natural resources (see e.g. Hotelling, 1931). As a consequence, 

most studies of value creation from natural resources analyse optimal exploitation of the fixed, 

and thus scarce, resources; representing an equilibrium approach to economics. In our 

approach we acknowledge that in the longer run deposits of resources often increase 

significantly over time via improved search, that new resources and man-made substitutes 

emerge, and that principal sources of energy are often changed. Our approach underscores, 

however, that the ability to create, efficiently use and change natural and energy resources is 

partly determined by innovation capabilities (Rosenberg, 1976). This implies that search, 

creation/discovery, efficient extraction and value-adding use of natural resources are subject 

to accumulated knowledge and technology. In consequence, a dynamic approach to resource 

management focuses on how knowledge development and innovation enables the creation, 

production, and use of resources. This perspective acknowledges the importance of 

optimizing value from natural resources in the short run. In the longer run, however, the key 

issue remains developing innovation capabilities. This perspective is related to an 

evolutionary approach to economics where structural change, growth and value creation in the 

economy emerges from innovation (Kuznets, 1971; Nelson, 1995).  

Studies of knowledge creation in natural resource-based industries describe a central 

relationship between firms which produce the natural resource (i.e. oil companies) and the 
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firms and organizations which develop resources and knowledge relevant for solving 

problems for the producers (i.e. supplier industry). At the firm level, new knowledge is 

produced in interactive learning networks between producers, users and research 

organizations, for example in the form of R&D collaboration or systematic feedback on new 

technology (Dantas & Bell, 2011; Gulbrandsen, 2008).  

At the industry level this dynamics of knowledge development and innovation is centred on 

the relationship between receiving sectors (i.e. sectors which receive knowledge and 

resources from others in order to innovate) and enabling sectors (i.e. sectors which produce 

knowledge and resources used by firms in the receiving sector) (Pol et al 2002, Andersen 

2011, Ville and Wicken 2012). The development of the oil and gas enabling sector, which we 

have defined as the supplier industry, is thus essential for the direct and indirect value creation 

based on the petroleum resources on the Norwegian shelf. This research project seeks to 

uncover the dynamics which drive the long term development of the petroleum industry by 

analysing a) the growth of the enabling sector, b) the relationship between oil companies and 

the enabling sector in innovation processes, and c) how the enabling sector can be further 

developed to create potential for future diversification and new growth sectors in the national 

economy. The understanding of this dynamics is important not only for Norway, but for all 

parties which have an interest in the future development of energy resources. 

The discussion of the challenges of the Norwegian oil and gas sector forms the basis for 

formulation the research questions of the project.  

(1) What characterises the petroleum industry innovation system in Norway since 2000? How 

is the interaction between receiving (i.e. oil and gas companies) and enabling (i.e. supplier 

industry and R&D) sectors changing in Norway and internationally, and what are the 

implications of these changes for innovation?  

(2) What are the implications of the current internationalisation process and the supplier 

industry’s strong export focus for the future for innovation processes in Norway?  

(3) What is the potential for future industry diversification based on the petroleum 

supplier/enabling industries? How can policy support such a process? 

The research questions form the basis for organizing the project into three Work Packages 

(WPs). Methodological issues are discussed within each of the WPs. 

2.2.1 WP1: Organization of innovation processes in the petroleum industry 
WP1 focuses on the organization of innovation activities in the petroleum industry starting 

from particular technological innovation processes in the sector. Innovation process studies 

have previously targeted many different kinds of innovation processes, but there are few 

studies of innovation in the petroleum sector. The fundamental perspective is that 

technological innovation processes are a collective phenomenon that emerges and develops 

over considerable time periods (van de Ven et al 1999, Thune & Gulbrandsen 2014). 

Successful innovation processes rely on input from a range of specialized firms and 

considerable support from public organisations, meaning that innovation processes invoke the 

use of large scientific-technological networks. These networks are essential for the creation, 

transfer and absorption of new knowledge and ultimately economic growth, and globalization 

of markets and technologies increases the importance of networks for innovation (Freeman 

1991, Powell & Grodal 2005). Innovation through network collaboration reduces the risk and 

complexity involved in the development of new products and processes by spreading risk 

among several partners with complementary aims (Thune 2007). Collaborative agreements 

between firms and other organizations represent the formalized links or global networks in 

which individual firms operate, and may include agreements within an enterprise group, up-

stream suppliers, downstream customers, competitors, the government and universities and 
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research institutes. These agreements can be formal, usually encompassing a contract or 

strategic alliance with long-term objectives, or they can be informal, flexible and trust-based 

relations, often linking enterprises with various local actors.   

 

Our expectation is that innovation networks are key to innovation in the petroleum industry, 

but that unique innovation processes and networks may be seen due to the large size of 

development projects and the involvement of a large number of actors from the oil industry 

and different parts of the supplier industry. The aim of the WP is to describe varied innovation 

networks and how they work to deliver complex technological innovations. We will 

particularly target networks that operate under different contractual arrangements (bilateral 

and consortia forms) and differences in modes of collaboration in global and domestic 

innovation networks.  

To investigate innovation networks in the petroleum industry, we will make use of both 

quantitative and qualitative social network analysis (Prell 2012) in a two-step research 

strategy. First we will collect quantitative data on the extent and kinds of links that exists 

between the supplier industry, the petroleum industry and science/technology providers, as 

well as data on key innovation activities. Relevant data will be data on M&As and contractual 

agreements between supply firms, R&D partners and petroleum operator firms, available in 

technical and trade publications and company websites/press releases, as well as relevant 

industry databases and reports. The compilation of a network dataset will be complemented 

with case studies of key technological innovation processes connected to field development 

projects that are currently being carried out, and collect data in the form of documentary 

material and interviews with key organisations that participated in the projects.  

2.2.2 WP2: The development of the enabling sector in a global economy  

The successful development of the oil and gas innovation system until the late 1990s – 

resulting in the emergence of many new technologies – has been well analysed (Engen 2009). 

WP2 will however study the factors contributing to the development of an internationally 

competitive Norwegian offshore enabling industry from the late 1990s until today, which has 

not been systematically analysed to date. The build-up of a successful innovation system in 

the oil and gas sector has resulted in technologies used to increase the value of Norwegian 

petroleum resources, improving the ability to explore new fields, to increase recovery rate in 

existing fields and reduce costs of production. This WP will focus on factors that have 

contributed to this success, as well as coming challenges. 

The WP focuses on capability building in the supplier industry, particularly from the turn of 

the millennium and focus on factors that have contributed to this particular development path. 

The Norwegian shelf for oil and gas production can be seen as a laboratory for technological 

development in the industry globally. We will investigate the factors which influence how 

Norwegian firms operate in other markets and how learning from international operations 

influences the processes and innovation strategies in Norway. Challenges of the natural 

environment and political regulations created strong pressure for problem solving dynamics, 

demanding build-up of the capabilities and competences in the oil companies and the supplier 

industry. The changing global context of the oil and gas industry during the latest years 

represents new challenges for Norwegian oil and gas industry. 

The rapid growth of export is the outcome of two types of processes. Firstly, it is related to 

internationalization of the value chain. Production of installations and drilling platforms, 

which traditionally were made in Norway, has increasingly been produced in East Asia. 

Norwegian firms have become sub-suppliers of engineering services and advanced 

technological equipment to platforms produced by main contractors abroad, but later imported 



5 
 

to Norway and used on the Norwegian shelf. The WP will thus study how the Norwegian 

supplier industry’s new and more advance position in the value chain influences the 

capabilities to exploit resources on the Norwegian continental shelf. Secondly, a substantial 

part of Norwegian export also goes to large and challenging offshore scenes such as Brazil, 

Angola and the Gulf of Mexico. With the increasing globalization of the industry in mind, this 

work package will study the relationship between supplier and oil industries in different 

national contexts - where we will emphasis developments in Brazil, US and Norway.  

To investigate these questions, the work package will carry out an empirical study of 

development of the supplier industry from the late 1990s, emphasizing the factors which have 

influenced how Norwegian firms operate in international markets and how learning from 

international operations influences the processes and innovation strategies in Norway. We 

investigate issues like foreign versus Norwegian ownership (state ownership in the case of 

Aker Solutions and Kongsberg Group) as well as localization of headquarters, and investment 

on R &D and innovation activities. Attention will also be given how governmental support of 

research and the support of relevant institutions (Petrad, Intsok, Konkraft, and Innovasjon 

Norge etc.) have been important in promoting the Norwegian supply industry’s development. 

Our main data will therefore be collected from central Norwegian supplier firms, both about 

their development in Norway as well as how they are operating in different international 

markets (US and Brazil). We will use a combination of more general available information on 

contracts, market share etc. as well as in depth case studies of firms, field projects and clusters 

of particular interest.  

Since the relationship between oil companies and the supplier industry to a large degree is 

defined by contracts, the oil companies’ contract policies will be given special attention in the 

WP.  In all three offshore regions we focus on (Brazil, USA and Norway), different varieties 

of Engineering, Procurement and Construction (EPC) contracts have been used since the 

1990s. We will also explore how the use of industry standards (API, NORSOK, ISO, etc.) 

may have influenced market shares in the three largest offshore markets. In a comparative 

analysis of business structure in the offshore industry in the three countries, the role of 

Norwegian firms will be our main subject. However, to evaluate the robustness of Norwegian 

firms we also need knowledge about the competition they are up with (established dominant 

foreign owned multinational oil service forms as well as local firms promoted be local content 

policies).  

Actual market shares and profit will always be main criteria in measuring Norwegian supply 

industry’s success. However, since our aim is to explore how learning form international 

operations also can play an important role in further development of the Norwegian offshore 

sector, we will in all case studies (like challenging deep-water operations) will have a special 

focus on the  technological content of projects where Norwegian companies takes part. Such 

approach is in line with KONKRAFT where the main objective is to “use the technology and 

expertise developed on the Norwegian continental shelf internationally and thus strengthening 

the long term basis for the growth and development of the petroleum cluster” (Konkraft report 

4 Internationalisation).  

We will combine the use of critical historical method with the theoretical approach the whole 

project is based on. We will use a combination of written sources such as annual reports, 

business press, public documents with relevant statistics as well as interviews and data 

supplied by firms. 

2.2.3 WP3: Industry diversification based on oil and gas supply industry 
A main challenge for most oil economies is the lack of industrial diversification. Also in 

Norway there is an emerging concern that large parts of national economic resources and 
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capabilities are concentrated in one part of the economy, raising concerns as to what extent 

this concentration will create long-term challenges for the economy and welfare (OED 2002, 

Cappelen et al. 2003). One aspect of this concern is what will happen to the supplier industry 

if or when the investment level in the national and/or global oil industry drops. This issue is 

related to the wider policy of climate change and the strategies involving a global transition 

from fossil to renewable energy sources. The aim of this WP is to explore to what extent the 

oil and gas supply industry can form the basis for future value creation through diversification 

and establishment of new industries. 

 

Industrial diversification is as a path-dependent process which means that diversification, 

referred to as path creation (Garud & Karnøe, 2001), to some extent must build on and be 

compatible with existing capabilities, technology, economic conditions, infrastructure, 

institutions and vested interests (Dosi, 1988). These properties interact to create a dominant 

techno-economic path, resulting in what is referred to as ‘lock-in’ phenomena (Unruh, 2000; 

Walker, 2000). Overcoming lock-in normally requires that policy pro-actively alters the 

conditions underpinning the lock-in situation (Unruh, 2002). Historically, economies that are 

locked-in to natural resource industries have often been unable to respond to changes in 

international markets with industrial diversification (Marín & Benavent, 2011). A key insight 

from innovation studies is that because innovation most often is a result of new combinations 

of existing knowledge, the larger an economy’s knowledge diversity, the larger its innovation 

and diversification potential (Boschma & Frenken, 2011; Hidalgo & Hausmann, 2009). The 

key proposition is thus that the oil and gas supplier industry’s ability to diversify is mainly 

determined by its current diversity of activities and related innovation system. Presently little 

is known, however, about the diversification potential of the existing supplier industry or 

associated policy challenges.  

 

The WP will approach this work in two analytical steps:  (1) Explore and map to what extent 

the supplier industry at presently is diversified in terms of inter alia diversity of industries it 

supplies, internationalization, and knowledge bases with focus on developments after 2000. 

Empirically we will rely on document based searches to build up a database of the supplier 

industry and its role in innovation (shared with WP 1) and data collected in WP 2. (2) In a 

second step we will, as a case study, analyse how the enabling sector’s activities in renewable 

energy sectors constitute an embryonic path by looking at the related technological niche 

networks. We will map related technologies, networks of actors, and market characteristics 

identify barriers for its further development. The latter can in turn inform public policies for 

industrial diversification. Empirically this will rely on existing research documents, report, 

trade journals and interviews with relevant stakeholders. 

2.3 The project plan, project management, organisation and cooperation 

The project will be led by the Centre for Technology, Innovation and Culture (TIK) at the 

University of Oslo, a leading research environment in Norway for innovation studies and the 

origin of internationally recognized outputs such as the Oxford Handbook of Innovation and 

the book Innovation, Path-dependency and Policy specifically on the development of the 

Norwegian innovation system. The project fits thematically well into both the core profile of 

TIKs innovation group and specific on-going studies of natural resources/energy and 

collaborative innovation processes. The project research group is strongly inter-disciplinary 

(history, economics, business administration, political science, innovation studies) and has 

considerable experience in combining complementary research approaches and 

methodologies. Besides strong senior capacity, TIK also has a large group of PhD students 

and postdocs, as well as two master programs. 
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Senior researcher Dr. Taran Thune will be project leader with responsibility for coordinating 

the work across WPs and following up milestones.  The three work package will be led by a 

principal investigator (Taran Thune, Helge Ryggvik & Magnus Gulbrandsen) and will involve 

collaboration between researchers at University of Stavanger, University of Oslo, and 

Universidade Cândido Mendes in Rio de Janeiro. In addition to the researchers named below, 

we will recruit one person is a researcher position to work in WP 3 and a Ph.d. fellow to work 

in WP 2, as well as a research assistant to work in WP 1. The Phd fellow will work in WP 2 

mainly and will predominantly work on the historical analysis of the development of the 

petroleum supply industry operating in Norway. Several master students, PhD students and 

postdocs affiliated to TIK will also take part in the project. Professor Olav Wicken and 

Professor Antonio Botelho, Universidade Cândido Mendes will work in a scientific advisory 

functions, and will contribute to work package 2 and 3.  

 

WP  Principal investigator Research staff  Collaboration  

WP 1 Researcher Taran Thune Research assistant  

Magnus Gulbrandsen 

User partners 

WP 2 Researcher Helge 

Ryggvik  

 

Ph.d. fellow 

Professor Ole Andreas Engen  

Professor Antonio Botelho 

University of 

Stavanger 

Universidade 

Cândido Mendes Rio 

de Janeiro 

User partners 

WP 3 Professor Magnus 

Gulbrandsen  

Researcher (to be hired) 

Olav Wicken  

User partners   

A project user board will also be established. The role of this board is to give suggestions for 

approaches and data collection, comment and criticize preliminary findings, and help 

disseminate and discuss results. We have established a formal relationship with Aker 

Solutions who will participant in the user board, and we will recruit two-three more firms. 

INTSOK and the Norwegian Federation of Industries have also expressed explicit interests in 

being part of a user board. Relevant research environments and public agencies might also be 

relevant user partners. We expect to have annual meetings with the user board, but also 

collaborate with the users during data collection and analysis phases. 

The project will involve national researchers and international expertise to secure high quality 

in both research and training. We have an established collaboration with University of 

Stavanger and Universidade Cândido Mendes Rio de Janeiro in Brazil. The relations with 

University of Stavanger are based on a long term partnership that also is formalised in the 

RCN Petromax2 research project: Robust regulatory regimes? Defences against major 

accidents. There is also close connections to the RCN funded research project: The 

“developmental state” reloaded: Brazilian industrial policy in the XXIst Century. 

2.4 Budget 
See application form   

3 Key perspectives and compliance with strategic documents 

3.1 Compliance with strategic documents 

The project will be a basis for development of a national competence centre for studies of the 

innovation and knowledge management aspects of the global and Norwegian petroleum 

industry. Through the University of Oslo we will provide relevant courses/training both at 

master and PhD level. The project will support training of young researchers (PhDs). TIK is 
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co-located and closely collaborating with the strategic program of energy research at the 

university (UiO Energi) which will ensure a long-term stable, dynamic research activity at 

UiO and an impact at the institutional level. 

3.2 Relevance and benefit to society 
The project will be directly relevant for the supplier industry and the oil/gas industry in 

Norway, and will provide the Norwegian government with new knowledge about the 

organization and collaboration of innovation and development processes in the sector. The 

societal relevance of the project is further described in section 1 and 2 of the proposal.     

3.3 Environmental impact 
The project has no known environmental impact  

3.4 Ethical perspectives 
The project does not address sensitive ethical issue that merit special consideration, and the 

research will follow standard principles in research ethics.   

3.5 Gender issues (Recruitment of women, gender balance and gender perspectives) 
The project leader is female.  TIK is a gender balanced research environment with a female 

director and female majority among postdocs and PhD candidates. A little more than half of 

the master students are women, and the gender balanced recruitment prospects are very good. 

4 Dissemination and communication of results 

4.1 Dissemination plan 
This is found in the electronic form. 

4.2 Communication with users 
This is also outlined in the form and in section 2.3. 

5 Additional information specifically requested in the call for proposals 

This project is oriented at Strategic Theme 1 in the Petrosam project plan (“Forvaltningen av 

ressursene på norsk sokkel”). 

References 

Andersen, A. D. (2011). Innovation systems and natural resources – the case of sugarcane in Brazil. 

Ph.D. Dissertation, Department of Business Studies, Aalborg University, Denmark. 

Andersen, A. D. (2012). Towards a new approach to natural resources and development: the role of 

learning, innovation and linkage dynamics. International Journal of Technological Learning, 

Innovation and Development, 5(3), 291–324. 

Bergek, A., Hekkert, M., & Jacobsson, S. (2008). Functions in innovation systems: A framework for 

analysing energy system dynamics and identifying goals for system-building activities by 

entrepreneurs and policy makers. In T. J. Foxon, J. Köhler, & C. Oughton (Eds.), Innovation for 

a low carbon economy: economic, institutional and management approaches. Edward Elgar. 

Boschma, R., & Frenken, K. (2011). Technological Relatedness, Related Variety and Economic 

Geography. In P. Cooke, B. Asheim, R. Boschma, R. Marti, D. Schwartz, & F. Tödtling (Eds.), 

Handbook Of Regional Innovation And Growth. Edward Elgar. 

Cappelen, Å, Eika, T., Johansen P.R., Jørgensen J-A. (2003), Makroøkonomiske konsekvenser av 

lavere aktivitet i oljevirksomheten framover, SSB Notat 43.  

Chandler, A.D (1986)  The visible Hand: The History of the American Industrial Enterprise. MIT 

Press. 

Dantas, E., & Bell, M. (2011). The Co-Evolution of Firm-Centered Knowledge Networks and 

Capabilities in Late Industrializing Countries : The Case of Petrobras in the Offshore Oil 

Innovation System in Brazil. World Development, 39(9), 1570–1591. 



9 
 

David, P. A., & Wright, G. (1997). Increasing returns and the genesis of american resource abundance. 

Industrial and Corporate Change, 6(2), 203–242. 

Dosi, G. (1988). Sources, procedures, and microeconomic effects of innovation. Journal of economic 

literature, 26(3), 1120–1171. 

Dunning, J. (1993). Multinational Enterprises and the global Economy. Reading. 

Engen, O.A., (2002) Rhetoric and realities: the NORSOK programme and technical and organisational 

change in the Norwegian petroleum industrial complex. Dr. polit. thesis, University of Bergen. 

Engen, O.A (2009) "The Development of the Norwegian Petroleum Innovation System. A Historical 

Overview." in Innovation, Path Dependency and Policy: The Norwegian Case. Eds: Jan 

Fagerberg, Bent Verspagen & David Mowery. Oxford University Press. 

Freeman, C. (1991) Networks of innovators: A synthesis of research issues. Research Policy, 20:499-

514 

Garud, R., & Karnøe, P. (2001). Path creation as a process of mindful deviation. In Path dependence 

and creation (p. 440). Psychology Press. 

Gulbrandsen, M. (2008). The co-evolution of research institutes with universities and user needs. In E. 

Moen (Ed.), Science and society relationships in the age of globalization. Past reforms and 

future challenges. Oslo: The Research Council of Norway. 

Hanson, J., & Wicken, O. (2008). Rik på natur. Innovasjon i en ressursbasert kunnskapsøkonomi. 

Fagbokforlaget: Bergen. 

Hidalgo, C., & Hausmann, R. (2009). The building blocks of economic complexity. Proceedings of 

the National Academy of Sciences of the United States of America, 106(26), 10570–5. 

doi:10.1073/pnas.0900943106.  

Holm, E. Norwegian technology development – publicly financed R&D’s development and role. OG21 

Forum 2013. 

Hotelling, H. (1931). The economics of exhaustible resources. Journal of Political Economy, 39(2), 

137–175. 

Jones, G., (2004). Multinationals and global Capitalism: From the Nineteenth to the Twenty-first 

Century. Oxford. 

Kuznets, S. (1971). Economic growth of nations: total output and production structure. Cambridge, 

Massachusetts: Belknap Press of Harvard University. 

Lundvall, B.-Å. (Ed.). (1992). National Systems of Innovation – Toward a Theory of Innovation and 

Interactive Learning. Analysis. London: Pinter. 

Marín, A., & Benavent, J. M. (2011). Evaluating Alternative Productions in Natural Resource-Based 

Industries in LAC: Can They Help to Transform Problematic NR Activities. Retrieved from 

http://nrpathways.wix.com/home 

Nelson, R. (1995). Recent Evolutionary Theorizing About Economic Change. Journal of Economic 

Literature, 33(1), 48–90. 

Nelson, R., & Rosenberg, N. (1993). Technical Innovation and National Systems. In R. R. Nelson 

(Ed.), National Innovation Systems - A Comparative Analysis. Oxford Univ Press. 

Olje og energidepartementet (2002), "Om olje og gassvirksomheten", St.m. nr. 38(2001-2002) 

Pol, E., Carroll, P., & Robertson, P. (2002). A new typology for economic sectors with a view to 

policy implications. Economics of Innovation and New Technology, 11(1), 61–76. 

Powell, W. & Grodal, S. (2005): “Network of innovators”. Oxford Handbook of innovation, 

(Fagerberg et al) (eds) Oxford University Press. 

Prell, C. 2012. Social network analysis. Sage Publications. 

Rosenberg, N. (1976). Innovative Responses to Materials Shortages. In Perspectives on technology. 

Cambridge University Press. 

Ryggvik, H. (2013). Building a skilled national offshore oil industry: the Norwegian experience. TIK. 

Sachs, J., & Warner, A. (1995). Natural resource abundance and economic growth. NBER Working 

Paper Series 5398, National Bureau of Economic Research. 

Smith, K. (2007). Innovation and growth in resource-based economies,CEDA Growth 58:Competing 

Development of Australia, Melbourne 58. 



10 
 

Thune, T. (2007): “University-industry collaboration: the network embeddedness approach”. Science 

and public policy, Vol. 34, nr. 3, April 2007 

Thune, T. & Gulbrandsen, M. (2014). Exploring dynamics of collaboration in university-industry 

partnerships: explaining development patterns and partner exits. Journal of technology transfer, 

forthcoming.    

Unruh, G. C. (2000). Understanding carbon lock-in. Energy policy. 

Unruh, G. C. (2002). Escaping carbon lock-in. Energy Policy, 30(4), 317–325. doi:10.1016/S0301-

4215(01)00098-2 

Utterback, J. M. (1994). Mastering the Dynamics of Innovation. Cambridge, MA. 

Van de Ven, A. et al (1999). The innovation journey. Oxford University Press 

Ville, S., & Wicken, O. (2012). The dynamics of resource-based economic development: Evidence 

from Australia and Norway. Industrial and Corporate Change. 

Walker, W. (2000). Entrapment in large technology systems: institutional commitment and power 

relations. Research Policy, 29(7-8), 833–846. 

Wang, Z. and Krupnick, A., A Retrospective Review of Shale Gas Development in the United States. 

What Led to the Boom?, Resources For the Future Discussion Paper 13-12, Washington April 

2013 

Williamson, O. E. (1975). Markets and Hierarchies, Analysis and Antitrust Implications. Free Press. 

Zimmermann, E. W. (1972). World resources and industries. Garland. 


