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Editorial
Introductory Words on the Near and Not so Near Future of Technovation
Jonathan Linton 2

Refereed papers
Mutually benefiting joint innovation process between industry and big-science
Olli Vuola and Ari-Pekka Hameri (Lausanne, Switzerland) 3
Previous studies have considered the role of universities and academic institutions in technological innovation, and the impact of 
big-science centres on this activity has also been a focus. This present study documents participative research on how companies 
can catalyse new technology-based innovation processes through systematic big-science collaboration (with its associated facilities).
The longitudinal study is based on nine in-depth case studies carried out over nine years.

There’s a new man in town: the paradigm shift in optical technology
Rainer Freitsch and Hariolf Grupp (Karlsruhe, Germany) 13
The authors’ contribution offers an insight into the multiple spheres being opened up by the new optical technology. 
Its many applications are described, as are the global developments and the many patents taken out. Attitudes and 
applications in various countries are discussed and the possibilities for further developments appear endless.

In search of the drivers of high growth in manufacturing SMEs
Nicholas O’Regan, Abby Ghobadian and David Gallear (London, UK) 30 
The writers set out to determine factors which may influence small manufacturing firms to achieve high growth. 
They conducted focus group interviews with six managing directors of SMEs and present some interesting results.

Managing creative team performance in virtual enviroments: an empirical study in 
44 R&D teams
Jan Kratzer, Roger Th.A.J. Leenders, and Jo.M.L. Van Engelen (Groningen, The Netherlands) 42
The level of an R&D team’s virtuosity is linked to three factors by the authors following a study of 44 R&D teams. 
The way in which these factors are employed is linked to creative performance in their findings.

Information technology support for the knowledge and social processes of innovation 
management
Emmanuel D. Adamides and Nikos Karacapilidis (Rion, Greece) 50
Information technology support for the management of innovation is the focus of this work. An innovation systems 
framework is presented based on a systemic problem-knowledge representation scheme and the use of a web-based 
software system, ‘Knowledge Breeder’ is described by a use case.

Strategic resonance between technological and organisational capabilities in the innovation
process within firms
Steve Brown (Exeter, UK) and Felicia Fai (Bath, UK) 60
The writers suggest that literature on innovation so far fails to deal sufficiently with some contextual issues of changing 
paradigms of manufacturing and the impact of these developments on the innovation process. The concept of strategic 
resonance is suggested as an aid to firms’ innovation development processes.

Eco-innovation and new product development: understanding the influences on market 
performance
Devashish Pujari (Hamilton, Ontario, Canada) 76
This paper reports on a survey of environmental new product development (ENPD) in North America and new activities in 
this area are identified. Hierarchical regression method is used to establish the impact of eco-innovation activities in ENPD 
projects on market performance, and findings are presented.

Value chain migration from production to product centred operations: an analysis of the 
Irish medical device industry
Dermot Fennelly (Sligo, Ireland) and Kathryn Cormican (Galway, Ireland) 86
The concept of value chain migration in the Irish medical devices industry is explored as is the shift from production to 
product-control operations in this area. The study examines the competitive environment of multinational subsidiaries 
based in Ireland and the nature and extent of R&D activities. Suggestions are put forward to improve performance.



Using process mapping and business process simulation to support a process-based 
approach to change in a public sector organisation
A. Greasley (Birmingham, UK) 95
An information system for road traffic accident reporting in a UK police force is the basis of a case study which 
demonstrates the use of a process based approach to change. The advantages of this approach are described, as is the 
ability of a simulation run over time to gauge changes and to proof new designs.

Stimulating new industries from emerging technologies: challenges for the public sector
Shih-Chang Hung and Yee-Yeen Chu (Hsinchu, Taiwan, ROC) 104
The Taiwanese development of new technology-based industries is used to illustrate how policy can shape the 
development of emerging technologies into new industries. The many ways this is achieved and critical mechanisms 
to achieve this end are described. The study of the Industrial Research Institute of Taiwan on biochips and nanotechnology 
shows how a statutory body to address the above functions may be built.

Adoption of virtual reality within construction processes: a factor analysis approach
Kiran Jude Fernandes (Heslington, UK), Vinesh Raja (Coventry, UK), Andrew White (Cranfield, UK) and 
Christos_Dimitris Tsinopoulos (Durham City, UK) 111
The results of the writers’ research within the UK construction sector provide a list of factors within the organisational,
environment and private dimensions which must be considered. Further research into the adoption of VR is needed.

Technological effort, technological capabilities and economic performance: A case study 
of the paper manufacturing sector in West Java
Martijn Jonker (Rotterdam, The Netherlands), Henny Romijn and Adam Szirmai (Eindhoven, The Netherlands) 121
This paper aims to develop adequate quantitative measures of machine-level technological effort, technological 
capabilities and economic performance for the paper industry in West Java, Indonesia, with an overall aim to 
examine technological development at micro level.
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Editorial

Entrepreneurship Today
Jonathan D. Linton 139

Refereed papers

Who’s who in venture capital research
Barbara Cornelius and Olle Persson (Umeå, Sweden) 142
A bibliometric study of research papers in venture capital considers: disciplinary fields, nature of research 
funding, and co-citation based on a study of 472 papers.

Strategic and cognitive criteria for the selection of startups
Felipe Csaszar, Miguel Nussbaum and Marcos Sepulveda (Santiago, Chile) 151
A decision aid to assist venture capitalists in their decision-making processes is proposed and demonstrated

Success in Israeli high-tech start-ups; critical factors and process
Schaul Chorev and Alistair R. Anderson (Aberdeen, Scotland, UK) 162
A model of the factors deemed critical for success in high-tech new ventures in Israel is developed based on analysis 
of the literature and a Delphi study.

The mind of a technopreneuress: differentiating the self-leading, entrepreneurial from 
custodial, managerial female
Check Teck Foo, Loh Sow Wai and Tan Soo Lang (Singapore) 175
Considers 89 successful business women in Asia from the perspective of entrepreneurial versus managerial interpersonal,
personal, and leadership styles.

Action-based entrepreneurship education
Einar A. Rasmussen (Bodø, Norway) and Roger Sørheim (Trondheim, Norway) 185
Presents a number of action-based activities in Sweden involving learning-by-doing activities in a group setting. 
Implications for setting up action-based entrepreneurship education are provided.
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A project-based approach to entrepreneurial leadership education
Gül E. Okudan and Sarah E. Rzasa (University Park, PA, USA) 195
Shares the implementation of a project-based approach for entrepreneurial leadership education as an avenue for 
entrepreneurship educators to learn from each other.

Preparing business students for co-operation in multi-disciplinary new venture teams: 
empirical insights from a business planning course
Christian Lüthje (Hamburg. Germany) and Reinhard Prügl (Vienna, Austria) 211
Investigates the psychological effects of an interdisciplinary business-planning course. The experience changed students’
attitudes, perceptions, and fostered an awareness of the challenges involved in cross-disciplinary co-operation.

Learning new technologies by small and medium enterprises in developing countries
Banji Oyelaran-Oyeyinka and Kaushalesh Lal (Maastricht, The Netherlands) 220
Examines the manner in which SMEs in developing countries learn, use and augment their capabilities with new 
technologies. Findings include the role and impact of formal and non-formal learning.

Using bricolage to integrate business and information technology innovation in SMEs
Elaine Ferneley and Frances Bell (Salford, UK) 232
Considers the use of bricolage for learning from experience using two case studies. A set of guiding principles to 
assist SMEs with the use of bricolage are offered.

The application of a new research and development project selection model in SMEs
C.P. Lawson, P.J. Longhurst and P.C. Ivey (Cranfield Bedfordshire, UK) 242
Investigates a new hybrid project selection model for SMEs. Field results provide insights into adoption barriers. 
A method for R&D project portfolio cash-flow tracking is proposed.

Fast tracking innovation in manufacturing SMEs
Nicholas O’Regan, Abby Ghobadian and Martin Sims (London, UK) 251
Provides systematic steps to enable managers to be more effective in the management and deployment of innovation.

Interface standards and creating innovation markets—implications on SMEs in a 
technology programme
Heli Hyvättinen ( Helsinki, Finland) 262
Examines the influence of a technology programme on the innovation processes of SMEs. Findings include the 
potential for technology programmes based on an open standard to assist in relieving lock-in situations.

The role of diffusion of innovations for incremental development in small enterprises
M. Kamal Uddin (Dhaka, Bangladesh) 274
Considers the interface between innovation and diffusion and the role of adaptive improvements in promoting 
technologies in rural micro-industries. The paper is based on a sample of SMEs in Bangladesh.
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Editorial
Ranking of Technology and Innovation Management Journals
Jonathan Linton 285

Refereed papers
Management of technology: themes, concepts and relationships
Alan Pilkington (Egham, UK) and Thorsten Teichert (Hamburg, Germany) 288
Bibliometric and social network techniques are used to investigate the technology management literature. The research agenda 
of scholars differs substantially from each other depending on geographic location. Implications to the field are discussed.

Analysis of technological innovation from business economics and management
Jesús Galende (Salamance, Spain) 300
Identifies and analyses the main contributions to the analysis of firms’ innovative activities from the perspective of industrial 
organization, transactions costs, positive agency, resource-based view, and evolutionary theory. Each theoretical approach 
has value for analyzing a specific aspect of innovative activity.

What triggers change and innovation?
Carlos Corral Montalvo (Delft, The Netherlands) 312
Introduces and empirically tests a model that enables the integration of knowledge generated in diverse areas of 
innovation studies to explore, explain, and predict the innovative behavior of the firm in specific contexts.
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From theory to practice: challenges in operationalising a technology selection 
framework
Noordin Shehabbuddeen, David Probert, Robert Phaal (Cambridge, UK) 324
Considers the experience of operationalising a framework for technology selection through the application of a 
software tool. The link between theoretical concepts presented in the framework and applied technology selection 
considerations are discussed.

Technology management tools: concept, development and application
Robert Phaal, Clare J.P. Farrukh and David R. Probert (Cambridge, UK) 336
Classifies technology management tools into four different types of matrix tools–matrices, grids, tables, and scored profiles.

Investment in new technology: modelling the decision process
Gregorio Gimenez (Zaragoza, Spain) 345
Presents a model for the decision to acquire a new technology to replace an existing technology. The cost-benefit analysis 
considers the lapse of time between technology introduction and adoption, useful life, acquisition cost, learning costs, speed 
of innovation process, and interest rates.

Understanding migration strategies by decoupling application roles and technology 
generations
Anders Mårtensson and Pablo Valiente (Stockholm, Sweden) 351
Focuses on renewal investments where subsequent generations of technology are adopted for the same purpose. Customers,
companies and technology are shown to be important factors. An analytic expression is developed from the combination of 
business, technology generation, and technology switching perspectives.

Catching up through developing innovation capability: evidence from China’s 
telecom-equipment industry
Peilei Fan (Cambridge, MA, USA) 359
Studies the history of China’s telecom equipment industry and finds that innovation capability and self-developed 
technologies have been critical to the attempts of domestic firms to catch up to multinational corporations.

Technological alliances and the market valuation of new economy firms
Cristina Bayona, Pilar Corredor and Rafael Santamaría (Navarra, Spain) 369
Analyses the impact of 69 technology alliance announcements on share prices in Spanish new economy firms. 
While there is no overall reaction of share prices to these announcements, there is an increase in volatility of the 
shares during the event window.

Alliance patterns during industry life cycle emergence: the case of Ericsson and Nokia
John Rice (Canberra, Australia) and Peter Galvin (Perth, Australia) 384
Utilizes an Industrial Lifecycle Approach to understand changes in the rationale for alliance formation as a response 
to changes in organizational needs and industry imperatives.

Implementing complex innovations in fluid multi-stakeholder environments: 
experiences of ‘telecare’
James Barlow, Steffen Bayer and Richard Curry (London, UK) 396
Explores the way project complexity, organizational context and project management approach interact during the 
planning and implementation of UK telecare. Insights from research in medical technology and service innovation 
help to explain the challenges to mainstream telecare delivery and the role of project management during implementation.

The role of technology in the investment of German firms in China
Xiangdong Chen (Beijing, People’s Republic of China) and Guido Reger (Potsdam, Germany) 407
Analyzes and explains the role of technology in foreign direct investment. Through a review of literature and a 
survey the management drivers are found to relate to expanding and developing markets through investments in 
production and management.

Volume 26 Number 4 April 2006

Technological learning for entrepreneurial development (TL4ED) in the knowledge 
economy (KE): Case studies and lessons learned
Elias G. Carayannis, Denisa Popescu, Caroline Sipp and McDonald Stewart (Washington DC, USA) 419
Discusses the role that technological learning and information and communication technologies play in development 
in the knowledge economy. Conceptual constructs are supported by a series of cases from developed, developing and 
transition economies. Implications to entrepreneurs, policy makers, and practitioners are discussed.
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Reconceptualizing innovation policy. The case of France
Blanka Vavakova (Paris, France) 444
Analyzes shifts in policy and the results that have occurred. Including the effects that changes in government innovation 
policy has had on: contract research, patenting activity, public sector research institutes, and performance of French firms 
in R&D.

Regional systems of innovation and the knowledge production function: the Spanish case
Mikel Buesa, Joost Heijs, Mónica Martínez Pellitero and Thomas Baumert (Madrid, Spain) 463
Uses a factorial analysis to differentiate between the impact on regional innovation capacity of the regional production 
and innovation environment, universities, public administration and private enterprise. A cluster analysis is then used 
to identify four important factors. Patents are then used as a measure of the innovative capacity of different regions. 
The importance of the regional production and innovation environment is established.

Elucidating the industrial cluster effect from a system dynamics perspective
Chin-Huang Lin, Chiu-Mei Tung and Chih-Tai Huang (Hsinchu, Taiwan, ROC) 473
Etablishes a dynamic model of various factors of industrial cluster effect through causal loop diagrams. Systems dynamics is 
used to identify and integrate a model that considers the four important interactive dimensions of industrial competitiveness:
manpower, technology, money and market flows.

Product development success through cooperation: A study of entrepreneurial firms
Michael Dowling (Regensburg, Germany) and Roland Helm (Jena, Germany) 483
Examines the moderating affect of age on the relationship between cooperation and new product success for entrepreneurial 
firms. Hypotheses that cooperative relationships lead to higher new product development success are developed. 
Younger firms are found to be more successful when they cooperate with other firms and older firms profit more by 
cooperating with research institutions.

Assessing science parks’ performances: directions from selected Italian case studies
Barbara Bigliardi (Parma, Italy), Alberto Ivo Dormio (Repubblica di San Marino), Anna Nosella and 
Giorgio Petroni (Vicenza, Italy) 489
Provides a theory-grounded methodological framework to measure science park performance and offers suggestion for 
measuring the performance of science parks. Evaluation criteria should be aligned with actual mission, stakeholders,
regional economic conditions, legal forms, park lifecycle, and competence base of research centers. This analysis is 
applied to four case studies in Italy.

Utility of location: A comparative survey between small new technology-based firms 
located on and off Science Parks—Implications for facilities management
Paul Dettwiler (Göteburg, Sweden), Peter Lindelöf (Nottingham, UK) and Hans Löfsten (Göteburg, Sweden) 506
Highlights the role of facilities management for new technology based firms. It is found that facilities management 
indirectly contributes to interaction, inter-firm relations and networks that can be found in science parks in particular.

Initiatives to promote commercialization of university knowledge
Einar Rasmussen (Bødo, Norway), Øystein Moen (Trondheim, Norway) and Magnus Gulbrandsen (Oslo, Norway) 518
Through case studies of European universities of science and technology several commercial initiatives are assessed. 
The challenge is found to be how to coordinate and support mechanisms for commercialization and entrepreneurship 
with traditional university activities.

How can university–industry–government interactions change the innovation scenario 
in Portugal?—the case of the University of Coimbra
J.P.C. Marques (Coimbra, Portugal), J.M.G. Caraça (Lisboa, Portugal) and H. Diz (Aveiro, Portugal) 534
Considers the role of a university in the triple-helix model. A case study of the University of Coimbra in Portugal is considered.
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Refereed papers
Focus on Biotechnology

Management practices and strategies to accelerate the innovation cycle in the 
biotechnology industry
Milé Terziovski and John P. Morgan (Parkville, Australia)  545
An action research methodology involving 14 representatives of the biomedical sector is used to examine management 
practices and strategies that are critical to successful commercialization. Emerging issues and challenges for the 
Biotechnology industry are also considered.
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Swedish BioTech SMEs: the veiled values in online networks
Leyland Pitt (Burnaby, Canada), Rian van der Merwe (San Jose, CA, USA), Pierre Berthon (Waltham, MA, USA),
Esmail Salehi-Sangari (Lulea, Sweden) and Bradley R. Barnes (Leeds, UK) 553
Outlines a methodology for viewing and valuing informal Internet networks. Networks are constructed and structural-hole 
analysis is then used to identify entrepreneurial opportunities surrounding these actors.

An integrated innovation process model based on practices of Australian biotechnology firms
Boaz Bernstein (Brisbane, Australia) and Prakash J. Singh (Melbourne, Australia) 561
Uses a multiple case study design to develop a conceptual model of the linear stage process model integrating market-pull 
and technology-push. By developing a more comprehensive and integrated model a better understanding of the innovation 
process is obtained.

Is technology integration the solution to biotechnology’s low research and development 
productivity?
Arsia Amir-Aslani and Syoum Negassi (Paris, France) 573
Unfolds the challenges faced by biotech companies involved in drug discovery. Strategies to help biotech firms apply 
their technologies across a broad range of applications within the research value chain are considered.

Focus on Knowledge Management
Managing dispersed workers: the new challenge in knowledge management
Mariano Corso (Milan, Italy), Antonella Martini, Luisa Pellegrini (Pisa, Italy), Silvia Massa and Stefania Testa (Geneva, Italy) 583
Uses three case studies to explore the relations between dispersed worker activities, knowledge management tools,
and worker satisfaction.

Knowledge management system for fourth generation R&D: KNOWVATION
Yongtae Park and Seonwoo Kim (Seoul, South Korea) 595
Presents a framework for designing and implementing knowledge management systems for fourth generation R&D. 
The framework integrates knowledge management and innovation.

Knowledge across cultures in the construction industry: sustainability, innovation & design
Adrian Demaid and Paul Quintas (Milton Keynes, UK) 603
Discusses the tension between knowledge creation, use and formalization of processes. Similarities between the 
fields of sustainability and risk management are considered.

Sponsored spin-offs, industrial growth and change
Martin W. Wallin and Åsa Lindholm Dahlstrand (Gothenburg, Sweden) 611
An empirical study of 101 Swedish IPOs is used to consider whether sponsored spin-offs are important for: creation of 
technology-based firms, industrial growth, industrial renewal and change. The study adds to the understanding of how 
existing firms and spin-offs contribute to the creation of new firms.

Focus on Operations
Lessons from implementing the balanced scorecard in a small and medium size 
manufacturing organization
Kiran Jude Fernandes (York, UK), Vinesh Raja (Coventry, England) and Andrew Whalley (Nuneaton, UK) 623
Gives results of the deployment and implementation of a balance score card approach. Managerial insights and 
guidelines for similar implementations are offered.

Forecasting innovation performance via neural networks—a case of Taiwanese 
manufacturing industry
Tai-Yue Wang and Shih-Chien Chien (Tainan, Taiwan, ROC) 635
Proposes a neural network to solve a forecasting problem. The use of the technique to predict innovation performance 
and adjust resource inputs to improve likely results is demonstrated.

Lessons from innovation empirical studies in the manufacturing sector: A systematic 
review of the literature from 1993–2003
Nizar Becheikh, Réjean Landry and Nabil Amara (Quebec, Canada) 644
Proposes a framework for the considering past innovation research in manufacturing. In doing so, insights are offered to 
managers and policy makers for improving innovation in practice and for researchers in understanding this phenomenon.

The post-1990 rebirth of the US machine tool industry: a temporary recovery?
Ronald V. Kalafsky (Charlotte, NC, USA) and Alan D. MacPherson (Buffalo, NY, USA) 665
Suggest that a small number of innovative machine tool companies have been faring quite well as a result of continued 
export development, while locally-oriented firms have languished. The paper contains a discussion of future scenarios 
for the domestic machine tool industry.
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Innovation risks of strategic outsourcing
A. Hoecht and P. Trott (Portsmouth, UK) 672
Investigates the innovation-related risks that arise from strategic outsourcing. Information Technology and 
Information Systems outsourcing is used to highlight the increased risks that arise from a move from traditional 
to strategic outsourcing and discusses measures that managers can take to better control these risks.

Mobile supply chain management: challenges for implementation
Teck-Yong Eng (London, UK) 682
Identifies the implications of mobile technology for supply chain management and develops propositions that influence 
the level of success of an implementation of mobile supply chain activities.

Enterprise resource planning systems and its implications for operations function
Mahesh Gupta and Amarpreet Kohli (Louisville, KY, USA) 687
Provides operations managers with a brief overview of ERP systems and highlights the implications of ERP for the operations
function. SAP/R3 is used as an example of how an ERP system can assist with strategy and operations in process design; 
production, planning and scheduling; inventory management; quality management; and human resource management.

An integrated structural model toward successful continuous improvement activity
Chih Wei Wu (Miao Li, Taiwan, ROC) and Chyong Ling Chen (Taichung, Taiwan, ROC) 697
Provides new insights into applying continuous improvement in an organization by providing a framework that not only 
assists in improving current processes, but is integrated into both firm strategy and eliminating potential future problems. 
The paper considers the need for continuous improvement to be integrated throughout an organization to ensure that 
improvements efforts are not optimal locally and sub-optimally organizationally.

Benefits, obstacles, and future of six sigma approach
Young Hoon Kwak and Frank T. Anbari (Washington, DC, USA) 708
Examines the evolution, benefits, and challenges of six sigma programs and identifies key factors that influenced successful 
project implementations. Lessons learned from these projects include the need to refine organizational culture continuously.

Relationship between total quality management (TQM) and continuous improvement of 
international project management (CIIPM)
Joo Y. Jung and Yong Jian Wang (Edinburg, TX, USA) 716
Investigates the relationship between total quality management and continuous improvement of international project 
management. A survey (n=137) suggests a more significant relationship between soft TQM elements with continuous 
improvement of international project management.

Project management competence development framework in turbulent business environment
Raija Suikki, Raija Tromstedt and Harri Haapasalo (Oulu, Finland) 723
Introduces Project Management Competence Development (PMCD) framework that has been used successfully 
at Nokia for several years.

Prevention and management of product recalls in the processed food industry: 
a case study based on an exporter’s perspective
Sameer Kumar and Erin Budin (Minneapolis, MN, USA) 739
Considers product recalls. Findings suggest recommended preventative measures for avoiding recalls include 
Hazard Analysis and Critical Control Point (HACCP) and Radio Frequency Identification (RFID).

Volume 26 Number 7 July 2006
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New Product Development
In search of efficiency—concurrent concept elaboration and improvement
Ragnar Kling (Stockholm, Sweden) 753
Proposes a change strategy to further the local understanding and meaning of efficiency in order to improve 
participative change programs. Four different conceptions of efficiency are considered.

Governance mechanisms and relationship productivity in vertical coordination for new 
product development
Teck-Yong Eng (London, UK) and Veronica Wong (Birmingham, UK) 761
Explores governance theory in relation to vertical coordination between firms over the product life cycle. 
It is suggested that high-tech firms can reduce their exposure to transactional inefficiencies by considering the 
impact of exogenous factors on the product life cycle and relationship productivity.
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Making use of the unused: shelf warmer technologies in research and development
Christoph Grimpe (Vallendar, Germany) 770
Considers products that are not developed due to changes in strategy, lack of perceived applicability or other risk 
considerations. The findings are that such innovations require not only start-up financing, but also a solid 
organizational commitment.

Innovative scanning experiences from an idea generation project at Volvo cars
Sofia Börjesson, Fredrik Dahlsten and Mats Williander (Gothenburg, Sweden) 775
Considers idea generation and product expansion proposals at Volvo. This case shows the need for focusing on the 
back-end of the scanning process to balance the need for uncertainty reduction with out prematurely discouraging 
innovativeness.

Linking innovative product development with customer knowledge: a data-mining approach
Chao-Ton Su, Yung-Hsin Chen and D.Y. Sha (Taiwan, ROC) 784
Proposes an Electronic Customer Knowledge Management model and methodology for use with customer knowledge 
management during product development. The model has been tested (n=1742) and the model may assist in reducing 
project risk during decision making.

A new dimension of potential resources in innovation: A wider scope of patent claims can 
lead to new functionality development
Tomoko Saiki, Yuji Akano, Chihiro Watanabe and Yuji Tou (Tokyo, Japan) 796
Provides an empirical analysis of the use of a wider scope in patent claims to generate value for Japanese pharmaceutical 
firms. The management implications of these findings are considered.

Co-locating NPD? The need for combining project focus and organizatonal integration
Nicolette Lakemond and Christian Berggren (Linköping, Sweden) 807
Through the use of a case study and the literature alternating co-location and physical separation, project duration and 
location decisions, and interaction between project and other departments depending on integration levels are 
considered.

Internet and IT
Is the internet productive? A firm-level analysis
José Ignacio López Sánchez, Beatriz Minguela Rata, Antonio Rodríguez Duarte and Francesco D. Sandulli 
(Madrid, Spain) 821
Uses a data set of 464 Spanish firms to test if a Cobb-Douglas function shows that information technology investment and 
internet usage at work contributes to productivity.

The impact of the internet on R&D efficiency: theory and evidence
Mario I. Kafouros (Leeds, UK) 827
Uses a Cobb-Douglas function to indicate that the internet does improve R&D efficiency demonstrating to decision and policy
makers that the internet has a significant impact on firms’ innovative capacity.

A comparative analysis of key information technology players
Sameer Kumar (Minneapolis, MN, USA) 836
Examines global operations of software development companies from US and India. Indian software companies avoid 
direct competition with their US counterparts. A comparative analysis provides further insights.

Innovation diffusion and technology acceptance: the case of PKI technology
Elias G. Carayannis and Eric Turner (Washington, DC, USA) 847
Proposes a model for security technology adoption and implementation by examining factors affecting adoption and 
implementation of Public Key Infrastructure technology.

Consumer acceptance of the internet as a channel of distribution in Taiwan—a channel 
function perspective
Julian Ming-Sung Cheng, Gwo-Ji Sheen and Guan-Cheng Lou (Taiwan, ROC) 856
Considers consumer acceptance of the internet as a channel of distribution using a channel function perspective. 
More specifically consideration is given to information collection, financial payments, and product variety/assortment. 
Implications of findings are considered.

Modelling the reasons to establish B2C in the fashion industry
Jose L. Salmeron and José M. Hurtado (Seville, Spain) 865
Studies the decision of establishing B2C in one of the fashion design business. Cognitive maps are shown to be helpful
in the decision making process for identifying the strategic objectives pursued by a firm.
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Double spiral trajectory between, retail, manufacturing and customers leads a way to service 
oriented manufacturing
Masayo Hobo, Chihiro Watanabe and Chaojung Chen (Tokyo, Japan) 873
Determines the presence of a virtuous cycle between affluence in commodities in sales, productivity and profit with a 
double spiral trajectory between retailer, manufacturer, and consumer. This leads to the concept of service oriented 
manufacturing and is supported by a study of Japanese electric/electronic mega retailers (EEMRs).
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Refereed papers
IP and Technology-oriented SMEs

Intellectual property rights business management practices: A survey of the literature
Petr Hanel (Sherbrooke, Quebec, Canada) 895
Considers intellectual property rights in North America, Europe, Japan and Australia.

A method based on patent analysis for the investigation of technological innovation 
strategies: The European medical prostheses industry
Corrado lo Storto ( Napoli, Italy) 932
Presents a methodology based on the analysis of patents for investigating strategies of technological innovation 
employed by firms. The methodology is used to characterize the strategy pursued by 12 European firms.

In search of gazelles using a research DNA model
Martin A. Sims and Nicholas O’Regan (London, UK) 943
Examines the drivers of rapid growth in manufacturing SMEs. The results indicate: firms are less than 15 years old, CEOs are under 
50 years of age, firms are in good financial health and managed by their owners. Interviews with CEO’s offer additional insights.

Corporate governance and performance of small high-tech firms in Sweden
Lise Aaboen (Göteburg, Sweden), Peter Lindelöf (Nottingham, UK), Christopher von Koch and 
Hans Löfsten (Göteburg, Sweden) 955
The study (n=183) identifies core areas of importance in corporate governance. Founder’s background has an effect on 
financing. Banks and family members are most frequently consulted. External consultation is typically with banks and 
regional development agencies.

Enabling technological learning among light engineering SMEs in Zimbabwe through networking
Stephen Chipika and Gordon Wilson (Miltom Keynes, UK) 969
Considers case studies of African SMEs and how networks may assist or inhibit learning. The study has implications 
for the role of enterprise support organizations that seek to promote the development of SMEs in Sub-Saharan Africa.

The development of ICT advisors for SME businesses: An innovative approach
Arthur Morgan, David Colebourne and Brychan Thomas (Pontypridd, UK) 980
The potential contribution of information and communications technology to improving the competitiveness of SMEs has 
long been recognized. One related initiative technology means business is reviewed and offers a number of insights onto 
the development and application of similar initiatives.

Potential benefits, current supply, utilization and barriers to adoption: An exploratory 
study on German SMEs and innovation software
Stefan Kohn (Stuttgart, Germany) and Stefan Hüsig (Regensburg, Germany) 988
Deals with the employment of software in the innovation process in SMEs. It was found that software products are rarely 
used to support the innovation process and barriers to adoption of these innovations were considered. Initial explanations 
and implications of these findings are offered.
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Co-evolutionary and multi-level dynamics in transitions: The transformation of aviation 
systems and the shift from propeller to turbojet (1930–1970)
F.W. Geels (Eindhoven, The Netherlands) 999
Deals with system innovation in Freeman and Perez’s innovation typology conceptualizing these changes as 
transitions from one socio-technical system to another. This study provides an evolutionary economic analysis of 
technological change and the long-run evolution of technology and the socio-economic system.
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Are world-first innovations conditional on economic performance?
Brian P. Cozzarin (Waterloo, Ontario, Canada) 1017
The study considers whether past performance has an impact on a firm’s ability to innovate. Market share, labor 
productivity and profit are significant indicators in many industries, but become of much lesser importance when 
other firm level indicators are considered. Internal information was found to be a very important factor for innovation 
across all industries considered.

Slow technologies and government intervention: Energy efficiency in industrial process 
technologies
Esther Luiten, Harro van Lente and Kornelis Blok (Utrecht, The Netherlands) 1029
Four case-studies of innovation are considered. The related networks are studied and how these networks are affected by 
government intervention is determined.

Research and development linkages in a national innovation system: Factors affecting 
success and failure in Korea
Jeong-dong Lee and Chansoo Park (Seoul, Republic of Korea) 1045
Explores the contributions of R&D partnerships to innovation. A sample of successful and failed innovation projects are 
considered. The main findings are the importance of funding in early stage R&D and collaborative R&D to success.

Institutionalization of university research centers: The case of the National Cooperative 
Program in Infertility Research
Jan Youtie, Dirk Libaers and Barry Bozeman (Atlanta, GA, USA) 1055
Uses an institutional design framework and cross-case analysis to consider the National Cooperative Program in 
Infertility Research. It was found that the centers are not sufficiently institutionalized to achieve all their long run goals.

Forms of creation of industrial clusters in biotechnology
Davide Chiaroni and Vittorio Chiesa (Milano, Italy) 1064
Proposes a taxonomy identifying (1) spontaneous clusters, and (2) policy driven clusters. In a few cases, clusters 
appear to be created by a combination of the two.

An analysis of industrial networks for regional-independent production
Katsundo Hitomi (Kyoto, Japan) 1077
Industrial networks for a regional-independent production is defined. Optimization analysis is applied to maximize 
total profits for regional-independent production.

The dynamic economic engine at Silicon Valley and US Government programmes in 
financing innovations
Jarunee Wonglimpiyarat (Boston, MA, USA) 1081
Considers the development of Silicon Valley, the government programs in financing innovations and the specific 
characteristics/factors contributing to the success of the valley. Porter’s competitive Diamond Model is used as a 
basis to examine the activities in Silicon Valley in relationship to VC Management thus filling a gap in knowledge 
and providing valuable insights for policy makers.

Modelling socio-technical transformations in wastewater treatment-A methodological proposal
Silke Panebianco and Claudia Pahl-Wostl (Osnabrück, Germany) 1090
Introduces agent-based modeling as a methodological approach to improve the understanding of adoption and diffusion of 
small-scale technologies. A conceptual agent-based model is developed to represent the dynamics of the socio-technical 
system. The model is suited to support collective learning and the decision making processes required in managing the 
transformation process.
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Networks and Operations
Managing large research partnerships: Examples from the Advanced Technology Program’s
Information Infrastructure for Healthcare program
Nicholas S. Vonortas and Richard N. Spivack (Washington DC, USA) 1101
These case studies investigate the organization and management of large research partnerships that form around risky,
early stage complex technologies. Central authority is desirable for a common vision, to establish milestones and for 
day-to-day negotiations. Too much or little management concentration brings detrimental results.
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The challenges in digitalising business relationships. The construction of an IT 
infrastructure for a textile-related business network
Enrico Baraldi (Uppsala, Sweden) and Giancarlo Nadin (Milan, Italy) 1111
Considers how IT tools are constructed and introduced into business networks to sustain relationships and what type of 
challenges emerge during attempts to construct and introduce IT in the context of a business network in the textile industry.

Strategic alliance in a closed-loop supply chain, a case of manufacturer and eco-non-profit
Sameer Kumar and P. Malegeant (Minneapolis, MN, USA) 1127
Investigates the factors leading to the development of a close-loop supply chain, describes the close-loop supply chain 
design, focuses on the collection challenges companies have been facing and shows how manufacturers can create value 
by implementing a partnership with a non-profit.

Supplier involvement and manufacturing flexibility
Shih-Chia Chang (Taipei, Taiwan), Rong-Huei Chen (Hsinchu, Taiwan), Ru-Jen Lin (Taoyuan, Taiwan),
Shiaw-Wen Tien (Hsinchu, Taiwan) and Chwen Sheu (Manhattan, KS, USA) 1136
Investigates the relationship between supplier involvement, manufacturing flexibility, and business performance. 
Using data (n=105) and a field study it is found that suppliers play a major role in the development and performance 
of manufacturing flexibility.

Agile manufacturing: Industrial case studies in Spain
Daniel Vázquez-Bustelo and Lucía Avella (Oviedo, Spain) 1147
Based on the conclusions of the case studies a conceptual model for agile manufacturing has been developed. 
The study offers possible routes for future research in agile manufacturing.

Organization of the doping control laboratory in the Athens 2004 Olympic Games: A case study
A.G. Fragkaki, I.-P. Leontiou, N. Kioukia-Fougia, M. Tsivou, M.-H.E. Spyridaki and C.G. Georgakopoulos 
(Maroussi, Greece) 1162
Considers the organization of the control of the Doping Control Laboratory of Athens (DCLA). The DCLA 
performed doping analyses during the Olympic games operating under the new international standards.

Total quality management as a forerunner of business innovation capability
Jesús Perdomo-Ortiz, Javier González-Benito and Jesús Galende (Salamanca, Spain) 1170
This study considers the relationship between quality and innovation by analyzing the links between the concepts 
of TQM and Business Innovation Capability (BIC). An empirical study (n=102) reveals that the concepts are 
compatible and identifies dimensions of TQM that help to explain the generation of BIC.

Studying the operational efficiencies of a multi-product supply chain using excel 
spreadsheet model
Sameer Kumar and John Kropp (Minneapolis, MN, USA) 1186
A spreadsheet model that incorporates the effect of variability in demand, forecast and lead time. The model replicates 
a four-level supply chain to demonstrate how a multi-product supply chain will react to certain changes.
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Managerial issues in modularising complex products
Magnus Persson and Pär Åhlström (Gothenburg, Sweden) 1201
Identifies managerial issues in modularizing complex products through a four year case study at Volvo. 
Three major issues that require management attention are identified.

Analysis of new product mix selection at TFT-LCD technological conglomerate network 
under uncertainty
Hsing Hung Chen (Shang Hai, China), Amy H. I. Lee (Hsinchu, Taiwan), and Yunhuan Tong (Beijing, China) 1210
A fuzzy AHP model is proposed. The use of the model for selecting the most appropriate product mix for development is 
discussed.

Innovation process. Make sense using systems thinking
Kostas Galanakis (Coventry, UK) 1222
This paper communicates innovation theory to the different actors in the system under a common perspective and to 
reveal the complexity of innovation systems. The model’s main focus is Knowledge Creation from public or industrial 
research, the New Product Design and development process, and the product success in the market it is codified, under 
a system dynamics approach creating a model the Creative Factory.
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Cognitive maps to analyze new product development processes: A case study
Nunzia Carbonara and Barbara Scozzi (Bari, Italy) 1233
Cognitive maps are used to consider NPD. The analysis of four case studies show that some interpretive and cognitive 
issues are mainly responsible for problems caused in NPD.

An evaluation model of new product launch strategy
Yi-Chia Chiu, Benson Chen, Joseph Z. Shyu and Gwo-Hshiung Tzeng (Taichung, Taiwan) 1244
Develops an empricially (n=50) based framework for formulating and selecting a product launch strategy. An hierarchical 
fuzzy multi-criteria decision making method for evaluating new product launch strategies is proposed. Results suggest that 
a fast follower strategy is preferred.

The sources and success of innovations — Determinants of commercialisation and 
break-even times
Christopher Palmberg (Helsinki, Finland) 1253
A study of sources and success of innovations based on Finnish innovations commercialized during the 1980s and 1990s.
Consideration is given to a range of different types of innovations from different industries using duration analysis.

Driving new product success in the electrical equipment manufacturing industry
Murray R. Millson (Adelphi, MD, USA) and David Wilemon (Syracuse, NY, USA) 1268
Investigates (n=58) three hypotheses related to new product development market success. A number of findings with 
important implications for both product development managers and scholars are discussed.

Teaching product design to non-engineers: A review of experience, opportunities and 
problems
Gül E. Okudan and Sarah E. Zappe (University Park, PA, USA) 1287
Provides a review of the experience cross-training students in the Entrepreneurship Minor and Masters in Manufacturing 
Program at Penn State and offers insights into potential opportunities and problems.

Technological innovation processes revisited
Antonio Cantisani ( Sao Paulo, Brazil) 1294
This work considers the small occurrence of innovation in Brazilian society based on a retrospective analysis of case 
studies and industries. By enhancing the understanding of the innovation process, its complexity and inhibiting factors 
useful insights are offered for R&D managers.
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25 Years of Technovation: Characterisation and evolution of the journal
M Teresa García Merino, M Liduina Pereira do Carmo and M Valle Santos Álvarez (Valladolid, Spain) 1303
Characterizes the journals development to show how the journal has evolved: thematic profile, impact publications,
and authorship of papers. Comments are offered regarding future opportunities for the journal.

Challenges to global RFID adoption
N.C. Wu, M.A. Nystrom, T.R. Lin and H.C. Yu (Hsinchu, Taiwan) 1317
Explores the existing challenges and obstacles to RFID’s quick adoption, the potential resolutions and approaches to 
the challenges, and migration strategies to expand the RFID industry.

Implementation of enterprise resource planning in China
Yahaya Yusuf (Hull, UK), Angappa Gunasekaran (North Dartmouth, MA, USA) and Canglin Wu (Hull, UK) 1324
Common difficulties such as management support, costly and time-consuming, cultural differences, technical complexity,
lack of professional personnel, and inner resistance are discussed. Suggested solutions to overcome these difficulties are 
offered.

The future of mobile phone-based Intranet applications: A view from Japan
Jeffrey L. Funk (Tokyo, Japan) 1337
Consider the future of mobile telephone-based intranet applications. The study is based on an analysis of published 
materials and interviews with personnel from more than 30 firms regarding the status of current applications and future 
applications.
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3G telecommunication operators’ challenges and roles: A perspective of mobile commerce 
value chain
Ying-Feng Kuo and Ching-Wen Yu (Kaohsiung,Taiwan) 1347
An investigation into the roles that 3G telecommunication operators play on the mobile commerce value chain is offered. 
Present and future challenges for 3G telecommunication operators and their advantages and their roles in future development 
of mobile commerce are given.

Innovativeness and Involvement as Determinants of Website Loyalty: I. A test of the
style/involvement model in the context of Internet buying
Hui-Chih Wang (Taiwan, ROC), John G. Pallister and Gordon R. Foxall (Cardiff, UK) 1357
Tests (n=1,044) how consumers’ cognitive style and involvement interact with each other and impact on their 
decision-making process underlying the tendency to brand loyalty, perceived risk and Website loyalty.

Innovativeness and involvement as determinants of website loyalty: II. Determinants of 
consumer loyalty in B2C e-commerce
Hui-Chih Wang (Taiwan, ROC), John G. Pallister and Gordon R. Foxall (Cardiff, UK) 1366
A consumer website loyalty model is proposed to describe how consumer’s transfer their existing brand loyalty in the 
traditional retail market to the same brand’s website in the B2C ecommerce market. How consumers’ cognitive style 
and involvement level intreract with each other and impact on the predictors of website loyalty are discussed.

Innovativeness and Involvement as Determinants of Website Loyalty: III. Theoretical and 
managerial contributions
Hui-Chih Wang (Taiwan, ROC), John G. Pallister and Gordon R. Foxall (Cardiff, UK) 1374
Demonstrates the theoretical and managerial contributions of style/involvement through review of the literature over 
the last two decades. And considers how the current series of studies build on and add value o the existing literature.

Customer-capturing strategies: The way to replace existing technology characterized by 
network effects
Ching-I Teng, Fan-Chen Tseng and David M. Chiang (Taiwan, ROC) 1384
Proposes a new concept to describe the resistive strength of existing networks, identifies three different types of networks,
and considers how high resilience networks are difficult to replace.

Knowledge-based view of corporate strategy
Mitsuru Kodama (Tokyo, Japan) 1390
Presents a new view point on knowledge-based theory of the firm based on data obtained from qualitative research. 
Corporations successfully introduced new products and services to the market through a spiraling knowledge integrating 
approach through network knowledge communities as a dynamic view of strategy aimed at deliberately and continually 
creating new markets.
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Åhlström, P., 1201
Akano, Y., 796
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