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Abstract 
Strategic alliances provide companies with a mechanism for enhanced knowledge transfer leading to improved products, and for universities, there can be access to sustainable funding sources for research.  However, certain challenges exist in developing and managing these alliances, including contractual agreements being fit for purpose and ensuring academic research is relevant to industrial requirements.   Following a literature review, a management framework has been developed that is based on the need for alignment between companies and universities in three core areas, namely technical, commercial and social.  This alignment mechanism will be explored through a case study investigation of a strategic alliance between a university and an industrial organization.  Findings include a need for a robust commercial approach including management of intellectual property; alliance governance arrangements and performance measurement; management across boundaries; and the importance of companies’ absorptive capacity.

Introduction
Industrial companies across a range of high-tech and knowledge intensive industries collaborate with universities in order to gain a competitive edge and to improve the technological and engineering performance of the products and services they produce.  In this context companies in industries such as defense and aerospace, pharmaceutical, oil & gas, and telecommunications are heavily focused on sustaining technical innovation, and collaborations with universities provide a route to specialist knowledge to help companies maintain a competitive advantage over rivals.  From the perspective of universities, collaborating with companies can provide a number of benefits, such as funding for PhD students and researchers, application specific data and information in order to test theories against as well as access to networks of collaborators for joint research and teaching activities.  Strategic alliances offer improved opportunities for companies and universities to strengthen their collaborative relationships, thereby enhancing industrial support of academic research and optimizing opportunities for academic outputs to contribute to new products and services.
The subject of university-industry collaboration has been explored widely in the literature and from different perspectives (Kirkland, 2005; Santoro and Bierly, 2006).  However, there continue to be issues associated with this mode of innovation and especially for companies as there is increasing financial pressure to ensure investments in university research result in the desired outputs and provide value for money returns.  The process of companies working with research providers, such as universities, can be viewed in terms of the ‘open innovation paradigm’ (Chesbrough, 2003).  This management framework emphasizes how many firms have moved from the traditional approach of undertaking R&D within company laboratories (representing a closed innovation approach) to a more open system, where R&D can be sourced externally and then deployed to further companies’ interests.  
Research-intensive universities are able to meet this shifted requirement through delivering research projects that meet industrial needs, e.g. through contract research, academic consultancy as well as industrial sponsored postgraduate and postdoctoral projects.  However, there are challenges associated with the open innovation approach, such as the need for companies to be able to manage external interactions; to employ staff with the requisite skills to manage across organizational boundaries; the need for companies and universities to have access to the required research communities and organizational networks; plus a requirement for supporting commercial undertakings and in particular, suitable intellectual property (IP) arrangements that will underpin collaborative R&D projects.
Consequently, this paper has been written in order to explore how some of these challenges can be addressed, and specifically how university-industry research collaborations can be enhanced further into strategic alliances that offer improved benefits for the participating organizations.  Therefore, following the literature review of university-industry research collaboration there will be an examination of some of the key factors that contribute to effective strategic alliances between universities and companies.  Through building on the literature, a management framework has been developed and this will be explored through a case study application to a strategic alliance between Imperial College London and a UK industrial company.  

University-Industry Research Collaboration
Universities routinely work with companies and often this will based on the delivery of specific research projects.  Where the company has a discrete requirement, or there is a short-term need for a research and technology provision by a university, then the award of a single project will be the most appropriate mechanism to meet this need.  However, when a university-industry collaborative relationship develops further, there may be advantages in establishing a strategic alliance between both parties.  
From the company’s perspective there will likely be interest in enhancing commercial knowledge transfer to the firm.  On this matter, Siegel et al. (2003) have examined the processes that underpin technology transfer from universities to companies.  This study centers on the role of university technology transfer offices in facilitating commercialization of university IP (intellectual property) and how there needs to be flexibility and responsiveness in the negotiation of IP agreements as well as a supporting culture and staffing policy in place.  More generally, the work emphasizes how companies and universities have different perspectives on technology transfer; they have different motivations, although clearly financial gain is a common objective.  So to support an effective university-industry strategic alliance, there should be alignment of interests between companies and universities in regard to commercial practice and specifically IP.  
Extending this logic further, successful university-industry relationships can be subject to certain barriers, such as the orientations of both companies and universities as well as barriers associated with conflicts over intellectual property rights (IPR) and commercial aspects that are termed transaction barriers (Bruneel et al., 2010).  Orientation barriers can be viewed in terms of university interests being more long-term, whereas companies will be keen to acquire knowledge outputs from universities in a shorter timeframe in order to contribute to improved products and services.  Conversely, transaction barriers can be viewed in terms of the rules and regulations at universities that govern IPR as well as the absence of appropriate commercial staff from both universities and sometimes at companies to deal with technology transfer agreements.  Overcoming these barriers, for example, through ensuring relevant staff are employed to negotiate IP agreements and also from reconciling the different perspectives on the timeframes for research outcomes, will therefore help to facilitate successful university-industry relationships.

In addition to commercial alignment, there is the obvious need for collaborating universities and companies to have a common technical or academic interest, i.e. through technical alignment of research goals.  In this regard, the use of structured process methodologies to support technology development of a university research program to meet an autonomous systems industrial requirement has been reported by Philbin (2008a).  Moreover, Carayol (2003) has investigated matching of universities and firms. This study found that firms try to minimize risk when selecting an academic partner, whilst maximizing the potential for any technology outputs to be commercially developed in a reasonable timeframe.  In terms of academic interests, the study pointed to the need for effective collaborations to be based on synergies between firms and universities.  Consequently, a close proximity between academic research interests and technical objectives of the firm has the potential to lead to greater synergies and hence an improved prospect for collaboration.  The inference here is that universities concerned with fundamental research, i.e. relating to a low technology readiness level or TRL (Moorhouse, 2002), could lead to weaker synergies with firms focused on applied technologies.   Furthermore, faculty consciously make the decision to devote their time and research resources to support collaborations with industry, representing the ‘opportunity cost’ of such working, i.e. in terms of other activities not undertaken.  This would then lead to the supposition that faculty need to see sufficient possibilities for advancement of their research area in order to accept this cost and decide not to pursue another funding opportunity instead. 
Historically there has been much coverage of how cultural differences between universities and companies can act as barriers to collaboration (Liyanage and Mitchell, 1994) but Bjerregaard (2010) argues that universities have increasingly institutionalized commercial practice, whereas many companies have often institutionalized scientific practices, such as supporting the need for publications in peer reviewed journals.  This convergence of perspectives would indicate that the dynamics for university-industry collaboration have been changing over recent years.  Nevertheless, challenges do remain; the social context and the working relationships between faculty members at universities and staff at companies can be a pivotal factor contributing to university-industry strategic alliances.
The risk associated with general forms of strategic alliances between different organizations has been shown to be connected with trust and control (Das and Teng, 2001).  Risk in this context can be viewed as being one of two types: relational risk, or performance risk.  Relational risk for strategic alliances is related to the uncertainty over whether alliance partners will co-operate satisfactorily, and performance risk is associated with other factors that can impact the outputs from an alliance, such as changes in governmental policies, lack of adequate competencies in alliance partners, and competition from other organizations.  Further, trust can be a determinant for relational risk, since a greater level of trust (i.e. from regular and open dialogue) will improve co-operation between partners.  Conversely, control can be a determinant of performance risk, since more effective control mechanisms will help in monitoring alliance performance, facilitate decision-making and changes to strategy.  
This approach can be applied to the case of university-industry strategic alliances through considering that alliances should develop strong levels of trust from a consultative and flexible approach adopted between the university and company, e.g. from sharing of knowledge on new research opportunities, or from discussions on technical trends.  Similarly, sufficient levels of control can be adopted within alliances, e.g. from regular reporting of key activities across an alliance and the use of appropriate committee structures to provide alliance governance.  Through enhancing trust and control, the corresponding risk arising from university-industry strategic alliances can therefore be mitigated. 
The role of social capital in university-industry collaborations has been evaluated by Philbin (2008b).  This empirical study led to the representation of research collaboration as a transformation process, where social capital alongside technical and project activities are process inputs, and knowledge generation and sustainability are the outputs.  Social alignment, through establishing regular dialogue between faculty members and industrial researchers as well as from sharing of data and information leading to trusting relationships, can therefore be viewed as a contributing success factor for university-industry strategic alliances.
Following this analysis and through building on research from the literature, university-industry strategic alliances can be encapsulated within a management framework that is based on the need for alignment between companies and universities in three core areas, namely technical, commercial, and social.  This management framework is depicted in Exhibit 1.  
Case Study Investigation

In order to explore the management framework and the supporting alignment mechanism, a case study investigation of a strategic alliance between Imperial College London (the university) and a UK industrial company was undertaken.  The case study involves reflective analysis of activities carried out in relation to the alignment mechanism, and how this has contributed to the development and delivery of the alliance program over the last five years. 
Exhibit 1. Management Framework for University-Industry Strategic Alliances.
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The strategic alliance was first established in 2008 and it has now been operational for three years.  Exhibit 2 provides a schematic view of the development and delivery of the university-industry strategic alliance over the past five years.  Through consideration of the management techniques employed and the supporting activities undertaken, the case study findings are reported according to the three alignment areas as follows.

Exhibit 2. Schematic view of alliance development and delivery program.
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(i).
Technical Alignment

The alliance originally arose as part of a defined strategy by the university to engage with the industrial sector in order to increase the level of commercial funding at the university; to strengthen the academic base; and to diversify the types of funding sources at the university (Philbin, 2010).  Consequently, a research and technology audit was conducted within the Faculty of Engineering at the university that identified key research areas of relevance to the industrial sector.  Following this analysis, a number of industrial organizations were approached with a view to developing collaborative research programs with the university.  These early discussions centered on the need to highlight the synergies between research areas at the university and the industrial requirements for technology.  This initial and exploratory stage then developed into the technical development stage, where focused research propositions were developed that brought together hitherto unconnected research areas as part of a co-ordinated offering by the university.  These research areas are organized according to academic departments and are shown in Exhibit 3.
Exhibit 3. Academic departments and research areas involved in the strategic alliance.
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Assessment of the research areas needed to take account of their suitability for industrial application and consideration was made of the TRL (technology readiness level) of each research area, and whether the research was at a sufficiently mature level to be of interest to the company.
In parallel with the technical development stage, there was negotiation of the strategic alliance agreement and this will be discussed in more detail in the commercial alignment section.  However, establishing technical alignment between the university and company was contingent on the research outputs being consistent with business objectives for the company, and studies by Johnson and Johnston (2001) have highlighted this feature of university-industry collaborations.  In the case study, the company was interested in enhancing its industrial knowledge base through development of experimental techniques and computational models, and the university-industry strategic alliance provided the mechanism to achieve this objective.
Once the alliance agreement had been signed, over the following three years and to date, there have been over 20 research projects funded at the university with a combined value of £12M.  In some cases these projects have been part of larger programs, whereas others have been single projects.  Each research project of course has a principal investigator at the university but there is also an industrial co-supervisor of the work.  Along with regular project review meetings, this approach helps to ensure the continuing applicability of the research to the industrial requirements.  In terms of initiating new research projects, the strategic alliance agreement provides the overall contracting mechanism but members of faculty at the university and technical staff at the company clearly play a crucial role.  New projects have arisen through a number of different routes; some have been developed through a ‘bottom up’ approach, where technical interactions have been initiated through one of the parties (e.g. through meeting at a conference, or from the industrial researcher reading about a faculty member’s research in a journal).  Plus, a number of joint industry/university research workshops have been held over the last three years in order to stimulate new research collaborations.

These workshops have proved particularly useful for bringing together technical staff from the company with academic researchers in a defined area, such as computational science, or materials modelling.  In both these cases, the workshops have followed a tried and tested format, which is summarized below:
Day 1:

· Workshop starts in the late afternoon with academic presentations on key research areas at the universities, and presentations on industrial requirements of the company.
· There is a networking dinner to provide a social context.

Day 2:

· The workshop continues in the morning with a general session to consider research themes.
· First brainstorming session in syndicate groups to assess broad issues for a given research theme.
· Second brainstorming session in syndicate groups to develop initial action plans for each theme area.
· Final session involving prioritization of theme areas and allocation of theme leaders to take forward action plans.
These workshops were focused on bringing together multidisciplinary teams of faculty members as part of an overall technical proposition to the company, and consequently the subsequent research projects in some cases crossed traditional scientific areas (or boundaries).  The ability then to manage across these scientific and organizational boundaries was important so as to ensure research projects delivered the technical outputs to meet the industrial requirements. 

In relation to governance arrangements, overall technical performance of the alliance is formally reviewed through the production of an annual report by the university, which is presented at alliance management board meetings.  This provides members of the board with the ideal opportunity to assess the technical quality of the research projects and also the continued relevance of the research to the industrial requirements.  Furthermore, technical performance of the alliance is measured through the number of research publications arising, including journal and conference papers.  In addition to research outputs, wider benefits that take account of technical and commercial aspects are encapsulated within the value for money approach which is described in the next section.
(ii). Commercial Alignment

Commercial alignment between the university and the company was initially driven through negotiation of the alliance agreement.  This agreement is in the form of an enabling contract, where a main agreement provides a core set of terms and conditions (T&Cs), such as clauses on confidentiality, payment terms, liabilities, general provisions, and other areas.  The enabling contract contains a tasking form in the appendix, which has to be completed for each research project (or task).  This has the advantage that each time a new project is initiated, a large part of the contractual T&Cs have already been agreed.  Placement of these projects (also known as tasking, or call-off arrangements) therefore becomes a more efficient process.  However, one contractual area that is not agreed up front is the allocation of IPR (intellectual property rights).  This important area of consideration is decided on a case-by-case basis for each project, since it is recognized that the company’s interest in the potential commercialization of research will be dependent on the type of research and its application.  The university does, of course, generally seek to own foreground IP for research projects supervised by faculty members but to date this case-by-case review of the allocation of IPR has not proved to be problematic.


From a corporate perspective within the company, there is a particular interest in being able to demonstrate benefits for the university-industry strategic alliance in terms of ‘value for money’ considerations.  Therefore, across the alliance a reporting mechanism to highlight the value for money case was adopted and this approach is based on identifying areas of financial leverage and additional benefits that arise as a consequence of the industrial investment in academic research.  Essentially data and information according to four main areas is captured, and this is presented to the industrial organisation as part of the annual report for the alliance.  Exhibit 4 provides a view of the value for money approach.  Examples of items reported are provided below:
· Knowledge sharing and transfer: Details on the company’s visiting staff at the university who are able to facilitate knowledge transfer; plus values of knowledge transfer program funding from governmental research agencies.

· Direct investment by university: This includes details on relevant university investment in new physics laboratories as well as investment in new HPC (high performance computing) facilities.

· Reduction in contract overheads: Details on any discounts provided from the full economic cost (FEC) level for individual research projects and programs.

· Research cost avoidance: Details of key academic appointments in relevant research areas; values of research funding from other sources that provide an underpinning investment to the research area.
Exhibit 4. Value for money approach.
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The last area is research cost avoidance (Gray and Steenhuis, 2003), which can be linked to how much it would cost a company to use alternative means, such as undertaking the research itself, in order to achieve a research outcome similar to that accrued from the collaboration pursued with a university.  These costs can be regarded in terms of the cost that it would require to initiate an entire new research area; costs associated with accessing relevant facilities as well as the benefits from new academic staff being appointed in areas of strategic interest to the company.
This value for money case was assembled for all the research projects and programs administered through the strategic alliance and it included both qualitative information (e.g. details on visiting staff and key faculty appointments) and quantitative data (e.g. value of third-party funding).  The information is presented as a section of the alliance annual report, and it provides a performance measurement framework to assess commercial outputs of the alliance.  Moreover, feedback from the company on this initiative was highly positive and the company was able to use the data and information to help justify investment in academic research.
(iii). Social Alignment

At the exploratory stage in the development of the alliance, there was a significant effort to establish links between the university and the main stakeholders for research and technology at the company, which included managers in the university liaison office, commercial staff as well as the company’s senior scientific and leadership staff.  This process benefited from the existing low level of funding at the university from the company although this had previously not been co-ordinated as part of an overall alliance program.  Consequently, and crucially, the company already had an awareness of some of the research capabilities at the university as well as an appreciation of the research quality.  Initial discussions between the university and the company in regard to developing a strategic alliance sought to build on the existing research collaborations through strengthening these areas as well as growing new collaborations.  Consequently, in order to drive forward these interactions, a management board was convened that brought together senior level staff from the company as well as senior faculty and management staff from the university.  Key members of the board included:
· From the company: Chief technical officer, department and technical managers, contracts manager, and university liaison manager.

· From the university: Senior faculty (e.g. at dean level), faculty members representing research areas relevant to the company’s interests, commercial manager, and programme manager.

This management board meets twice a year and it provides a mechanism to ensure senior management from both organizations are kept briefed and engaged in key developments across the alliance.  The board also reviews the annual report for the alliance that is issued by the university.
Interactions at the technical level were, of course, essential to the development and delivery of the alliance programme.  Through building on the existing but distinct and separate research projects, it was possible to develop new and larger research collaborations.  In order for new research projects to be initiated, it was important for scientific staff within the company to be fully supportive of the investment in academic research as they would be required to make the technical case within the company for the investment.  This was linked to a favourable commercial arrangement, such as through adoption of the value for money mechanism as discussed previously, and also from highlighting the research quality through publications in leading scientific journals.  Moreover, once a research project had started, arrangements would often be instituted to ensure continued support from the technical specialists within the company.  This included, for example, co-supervision of an industrial PhD student, or alternatively the specialist may become a visiting member of staff at the university.  These social and relational arrangements helped to bind together the academic and industrial technical team.  In this regard, closer technical working relationships can have a number of wider benefits, including:
· Improved knowledge transfer to the company; through regular project reviews and as key new developments take place, the findings that are most applicable to the company can easily be identified and quickly assimilated within the company.

· From regular and open dialogue, a level of trust builds up and this social capital can help alleviate any disagreements that can negatively impact research collaborations.

· The working relationship can contribute positively to the sustainability of the individual research collaborations, through helping to develop continued funding of the research.
In regard to the technical development of research collaborations across the alliance, the technical specialists within the company were able to contribute information relating to the industrial application area, such as data from CFD (computational fluid dynamics) modeling of fluids and hydrocode modeling of materials.  In terms of the adoption of knowledge within the company, this can be viewed in connection with the absorptive capacity (Cohen and Levinthal, 1990) of the company, i.e. the ability to acquire and deploy resulting knowledge from the research collaborations.  Ensuring the involvement of technical specialists from the company both at the research proposal stage and also during delivery of the resulting projects is clearly an important factor that can contribute to a company’s absorptive capacity.

Building working relationships between management staff at both the university and company also contributed to the development of the alliance.  For example, the university was able to build up a detailed view of the industrial requirements for research and technology through regular meetings between the university’s programme manager for the industrial sector and academic liaison staff at the company.  This working relationship was tested on a few occasions, for example, during lengthy negotiations of the alliance agreement.  Nevertheless through regular contact and consultative dialogue it was possible to work through any difficulties that arose, such as disagreements over contractual payment terms.

Conclusions
This paper has provided discussion of the rationale for universities and companies participating in strategic alliances that result in sustained benefits for both organizations.  Following review of the literature, a conceptual model has been produced based on alignment in three core areas, namely technical, commercial, and social.  It is suggested that in order for university-industry strategic alliances to be successful (and sustainable), steps should be taken to ensure that there is alignment in perspectives and supporting activities undertaken in these three areas, which systemically contribute to overall alliance performance.

The proposed management framework based on alignment in the three areas has been initially explored through a case study investigation and this has provided context to this approach and demonstrated a number of management techniques that can be deployed when setting up and subsequently managing a university-industry strategic alliance.  However, it is recognized that the specific approaches required to establish and deliver strategic alliances will be contingent on the nature of the organizations involved as well as the processes used by both the company and the university, cf. contingency management theory (Donaldson, 2001).  


Through analysis of the case study findings it can be observed that there are a number of underpinning management processes that can contribute to effective strategic alliances between universities and companies.  There needs to be a robust treatment of commercial issues so that the alliance can be structured to provide commercial benefits for both parties, e.g. there should be careful consideration of the allocation of intellectual property rights (IPR) and where possible parties should be consultative and flexible in discussions on this matter.  Although it is recognized that negotiation of IPR can be difficult this is nevertheless an important area for alliance partners to resolve in a timely manner.


 Establishing appropriate governance arrangements and performance measurement systems can also contribute significantly to the delivery of collaborative alliance programs.  Appropriate staffing of management boards to oversee alliance strategy is important, and also the use of integrated performance measurement tools such as the value for money model reported in this paper. 
In addition to considering organizational structures and processes that contribute to effective strategic alliances, there also needs to be cognizance of the supporting behaviors.  In terms of both universities and companies, boundary spanning (Ratcheva, 2009) can be an important skill for those involved in strategic alliances.  This can be viewed in terms of the ability to work across organizational boundaries e.g. through co-ordinating technical and commercial interactions, and from ensuring that stakeholders in both collaborating organizations are kept up-to-date on major developments.  Other skills related to boundary spanning could include being able to identify emerging opportunities for the alliance, e.g. from monitoring technology developments in a given area that produce opportunities for research collaboration between the company and university.  Additionally, the ability to bring together different disciplines as part of an overall research program that meets an industrial application can also require such co-ordination and technical management skills.

Managing knowledge flows between alliance partners is important and so having nominated staff who can act as contact points for the alliance can help in this regard.  From the industrial viewpoint, the ability to efficiently acquire and integrate the results and knowledge from a research project can be an important consideration, and this is encapsulated within the concept of absorptive capacity.  Companies need to consider whether staff members have the skills, motivation and resources to be able to adequately utilize the knowledge created by academic research.  Are there suitable opportunities for advancing research findings in an industrial context, for example, as part of technology demonstration programs?  Is there the required funding in place to allow promising research areas to be developed further, i.e. through transitioning to a higher TRL?  These are just some of the questions that can be addressed through a strategic alliance, which can help provide the technical and commercial environment to frame such questions.


Following on from studies reported in this paper, future work is suggested on application of the alignment framework to additional case study investigations, e.g. strategic alliances with companies from different industrial sectors, and also alliances of differing scope (i.e. in terms of research, teaching or consultancy activities undertaken) or size (i.e. in terms of financial value or number of collaborators).  
Recommendations
The following recommendations are made for university-industry strategic alliances:
· Establishing alignment between universities and companies through a broad range of supporting activities and across technical, commercial, and social areas will underpin strategic alliances.

· There should be careful examination of how IPR will be allocated within the alliance so as to avoid conflict downstream.
· Appropriate governance arrangements should be implemented, such as alliance management boards and performance measurement systems.
· Staff involved in strategic alliances will need to have skills to effectively manage across boundaries, i.e. organizational or disciplinary.

· Companies should ensure they have the structures, processes and culture in place to support the acquisition and deployment of knowledge from strategic alliances.

References

Bjerregaard, Toke, “Industry and academia in convergence: micro-institutional dimensions of R&D collaboration”, Technovation, Vol. 30, Issue 2 (2010), pp. 100-108.
Bruneel, Johan, D’Este, Pablo, and Salter, Ammon, “Investigating the factors that diminish the barriers to university-industry collaboration”, Research Policy, Vol. 39, Issue 7 (2010), pp. 858-868.
Carayol, Nicolas, “Objectives, agreements and matching in science-industry collaborations: reassembling the pieces of the puzzle,” Research Policy, Vol. 32, Issue 6 (2003), pp. 887-908.
Chesbrough, Henry, Open Innovation: The New Imperative for Creating and Profiting from Technology, Cambridge, MA: Harvard Business School Press (2003).
Cohen, Wesley M., and Levinthal, Daniel A., “Absorptive capacity: a new perspective on learning and innovation,” Administrative Science Quarterly, Vol. 35, No. 1 (1990), pp. 128-152.
Das, T. K., and Teng, Bing-Sheng, “Trust, Control, and Risk in Strategic Alliances: An Integrated Framework, Organization Studies, Vol. 22, No. 2 (2001), 251-283. 
Donaldson, Lex, The Contingency Theory of Organizations, Sage Publications (2001).

Gray, Denis O., and Steenhuis, Harm-Jan, “Quantifying the benefits of participating in an industry university research center: An examination of research cost avoidance,” Scientometrics, Vol. 58, No. 2 (2003), pp. 281-300.
Johnson, W. H. A., and Johnston, D. A., "Aligning Technical and Business Goals in Industry-University Collaborative R&D Projects: A Tale of Two Projects," Engineering Management Journal, Vol. 13, No. 1 (2001), pp. 23-27. 
Kirkland, John, “Towards an integrated approach: university research management in an institutional context,” International Journal of Technology Management & Sustainable Development, Vol. 4, Issue 3 (2005), pp. 155-166.
Liyanage, Shantha, and Mitchell, Helen, “Strategic management interactions at the academic-industry interface,” Technovation, Vol. 14, Issue 10 (1994), pp. 641-655.
Moorhouse, David J., “Detailed Definitions and Guidance for Application of Technology Readiness Levels,” Journal of Aircraft, Vol. 39, No.1 (2002), pp.190-192.

Philbin, Simon, “Process model for university-industry research collaboration,” European Journal of Innovation Management, Vol. 11, No. 4 (2008a), pp. 488-521.

Philbin, Simon, “Measuring the performance of research collaborations,” Measuring Business Excellence, Vol. 12, No. 3 (2008b), pp. 16-23.
Philbin, Simon, “Developing and Managing University-Industry Research Collaborations through a Process Methodology/Industrial Sector Approach,” Journal of Research Administration, Vol. 41, No. 3 (2010), pp. 51-68. 
Ratcheva, Violina, “Integrating diverse knowledge through boundary spanning processes – The case of multidisciplinary project teams,” International Journal of Project Management, Vol. 27, Issue 3 (2009), pp. 206-215.
Santoro, M. D., and Bierly III, P. E., “Facilitators of Knowledge Transfer in University-Industry Collaborations: A Knowledge-Based Perspective,” IEEE Transactions on Engineering Management, Vol. 53, No. 4 (2006), pp. 495-507.
Siegel, Donald S., Waldman, David A., Atwater, Leanne E., and Link, Albert N., “Commercial knowledge transfers from universities to firms: Improving the effectiveness of university-industry collaboration,” Journal of High Technology Management Research, Vol. 14, Issue 1 (2003), pp. 111-133.
About the author

Dr. Simon P. Philbin holds PhD and BSc degrees in chemistry and an MBA (with distinction). He is presently the Associate Director, Enterprise Projects at Imperial College London and a Visiting Fellow at Imperial’s Business School. Dr. Philbin is a management professional who also conducts research on technology and project management as well as systems engineering.  He has been published in a number of international journals and presented at conferences on engineering management and innovation management.  

Copyright, American Society for Engineering Management, 2011


