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Structured abstract
Purpose 

The purpose of this research is to identify how the management of university institutes can be improved through adoption of an integrated performance measurement system based on the balanced scorecard.
Design/methodology/approach 

Through building on literature studies and management best practice, formulation of the performance measurement system was explored.  The balanced scorecard solution was then designed and implemented at a university institute.  Benefits and outcomes are discussed through reflective analysis of the case study investigation.
Findings 

The study identified how the development of scorecard reports that include economic and non-economic measures can improve the operational management of a university institute through providing tangible benefits to stakeholders. 
Research limitations/implications 

The scorecard was investigated at an industry supported university institute and so features of the scorecard design and implementation may be less relevant to other types of organisations.
Practical implications 

This research paper provides details on how the scorecard has been modified to provide an accessible and durable measurement system.  The paper includes specific guidance for practitioners who are considering implementing the scorecard. 
Social implications 

The role of intellectual capital and soft measures as systemic determinants of performance is discussed and this is viewed in terms of university-industry collaborations.
Originality/value 

A comprehensive literature review underpins a two-year research project involving strategy mapping, design and implementation of the balanced scorecard.  Advice on modification of the scorecard and provision of representative data and information from reports serve to further the scorecard research agenda.
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Introduction
Multidisciplinary research institutes provide universities with a mechanism to bring together academic and research staff to focus on a particular research area (Gray and Walters, 1998), such as bioengineering, nanotechnology, systems engineering, forensics science, climate change studies, and so on.  Such institutes will have likely been established in response to a global, societal or intellectual challenge through a governmental or charitable funding source, or alternatively from investment by an industrial organisation.  In this latter case, there is a need for the multidisciplinary research institute to balance its academic mission of delivering leading research and teaching with the needs of the industrial partner, which is likely to be more focused on delivery of research that can be utilised to advance the companies’ competitive position.  Achieving this balance and meeting the needs of institute stakeholders is related to the management of the capabilities that contribute to the institute’s performance, which include finance, organisational resources and structures, and intellectual capital.  It is therefore proposed that measuring performance across these areas and in a systemic manner will contribute to improved management of industrial supported institutes and allow the needs of stakeholder to be effectively delivered.  

Industry supported university institutes offer a number of benefits for both universities and companies (Philbin, 2010).  Universities can secure additional financial support in order to pursue a particular multidisciplinary research field, which brings together academic and research staff from different departments.  Further, this finance can be used to support industrial studentships and postdoctoral researchers; plus companies can provide application specific problem areas thereby giving context and data to test academic models against.  For companies, there can also be clear benefits, including the ability to have early sight of research results, and subsequent knowledge can then be acquired and deployed within the company to improve its competitive position (Feller et al., 2002).  Companies are also interested in the recruitment of qualified graduates and postgraduates, and having a close relationship through support of a university institute can substantially improve this objective.

Although there are advantages in gaining industrial support for institutes, there can be certain management challenges for institutes when compared to traditional academic departments (Bozeman and Boardman, 2003).  Traditionally, academic departments have a decentralised approach to research co-ordination.  Conversely, as a consequence of focusing on a particular multidisciplinary research area, institutes tend to have more centralised research co-ordination.  Moreover, multidisciplinary institutes have a greater need for boundary spanning (Gray et al., 2001), involving managing across both discipline and organisational boundaries.  Institutes also require specific administration systems to help meet the need of institute stakeholders, and this is particularly the case where the major sponsor is an industrial organisation.  It is in this context that the development of a systemic performance measurement tool has been undertaken to underpin the management of institute activities; improve research co-ordination; and address industrial stakeholder needs.  A recognised tool to provide a holistic assessment of performance and to integrate performance measurement with organisational strategy is the balanced scorecard (Kaplan and Norton, 1992).  Consequently, the research objectives of this paper are as follows:

· To explore the formulation of a performance measurement system for university institutes.

· To report on the design and implementation of the balanced scorecard at a university institute in the United Kingdom. 
Measuring the performance of university institutes
Formulating a performance measurement system for industry supported university institutes needs to take account of the organisational basis for institutes and the supporting management processes to deliver a multidisciplinary research agenda. This should be augmented by an analysis of the activities undertaken within institutes as well as the industrial stakeholder needs. The historical management of university departments has focused on the measurement of financial performance and this is not unlike most organisations.  However, as discussed previously, industry supported university institutes need to undertake research co-ordination across a given multidisciplinary area and demonstrate achievement of industrial requirements.  Indeed delivery of collaborative research projects with industry is a significant area of activity for university institutes.  In regard to the performance of collaborative research projects, intangible factors, such as the level of researcher knowledge and the understanding of research requirements, need to be considered (Vuolle et al., 2009).  Such intangible factors have been articulated through the concept of intellectual capital (Martín-de-Castro et al., 2011), which includes human capital, relational capital and structural capital.  It follows then that an effective performance measurement system for university institutes should incorporate appropriate metrics for intellectual capital.  Further, Herremans et al. (2011) have explored how organisational design including the level of decentralisation can improve the management of intellectual capital.  Part of the reasoning here is that in knowledge intensive organisations, such as universities, government laboratories and high-tech companies, decision-making involving complex issues can benefit from the input of technical specialists.  In regard to intellectual capital development within a university institute, the ability to develop a performance measurement system that can provide local management of the institute and the industrial stakeholders with regular and reliable information on key areas of intellectual capital can potentially contribute to a reduction in uncertainty in decision-making.
Measuring the performance of research collaborations has previously been viewed in terms of a transformation model, where the process inputs are technical, project, business and social activities (Philbin, 2008). This study pointed to the need for performance measurement systems for university-industry collaborations to provide basic academic measures of collaboration success, such as the number of journal articles or conference proceedings produced.  There was also interest in the capture of tangible and intangible measures that can reflect the full scope of interactions between firms and universities.  
Developing a collaborative environment where industrialists and researchers share information and collaborate on specifying solutions is certainly a challenge but the use of structured tools and processes has been reported to provide a supporting mechanism for consortium research (Österle and Otto, 2010).  Furthermore, once a collaboration has been established there is a need to develop structures, networks and processes (Ponomariov and Boardman, 2010), e.g. management reporting and governance mechanisms such as management boards.  These relational networks and management structures are important for institutes as they can contribute to the sustainability of the university-industry collaboration (Kezar, 2005).  For university institutes, care will be needed in the design of management processes so that the requisite performance metrics (e.g. the number of research publications or level of licensing income) can be used to track the development of the institute (Kim and Byun, 1995) and provide management with evidence to inform effective decision-making.
Industrial companies can be driven by financial performance measures and for investments in university research there will be a need to demonstrate appropriate value for money.  A concept that has been developed in connection to this matter is that of research cost avoidance (Gray and Steenhuis, 2003).  This can be related to the cost that a company would incur were it not to place the research contract externally with the university.  For example, the company would have to employ the research and support staff to operate experimental facilities; there would also be the need for the actual facilities themselves, both experimental and computational.  Consequently, identifying areas of research cost avoidance can help universities to demonstrate the areas of financial leverage, or the additional financial benefits that a company accrues through supporting a university institute and thereby help demonstrate value for money for investments in research.
The balanced scorecard is a performance measurement tool that has been investigated widely (Marr and Neely, 2003; Lucianetti, 2010), and it has been adopted by many different types of organisations (Bigliardi and Bottani, 2010; Nilsson, 2010).  Indeed Papenhausen and Einstein (2006) have carried out a theoretical study of how the scorecard could be applied to a business school and this revealed a wide range of measures that could be generated for this application.  Furthermore, Smandek et al. (2010) have evaluated the use of the balanced scorecard for managing intellectual property rights at a technical institute, and this approach benefits from inclusion of both economic and non-economic (i.e. soft) measures.  In terms of management challenges associated with the balanced scorecard, Paranjape et al. (2006) have described the problem of ‘how to measure’ in the implementation stage and emphasised that an overabundance or lack of relevance can hamper the operational use of measures.  They also recommend organisations against blindly accepting the four perspectives of the scorecard and avoiding adding new measures to outdated performance measurement systems.  Consequently, although the scorecard has been investigated from different viewpoints, there continue to be areas of concern (Cokins, 2010) and opportunities for research studies especially in regard to investigating the implementation of the scorecard as well as its accessibility and durability as a performance measurement system.
Design and implementation of the balanced scorecard
Background

In order to explore the performance measurement of university institutes, an adapted version of the balanced scorecard has been designed and implemented at a multidisciplinary university institute in the United Kingdom.  This research was conducted by the author as part of the management of operations for the Institute of Shock Physics at Imperial College London (the Institute).  The design of the balanced scorecard builds on literature studies reported in this paper and it has been evaluated through reflective analysis of the implementation of the management tool.  
The Institute was created in 2008 following on from a major investment from an industrial organisation, which underpinned the business case for the Institute.  The Institute is required to undertake a range of activities, including research projects by academic staff, postdoctoral research associates and PhD students.  There is also a significant amount of teaching carried out, including at the undergraduate physics degree and at the postgraduate MSc level as well as through a series of short courses.  Management of these activities as part of an overall programme of work is underpinned by a series of governance and reporting arrangements.  There is a quarterly operations board that includes representatives from both the Institute and the industrial partner, and there is a strategic board that meets annually to consider long-term development of the Institute and strategic issues.  Monthly reports are issued that summarise progress in the following areas: management, facilities, research, teaching, and external links.  Plus, there is an annual report.  
Although this set of governance and reporting arrangements is effective, it was nevertheless perceived that data and information on many performance areas for the Institute was dispersed and there was a lack of a central location for this information to be collated.  Further, it was understood by senior management of the Institute that establishing a performance measurement tool, such as through modification of the balanced scorecard, would not only act as a single source of useful data and information on the progress of the Institute.  But it would also serve as an instrument to demonstrate the Institute was meeting its objectives and this would help build the case for sustainability of the Institute in the long-term.  Consequently, a project was initiated to design and implement the balanced scorecard to measure performance of the Institute in achieving its integrated programme of research and teaching.  Figure 1 provides a schematic view of the schedule for the design and implementation of the balanced scorecard at the Institute.
Insert Figure 1 here

Design
The first step in the design of the scorecard was to prepare a strategy map for the Institute (see Figure 2).  This visual representation of the Institute’s strategy helped to clarify the areas of interest for academic and management stakeholders at the Institute and also at the main industrial partner that provides financial support for the Institute.  The financial strategy is necessarily underpinned by delivery of the integrated research and teaching programme but there also needs to be adequate inclusion of factors to support the financial sustainability of the Institute.  In terms of stakeholder perspective, the interests of the industrial sponsor are heavily geared towards the production of quality research outputs for the Institute but also crucially training at the graduate and postgraduate levels so there are improved possibilities for the recruitment of scientists in the area.  The company is also interested in its current staff being able to attend targeted training courses to enhance technical knowledge in different areas and across the subject of shock physics.
Insert Figure 2 here
Internal factors that contribute to the delivery of stakeholder interests are manifest in the resources available to the Institute and this is primarily through the Institute staff, including academic, research and visiting staff and also from access to experimental facilities.  Therefore, instead of internal processes being the focus of this perspective, it is the internal resources available to the Institute that contribute to performance.  Finally, the learning and growth perspective focuses on the research outputs of the Institute as these are tangible knowledge benefits that are encapsulated in research publications and presentations given at conferences.  Development of the strategy map is part of the recognised pathway for designing the balanced scorecard (Kaplan and Norton, 1993).  It serves to test the assumptions behind the configuration of the balanced scorecard and ensure the resulting scorecard reports are consistent with organisational strategy and in the case study, the strategy of the Institute.

Following on from the strategy mapping stage that took place in 2009, it was possible to generate an initial view of the balanced scorecard and the reports that would be assembled.  Once this view had been developed, there was consultation with the industrial partner.  This involved clarifying the industrial priorities for the Institute and ensuring the reports would deliver data and information that could be used within the company to track the Institute’s progress.  For example, the company was particularly keen to identify additional sources of funding attracted into the Institute.  There was also interest in capturing the research areas pursued by both PhD and MSc students as this information would help to identify the technical direction of the Institute.  Consequently, these points were incorporated into the emerging balanced scorecard and a working version was then produced.  The scorecard includes fifteen specific reports allocated to the four perspectives as shown in Figure 3.  The perspectives have been adapted to address the needs of the main stakeholders, including the Institute management team and the industrial partner organisation.  Consequently the perspectives have been modified as follows:
· Financial perspective: This remains Finance.

· Stakeholder perspective: This has been modified to People Development, so as to emphasise the stakeholder interest in education and training.

· Internal process perspective: This has been changed to Institute Capability, to reflect development of internal resources available to the Institute.

· Learning and growth perspective: This has been modified to Research Output, to reflect the primary knowledge outputs of the Institute.

Insert Figure 3 here
In the design stage of the scorecard there were two separate consultations with the industrial partner and this was a particularly important part of the technical development process that took place in 2009 and the early part of 2010.  This also involved assembling indicative data and information that could be used to populate the reports and it included assessment of the scorecard database options.  This assessment concluded with the selection of Microsoft AccessTM as the database, which was chosen because it is supported widely in many organisations as a general database; with a minimal level of training it is relatively straightforward to design and configure databases with this software; and it is easy to export reports from the data and information repository to Microsoft ExcelTM spreadsheets for further analysis.  Consequently, over a seven month period, the database was developed in Microsoft AccessTM.  The database was designed so that information can be entered directly into the scorecard as part of financial entries or alternatively through entries allied to staff members or human resources (HR).  This approach ensures that the information entries can be easily located within the supporting financial and HR systems.  Table 1 provides an overview of the scorecard reports.
Insert Table 1 here

Implementation
The scorecard was implemented across the Institute in 2010 and 2011 and it continues to be utilised to date as a management tool for tracking performance of the Institute in meeting the needs of stakeholders.  For the last nine months, batches of scorecard reports have been exported from the Microsoft AccessTM database every three months and they are then sent to core members of the Institute’s operations board.  The information is distributed in fifteen Microsoft ExcelTM spreadsheets that correspond to the fifteen scorecard reports, and the reports are emailed to recipients in the week before each of the operations board meetings that are convened every three months.  The scorecard reports are then discussed as a standing agenda item at the board meetings. 
The database itself is updated gradually, which helps to ensure the administrative effort of using the scorecard does not become excessive at any given point in time and especially ahead of the Institute’s operations board meetings.  The scorecard master database is located on the Institute’s main server computer so that the Institute’s management, administration and academic staff have direct access.  However, in order to ensure the quality of information is maintained only management and administration staff update the database and so they are required to check on the accuracy and validity of the information.  The reports generated provide data and information that allow a rapid assessment to be made of the Institute’s performance.  The fifteen reports include economic or financial measures of performance, such as the specific value of financial support, as well as non-economic measures, such as the level of training that has been undertaken, or information relating to research publications.
Other features of the implementation include its ease of use and accessibility.  Operation of the scorecard system is simplified due to the use of standard and widely used software, namely Microsoft AccessTM as the database and Microsoft ExcelTM as the report export format.  Collection of data and information in the database is largely a cumulative process that tracks the outputs of the Institute, and so it is a straightforward task to monitor how the Institute is performing by comparing reports from subsequent quarters (i.e. every three months).  Care has been taken to ensure the four perspectives adopted and the supporting fifteen reports provide useful information for both the management team of the Institute and the primary industrial sponsor of the Institute.  Consequently, academic staff from the Institute appreciate the advantages of the scorecard system through, for example, the rigorous and comprehensive collation of the research outputs; capturing references for published journals, conference presentations, invited lectures, book/book chapters and posters.
In order to provide further context to the case study investigation, Tables 2, 3, 4 and 5 show sample scorecards that have been populated with data and information that is representative of the type used in the Institute.

Insert Table 2 here
Insert Table 3 here

Insert Table 4 here

Insert Table 5 here

Table 2 is a sample scorecard report for financial leverage, which is part of the finance perspective.  This report includes a cumulative assessment of the level of additional income and support that has been attracted to the Institute and is additional to the primary industrial funding.  The industry sponsor finds this report particularly useful as this provides specific details and an actual financial value for this support, which can be used to demonstrate the value for money case for investing in the university institute and also help in the continued justification of supporting research and teaching at the Institute.  
Table 3 is a sample scorecard report for training, which is part of the people development perspective.  This report allows the level of training days delivered to be monitored.  Table 4 is a sample scorecard report for equipment, which is part of the institute capability perspective, and Table 5 is a sample scorecard report for journal papers, which is part of the research output perspective.

Conclusions

This paper has explored the rationale for developing a bespoke performance measurement system for university institutes.  There has been discussion of the characteristics of industry supported institutes and how when compared to traditional university departments there are particular challenges in research co-ordination and the need to demonstrate fulfilment of the industrial sponsor requirements.  The balanced scorecard adopted by the Institute is one part of a set of governance and reporting arrangements that have been incorporated into the operational management procedures of the Institute.  These procedures can be viewed in terms of supporting the university-industry collaborative environment, through the provision of data and information that can be used to demonstrate development of the Institute.  Moreover, the scorecard has been designed to include different elements of intellectual capital, through capturing information relating to personal development of researchers (i.e. the level of training undertaken); information on the academic faculty and visitors of the Institute that implicitly identifies the quality of academic faculty (and their research track records) associated with the Institute; as well as tangible knowledge outputs through identification of specific research publications from the Institute.
The design of the scorecard was initiated through a strategy mapping process and this was an instructive stage that helped ensure the scorecard measurement reports are fully aligned with the research and teaching strategy of the Institute; and also crucially delivers value to the Institute management team and the main industrial partner.  The standard balanced scorecard perspectives have not been applied without scrutiny.  Instead of the internal process perspective an alternative view that is based on identifying major internal resources available to the Institute (namely staff and equipment) has been adopted through the institute capability perspective.
Implementation of the scorecard has been facilitated through the use of standard software and this approach has ensured the master database can be easily accessed by Institute management and administration staff.  Further, the use of the export facility within the database allows the individual fifteen reports to be made available through a standard spreadsheet format ensuring that the quarterly scorecard updates can be easily examined by Institute stakeholders.  In terms of the durability of the scorecard, the reports include valuable data and information to allow the development and performance of the Institute to be measured.  The simplicity of the approach is also combined with the operational use of the scorecard reports as an input to the Institute’s quarterly management boards and associated reporting processes.  These factors have contributed to the establishment of the scorecard as a valuable management tool within the Institute and together with the simplicity of the approach contribute to the scorecard’s durability.
Specific benefits arising from the operational use of the scorecard within the Institute include the following:

· Access to a central source of data and information that was previously located in dispersed areas across the Institute. 

· Scorecard reports provide specific information on the development of the Institute research and teaching capability and this contributes to improved decision-making, e.g. decisions on which training courses to be developed in the future. 

· Identification of the monetary value of financial leverage is used by the Institute’s industrial sponsor to justify the value for money case for its investment.
· The ability to track and measure performance of the Institute systemically, which includes consideration of finance, people development, institute capability and research output, contributes to the sustainability of the Institute through identification of tangible outcomes and evidence to support the Institute’s business case.
The weakness in this paper is that the research involves a single application of the balanced scorecard as part of a case study and so the investigation could be described in terms of being normative.  However, there has been a thorough literature review on the theoretical basis of developing a performance measurement tool for improving the management of industry support university institutes and this has included discussion of other balanced scorecard approaches.  Moreover, best practice has been adopted through the use of strategy mapping leading to development and then operational delivery of the scorecard tool.  The case study includes details on the specific activities undertaken during the design and implementation stages of the scorecard at a research institute, and there is representative data and information included in the sample scorecard reports.  Consequently, the case study investigation serves as a useful guide for similar and other knowledge-intensive organisations that are interested in designing and implementing a scorecard.
Future research is suggested on applying a version of the scorecard developed by this research at other university institutes and then a comparative study can be carried out.  This could be accompanied by the development of quantitative techniques to measure any arising improvements in performance.
Acknowledgements

The author would like to thank colleagues in the Institute of Shock Physics at Imperial College London who provided administrative support in the design and maintenance of the scorecard database.

References
Bigliardi, B. and Bottani, E. (2010), “Implementing the balanced scorecard in the mechanical industry: evidence from a case study”, International Journal of Management & Decision Making, Vol. 11, Issue 2, pp. 140-162.
Bozeman, B. and Boardman, P. C., (2003) Managing the new multipurpose, multidiscipline university research centers: Institutional innovation in the academic community, IBM Center for the Business of Government: Transforming Organizations Series.
Cokins, G., (2010) “The promise and perils of the balanced scorecard”, Journal of Corporate Accounting & Finance, Vol. 21, Issue 3, pp.19-28.
Feller, I., Ailes, C. P. and Roessner, J. D. (2002), “Impacts of research universities on technological innovation in industry: evidence from engineering research centers”, Research Policy, Vol. 31, No. 3, pp. 457–474.

Gray, D. O. and Steenhuis, H.-J. (2003), “Quantifying the benefits of participating in an industry university research center: An examination of research cost avoidance”, Scientometrics, Vol. 58, No. 2, pp. 281-300.

Gray, D. O. and Walters, S. G., (1998) Managing the Industry/University Cooperative Research Center: A Guide for Directors and Other Stakeholders, Battelle Press.
Gray, D., Lindblad, M. and Rudolph, J., (2001) “Industry–University Research Centers: A Multivariate Analysis of Member Retention”, Journal of Technology Transfer, Vol. 26, No. 3, pp. 247–254.
Herremans, I. M., Isaac, R. G., Kline, T. J. B., Nazari, J. A. (2011), “Intellectual Capital and Uncertainty of Knowledge: Control by Design of the Management System”, Journal of Business Ethics, Vol. 98, No. 4, pp. 627-640.
Kaplan, R. S. and Norton, D. P., (1992), “The balanced scorecard – measures that drive performance”, Harvard Business Review, Vol. 70, No. 1, pp. 71-79.
Kaplan, R. S. and Norton, D. P. (1996), “Using the Balanced Scorecard as a Strategic Management System”, Harvard Business Review, Vol. 74, No. 1, pp. 75-85.
Kaplan, R. S. and Norton, D. P. (2003), “Putting the Balanced Scorecard to Work”, Harvard Business Review, Vol. 71, No. 5, pp. 134-147.

Kaplan, R. S. and Norton, D. P. (2004), Strategy Maps, Harvard Business School Publishing, Boston MA.
Kezar, A. (2005), “Redesigning for Collaboration Within Higher Education Institutions: An Exploration into the Developmental Process”, Research in Higher Education, Vol. 46, No. 7, pp. 831-860.
Kim, J. S. and Byun, B.-M., (1995), “A management model for R&D productivity in multidisciplinary research institutes”, International Journal of Materials and Product Technology, Vol. 10, No. 3-4, pp. 268-278.
Lucianetti, L. (2010), “The impact of the strategy maps on balanced scorecard performance”, International Journal of Business Performance Management, Vol.12, No. 1, pp. 21-36.

Marr, B. and Neely, A. (2003), "Automating the balanced scorecard – selection criteria to identify appropriate software applications", Measuring Business Excellence, Vol. 7, No. 3, pp. 29-36.

Martín-de-Castro, G., Delgado-Verde, M., López-Sáezm P. and Navas-López, J. E. (2011), “Towards ‘An Intellectual Capital-Based View of the Firm’: Origins and Nature”, Journal of Business Ethics, Vol. 98, No. 4, pp. 649-662.
Nilsson, K. (2010), “Expectations from Administrative Reforms: An Attempt to Implement the Balanced Scorecard in a Public Sector Organization”, International Journal of Public Administration, Vol. 33, Issue 14, pp. 822-831.
Österle, H. X. and Otto, B. (2010), “A Method for Researcher-Practitioner Collaboration in Design-Oriented IS Research”, Business & Information Systems Engineering, Vol. 2, Issue 5, pp. 283-293.
Papenhausen, C. and Einstein, W. (2006), “Insights from the Balanced Scorecard.  Implementing the Balanced Scorecard at a college of business”, Measuring Business Excellence, Vol. 10, No. 3, pp. 15-20.

Paranjape, B., Rossiter, M. and Pantano, V. (2006), “Insights from the Balanced Scorecard. Performance measurement systems: successes, failures and future – a review”, Measuring Business Excellence, Vol. 10, No. 3, pp. 4-14.
Philbin, S. (2008), “Measuring the performance of research collaborations”, Measuring Business Excellence, Vol. 12, No. 3, pp. 16-23.

Philbin, S. P. (2010), “Developing and Managing University-Industry Research Collaborations through a Process Methodology/Industrial Sector Approach”, Journal of Research Administration, Vol. 41, No. 3, pp. 51-68.
Ponomariov, B. L. and Boardman, P. C. (2010), “Influencing scientists’ collaboration and productivity patterns through new institutions: University research centers and scientific and technical human capital”, Research Policy, Vol. 39, No. 5, pp. 613-624.
Smandek, B., Barthel, A., Winkler, J. and Ulbig, P. (2010), "Balanced score card implementation for IP rights management in a public research institution", Measuring Business Excellence, Vol. 14, No. 4, pp.65-75.
Vuolle, M., Lönnqvist, A. and van der Meer, J. (2009), “Measuring the intangible aspects of an R&D project”, Measuring Business Excellence, Vol. 13, No. 2, pp. 25-33.
Figure 1: Balanced scorecard design and development schedule (schematic)
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Source: Adapted from Papenhausen and Einstein (2006) and Kaplan and Norton (2004, p. 51)
Figure 3: Balanced scorecard with fifteen report areas across the four perspectives
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Table 1: Overview of scorecard report measurements
	Perspective
	Goal
	Report measurement
	Comments

	Finance
	Level of main programme funding of the Institute
	Programme funding
	Includes details of contracts from the main industrial sponsor, including financial levels and project titles

	
	Demonstrate value for money through additional financial support; Ascertain status of financial sustainable
	Leverage
	Includes items of financial leverage in the following categories: underpinning funding, facilities usage, equipment donation and additional resource

	People development
	Identify number of PhD students and scope of studies
	PhD Students
	Includes details of each PhD project: start/end dates, student name, supervisor name and PhD project title

	
	Identify number of MSc students and scope of studies
	MSc Students
	Includes details of each MSc project: start/end dates, student name, supervisor name and MSc project title

	
	Identify number of summer intern students and scope of studies
	Interns
	Includes summary information on the number of students that have been summer interns, the supporting schemes and supervisors 

	
	Identify level and scope of technical training
	Training
	Includes each training course delivered with details on the course title, course lecturers, number of students and length of course

	Institute capability
	Determine academic faculty quality
	Core staff
	Members of Institute staff, including academic, postdoctoral researchers, management and administration

	
	Determine visitor and affiliated academic quality
	Visitors and affiliates
	Visiting members of academic staff and academics from other departments at the university who are affiliated to the Institute

	
	Determine management effectiveness
	Performance milestones
	A tick-box indication of whether members of staff were recruited according to the original programme milestones

	
	Determine management effectiveness and scope of equipment availability
	Equipment
	Details on the availability of key experimental facilities

	Research output
	Assess quantity and quality of research carried out within Institute
	Journal papers
	References for journal papers by Institute staff

	
	
	Conference presentations
	References for conference presentations by Institute staff

	
	
	Invited lectures
	References for invited lectures by Institute staff

	
	
	Books and book chapters
	References for books and book chapters by Institute staff

	
	
	Posters
	References for posters by Institute staff


Table 2: Sample scorecard report for financial leverage (finance perspective)
	Institute partner
	Project
	Type
	Value

	Imperial College
	Use of a national synchrotron facility (e.g. five days at £20k per day)
	Facilities usage
	£100k

	Imperial College
	PhD Studentship from UK research council
	Underpinning funding
	£80k

	Imperial College
	Visiting lecturer from overseas
	Additional resource
	£75k

	Imperial College
	Donated diagnostic equipment from industry
	Equipment donation
	£120k

	
	
	Total
	£375k


Table 3: Sample scorecard report for training (people development perspective)
	Course title
	Date
	Tutor
	No. of Days
	No. of Attendees
	Training days

	Materials research
	Dec-2009
	Name
	5
	16
	80

	Shock physics introduction
	Jul-2010
	Name
	4
	12
	48

	Analysis of materials properties
	Feb-2011
	Name
	3
	40
	120

	
	
	
	
	Total
	248


Table 4: Sample scorecard report for equipment (institute capability perspective)

	Institute partner
	Operational date
	Description
	Approximate value

	Imperial College
	01/03/10
	Diagnostic equipment
	£120k

	Imperial College
	01/07/10
	Electrical equipment
	£50k

	Imperial College
	01/02/11
	High-pressure experimental equipment
	£250k

	
	
	Total
	£420k


Table 5: Sample scorecard report for journal papers (research output perspective)

	Authors
	Title
	Journal
	Other details

	Names of authors
	An analysis of shock physics parameters
	Physics Journal
	Vol., No., pp. (year)

	Names of authors
	Study of materials science properties
	Materials Science Journal
	Vol., No., pp. (year)

	Names of authors
	Engineering performance of metallic materials
	Engineering Science Journal
	Vol., No., pp. (year)

	
	
	Total
	3


