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1 Introduction 

1.1 This report presents the findings of the review of the Commercialisation Awards (CAs) which forms part of a short yet important review of the Scottish Enterprise (SE) investment in pre commercialisation research projects, which also covers the larger Stem Cell Translational Fund.  The funding for both sets of projects was approved a number of years ago now, and SE wishes to identify the impact and learning from the delivery of these projects.  
The Commercialisation Awards – An Overview
1.2 The CAs were small scale grant awards made available to the University of Dundee and the Scottish Crop Research Institute to take forward a specific piece of research with commercial potential.  The projects were typically up to 12 months and allowed for the funding of a post within the Institution.  The CA projects were open to all sectors, however most projects were drawn from the life science and life science/agricultural sectors and were geographically centred on Tayside with the original funding approved under the former Local Enterprise Company structure.  
The Approach to the Review
1.3 The review has involved a desk-based review of project information, consultation with principal investigators (PI)/project staff and stakeholders involved in the development and management of the project.  These covered SE, University or Research Institute personnel responsible for commercialisation/ knowledge transfer, University or Research Institute staff managing projects and other partners.  The review consulted with 7 PIs and 3 stakeholders in connection with the CAs and the full list of consultees are detailed at Appendix A.

1.4 The findings and analysis have been structured around the logic model which in essence traces market rationale, objectives, resource inputs and activities (Chapter 2), delivery process (Chapter 3), outputs, outcomes and impacts (Chapter 4). 
Structure of the Report
1.5 Specifically, the report is structured as follows:  

· Chapter 2 describes the genesis of the project, the rationale for intervention, the resource inputs and the projects (the activities);

· Chapter 3 covers delivery processes and their appropriateness;

· Chapter 4 identifies the key outputs and outcomes for the project, both tangible and intangible;

· Chapter 5 presents conclusions and recommendations, including summarising the key learning points 

2 The Commercialisation Awards 
2.1 This chapter describes the rationale for the CA‘s and how the Awards fit with the wider support landscape.  The chapter also presents a brief description of the projects. 
Establishing the Commercialisation Awards
Market Failure Rationale

2.2 The original rationale for the Commercialisation Awards (CAs) was based on an acknowledgement that the commercialisation of academic research has the potential to provide a valuable contribution to the Scottish economy by driving the production of marketable products, services and intellectual property; encouraging innovation; and facilitating collaborations between academics and researchers on the one hand and commercial businesses on the other. 
2.3 SE therefore established the Commercialisation (Readiness) Awards in 2003, in recognition of the role to be played by the commercialisation of research. The Awards were set up to address an identified gap in the availability of funding to help universities and research institutes to develop their research in the life sciences, digital media and “other” sectors (other being defined as all other priority industry sectors) into marketable products and services. The establishment of these awards followed the cessation of the Commercialisation Assistantship Programme, which ran between 1998 and 2003 and supported life sciences projects with commercial potential.   
2.4 In appraising the rationale for establishing the Commercialisation Awards
, SE assessed that allowing the provision of such an award to lapse would lead to the loss of potential commercial opportunities.  It was also thought that a lapse in funding would lead to the loss of highly qualified staff in the life sciences and digital media sectors. 
2.5 The gap in available short-term development funding was evident through the consultations.  Stakeholders and PIs consulted stated strongly that there was a gap in short-term development funding for research with commercial potential.  Those interviewed as part of the research cited that the market would not have intervened at this post-basic research phase since the risks remained too high and that the distance to market remained too great. Many felt that the market either wished to enter at the very outset of the research (in order to have control over the outcome) or to participate at a much later stage, post CA project.  Five out of 7 PI respondents identified ‘uncertainty of funding by businesses’ as the specific barrier the SE funding was designed to address.  
2.6 The project was also intended to address the barriers around a lack of academic know-how in undertaking commercially-oriented research.  The project, being small-scale and for a specific research activity, was designed to target ‘second-tier’ academics i.e. those not involved in flagship research programmes. It was designed to appeal to first-time academics involved in commercially-focused activity.  
2.7 To this end, the evidence from the research suggests that some success has been made in addressing this market failure: a number of academics felt more commercially aware post CA funding and that they had ‘learned the ropes and what to look for’, for example in demonstrating the aspect of the research that had commercial potential (e.g. patent exemplification). They were also more business-like in their approach e.g. working and reporting to milestones. 
2.8 In HMT Green Book terms the market failures being addressed can be summarises as: 

· imperfect information/knowledge – both on the part of the academics (supply side) about how to commercialise activity and on the part of the private sector (demand side) about how to access research with a potential commercial return; and

· Externalities on the part of the private sector – the risks and perceived costs to the market of investing at research at this stage are too high/uncertain i.e. the market is unwilling to invest in research this ‘far from the market’  However, there are wider benefits to society of this type of activity that are not considered by academics.  As such the market under provides pre commercial research activity.

Original Project Design and Funding
2.9 In light of the options appraisal, SE proposed to fund up to 8 projects per year for a three year period, with a total figure of £635,000 to be made available. The number of projects was based upon the number of project applications in previous years, with an allowance to fund two new enabling technology awards. 

2.10 The Awards provided £25,000 in funding from SE for both life sciences and digital media projects, with match funding to come from the host institute. The split of awards each year was proposed at the outset as being:

· 2 life sciences projects in the University of Dundee

· 1 life sciences project in the Scottish Crop Research Institute (SCRI) 

· 1 life sciences project in the University of Abertay Dundee

· 1 digital media project in the University of Dundee

· 1 digital media project in the University of Abertay Dundee

· 1 enabling technology project in each of the two institutes.
2.11 In the end a different composition of sectors and institutions received Awards.  There were no projects brought forward from the University of Abertay (due to a lack of a Technology Transfer Office) and a higher number of Awards were made available to the University of Dundee and the SCRI (see later).  The overall number of projects brought forward was lower than the 8 per year anticipated (in all 9 projects were supported) and the initial sum of £635,000 was not fully allocated. In the event, Awards were made in two of the three years. Issues of demand are explored from section 3.7.
CA Project Objectives

2.12 At the outset the objectives of the Awards were to:

· Enhance the existing research already carried out in the life sciences and digital media sectors at the universities of Dundee and Abertay and the SCRI and to help bridge the gap between academic research and commercially viable opportunities.

· Contribute to the SE strategic objective of supporting the development of the academic base and increasing the commercialisation of academic Research and Development.

· Recruit and retain talented individuals with key skills.    
2.13 The CA projects on the whole met and addressed these objectives, although the objectives were quite widely drawn rather than being specific, measurable, achievable, realistic and timebound (SMART). In particular, some projects were very optimistic about what could be achieved in the timescales, and objectives were not always framed in terms of what commercial outcomes could be expected (given the uncertainty as to whether a project idea could or would be proven or not). 
2.14 Certainly the evidence was strong that the CA projects were building on existing research strengths of the Institution.  At the University of Dundee (UoD), there is a strong research base on which to build and the CA projects demonstrated clear links to existing research, taking research strength and exploring something new and potentially commercially viable on the back of this. At the SCRI, the CA projects allowed the Institute to take a new direction with some of the research exploring non-core research areas (the existing research was very narrowly focused on crop/plant health and development).

2.15  The projects have also helped bridge the gap between academic research and commerciality and there are tangible examples of this (see Chapter 4).  They have also helped to achieve the original SE objective to support and develop the academic base and increase commercialisation.  The recruitment and retention of individuals with key skills was not cited as a principal objective of the CAs by stakeholders and PIs although there is also evidence that this has happened to some degree. 
Strategic Fit
2.16 The CA projects were entirely consistent with the SE and national policy at the time, illustrated by the CA as a continuation of earlier SE project interventions. Increased commercialisation of research and innovation was one of the four principal objectives under the ‘Growing Businesses’ strand of the 2001 Smart, Successful Scotland: Ambitions for the Enterprise Network.  The CAs were designed to operate in the pre-commercialisation ‘space’ between basic research and the market.  Almost universally, the PIs felt there was a strong need for Government intervention in this area at the time and that this need remains (and has even increased). 
2.17 As time has progressed, and SE policy has evolved, coupled with a general tightening of economic impact in return for public sector investment as public sector finances have been constrained, the Awards became less of a mainstream SE activity. SE policy in more recent times has focused on ‘line of sight to market’ much more firmly and looked to support larger interventions with high growth potential.  SE has focused on maximising the value of Intellectual Property (IP) once generated, with other interventions – notably the ITIs- involved in the creation of the IP.
2.18 The result of this is that the CA project is not one that is currently supported.  The Proof of Concept (PoC) fund is the main pre-commercialisation support mechanism. The PoC has itself evolved over time and now supports larger projects in line with SE policy.  This direction of travel, although ‘understandable’ in the opinion of stakeholders consulted, has for many left a gap at the post-basic research pre-commercialisation phase that the CA projects were helping to fill.
2.19 The CA projects demonstrated a good fit with certain HEI and Research Institute’s approaches to commercialisation, although not all Universities/institutions have been engaged to the same level.  Those strongly active in research, notably the University of Dundee, where 70% of the HEI income is through research, have been the ones most likely to engage with the CAs (although this is not necessarily true for all research-intensive HEIs). The University of Abertay did not have the focus on research and the in-house technology transfer support required to support the CAs.

2.20 Within the two Institutes of UoD and the SCRI, the CAs were regarded as ‘very well aligned’ with their own research interests, universally so, with the CAs extending the work of the PI and allowing them to explore a specific and particular area of interest with commercial potential.  For just under half – 4 of the 7 – the work through the CA was a ‘very important’ part of their overall work, and for the remainder it was ‘quite important’.  Interestingly, a number of respondents now regard the work the CA project stimulated as a very important part of their overall work. The work was generally regarded as well aligned with the wider work of the University/Institute.

The CA Projects
Project Funding and Activities
2.21 In the event, 9 projects were supported although the recipients were drawn from the University of Dundee and the Scottish Crop Research Institute. The following Table describes the project and identifies the value of the awards.  In all, £205,741 in SE funding was committed to the Awards.  The maximum award was £25,000.  The value of the Award was designed to be able to support a project of, say, 9-12 months and to be able to support the work of laboratory technician or a post-doctoral researcher.  Four Awards were made in 2007 and five in 2008.  

	Institute
	Value of Award
	Project Summary

	2007
	
	

	UoD
	£25,000
	Development of novel small molecule inhibitors as potential therapeutics for cancer and other proliferative diseases.

	UoD
	£25,000
	Development of optimized snoRNA expression vectors for regulating the expression of targeted genes

	SCRI
	£24,847
	Heath Pea : Development of a natural appetite suppressant

	SCRI
	£21,251
	Use of pathogen-derived protease inhibitors to delay plant senescence and to increase and widen plant transformation efficiency

	Sub-Total 2007


	£96.098
	

	2008
	
	

	SCRI
	£24,054
	Improving transformation efficiency in barley using a novel method that protects Agrobacterium-mediated gene transfer from attack by caspases.  

	SCRI
	£13,445
	Capsella Anti-inflammatories

	UoD
	£25,000
	Discovery and development of small molecule inhibitors of  Human T Cell Leukaemia virus (HTLV-1) infection

	UoD
	£25,000
	Quantitative proteomic profiling to identify high quality spermatozoa for use in ICSI

	UoD
	£22,094 
	Novel Miniature transmission structures for surgical devices

	Sub-Total 2008
	£109,593
	

	Total
	£205,741
	


Match Funding

2.22 Further funding was made available as match funding by the institutes (as opposed to subsequent funding leveraged post-projects – see chapter 4).  The SE CA award funding of £122,094 for the 5 UoD projects was matched by funding of £178,593, drawn from the University’s Research Innovation Services (RIS), from the PI’s themselves and other University resources. For the UoD projects this was an SE: match funding ratio of 1:1.46. 
2.23  The Universities/Research Institute were required to provide match funding as host organisation as a condition of the CA project award.  In some cases, as demonstrated by the UoD projects, the match funding exceeded the 50% match required and the host organisation provided a greater financial input, itself a reflection of the importance attached to the CA project work within the Institution. 

Project Summary

2.24 More detail on the projects is included in Chapter 4. The projects were almost all drawn from the life sciences sector, reflecting the existing strengths in the sector in the two Institutions taking up the CAs.   One project was awarded under the “other” category as it was a medical devices/enabling technologies project.
3 Project Delivery Arrangements
3.1 The section describes how the projects have been delivered and provides some comment on the appropriateness of the arrangements.
Project Delivery Arrangements

3.2 For each of the projects a Principal Investigator (PI) was identified.  This was the lead for the project, although in most cases it was not the PI who was carrying out the work.  Rather, the PI typically oversaw the work of a post-doctoral in their laboratory, scoping and supervising their work.  

3.3 Projects typically lasted 9-12 months, although in one instance the project was set for 6 months, in reality too short a time to carry out research with a definitive outcome.  The Awards, at £25,000, were designed so that a laboratory technician could conduct the research (rather than a post-doc or PI) although in reality later year post-doctorates were completing the research in many of the projects. In these projects, the PI indicated that some of the new research procedures actually required this level of expertise (rather than a technician). Given the more advanced nature of the research, it was felt that the level of CA funding was insufficient to attract/retain this calibre of staff, and that a modest increase in the level of funding per project would have helped to overcome this.  At the same time, it was always the intention that the PI, at the application stage, would identify who was to undertake the research and at what level. 
3.4 SE was the principal funder and the grant administrator.  SE received the monitoring reports and made payments to the project. SE staff also attended quarterly project meetings and provided a supporting role during project implementation.

3.5 The technology transfer office or equivalent was the contract holder.  The technology transfer office or equivalent managed the relationship with SE and were responsible for submitting project reports. The contracts were established between SE and the technology transfer office (University of Dundee) or the Research Institute. The contracts were not held with the PI.  It was the responsibility of the HEI/RI office to ensure they obtained the reports from the PI.  For the SCRI, without a formal technology transfer office, SE played a more active management role, although this remained light touch and appropriate to the scale of the projects.
3.6 In a number of cases, the PI reported that the preparation of the reports actually helped them to maintain project direction.  The ‘milestone’ nature of the project was welcomed by the technology transfer office and the PIs in helping to monitor the progress of the project and keep the academic focused.  Payment from SE was conditional on completing the reports/milestones, also effective in keeping the academic going forward with the work. The reporting requirements were for a report at the start, middle and at the end, deliberately designed to be ‘light touch’ and universally welcomed as such by the PIs.  It was a repeated ‘plus’ in terms of the project delivery arrangements that they required low levels of administration; the level of paperwork was considered appropriate and fit for purpose in relation to the size of the project. 
Identifying Projects and Appraising the Awards
3.7 The projects were identified through respective ‘calls for projects’.  A one page flyer was prepared outlining the Awards and their conditions (such as the need for match funding) and issued to the HEI/RIs.  The advertising was low key given the relatively modest overall funding available for the CA scheme. The marketing of the scheme was via the technology transfer offices or equivalent and was aimed at the first time commercialisation academic.
3.8 In the end, two Institutions responded to the calls for projects – the UoD and the SCRI.  There was some work done initially to engage St. Andrews University although the CAs did not fit with their commercialisation activity and approach, although they have become a collaborator in one of the CA projects subsequently with the UoD. There were some difficulties engaging the University of Abertay, principally through a lack of capacity to supervise research activity and lack of a technology transfer office function.
3.9 CA applications were judged by a 2 or 3 person panel.  This comprised SE and the technology transfer office, and in all cases a third party independent.  This was generally regarded as fit for purpose and appropriate. Individual judging visit reports were prepared and panel feedback was provided.  This included a brief due diligence review.
3.10 The number of applications exceeded the number of Awards made.  From the UoD for example the 5 projects awarded funding were compared to 16 where an Award was not made.  Demand outstripped the available funding by a considerable margin at the UoD.  UoD indicated that more projects would have been supported had more funding been available and that a number of non-supported projects could have made good projects (although not all). The mismatch between apparent levels of demand and the number of projects funded is surprising given that not all the original funding identified for the CAs was drawn down. Partly this reflects the original intention that more Institutions and more sectors would be involved in the CAs   
3.11 For the 2007 projects at the UoD, these were advertised to Biosciences, Digital Media and Medical Sciences, with the two funded projects drawn from Biosciences.  For the 2008 projects at the UoD, the Awards were advertised to Biosciences and “other’ which covered engineering, medical devices, energy, environment and digital media.  Of these 9 applications were received with one funded, and from Biosciences, 9 applications were received and two were funded. A number of those not supported did not have a sufficient notion of the commercial potential or application of the project.
3.12 Overall, despite modest advertising, in certain Institutions the Awards were heavily subscribed.  The predominance of funding awards to Life sciences reflects the research strengths of the responding Universities and the more direct link to potential commercial activity than in some other sectors.  For Digital Media, for example, it was suggested that it was very difficult to identify the researchers at the right level to be the Award applicant/recipient – with most of the commercial-end research being carried out by younger, more entrepreneurial individuals not commonly known to the technology transfer offices.
Summary

3.13 The delivery arrangements were widely regarded as appropriate and fit for purpose in those Institutions/Institutes where the CAs were taken up.  This was often helped by a strong technology transfer office or equivalent to provide the bridge between SE as the grant administrator and the PI (certainly in HEIs).  In the HEIs, the technology transfer office provided support to the academic and, as contract holder, helped to ensure the project was on track and that monitoring procedures were followed. In HEIs without such a strong function the means for identifying and managing suitable projects was more limited.  With the SCRI, SE played a more hands-on management role in the projects, but still relatively light touch, and again appropriate to the project.  
4 Project Outputs, Outcomes and Routes to Impact
4.1 This chapter focuses on project outputs and impacts, covering both tangible and intangible effects. 
Anticipated Project Benefits
4.2 The following Table highlights in summary form, and in narrative form, the achieved and anticipated achievements for each of the CA projects.  Subsequent sections look to quantify this information in aggregate form. 
	Project

Development of novel small molecule inhibitors as potential therapeutics for cancer and other proliferative diseases.
Technical Outcome

Compounds with more potent activity and/or selectivity towards a protein linked to Parkinson’s disease rather than cancer. Project failed hit validation in follow on Medical Research Council Developmental Pathway Funding Scheme. Project continues at UoD, Karolinska Institute and University of St Andrews.

	Patent Position
	Funding Leverage
	Commercial Outcomes

	Pre - No patent position

Post – 2 new patents filed. 
	MRC Developmental Pathway Funding Scheme –Devolved Portfolio Award to

UoD. Project entered Novel Targets Portfolio (total

award of £1,087,071 across

8 projects).

SE funding: leverage ratio = 1: 5.4 (based on 1/8th) 
	Early stage, but ongoing discussions with potential development partners.


	Project

Development of optimized snoRNA expression vectors for regulating the expression of targeted genes

Technical Outcome

Platform technology demonstrated.

	Patent Position
	Funding Leverage
	Commercial Outcomes

	Patent filed 22 Sep

2007. Filed in

USA, EPO, China,

Japan, India. 

Post – existing patent being strengthened; second in preparation.
	MRC Milstein Award - £529,046 

Fight for Sight (joint

with University of

Ulster) - £135,274
SE funding: leverage ratio = 1: 26.6
	Anticipate multiple licensing activity on field-by-field basis

from Pharma, Biotech, academic

sectors.


	Project

Discovery and development of small molecule inhibitors of Human T Cell Leukaemia virus (HTLV-1) infection

Technical Outcome

In collaboration with UCSF a screen was developed and 25 potential hit compounds identified. Platform technology developed that can be used to address other virus infections.

	Patent Position
	Funding Leverage
	Commercial Outcomes

	Pre- No patent position.

Post – compounds require further validation pre patent.
	Leukaemia and Lymphoma Research (£181,000) Anonymous Trust

(£10,000) Tenovus-Scotland

awarded (£100,000) for hepatitis C virus infection.

SE funding: leverage ratio = 1: 11.6
	Contribution to the formation a new company (in US) which has raised 9.2m US dollars in corporate investment. The IP has been licensed worldwide to Cyterix (June 2011). 


	Project

Quantitative proteomic profiling to identify high quality spermatozoa for use in intra cytoplasmic sperm injection (ICSI)

Technical Outcome

key set of protein markers identified for dysfunctional cells.

	Patent Position
	Funding Leverage
	Commercial Outcomes

	Pre - No patent position.

Post – draft manuscript to be used to file patent.
	None to date. Applications in

progress.
	No discussions with companies to date (pending patent filing) but this is a “hot topic” in the field and we anticipate considerable interest. A company in this area has previously sponsored work in the Barratt laboratory.


	Project

Novel miniature transmission structures for surgical devices

Technical Outcome

A range of transmission couplings were developed.

	Patent Position
	Funding Leverage
	Commercial Outcomes

	EP1872729

US20080188891

Pending in EPO

and USA

Post award – Karl Storz will be responsible for

ongoing patent protection.
	N/A
	Licence deal with Karl Storz GmbH signed on 31st March, 2011. Head office in Germany. 


	Project

Improving transformation efficiency in barley using a novel method that protects Agrobacterium-mediated gene transfer from attack by caspases
Technical Outcome

Work with other departments - still in contact with a staff member in the pathology department who has developed new constructs that can be used. We will retest these new transformations; Directly linked research - put in PhD proposal to carry on some of the work and will do the same next year; Generated indirectly linked follow on research; strengthened research expertise by about 5% - we know more about antioxidants and what we are doing. Reading more about other things we can try; Stimulated new research - did some work testing different cultivars.

	Patent Position
	Funding Leverage
	Commercial Outcomes

	 
	
	Further demand for engagement - have not published anything, but we are working better and developing internal competencies. Better understand business - helped us to understand what works and what doesn't work. We have a few more ideas. Know slightly more about IP. 


	Project

Capsella anti-inflammatories

Technical Outcome

Developed new technology methods in purification; developed research skills

	Patent Position
	Funding Leverage
	Commercial Outcomes

	Achieved provisional patent, pending invivo validation.
	
	Improved approachability by companies; submitted another proposal for grant from TSB


	Project

Health Pea: development of a natural appetite suppressant. 

Technical Outcome

Proof of concept and grant; Proof of principle study; generated indirectly linked follow on research using approach to analyse food; 

	Patent Position
	Funding Leverage
	Commercial Outcomes

	Patent filed - £10,000 process.
	Contract R&D £100,000. 

Directly linked research £750,000 

Subsequent funding by BBSRC into bio energy research

SE funding: leverage ratio = 1: 34
	Produced collaborative papers with other departments, secured further grant funding – approx 20% of £0.5 million; collaboration with forestry commission; several publications.


Benefits Achieved - Overview
4.3 Overall, the CA projects have moved research much closer to a commercial product, although in many cases further work is required to achieve this which is not unexpected.  The CA project has in most cases built on existing research but also been the catalyst to test a new idea or process, and to provide the evidence as to whether there is merit in taking this work to the next stage. In a majority of cases, further funding has been secured to take the research further, and patents have been filed or are in the process of being filed.  These are tangible benefits which take the research closer to a commercial outcome. 
Tangible Outputs 
4.4 The CA projects have generated further contracted R&D and Intellectual Property. Some of the IP (via patents filed) was generated within the project timeframe. For others, the CA project led to or is leading to subsequent IP applications.  In all, 7 of the 8 projects may strengthen (exemplify) or file new patents. Contract R&D and directly linked research grants total close to £2m.  This is further R&D funding already secured. 
4.5 There have been more limited examples of publications – in some of the more exciting life science projects this is deliberate so as not to alert the market to new discoveries at too early a stage.  There were fewer examples recorded of paid use of facilities or equipment, although in some cases this may not have been identified as a tangible output even where this occurred.  
4.6 Two projects have led to a licences, both recently signed, albeit with companies outside Scotland, with one leading to a US-based spin-out company which has secured $9.2m investment. In addition, the Professor Angus Lamond work developing a new process may now move to next stage testing – which itself may be the basis of a spin-out company and this is currently being explored. 
	Outputs
	Existence 
	Scale

	Contract R&D (including directly linked research arising from CA project) excludes $9.2m corporate investment raised in US.
	Yes – 4 out of 8 projects surveyed
	£1.93m to date

£2.68m including forecast

Overall SE funding: leverage ratio = 1: 9.5

	Intellectual Property
	Yes – 7 projects with linked IP activity - 2 patents filed; 3 patents pending/ provisional; 2 more pending further validation/preparation of manuscript


	3 achieved; up to 8 more pending, expected or provisional. 1 further patent strengthened.

	Publications 
	Yes, in small number of cases; most awaiting the right time to publish 
	1 project led to several publications; 4  more awaiting IP protection.

	Paid use of facilities/equipment
	In at least 2 projects
	e.g. Industry licensee using lab space

	Licenses
	Yes – 2 projects
	1 signed on 31st March – may be others 


Intangible Outputs 
4.7 The benefits model indicates the exchange of ideas as an intangible output.  There are strong examples of this in half of the projects surveyed, which ranges from work with other departments (e.g. within the SCRI) and work transnationally with other Universities. This collaborative working across departments and Universities was perhaps a less expected output from the CA projects which did not have an explicit objective to foster ideas exchange.  Where there has been more limited ideas exchange this has been primarily due to the sensitivities relating to the IP.
	Outputs
	Existence 
	Scale

	Exchange of ideas 
	Yes, identified in 4 of the 8 projects
	Where it has occurred this has been on a significant scale


Tangible Outcomes
4.8 There are limited examples of direct royalty payments arising from the CA projects, much of which is at too early a stage to have generated tangible commercial outcomes, although the recent license agreement signed with Karl Storz may start to generate financial benefits in Scotland.  
4.9 There is not a clear distinction between further contract R&D undertaken as a tangible output and further follow-on R&D work as result of further funding leveraged.  The £2m in further funding achieved to date – forecast to rise to a minimum of £2.7m is an excellent return for the SE investment of £200,000.  In almost all cases, the PI stated quite clearly that the project would not have been undertaken without the CA project which enabled them to test and take forward the very specific piece of research. 
4.10 It was estimated that 5 (gross) jobs were created or safeguarded (in Scotland rather than overseas) as a result of the CA projects i.e. where project staff were retained post-project and/or where they secured a subsequent position.
Intangible Outcomes 
4.11 Intangible outcomes are brigaded under the following headings.  There are good examples of each of these arising as a result of the CA project. 
· External reputation

· Talent

· Research quality

· Networks quality

· Competency

· Education

	Intangible Outcomes

	Existence 
	Scale/Quality

	External Reputation 
	Limited. 2 of the projects explicitly stated this.
	Not frequently cited. Largely relates to sense that insufficient scale at this time to impact on whole Institution. For others, IP too early to fully publicise.  Likely to be much increased in the future as projects progress/develop and IP secured.



	Talent
	Yes, 5 of the projects. For two others skills upgraded but not retained.


	Both attracted and retained. Many retained to work on additional projects. Masters Research level typical. Calibre rated highly – CA allowed them to be attracted and then retained in many instances.

	Research Quality 
	All projects.
	Many cited research capability and quality significantly enhanced; new technical skills and understanding acquired.

	Networks Quality
	4 projects.
	A number identified developed networks – notably with other institutions. 

	Competency (Commercial)
	All projects.
	5 projects stated the CA award had significantly improved their commercial awareness. Two others stated this improved slightly. 

	Education 
	Limited
	Only 1 project explicitly stated that the CA research had fed back into MSc lectures. May reflect commercially sensitive nature of some of the work.


Summary
4.12 There are some very significant tangible and intangible outputs and outcomes arising from the Awards, although this has not translated into GVA for Scotland at this stage.  In almost all cases, however, the research has progressed a stage further towards a commercial product – and in two cases a licence has been achieved, although the downstream (GVA) benefits may not accrue in Scotland.  Most of the PIs have been excited by the research possibilities and have secured further funding to develop the process or idea further.
5 Lessons and Conclusions 
5.1 This chapter summarises some of the principal lessons and learning points from the CA projects.
The Focus on Commercial Outcomes
5.2 Although the CA projects were modest in scale, almost all the projects reviewed had some form of forward commercial potential articulated, even if moving to a product was recognised as not feasible given the funding and timescales. There was a general sense that full commercial outcomes may still be 2 years or more beyond the end of the CA project  The milestone reporting arrangements kept the project in focus, and almost all projects have secured further funding to progress them further towards a commercial outcome.  In many cases, subsequent follow-on funding has been found from a research institute, charity or MRC Development Funding. 

The Journey to Commercialisation
5.3 Those projects that have secured further funding are progressing along the road to a commercial outcome.  The next phase of development funding is allowing further refinement of a technique or process, and in some cases leading to prototyping or the next phase of testing. In other cases, the end of the CA project has left the development of the project with a more uncertain future, even where the idea is good and started to demonstrate potential. There is a recognised need for further funding – post funding such as a CA project – in order to maximise the value of the initial investment and continue the progress initiated through the Award, although there is clearly a debate as to who is the most appropriate organisation/sector to finance this.  There still remains a gap in the view of a number of stakeholders, between a CA type Award and Proof of Concept funding.  
Lessons from Project Management
5.4 The delivery arrangements have been largely fit for purpose, having minimum reporting requirements although procedures which ensure the project is completed in a timely manner. The identification of someone responsible for monitoring the contracted outputs/outcomes – generally the technology transfer office, was effective. This needs clear communication between SE that the technology transfer office (the funding recipient) who in turn must supervise the academic/researcher.  The arrangements require a certain capacity in the technology transfer office – which was not evident for example when inviting the University of Abertay to submit applications. 
5.5 Whilst the project management arrangements worked well for the supported projects, greater levels of checks and balances may be required if the model is replicated more widely. There may be other HEIs where the roles and responsibilities of the contract holder may need to be very clearly communicated. Further, projects almost exclusively came from the life sciences sector, and there may be more work required to identify appropriate projects in other sectors, if the project were to be replicated. The digital media projects, for example, did not  work quite so well, lacking a similar structure to identify individuals to do the work. 
Additionality of Impact 
5.6 All recipients of the CAs indicated that without the CA activity would have lapsed, remained at the basic research stage, or taken significantly longer to obtain funding. A mixture of HEI, charity, research council, Technology Strategy Board, EU funding (and in one case it was claimed venture capitalist funding) would have been sought without the CA project funding.  Many PIs indicated the project would have taken significantly longer – if it progressed at all – through technicians or allied to other research programmes. Whilst there is a need to temper these views – if the project idea was really very good other means of funding may have been vigorously pursued – it is clear that the CA project, as a discrete and specific funding source for commercially-oriented research, was timely and important in the majority of cases.  
Time Lag for Achieving Benefits
5.7 PIs were asked for the time over which they anticipated economic benefits to accrue. Many were not able to state, and their realisation was dependent on the next stage of research. In a small number of cases, commercial outcomes have been achieved within 12-24 months of the project (2 licences and a US based spin-out company) and in another a spin-out or commercial outcome may be expected within the next 12 months.  The time lag is partially dependent on the stage of the research being developed through the CA – some were building on a more extensive research base which had already taken the work closer to market.  
5.8 Further, in terms of GVA and the final manufacturing/profit centre for the commercial activity, it is clear that some (and potentially a significant share) of the future benefits will accrue outside Scotland.  The two licences achieved to date are with German and US-based companies, with the latter in particular likely to generate limited commercial benefits for Scotland in the short to medium-term although there is clearly a strong reputational benefit for the UoD and Scotland as a whole. 
5.9 It is very difficult to estimate the ‘average’ time lag, which from the 9 projects reviewed here may range from a few months post-CA award to 5-7 years (and in one or more cases maybe not at all).  Those where impacts have been achieved to date or are expected in the near future, this has been a result of the extent of previous research (a more well developed project) but also how quickly the new approach/technique and its application could be proven (which is much harder to predict given the complexity of some the processes being research/developed).
Equalities Impact Assessment
5.10 The CA projects were open to all HEI/RI departments invited to submit a project application.  The PI was to identify the person(s) to take forward the research project.  Any appointment abided by the HEI/RI equal opportunities recruitment practices.  The projects upskilled those participating in the projects. The project pre-dated the need for an Equality Impact Assessment, which would now be required. 
Concluding Remark
5.11 The CA projects were awarded funding in 2007 and 2008 when there was a more flexible approach to funding pre-commercial research. In the current climate, with an increased focus on line of sight to market and proving commercial returns for SE investment, the CA are not being continued.  This short review, however, indicates that for a relatively modest level of SE investment, project activity has progressed towards a commercial outcome, and in one case achieved it.  The CA projects have secured £2m in additional funding and some of the project ideas may yet translate into commercial ventures.  It is clear that there is a journey that needs to be made from basic research to the commercial arena, and that the CA projects played a part in progressing ideas along this route.
Appendix A: Consultees
Principal Investigators:
Dr David Brighty - UoD

Professor Angus Lamond - UoD

Dr Derek Stewart - UoD

Dr Stuart Brown - UoD

Dr Jennifer Stephens - SCRI

Professor Chris Barratt - UoD

Peter Ianetta – SCRI

Partners:

Fiona Mitchell – UoD Research Innovation Services

Abigail Lyons – Scottish Enterprise

Jon Moore – Scottish Enterprise

Kevin Bazley – Scottish Enterprise

Workshop:

Sarah Petrie – Scottish Enterprise

Vince Percy – Scottish Enterprise, Appraisal and Evaluation.
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