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1 
INTRODUCTION
1.1 GEN and O’Herlihy and Co. were commissioned by Scottish Enterprise Edinburgh & Lothian to carry out an evaluation of the University to SME Technology Transfer in Opto and Microelectronics (TTOM). The TTOM project was established in 2005 with the aim of promoting greater collaboration between universities and SMEs. The evaluation asessed the effectiveness of the programme in achieving this goal.
Study Background and Objectives 

1.2 TTOM awards have funded partnerships involving Scottish SMEs and researchers from Scottish universities. Grants of up to £5,000 are awarded to the university partner to perform a feasibility study on a problem relevant to the SME. The aim is to establish, then enable, technology transfer projects particularly with a cross-sectoral and inter-disciplinary focus. The TTOM project gives priority to applications in opto and microelectronics technologies with applications in markets such as Life Sciences, Energy, Security and Defence, Automotive and Communications.
1.3 The overarching aim of the evaluation has been to determine the economic benefits of the TTOM project. More specifically the evaluation was intended to meet a number of key objectives. These were to:

· assess the extent to which TTOM has achieved its aims

· measure the performance of TTOM against its target objectives and measures

· assess the project’s performance and economic benefit to Scotland

· conclude whether:

· the operating model for TTOM was effective in meeting its objectives

· the TTOM awards have enabled efficient technology transfer

· there is still a compelling rationale for a TTOM programme.

Methodology 

1.4 Our study methodology involved a number of stages. These included:

· analysis of programme management information provided by the delivery agent, the Scottish Optoelectronics Association (SOA) and Scottish Enterprise.
· consultation with the Scottish Optoelectronics Association (SOA)
· consultation with five TTOM university partners. These were:
· the University of Edinburgh

· Heriot Watt University

· the Institute for System Level Integration (ISLI)

· the University of Paisley

· the University of Strathclyde

· a telephone survey of 15 companies which had received support through the TTOM progamme
1.5 A full list of the consultees is presented in Appendix 1.
Report Structure 

1.6 The remainder of this report is structured as follows:

· chapter 2 presents an overview of the TTOM project
· chapter 3 outlines the key findings from the company survey 

· chapter 4 provides the views of the TTOM university partners
· chapter 5 draws conclusions on the TTOM project and presents a series of  recommendations. 

2 THE TTOM PROJECT
Introduction 

2.1 This chapter provides an overview of the TTOM project and is structured around the following themes:

· background, aims and objectives

· activity

· funding

· performance in terms of:

· outputs

· results

· impacts.
Background, Aims and Objectives 

2.2 The TTOM project was launched in 2005 with the aim of improving technology transfer between Scotland’s Higher Education Institutions (HEIs) and the SME base and ultimately impact upon the performance of the opto and micro-electronics sector in Scotland. Diagram 2.1 below provides a graphic illustration of the logic chain associated with the TTOM intervention.  

2.3 The TTOM project is delivered in two ways: 

· facilitating the establishment of relationships between potential partners (HEIs and SMEs) through a series of themed networking events

· providing feasibility funding (of up to £5000) to allow partners to explore opportunities associated with new technology and deliver a feasibility report detailing their findings.

Diagram 2.1: The TTOM Project
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2.4 Preference is given to projects with a cross sectoral and/or inter-disciplinary focus, with applications encouraged in markets such as Life Sciences, Energy, Security and Defence, Automotive and Communications. It is anticipated that the projects will lead to greater collaboration between HEIs and SMEs, and ultimately, the commercialisation of technologies with significant market potential. While SMEs are also expected to make a contribution to the project, this contribution can be “in kind”, a feature of the scheme which may make it very valuable to start up companies with limited financial capability. The programme is administered by the Scottish Optoelectronics Association (SOA) with funding provided by Scottish Enterprise, SEEKIT and the ERDF. 

Project Activities
2.5 Funding for the TTOM project was originally intended to cover the period March 2005 to March 2007. Due to the perceived success of the scheme and excessive demand for TTOM awards, funding was extended up to March 2008.

2.6 SEEKIT approved the TTOM project in October 2004 and Scottish Enterprise placed the delivery contract with SOA in December 2004. Between December 2004 and January 2008, 27 themed networking events were staged across the central belt of Scotland with the aim of facilitating networking opportunities, raising awareness of the TTOM award scheme and the potential benefits of technology transfer activities to SMEs. Event themes included ultrasound, imaging, sensing, bio photonics, lasers and ‘in building’ of technology. 

2.7 Over the course of the funding period the TTOM scheme received 74 applications for grants to fund feasibility studies. Of these, 51 grant applications were approved with 47 being funded through SEEKIT and the remaining 4 being funded separately through Life Sciences at Scottish Enterprise.  Tables 2.1 and 2.2 below show a breakdown of approved TTOM applications by year and HEI partner. 

2.8 Table 2.1 shows that TTOM grants were relatively well spread out across the funding period, with the largest number being received and approved during 2006.  Table 2.2 details the HEI partners involved in the TTOM feasibility studies and shows ISLI; a collaboration of Edinburgh, Glasgow, Heriot-Watt and Strathclyde Universities, to be the most heavily involved partner institution having been involved in 21% of TTOM project funded through SEEKIT.  
Table 2.1: TTOM Project Activity
	Year
	No. of projects approved 
	% of projects approved 

	2005
	13
	28%

	2006
	18
	38%

	2007
	16
	34%

	Total
	47
	100%


Table 2.2 : TTOM HEI Partners
	HEI Partner 
	No. of projects 
	% of projects 

	ISLI
	10
	21%

	Paisley 
	6
	13%

	Strathclyde 
	6
	13%

	Heriot-Watt 
	6
	13%

	Edinburgh 
	5
	11%

	Glasgow 
	2
	4%

	Dundee 
	2
	4%

	St Andrews 
	1
	2%

	Napier 
	1
	2%

	PIC (St Andrews)
	1
	2%

	GTI (Edinburgh)
	1
	2%

	COSMIC (Edinburgh)
	1
	2%

	UK ATC (Royal Observatory Edinburgh)
	1
	2%

	Institute of Photonics (Strathclyde)
	1
	2%

	Edinburgh College of Art 
	1
	2%

	Ninewells Hospital 
	1
	2%

	Newcastle 
	1
	2%

	Total 
	47
	100%


Funding 

2.9 The TTOM project has been jointly funded by Scottish Enterprise, the Scottish Government, through the SEEKIT programme, and the European Regional Development Fund (ERDF) with £523,000 being made available for the delivery and management of the project over a 3 year period from 2005 to 2008. Project funding was subject to a substantial amount of vireing in 2006, which led to an increase in the number of projects offered from 25 to 40, and then latterly to the current total of 47. Project funding is detailed in Table 2.3 below.
Table 2.3 : Project funding

	Project Funding 
	Value of funding 
	%  total project funding 

	SEEKIT
	£191,360
	36.9%

	ERDF
	£147,900

	28%

	Scottish Enterprise 
	£183,740
	35.1%

	Total project funding 
	£523,000
	100%


Performance
Progress against output targets 

2.10 As illustrated by Table 2.4, TTOM has performed very strongly in the delivery of the project, meeting or exceeding output targets in 8 out of 9 measures. Perhaps the most significant finding is in the number of SMEs undertaking innovation/ R&D projects where TTOM has achieved 184% of the initial target. 

2.11 The only area in which TTOM has failed to meet a delivery target is in the number of SMEs attending events where 92% of the target was achieved. It should however be noted that underachievement was not substantial and that event attendance is somewhat out of the control of project staff.
Table 2.4: Progress against output targets

	Output 
	Target
	Achieved 
	% of target achieved

	Knowledge transfer capacity building 
	1
	1
	100%

	No. innovation/ knowledge transfer networks supported 
	6
	7
	116%

	No. of events held
	23
	28
	122%

	No. SMEs attending events 
	209
	192
	92%

	No. of SMEs helped with advice/ information
	31
	34
	110%

	No. new links between SMEs and Research Institutions 
	45
	47
	104%

	No. SMEs assisted with high level support 
	36
	47
	131%

	No. of SMEs undertaking innovation/ R&D projects 
	25
	46
	184%


Progress against outcome targets

2.12 Tables 2.5 and 2.6 present the monitoring information gathered by SOA over the duration of the project. Table 2.5 highlights mixed progress towards ouctome targets with four of the six targets either met or exceeded. Perhaps most significantly, the figures show that TTOM has achieved more than double its target for increased investment in innovation/RTD by SMEs. It has also exceeded its targets in relation to the number of new patents issued, new products and new processes introduced.
Table 2.5: Progress against outcome targets

	Outcome 
	Target
	Achieved (April 08*)
	% of target achieved

	Increased investment in innovation/ RTD by SMEs
	£725,000
	£1,597,456
	220%

	No. of new patents issued/ IPR registrations made
	13
	21
	162%

	No. of new products introduced 
	11
	11
	100%

	No. new processes introduced 
	19
	31
	163%

	No. new licensing deals between SMEs and Science Base 
	4
	3
	75%

	No. of new Spin-Outs/ SMEs formed
	5
	2
	40%


Progress against impact targets
2.13 Table 2.6 presents TTOM’s progress towards impact targets. As can be seen the project has failed to meet all of its targets on these measures. The project achieved 18% of its increased sales target. Consultation with SOA highlighted that, on reflection, this target may have been ambitious. Likewise TTOM achieved around one third of its gross new jobs target, but did fare better on its progress towards gross jobs safeguarded achieving 61 against a target of 65.

Table 2.6: Progress against impact targets

	Impacts 
	Target
	Achieved (April 08*)
	% of target achieved

	Increased sales in assisted businesses 
	£8,900,000
	£1,569,500
	18%

	Total no. gross new jobs 
	90
	30
	33%

	Total no. of gross jobs safeguarded
	65
	61
	94%


Conclusions 

2.14 Based on the monitoring information supplied by Scottish Enterprise and SOA, it can be concluded that TTOM has performed well against the majority of targets set at the outset of the project. It has exceeded targets in a number of areas including:
· increased investment in innovation/ RTD by SMEs
· the number of SMEs assisted with high level support 

· the number of SMEs undertaking innovation/ R&D projects 

· the number of new patents issued/ IPR registrations made

· the number of new products and processes introduced.
2.15 However, monitoring data also shows that the project has not yet achieved its intended impact in relation to the number of new jobs created and increased sales within SMEs.
3 THE TTOM COMPANY SURVEY  

Introduction 
3.1 Consultations were undertaken with 15 companies that had received a TTOM award. The initial three consultations were undertaken on a face-to-face basis, which allowed the questionnaire to be piloted. The remaining 12 consultations were carried out by telephone. The sample represents 32% of the total population of TTOM supported firms.
3.2 The remainder of this chapter summarises the principal findings of the business survey, considering in turn:

· the profile of the sample
· introduction to TTOM
· working with universities
· meeting objectives 
· satisfaction
· importance
· actions

· changes in R&D expenditure
· impacts

· future
· overall benefits

· key conclusions.

Profile of the Sample 

3.3 The sample was structured to ensure a spread of companies from each of the three years TTOM had been operational. This included:

· five companies which had entered the TTOM project in 2005

· eight companies which had entered in 2006

· two which had entered in 2007.

3.4 Between them, the companies employed 286 full time staff (between one and 115 employees) and 17.5 part time staff (between 0.5 and four employees).  On average, each company employed 20 full time staff and two part time staff. Company turnover in 2006/07 ranged from pre-trading to £16m. Average turnover across the sample was £3.1m whilst the median turnover level was £321,000.

Introduction to TTOM

3.5 Initial introduction to the TTOM programme was found to come through two main routes. The largest proportion (six companies) were first introduced to TTOM by a contact at the university partner with which they undertook their feasibility study, whilst six were introduced by the SOA (three of which had attended a TTOM themed networking event hosted by SOA). Of the remainder:

· two came through word of mouth from other business people

· one through attendance at a trade show in San Jose, California.

3.6 A relatively low proportion of the sample had attended a TTOM themed networking event, with four of the fifteen companies consulted having done so. Views were evenly split on the importance of the event in influencing their decision to progress to a full TTOM award. Two rated event attendance as ‘of little importance’ in their decision to progress, one company rated it as ‘important’ and one as ‘critical to their decision’.  A fuller examination of the views of TTOM event attendees is attached as Appendix 2. 

3.7 The TTOM award application process was rated highly by the companies consulted, with all but one rating it as either ‘effective’ (nine companies) or ‘very effective’ (five companies). Some of the comments on the application process were:

· ‘the process was swift and easy’
· ‘relatively short application form and a quick decision was made’
· ‘a very simple process. Less bureaucracy than other award schemes and decision was made within one month’.
Working with Universities
3.8 In terms of the university partners with which companies had worked with during their TTOM award, Heriot Watt had the strongest representation having worked with six of the companies consulted. This was followed by Edinburgh, Paisley and the ISLI which had each worked with two companies and Glasgow and Strathclyde which had each worked with one. 

3.9 Although all the companies were involved in opto and/or microelectronics they spanned a range of industry specialisms including thin films, microelectromechanical systems (MEMS) and model making.  A full list of the companies consulted is presented in Appendix 1.
Previous Contact
3.10 It was also found that the TTOM award represented the first engagement between the SME and the university for eight of the companies consulted, with the remaining seven having worked with a university in the recent past. Examples of previous collaborations included:

· close work with Edinburgh University’s Microelectronics department

· links with Heriot Watt’s Physics Department

· a Knowledge Transfer Partnership with Paisley University.
3.11 The factors influencing companies’ selection of a university partner are shown in Table 3.1 below. As can be seen, a reputation for research in a relevant area was the most important factor cited by 73% of companies consulted. This was followed by the company having personal contacts in the university, the fact that company staff had studied there and because of a recommendation. 

Table 3.1: Selection of TTOM University Partner

	Factors Influencing Selection of Uni. Partner
	Percentage of businesses 

	Reputation for research in relevant area
	73%

	Personal Contacts in the University
	64%

	Company staff studied there
	13%

	Recommendation
	7%


N=15 (respondents gave more than one response)

Meeting Objectives
3.12 Companies were asked what objectives they had set for the TTOM project.  Unsurprisingly, they all sought either to develop an initial idea for a product or to take an existing product a stage further.  They gave a wide range of answers, which included:

· “to prove the concept of wireless communication between wind turbines”
· “to develop further understanding of thin films and their industrial applications”
· “to enable the fabrication of a specific lens structure which previously had been unable to do commercially.  TTOM explored a more speculative method”
· “to develop a new type of electric motor”.
3.13 Overall, the majority of companies (87%) said that they had achieved the original objectives they had set for the project.  Only two companies said they had not.  In the case of these, the first company did not have the financial resources needed to make it operational whilst in the case of the second company, problems with their outsourcing partner meant that the project was just getting up and running at the time of the survey.
Company Contribution

3.14 Companies found it difficult to estimate their contribution to the TTOM project, this was mainly due to the fact the few could recall their previous time commitments at the time of the survey
. It was found that a third of companies estimated they had contributed between £1,001 and £5,000 to their TTOM project whilst a third contributed £5,001-£10,000 (Table 3.2). 

Table 3.2:  Companies’ Financial Contribution to TTOM Project
	Contribution
	Number of Companies
	% of Companies

	£0-£1,000
	2
	13%

	£1,001-£5,000
	5
	33%

	£5,001-£10,000
	5
	33%

	£10,001+
	1
	8%

	Don’t Know
	2
	13%

	TOTAL
	15
	100%


Satisfaction 

3.15 The majority of companies (60%) said that the length of time taken to complete the feasibility study was ‘about right’ (Table 3.3).  Thirteen percent said it was completed more quickly than expected, whilst less than a third (27%) said it took longer than expected. This is positive in that it shows around three quarters of companies were satisfied with the timescale in which their project was delivered.
Table 3.3: Length of Time Taken to Complete Feasibility Study
	Respondents’ Views
	Percentage of businesses 

	About right
	60%

	Too long
	27%

	Quicker than expected
	13%


N=15
3.16 There was a high degree of satisfaction amongst companies regarding their feasibility study findings. Indeed none of the companies expressed any dissatisfaction with the outcome of the work, including those SMEs which did not achieve the outcome they had initially hoped for from the work. Overall, 67% stated they were very satisfied whilst 33% said they were fairly satisfied with the findings. Some of the comments were:

· “the study removed a road block regarding the fabrication of core technology and helped generate private sector investment”
· “it demonstrated a process that was viable and formed the foundation of a bid to the DTi for funding”
· “the study provided more promising than alternative methods, so very satisfactory.”
Importance

3.17 As Table 3.4 shows, companies believed that the TTOM award had a fundamental effect on the eventual development of technology emerging from the feasibility studies. Overall additionality in terms of technology development was found to be high at 73%. Over half of companies (53%) said that the TTOM award was ‘vital’ in the development of the new technology whilst a combined 40% stated it was either ‘very important’ or ‘important’. Only 7% (one company) gave any kind of negative response and said their company would be exactly where it was regardless of support from TTOM.
Table 3.4:  Impact of TTOM award on development of technology

	
	% of Companies

	Vital 
	53%

	Very Important 
	13%

	Important 
	27%

	Had some impact 
	0%

	Unimportant 
	7%

	Overall Additionality
	73%


N=15

Action 

3.18  Over three quarters of the companies (80%) had taken some form of action to date, based on the findings of the feasibility study. The action taken can be categorised in three main ways. Companies had:

· secured extra funding - obtained extra funding from public and/or private sector sources based on the outputs of the TTOM feasibility studies
· developed the technology – progressed the idea/concept to the next stage
· changed the direction of the company or work strand - decided to take the existing company in a new direction following the study. One spin-out company was also found to have formed on the back of TTOM. 

3.19 Thirty-three percent had taken extensive action to date, whilst 47% indicated they had taken some action.  Some of the actions included:
·  “started a company and obtained a SMART award, which spun out from the initial feasibility study”
· “DTI funds secured because of feasibility study have been used to develop a new type of laser for oil prospecting”
· “findings led to the next evolution of the company.”
3.20 Further, 60% said they planned to take further action in future based on the study findings. Comments focused largely on developing either their products or production processes further:

· “we’re almost sure of the further action to take and we plan to work more extensively with biological samples.  Details will be finalised in April/May”
· “camera sensor idea was proven thanks to TTOM.  We then sold the product to another company and is in production next month”
· “we aim to take action on the findings by the end of 2008 when profit has come in from enhanced trade order book. May take out patent in different geographical markets, but this is a costly route for us”
· “now in transfer to volume manufacturing. Have developed 2 lead products - all stems from original TTOM work.”
Changes in R&D Expenditure

3.21 Companies were asked if the TTOM award had changed their formal spending on research and development (R&D). In 53% of cases, companies reported that TTOM alone had resulted in no significant increase in research and development expenditure. The remaining 47% indicated their had been an increase in R&D spend, although the majority struggled to quantify this increase in cash terms. Expanding on this, answers included:

· “company has been acquired by another company which has resulted in a multi-million pound increase in R&D”
·  “the fact that the product has recently gone to market has meant that we will spend more on R&D”
· “not sure of budgets, but TTOM award definitely allowed us to increase our R&D spend”
3.22 Companies were also positive about their levels of formal R&D spend in 3 years time, and the role played by TTOM in this expected increase.  Although they found it difficult to quantify, 60% of companies said that their R&D spend would increase because of TTOM.  Twenty percent said it would stay the same, whilst 20% could not provide an estimate.
Follow-on Funding
3.23 Companies were asked whether they had managed to attract follow-on funding for their project.  Findings were encouraging here with 40% of companies stating that they had managed to secure some form of follow-on funding. Some examples were:
· one company obtained a SMART award worth £60,000
· one company secured a £2.4m funding package from the then DTI (now DBERR)
· one company attracted two SMART awards of £50,000 and a SPUR Plus Award of £500,000 but was unable to draw this down as they were acquired by a larger company
· one company managed to secure £300,000 of business angel investor funding and a £50,000 SMART award based on the outcome of the TTOM funded feasibility study.

The Impacts

3.24 One of the key objectives of the evaluation was to provide an assessment of the economic impact of the TTOM project to date. The economic impact figures presented are based on the performance of the businesses as measured by employment and turnover. Gross Value Added (GVA)
 is then derived using standard ratios contained in Scottish Government statistics. In obtaining these values we have used the standard approach outlined in the GVA Additionality Calculator devised by Scottish Enterprise
. The figures presented are grossed up to represent what would have been achieved from the whole population of TTOM supported firms. 

3.25 The economic impacts are separated out into turnover, GVA and employment impacts. The current turnover impacts are presented in Table 3.5, however before going on to discuss the figures it is useful to provide an overview of the key terms presented and their functions in calculating economic impact:

· deadweight – this refers to the extent business benefits would have happened without involvement in the TTOM project. On both turnover and employment, deadweight was found to be relatively high at 85% and 70% respectively

· substitution – the extent to which firms would have substituted other (principally self-funded) business support for that provided by the TTOM project. Given that TTOM was one of the first interventions of its type available, this has been assumed to be zero

· leakage – the extent to which economic benefits will flow outside of Scotland. All but one of the companies consulted was headquartered in Scotland
, therefore leakage has been assumed to be low at 5%

· displacement – the extent to which the technology being developed by companies through the TTOM awards is taking business away from non-TTOM supported companies. The survey found displacement to be low at 8%. This is due to the fact that the majority of TTOM feasibility studies were exploring new technological areas with limited competition in Scotland 

· multipliers – these have been drawn from standard sources
 and refer to the benefits which flow down the business supply chain and out into the wider economy.

Turnover
3.26 The company survey found four companies which could attribute turnover impacts to the TTOM project to date. It should also be noted that turnover deadweight amongst these four firms was lower, at 45%, than the average for the sample as a whole. The survey found a total gross turnover change of £4,692,000 amongst the sample over the life of the TTOM project. 

3.27 Through applying the above steps to the survey data collected, and grossing-up the figures to reflect the impacts which can be expected from the population as a whole, TTOM can be estimated to have achieved the following:

· £17.6m of gross turnover change amongst TTOM supported firms to date
· £3.6m of net turnover (i.e. turnover which is directly attributable to the TTOM intervention) (Table 3.5).
Table 3.5: Turnover impacts of TTOM to date
	Additionality Factors
	Turnover Deadweight  
	85%

	(Intervention option)
	Substitution  
	0%

	
	Leakage  
	5%

	
	Displacement  
	8%

	
	Type II Output Multiplier
	1.61

	Additionality
	
	15%

	Turnover Benefits
	Gross Turnover  
	£17,595,000

	
	Net Turnover   
	£3,647,221


3.28 Companies were also asked to forecast the likely future impact of their TTOM projects. This found that turnover deadweight decreased to 63% for the sample as whole. This is explained by companies anticipating a return on the lengthy technology development process which began with the TTOM feasibility studies. Based on the survey data, it can be estimated that TTOM will generate a net turnover impact in the region of £18.4m by early 2011 (once optimism bias
 has been discounted).
Gross Value Added (GVA)

3.29 Table 3.6 sets out the GVA impacts to date and shows that TTOM can be estimated to have generated:

· £8.9m of gross GVA in firms to date
· £1.8m of net GVA.

Table 3.6: GVA impacts of TTOM to date
	Additionality Factors
	Turnover Deadweight  
	85%

	(Intervention option)
	Substitution  
	0%

	
	Leakage  
	5%

	
	Displacement  
	8%

	
	Type II Output Multiplier
	1.61

	Additionality
	
	15%

	
	Turnover:GVA ratio
	0.51

	GVA Benefits
	Gross GVA
	£8,914,800

	
	Net GVA 
	£1,847,925


3.30 Looking forward three years to early 2011, the net GVA benefits of the TTOM project are estimated to be in the region of £9.3m once optimism bias has been accounted for.
Employment

3.31 The company survey found three companies which could attribute employment impacts to the TTOM project to date. The survey found a total gross employment change of 25 jobs amongst the sample over the life of the TTOM project. Grossing-up the figures to reflect the employment impacts which can be expected from the population as a whole, TTOM can be estimated to have achieved the following:

· 125 gross jobs created or maintained to date

· 51 net jobs created or maintained to date
.

Table 3.7: Employment impacts of TTOM to date

	Additionality Factors
	Employment Deadweight  
	70%

	(Intervention option)
	Substitution  
	5%

	
	Leakage  
	0%

	
	Displacement  
	8%

	
	Type II Employment Multiplier
	1.56

	Additionality
	
	30%

	Employment Benefits
	Gross Employment
	125 jobs

	
	Net Employment 
	51 jobs


3.32 As with turnover, companies were asked to forecast the likely future employment impacts of TTOM. Future employment deadweight decreased slightly from the current level of 70% to 68%. Based on the survey findings, it can be estimated that by early 2011 TTOM will have generated somewhere in the region of 158 net additional jobs. 

Overview of Economic Impacts

3.33 In summary, the company survey found around a quarter of firms citing turnover impacts and around a fifth citing employment impacts due to TTOM. Further analysis found three of the four firms attributing turnover impacts to be ‘small’ firms, that is employing less than fifteen people and turning over £500,000 or less. The larger firms in the sample (£2m+ annual turnover) could attribute no turnover or employment impact to TTOM at this stage. Taking this into account, it appears that TTOM has the potential to make the greatest impact on small rather than medium firms. Although, this observation is based on a relatively small group of firms, the sample does represent approximately one third of all TTOM supported firms. This point is discussed in more detail in the final chapter.
Time and Quality Additionality -TTOM

3.34 Interviewees were asked the extent to which the support from TTOM had accelerated the development of their technology. We found clear evidence of time additionality with:

· 14% stating that the development of new technology had been accelerated by up to 2 years

· 29% stating that the development of new technology had been accelerated by 1-2 years

· 43% stating that the development of new technology had been accelerated by up to 1 year

3.35 The interviewees were also asked the extent to which the TTOM award had affected the quality of the technology developed.  Again we found strong evidence of quality additionality with:
· 43% stating that the technology was a lot better because of the TTOM award

· 14% stated that the technology was moderately better

· 29% stating the TTOM award had made no difference.

The Future
3.36 All of the companies except one, felt they had a good current working relationship with their university partner. These companies stated they were ‘very likely’ to collaborate with a university partner in the future.
3.37 Companies were generally very positive about TTOM and offered few major suggestions as to how to improve it.  Minor suggestions included lengthening the projects to allow more development time and increasing the size of the awards themselves.  One company also suggested reducing the level of administration and paperwork required, whilst another felt it would be beneficial to have more company placements for university students.
Overall Benefits

3.38 Companies were asked what were the main overall benefits they had derived from the TTOM awards.  The responses can be organised into three main areas: 

· access to expertise and facilities – the TTOM awards have enabled companies access to knowledge and facilities that would not have been easy to get otherwise
· acceleration of technological development - participating in the project was aid to have enabled companies to develop their ideas/concepts more quickly
· strengthened links to universities – TTOM has facilitated a stronger network of contacts at Scottish universities for participating companies.
3.39 Some examples of the benefits cited include:
· “increased technical knowledge in the wireless field”

· “developed a better understanding of the technology at our disposal”

· “acceleration of the product development phase”

· “moved the product forward as we had reached a point where we were stuck”

· “developed relationship with the University”

· “made contacts at Heriot Watt University that we never had before”.
Key Conclusions

3.40 The results of the company survey allow a number of conclusions to be drawn, principal among these is that the companies surveyed were positive about the TTOM project. This is supported by the findings that:
· the majority of companies (87%) had met the original objectives they set for the feasibility studies

· levels of satisfaction with the findings from the study were high

· overall additionality in terms of technology development was found to be high at 73%. 

· the TTOM awards had ‘kickstarted’ a process of technology development for the majority of companies, with 80% having taken action to date and 60% planning further action in the future

· economic impacts are impressive for an early stage intervention of this type and scale with:

· £3.6m of net turnover generated to date

· £1.8m of net GVA 

· 51 net jobs created or maintained to date.

· further analysis of the economic impacts highlighted that small companies are more likely to derive turnover and employment impacts than larger companies

· TTOM has generated clear time and quality additionality in the technological development life-cycle for companies.

4 THE TTOM UNIVERSITY PARTNERS

Introduction 

4.1 As part of the evaluation, a series of face-to-face consultations were undertaken with five TTOM university partners. The five selected were the universities which have been most active in the TTOM project. These are presented in Table 4.1 along with the number of TTOM projects each partner had undertaken.

Table 4.1: TTOM University Partners Consulted

	University Partner
	No. of TTOMs Undertaken

	The Institute for System Level Integration (ISLI)
	10

	The University of Edinburgh
	10

	Heriot Watt University
	7

	The University of Paisley
	7

	The University of Strathclyde
	7


4.2 This chapter presents the key findings from the consultations and is structured around the following themes:

· involvement with TTOM

· working with firms

· benefits of TTOM

· future development

· conclusions. 
Involvement with TTOM

4.3 As with the companies consulted, the SOA had played a key role in introducing the TTOM awards to the universities. In the case of Edinburgh, the SOA had approached the university directly and the ISLI reported having a long-standing relationship with the SOA prior to TTOM. 

4.4 TTOM was found to have been well received by all the university partners. There were several main reasons for this:

· TTOM was one of the first awards of its kind to be introduced

· TTOM was seen as a ‘good vehicle’ to develop trust between universities and SMEs in the early stages
· the production of a joint report which both the university and the SME sign up to was seen to provide a solid platform on which to work together

· the bureaucracy associated with the award has been kept to a minimum, making it a straightforward programme.

4.5 In summary, TTOM was seen as a useful addition to the ‘toolkit’ universities have when engaging with companies. It was seen as a strong starting point which allows companies to began working with a university before progressing on to a SCORE award or a Knowledge Transfer Partnership (KTP). 

4.6 Universities tend to engage with firms through the TTOM only when they believe they have the in-house expertise to make a contribution to the firm. In the case of ISLI, this was around wireless communications or thin film processes and ultrasonics in the case of Paisley.

4.7 Numbers of staff committed to TTOM projects varied across the universities, but averaged at around 5 staff per institution over the life of the TTOM project. Once again, involvement was closely tied to domain expertise and the nature of the SME’s problem. All the universities had deployed a mixture of professorial and postgraduate research staff on the range of TTOM projects they had undertaken. 
Working with Firms

4.8 As a whole, the consultations found that the majority of companies engaged through TTOM had existing links to the university with which they worked. To give examples:

· ISLI stated that all 10 of their TTOMs emerged from existing relationships with SMEs

· Strathclyde stated that four of their seven projects had been with companies with which they had worked with before

· similarly, Paisley estimated that four of their seven TTOMs had been undertaken with companies with which the university had an existing relationship.

4.9 It is important to be clear here about the definition of ‘relationship’. Consultees tended to use the term if a company was known to the university in some capacity, whether the institution had previously undertaken work on the companies’ behalf or not. TTOM was said to provide a conduit through which the universities could provide something tangible to companies. It gave the opportunity to deliver a discrete project which the SME could then take forward.

4.10 The five universities consulted all have a long history of engaging with the Scottish industry base, therefore felt they had a good grasp of the needs of SMEs and the challenges faced. In this sense, TTOM was reported to have resulted in limited ‘new’ learning for the university partners. It had however resulted in a deeper appreciation of the resource pressures faced by SMEs, the shifting timescales and the changes in direction which they must adopt.

4.11 With regards to the TTOM projects themselves, the universities were found to have contributed an average of 10 days of time to each project over a period of three to six months. This was the general range within which projects would complete. The main challenge in working with firms was reported to be managing their expectations on what was an intentional ‘light touch’ project. None of the university partners highlighted any difficulties in working with firms but emphasised the importance of stressing the confines of what could be achieved within the £5000 budget. 

Benefits of TTOM

4.12 The first point to make is that none of the universities reported making money from the TTOM awards. Indeed, it was the general consensus that in time terms, many of the projects did not cover their costs. Taking around 10 days at an average consultancy day rate of £550, the average TTOM was said to cost around £5500 not including travel and expenses.

4.13 It was also found that the TTOM awards were relatively low down the priority list for universities. This is was largely driven by the fact that TTOM had historically brought in less funding than other knowledge transfer initiatives such as SCORE and KTPs. However, consultees were unanimously positive about TTOM citing a number of benefits which their institutions had derived from involvement. These included:

· the opportunity to strengthen relationships with SMEs through TTOM. The awards provided a platform through which strong individual working relationships can develop between academics and technologists working in industry. This can lead to continued future working and income for the university

· the opportunity for university academics to improve their ‘soft’ and ‘hard’ skills:

· soft skills – the way academics manage projects and meet the needs of customers

· hard skills – academics have the chance to test technological concepts and develop ideas

· the universities generally and academics individually, reported great satisfaction in helping small companies to develop.

4.14 The streamlined and unbureaucratic nature of the TTOM awards were also hailed as a positive of the programme by those individuals consulted. As one put it ‘TTOM is small enough to keep it simple for us, but big enough to make a real difference to the SME’. 
4.15 SMEs were seen as the main beneficiaries of TTOM by the universities consulted. Cited benefits included:

· the TTOM awards filled a gap in the market that was not covered by any other intervention at the time of its introduction. It provided a small scale knowledge transfer mechanism for those SMEs that are not at the stage of a SCORE or KTP
· the TTOM awards can transform concepts for a relatively small amount of money. It was said to have been the difference between success and failure for several businesses.

Future Development of the Programme

4.16 The general consensus was that TTOM had been a successful programme. This is highlighted by the fact that a number of universities had introduced their own TTOM style programmes. One example is the University of Edinburgh’s Initiating Knowledge Transfer Award (IKTA). Funded by the Engineering and Physical Sciences Research Council (EPSRC) this projects covers the information technology (IT) and energy sectors and operates along the same principles as TTOM. The main difference is that IKTA offers funding up to £10,000 as opposed to TTOM’s £5,000.

4.17 The main suggested developments centred around rolling out TTOM to other sectors and increasing the amount of grant funding available. Several universities reported coming across companies that would have benefited from a TTOM award, but were ineligible as they were not within opto and/or microelectronics. Suggestions included widening the awards to include companies in the chemical sciences or those with a sustainable technology/recycling focus. 

4.18 On the funding issue, there was strong support for increasing the amount from £5,000 to £7,500 or £10,000. One suggestion was to offer £10,000 but to ‘gate’ the money at £5,000, with collaborations reviewing their outputs at the halfway point before proceeding to draw down the rest of the funding. There was however an appreciation of the trade-off between increasing the money and the associated increase in bureaucracy which usually accompanies this. Universities were keen that TTOM retained its straightforward application process. 
Conclusions

4.19 In conclusion, the university consultations found strong support for the TTOM awards and a strong desire for the project to continue. Other key points made the universities were:

· TTOM has been a valuable addition to the ‘toolkit’ which universities have when engaging with companies

· TTOM occupied a space in the technology transfer market which was not being filled by any other intervention at the time of its introduction

· TTOM has been a mechanism for strengthening existing relationships with SMEs rather than encouraging a large number of new ones

· TTOM is highly regarded because it is unbureaucratic both for the SME and the university partner

· TTOM should, in the view of the universities, be expanded in terms of roll-out to other sectors and an increase in the grant funding available. 

5 SURVEY OF TTOM EVENT ATTENDEES

Introduction

5.1 This short chapter sets out the results of the e-survey of TTOM event attendees.  The survey was carried out online using SurveyMonkey software. Twenty-two people responded to the survey.

5.2 The majority of respondents (81%) said they had attended TTOM seminars for the networking opportunities whilst 44% said they attended because of the event topic and speakers (Table 5.1).  One of the respondents was asked to speak at a TTOM seminar. 

Table 5.1:  Reason for Attending TTOM Seminars

	Reason
	% of Companies 
	Number of Companies

	The networking opportunities
	13
	81%

	The event topic and speakers
	7
	44%

	The potential investment available
	1
	6%

	To learn more about TTOM
	1
	6%

	Other
	1
	6%


N=22

Outcome of Event Attendance

5.3 Most of the respondents (89%) felt that attending the seminars were worthwhile and 53% said they had made new contacts there.  Of those that had made contacts, one had spoken to patent agents and chief executive of start-up companies, whilst another had spoken to potential new clients.  Of eight respondents that answered the question, 88% said they had subsequently maintained the contacts they had made.

5.4 Four respondents said that the contacts they made led to them undertaking non-TTOM activity, examples of which included:

· patent applications and filings

· additional introductions and business opportunities

· collaboration and recruitment possibilities.

Reasons for not Progressing to TTOM Award

5.5 The main reason given by respondents for not progressing to a TTOM award was that it was not the right time for the business (36% of respondents).  Twenty-one percent said that TTOM funding was not sufficient (Table 5.2).

Table 5.2:  Reason for not Progressing to TTOM Award Following Seminar

	Reason
	Number of Respondents
	% of Respondents

	Not the right time for the business
	5
	36%

	TTOM funding insufficient
	3
	21%

	Lack of time
	2
	14%

	Couldn't find the academic expertise needed
	1
	7%

	Applied but rejected
	0
	0%

	Other (please specify)
	6
	43%


N=14


5.6 Six people gave another response, three of which were because it was not relevant for them to do so.  Another company said they did not progress because the conditions of the TTOM award meant they were not allowed to sub-contract, whilst another could not progress because they were not an SME.



Collaboration with Universities

5.7 Since attending the TTOM seminar, six companies said they had collaborated with a university.  Of the nine that had not:

· a third said it was not financially worthwhile

· 22% said they had no interest from universities

· 22% said they did not have a currently suitable project (Table 5.3).

Table 5.3:  Reasons for not Collaborating with a University to Date

	Reason
	Number of Respondents
	% of Respondents

	Not financially worthwhile
	3
	33%

	No University with necessary expertise
	2
	22%

	Lack of interest from Universities
	2
	22%

	We currently don't have any suitable projects
	2
	22%

	Time constraints
	1
	11%

	Other (please specify)
	5
	56%


N=9

5.8 Five people gave another response, of which three said collaborating with a university was not relevant for their business.  One respondent said they already had the design but needed production facilities, whilst another said there were too many IP issues for them to collaborate.

5.9 Despite this, 33% of respondents said they were “Very Likely” to collaborate with a university in future, whilst 27% said they were “Likely” to (Table B.4).

Table B.4:  Likelihood of Collaborating with a University in Future

	Reason
	Number of Respondents
	% of Respondents

	Very likely
	5
	33%

	Likely
	4
	27%

	Unlikely
	3
	20%

	Very unlikely
	1
	7%

	Not sure/ don't know
	2
	13%


N=15

Final Comments

5.10 We asked respondents for any other comments about the TTOM awards.  These were  largely positive, examples of which included:

· “a very useful scheme, should be continued and extended to cover larger values and companies whilst retaining the quick, responsive mode of management”
· “I'm familiar with the scheme and the excellent input provided by Iain Ross.  My perception is that this is a well-run and effective scheme.”

5.11 However, one or two made other comments, mainly about the size of the TTOM award:

· “too time-consuming for small amount involved (£5,000) - takes energy away from other work”

· “given the size of the grant, it is difficult to quantify the return on the investment within 3 years.”

6 CONCLUSIONS AND RECOMMENDATIONS   
Introduction

6.1 The final chapter draws together the earlier evidence presented in the report in order to answer the three key questions set in the evaluation brief. These were:

· was the operating model for TTOM effective in meeting its objectives?

· does the TTOM award enable efficient technology transfer?

· is there still a compelling rationale for a TTOM programme?

6.2 These questions are considered before we offer a series of recommendations on future delivery.
Was the operating model for TTOM effective in meeting its objectives?

6.3 The overarching aim of the TTOM project was to promote greater collaboration between Scottish HEIs and Scottish SMEs. Based on the evaluation evidence, we conclude that the project has been successful in achieving this fundamental objective. This is supported by the findings that:

· the TTOM awards represented the first collaboration with an HEI partner for 53% of the companies consulted

· 93% of companies indicated that it was ‘very likely’ they would collaborate with a university partner again at some point in the future. 

6.4 However, it should also be noted that the university partner consultations found evidence of limited entirely ‘new’ relationships between universities and SMEs. Rather the TTOM awards were seen as a mechanism for formalising, strengthening and deepening existing relationships with SMEs. This in itself is a positive finding, with the TTOM project having been successful in strengthening existing relationships as well creating new ones.

6.5 The TTOM delivery model can also be considered to have been successful. The Scottish Optoelectronics Association (SOA) has played a key role in driving the project. This is highlighted by the finding that just under half of companies surveyed were introduced to TTOM through contact with the SOA or its associates. Having a delivery agent which is well connected with the opto and microelectronics sector has undoubtedly benefited the programme and the firms who benefited from the TTOM awards.
6.6 Our research indicates that delegates found the events informative and well run. At first sight, the themed networking events appear to be adding relatively less value.  However, events were considered to be an important element of all SEEKIT funded projects. Our consultations with SOA and SE noted that a formal decision was taken to reduce the level of resource allocated to events and to channel a greater proportion to funding projects with firms.  This latter activity has generated a greater impact. 

6.7 However, the eThis is mirrored in the findings from the main company survey and the e-survey of TTOM event attendees which found that although the events were informative and brought some degree of networking benefits, they contributed little to companies’ decisions to progress on to a TTOM award. The evaluation has found that existing contacts within universities and contact with the SOA were more important in firms’ decision making processes.

6.8 This suggests that if you wish to have an impact, then the resources allocated to events should be limited. However, there is likely to be a wider capacity-building and networking contribution made by events that will not easily be captured in an evaluation of this kind. Events are also good at raising awareness of the need to act – but this awareness raising takes place relatively early in the development process of the project and is often not reflected in a firm’s recollection of their project’s evolution. We would suggest therefore that events may be making a greater contribution than is reflected in the output and impact assessment. 

6.9 At first sight, it would appear that a relatively high proportion of the programme budget is spent on activities other than the firm’s projects with universities. Based on the figures presented in the second chapter, the TTOM programme will outturn at around £523,000. From this, a total of 51 TTOM awards have been made (47 SEEKIT funded and 4 life sciences). At £5,000 per award, this equates to £255,000, suggesting that just under half the programme funding has went directly to businesses. We understand that the TTOM project had the highest proportion of direct spend per firm among all SEEKIT projects. The difference relates to the events programme discussed above and administration costs. We can conclude that the events programme requires a significant level of funding to support its effective implementation.

6.10 Lastly, consultations with both Scottish Enterprise and the SOA highlighted the desire to keep the administration demands placed on SMEs and universities in line with that which should be expected for a £5000 award. The evaluation found that this objective had been successfully achieved. The low level of ‘bureaucracy’ has encouraged companies and universities to embrace the programme. Demonstrated by the finding that the application process was seen as effective by both companies and university partners.

Does the TTOM award enable efficient technology transfer?
6.11 The evaluation found clear evidence that the TTOM awards represent an effective starting point in the technology transfer process. This emerged in a number of ways in the survey. It was found that:

· 87% of companies had achieved the original objectives set for their feasibility studies

· 100% of companies were satisfied with the findings from their feasibility studies

· overall additionality in terms of technology development was found to be high at 73%
· 87% stated that TTOM had accelerated the technology development process

· 57% stated that TTOM had improved the quality of the technology being developed. 

6.12 These are compelling findings and highlight the importance played by the awards in moving small firms up the technology adoption ladder. Without the TTOM awards, it is unlikely that many of the firms would have engaged with universities in the way that they did at the time that they did. It is possible that collaboration may have happened later on, however the TTOM project provided both SMEs and universities with a mechanism to start working together earlier than may have been the case otherwise.

6.13 These observations require further explanation. The design of the TTOM award programme is relatively structured:

· it is a relatively small award by value

· there is a formal, but non-bureaucratic application process

· there is a Panel assessment of each application

· there is feedback both to unsuccessful and successful applicants 

· once awarded, there is knowledge transfer between the University and the firm. 

6.14 From observation, the effort invested by firms in preparing the formal application far outweighs the value of the award. However, the application process forces the firm to consider what they are trying to achieve and the outcomes they are expecting from the research exercise.

6.15 The application is then considered by the Panel.  Around a third of applications are rejected as being unsuitable. Feedback is provided both to those who have been unsuccessful and in selected cases where the Panel considers the research approach could be enhanced, to successful applicants. 

6.16 This structured process appears to be a core strength of the overall process. It ensures that firms think through their motivation from the start, resulting in stronger proposals, more focused and demand-led research being commissioned from the Universities and less deadweight. It suggests that the model could be adopted as good practice for similar initiatives. 

Is there still a compelling rationale for a TTOM programme?

6.17 It is necessary to consider this question in two ways: from the participant perspective and the economic perspective. Taking the participant perspective, the evaluation found a strong desire for the TTOM project to be continued. This view was common to SMEs and university partners.

6.18 From the economic perspective, it should be borne in mind that TTOM offers £5000 grants to SMEs to explore particular problems with a university in a speculative way. This is a relatively small amount of money, however the evaluation found evidence that the TTOM awards are helping to ‘kick-start’ a range of research and development activity, much of which is expected to generate returns in the future. Forty percent of companies had attracted follow-on funding based for the projects they had started with TTOM. 

6.19 Furthermore, the return on public sector investment is good. We have estimated that TTOM has generated a net GVA impact of £1.8m to date, with GVA impacts conservatively estimated to rise to £9.3m by early 2011. The evaluation found current economic impacts to be concentrated predominantly in the smaller firms in the sample. This is perhaps unsurprising given that £5000 can make a transformational change to a new start or pre-start company, but is less likely to significantly alter the fortunes of a £10m turnover firm without serious follow-on investment. 

Recommendations

Recommendation One

6.20 We recommend that the TTOM model should be continued. 

Recommendation Two

6.21 Resources should be concentrated on smaller firms as this is where impacts are likely to be greatest and deadweight lowest.
Recommendation Three

6.22 Consideration should be given to increasing the level of grant funding available through the TTOM awards. We suggest £7,500 or £10,000 as a maximum. The key determinant would be raising the grant to a level where the current appraisal and administration process for SMEs remains as it is. 

Recommendation Four

6.23 The formal project application and appraisal process should be maintained.
Recommendation Five

6.24 TTOM has been a successful project and as such should be rolled out to other Scottish Enterprise priority industries.  Its roll out may require the formation of new Panels to ensure the appropriate sectoral expertise is available for project appraisal.
Recommendation Six

6.25 The balance of TTOM themed networking events to funded SME projects should be monitored to ensure that the optimum balance of information dissemination and grant assistance is maintained.

Appendix 1 – Businesses and Stakeholders Consulted

TTOM Companies
	Company
	Contact

	Apticol
	David Steven

	Compound Semi-Conductor Technologies
	Wyn Meredith

	Conjunct
	Keith Symington

	Edinburgh Instruments
	Dmitry Gakamsky

	Funky Moves
	Ralf Klinnert

	Ice Robotics (now RAM Mechanical)
	Alan Green

	Intellevation
	Simon Hicks

	LEMAC
	Marcus French

	Macom
	Stephen Mackie

	Mistral
	Frank Tooley

	MM1 Model Makers
	Lawrie Lynch

	Nemphlar Bioscience
	David Cowan

	Oligon (now part of Wolfson Microelectronics)
	Mark Hesketh

	Point 35 Microstructures
	Graeme Pringle

	Tritech International Ltd.
	Dick Wright


University Partners
	University
	Contact

	The University of Edinburgh
	Tom Higgison

	Heriot Watt University
	Helen Dundas

	The Institute for System Level Integration (ISLI)
	Mark Begbie

	The University of Paisley
	Ian Bishop

	The University of Strathclyde
	Alasdair Mackay; Michael Cannon
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� This figure represents 30% of £493,000, which was the original total contract value.


� SOA had previously received confirmation from all TTOM companies that each had contributed a minimum of £5,000 to the feasibility studies.


� GVA measures the contribution to the economy of each individual producer, industry or sector in the United Kingdom (National Statistics, 2007).  


� Scottish Enterprise, 2007, Economic Impact Assessment Guidance Note and Appendix 1. Standard Questions and Standard Reporting Outputs, Scottish Enterprise. Glasgow.





� One Scottish SME had been acquired by a foreign competitor


� Scottish Government’s Input Output Tables sourced at:-


� HYPERLINK "http://www.scotland.gov.uk/Topics/Statistics/Browse/Economy/Input-Output" \o "http://www.scotland.gov.uk/Topics/Statistics/Browse/Economy/Input-Output" �http://www.scotland.gov.uk/Topics/Statistics/Browse/Economy/Input-Output�


� Company 2011 forecasts were discounted by 50% to account for optimism bias.


�The figure includes jobs in the supply base and wider economy as well as those created directly by TTOM supported companies.
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