1  Micro and Opto Electronics │Error! Style not defined.

	

	

	Micro and Opto Electronics
Evaluation of Intervention with Clusters and Industries 



	
	

	
	Micro and Opto Electronics
Evaluation of Intervention with Clusters and Industries

	
	C2886 / October 2005

	
	ECOTEC

	(
	Priestley House
12-26 Albert Street
Birmingham
B4 7UD
United Kingdom
T
+44 (0)121 616 3600
F
+44 (0)121 616 3699
 
www.ecotec.com


Contents
PAGE
11.0
Introduction

2.0
Position and Development of the Micro and Opto Electronics Industry
2
2.1
Cluster Description
2
2.2
Cluster Trends and Changes
6
3.0
Intervention Rationale and Evolution of Approach
9
3.1
Initial Rationale
9
3.2
Evolution of Approach
9
3.3
Strategic Aims
11
3.4
Main Findings
13
4.0
Inputs, Support and Resourcing
15
4.1
Financial Resources
15
4.2
Team Structure
16
4.3
Staffing
17
4.4
Main Findings
18
5.0
Intervention Efficacy
20
5.1
Activities and Interventions
20
5.2
Outputs and Results
24
5.3
Main Findings
25
6.0
Outcomes and Impacts
27
6.1
Outcomes and impacts
27
6.2
Monitoring and Evaluation
29
6.3
Main Findings
30
7.0
Conclusions and Learning Points
32
7.1
Conclusions
32
7.2
Learning Points
33
7.3
Further Research Questions
34
Annex One
1
Annex Two
5
Annex Three
7
Annex Four
10


1.0 Introduction

The Evaluation of Intervention with Clusters and Industries in Scotland aims to be a learning evaluation for Scottish Enterprise on the policy interventions pursued to date. The research objectives for this study – Phase I of a broader evaluation scheme - focus on five principal learning areas:

· The appropriateness of cluster and industry policies and strategies.

· The rationale of programme selection and design in the light of strategic intent.

· The efficacy of cluster and industry interventions seeking to improve critical factor inputs.

· Learning lessons and the adaptation and evolution of the approach.

· Broader Scottish Enterprise support and resourcing.

This report is one of the fifteen cluster- and industry-specific reports that have been prepared as background to the main report. It focuses on three main questions:

· What was the rationale behind Scottish Enterprise involvement in the cluster and was/is the strategy appropriate?

· How has the cluster work rolled out in practice and in light of expectations?

· What lessons have been learnt and how should Scottish Enterprise go forward?

This report has been primarily based on desk review of the individual clusters and industries - collected and collated by Scottish Enterprise and ECOTEC jointly (see Annex 1 for an overview of sources). A total of approximately 20 interviews were then held with appropriate contacts in industry, academic institutions, other public bodies and Scottish Enterprise (see Annex 2 for a list of interviewees). Main findings and conclusions have been tested with independent sector experts and reviewed by relevant Scottish Enterprise stakeholders. 

2.0 Position and Development of the Micro and Opto Electronics Industry 

2.1 Cluster Description

The micro and opto electronics cluster includes a wide range of technologies, industries and applications covering:  optoelectronics, semiconductors, microelectronics, and communications.

Optoelectronics is an enabling technology involving the interaction of light and electronics.  Optoelectronics includes fibre optics, displays, laser technology, imaging, optical semiconductors.  Scottish companies operate in a range of areas, including instruments, sensors, imaging, fabrication lenses, display, telecommunications, medical instruments, medical imaging, LED and semiconductors.  

Microelectronics is characterised by many inter-dependent sub-sectors, from raw material supply, component manufacture, product design, product manufacture or assembly, as well as products and services such as packaging, logistics and software.  The microelectronics cluster is very closely linked with Scotland’s semiconductor and electronics manufacturing competencies that since the 1980s have provided large volumes of jobs achieved through inward investment in large scale manufacturing plant.  

Semiconductors was one of the earliest areas for clusters intervention by SE, in the late 1990s.  The development of ‘Silicon Glen’ was seen as an opportunity to support the development of value added high skill industries.  Most of the multinational companies operating in the cluster, such as Motorola or NEC, operated in the microelectronics area, and were attracted to locate in Scotland as a result of the country’s attractiveness for FDI in volume manufacturing during the 1980s and early 1990s.

The microelectronics industry is therefore well-established.  But it is a very cyclic market globally, and, as will be discussed in the next section, the industry has undergone radical changes in the past ten years.  Growth in the early 1990s changed to shrinkage - a 65% growth dropping to 31% shrinkage within a couple of years.  Closures and restructuring mean that the structure of the microelectronics industry in 2005 in very different to that of five years ago.  Job losses or closures at plants such as NEC or National Semiconductor were high profile and had a serious impact on the industry structure. 

Optoelectronics, in contrast, is generally recognised as an emerging cluster.  In 1998, Scotland’s optoelectronics industry was estimated to be generating annual sales of about £500m, up from £150m in 1993.  The cluster was clearly in the growth stage of its life cycle:  the optoelectronics industry was expanding at a tremendous rate worldwide, with the potential to benefit from a $150 billion potential revenue.  

The communications technologies market, a component of the wider optoelectronics area, was also seen in the late 1990s as an exciting new market opportunity, with near-exponential market growth rates in a global market.  However, 2000/1 saw an equally dramatic fall in telecommunications markets, leading to recession, entrenchment and consolidation.  

Tracking absolute values and changes in employment over the past five years in micro and opto electronics and comms is not straightforward.  The numbers of companies and personnel employed in these industries have varied considerably in the period covered by this review, mainly because of the significant global changes to the industry.  Many companies or university departments operate in more than one of the different subsector areas.  Added to this is the fact that until 2004, SE delivered support through separate cluster strategies and action plans, each with different approaches to reporting the sizes of the target sector.  

As a result, it is not straightforward to present a clear estimate of the size of the cluster or its components.  Strategy documents that we have reviewed contain a wide range of estimates of employment in the different parts of the cluster.  For example, some of the earlier estimates of cluster sizes identified the following:

· In 1999, the optoelectronics cluster team
 reported some 3,500 people in 60 Scottish companies targeted in the opto electronics cluster, plus at least ten participating universities and five technology centres including St Andrew’s and the Institute of Photonics at Strathclyde.  The company base was largely made up of small companies, many of them with origins in the university research base or at early stage of expansion.  There were also several large companies, notably in the defence markets, e.g. BAe Systems.  By 2004, 62 firms were identified in Scotland, with around 4,000 employees.  

· In 1997-8, SE semiconductor cluster data
 indicated that some 8-9,000 people were employed in Scotland’s semiconductor and microelectronics industry.  

· By the late 1990s Scotland could boast strengths in communications technologies - research, design, development in the telecomms sector.  SE analysis
 claimed more than 150 Scotland-based companies, employing over 15,000 people, with many others in the supply chain for communications, including Motorola and Trak Microwave.  Eleven Scottish universities were carrying out research in the area of communication technologies.

· By 2004, the combined micro and opto electronics cluster included some 360 companies, 380 principal academics, 150 research groups and 14 centres for technology transfer.  The micro and opto electronics cluster strategy estimated total employment to be over 25,000
.  The companies in the cluster range from well-established multinational companies through to fast growing indigenous companies. 

· Most recently, a survey carried out for SE in 2004 estimates the GVA contribution of the micro and opto electronics cluster to the Scottish economy amounts to £1.7 billion (see Table 2.1).  Almost three-quarters of this is derived from non-SMEs.  Total turnover was estimated at greater than £6 billion.

Table 2.1  Value to Scottish economy of Micro and Optoelectronics Firms, 2004

	Company size range
	GVA (£'000)
	% of total GVA

	<10
	34,810
	2.0

	10-49
	151,078
	8.8

	50-99
	109,489
	6.4

	100-249
	159,736
	9.3

	250+
	1,255,210
	73.3

	Total
	1,710,322
	100


Source:  SE company survey, 2004

We have also been provided with data from the Scottish Executive that provides an analysis of the size and relative importance of the cluster derived from data available at SIC code level
.  It is not possible to differentiate between the size of individual sub-sectors in the cluster, nor is it possible to distinguish between the MOET cluster and the wider electronics industry (see separate paper).

Table 2.2  Scottish and UK data relating to the MOET cluster

	
	
	1998
	1999
	2000
	2001
	2002
	2003

	Employment (000s)
	Scotland
	43.7
	44.8
	44.5
	38.3
	32.3
	-

	
	UK
	377
	367
	367
	335
	285
	259

	Businesses
	Scotland
	597
	585
	566
	582
	555
	-

	
	UK
	11,579
	12,329
	12,303
	12,266
	12,081
	11,822

	Turnover (£m)
	Scotland
	13,382.7
	13,705.1
	14,513.5
	12,662.4
	8,650.3
	

	
	UK
	47,646
	48,663
	51,827
	48,860
	40,034
	34,944

	GVA (£m)
	Scotland
	2,724.1
	1,996.4
	2,263.8
	1,738.1
	2,577.1
	-

	
	UK
	14,827
	14,012
	15263
	-
	12,363
	12,525

	Cap Expenditure (£m)
	Scotland
	401.6
	138.7
	475.2
	327.6
	110.7
	-

	
	UK
	1,971
	1,241
	1,935
	1,669
	728
	-


Source:  ONS/Scottish Executive (ABI)

The data endorses some of the previous discussion points, e.g.:

· The global decline in the industry in 2001-2 is clearly evident from the rapid drop in the employment levels in the industry in Scotland as well as the UK over that period compared with in the late 1990s.  Data are not yet available for 2003-5, which would probably show an emerging recovery.

· Some 26% of jobs were lost in Scotland between 1998-2002.  However, the decline in the number of businesses is about 7%, and the drop in GVA about 5%.  This indicates that many of the job losses were likely to be as a result of large company closures with high volume, lower GVA indicators.

· However, as with the UK as a whole, the level of capital expenditure declined steeply, to barely 27% of its 1998 level by 2002, indicating lack of confidence in the market.

· GVA estimates provided from this ONS data are not identical to those derived from the company survey (Table 2.1), because it is likely that the company base is somewhat different, as is the base year.  Nevertheless the results give an indication that the GVA from MOET companies is a strong contributor to the Scottish economy, in the region of £1.5-2.5 billion.

Most of the companies within the micro and opto electronics clusters are located in Lothian and Edinburgh (17%
), Lanarkshire (14%), Grampian (12%), Fife (12%) and Glasgow (10%), while some 27% of employment in the cluster is found in Lothian and Edinburgh.  The Alba campus and its associated project initiatives is one of SE’s key micro electronics investments.  It is located at Livingston, and has attracted a number of organisations and companies nearby, including Cadence (the founding company at the site), the Institute for System Level Integration (ISLI), and the forthcoming Alba incubator for high-tech start-ups.  Smaller and start-up companies can be found throughout the central area, sometimes on science parks, such as Photonix at the West of Scotland Science Park near Glasgow.

Universities including Glasgow, Edinburgh, St Andrew's, Dundee and Aberdeen all carry out research in relevant areas.  They also host specialist research facilities, including St Andrew's for photonics research, the Ultrafast Systems group at Glasgow, and the Scottish Microelectronics Centre at Edinburgh.

2.2 Cluster Trends and Changes

International trends

The global microelectronics industry is very cyclical.  From very rapid growth during the 1990s, 2001 saw a very dramatic and sudden change and decline in global markets, leading to a serious slump from which the markets have still barely recovered. The industry is also very capital intensive, and new semiconductor manufacturing plant cost several billions of dollars to establish.  The establishment and operation of new plant is therefore very closely linked with consumption demands and is highly cost-dependent.  The demand is for low costs, high reliability and security of delivery, to achieve successful products in what is now a global mass market.  China in particular is emerging as a major semiconductor market for consumer electronic products and producer of products.  

The global market for products enabled by optoelectronics was estimated to be $200bn in 2000, with significant prospects to more than double over the next ten years.  But this optoelectronics market has also been negatively affected by the global market changes, and underwent significant contractions in 2001-4.  Confidence is now returning to the market, and emerging opportunities include markets in communications, displays, medical, sensors or imaging.  

The telecommunications market is highly cyclic.  In the late 1990s the world communications market underwent near exponential growth rates, rising to almost $8,000bn by 2000.  Market opportunities could be identified in optoelectronic and semiconductor components and platforms, mobile and mobility systems and solutions, network applications and service management, software applications and content development.  There was great enthusiasm both in Scotland and worldwide to build on these capabilities and take advantage of the apparent immediate opportunities.  However, 2001 saw the largest electronic industry crisis in its market history.  The bursting of the dot-com bubble and subsequent global economic downturn affected technology stocks badly.  The industry is now returning to modest growth, but still less than half the market size of five years ago.

By 2005, the global market opportunities for both micro and opto electronics are evident in a number of key sectors.  Automotive and consumer electronics are leading the overall industry growth.  Automotive electronics is a fast growing sector, worth some €77 billion in 2004, and predicted to rise to nearly €110 billion by 2009
.  The telecommunications and networks markets (particularly the mobile segment) are some of the largest markets already, and predicted to rise by more than 30% by 2009 to nearly €300 billion.  Aerospace, defence, industrial and medical electronics are also strong growth markets.  In total, the world market for electronics is estimated to be €975 billion, and to expand by more than 26% by 2009.

Opportunities and threats for Scotland

By the mid-1990s, Scotland's competitive position in the global semiconductor market was under threat, and its long-term vulnerability highlighted, as the effects of global market changes started to be seen.  Nevertheless, few anticipated that the long term implications would be so significant throughout the industry.  The downfall in the communications sector also had repercussions throughout the wider electronics industry, leading to drops in manufacturing output and associated job losses.  These industry shocks combined to have severe and negative effects on the micro and opto electronics sector areas, resulting in closures and restructuring, and reducing confidence in investment and markets.

Before the start of the downturn, and to counteract the trend towards uncertainty in the industry, project Alba had been launched in 1997.  It is a visionary enterprise to establish Scotland as a premier location for design and product development of microelectronics capability.  Alba was crucial in the development and rationale for the subsequent cluster approach for semiconductors and microelectronics.  The current situation of the micro and opto electronics cluster draws heavily from this pilot innovative investment.

For optoelectronics, Scotland's universities can boast high R&D intensity, established since the early 1990s.  There are 12 Scottish universities involved in relevant research, capturing one-third of total UK R&D funding from the Engineering and Physical Sciences Research Council (EPSRC) in this area.  They demonstrate a world class reputation, especially in optical semiconductors, integrated devices, diode pumped solid state lasers, optics in computing, comms and micro displays and biophotonics.

Table 2.3 below summarises the main opportunities and threats facing the micro and opto electronics industry in Scotland today, as identified in the documentation.  As a global industry, many of these are therefore not specifically Scottish focused, nevertheless they are still highly relevant to the Scottish situation.

Table 2.3  SWOT analysis (current situation) 

	Opportunities
	Threats

	· High value-added industries offering excellent business opportunities in an expanding global market.

· Build on existing expertise in niche or specialist market areas, e.g. analogue.

· Exploit indigenous design capabilities, based on the achievements to date from Alba.

· Waves of start-ups can arise out of large-scale lay-offs.  A number of new and high profile companies fall into this category and are starting to establish themselves as important (albeit still small) players.

· The increasing recognition of key market areas should encourage and stimulate links between different SE clusters (e.g. medical) and other innovation support areas (e.g. ITIs)

· Build critical mass of companies at system and component level, using resources provided through SE and other support programmes

· VCs are cautious about the industry, nevertheless there is an increased level of awareness and interest in Scotland as an investment location, with the focus mainly on rapid growth investment opportunities

· Increases in the level of global outsourcing gives opportunities to exploit intellectual capital for new market activities e.g. design, testing, packaging


	· More established international microelectronics research centres e.g. Fraunhofer, IMEC are strong threats to Scotland's ability to establish leadership in research, design and technologies

· Very large establishment costs limit the ability of companies to establish new facilities

· There are only a small number of clusters outside of the US with truly world-wide reputation.  Grenoble and the Thames Valley have been cited by Scottish companies consulted as locations of true micro electronics clusters.

· Drivers and cycles of the industry are very difficult to understand and react to.  The rapid and deep downturn in semiconductors and comms markets over the past five years in particular has been a severe challenge to business survival.

· Difficulties of exploiting IP are frequently encountered, and there is a danger of ventures being overtaken by more agile international competitors especially from the US

· Management skills are recognised as lacking.  This deficiency is UK-wide and not just a Scottish problem - nevertheless it can limit ability to manage start-ups successfully

· Availability of and access to financial support can be difficult, especially for start-ups.  VCs are still less inclined to look to Scotland for investment opportunities.

· Distance from main markets and sophisticated customers can put a Scottish company at a disadvantage compared with competitors who may be more favourably located.  (NB it is not clear the extent to which this disadvantage is real or whether it is mainly perceived)




3.0 Intervention Rationale and Evolution of Approach

3.1 Initial Rationale

SE’s involvement with micro and opto electronics is long-established.  Before the advent of a cluster policy within Scottish Enterprise, the 90s had already seen sector support activities in the area of optoelectronics and electronics.  It was perceived as a strong market opportunity, building on the ‘Silicon Glen’ success from the 1980s, to support the development of value added high skill industries.  

With microelectronics, the support provided recognised the changes in the global economic climate, so it addressed both retention of existing activities within Scotland, together with the need to grow indigenous microelectronics companies and to stimulate innovation and emergent technologies.

Optoelectronics was seen as a highly significant technology that would be vital in the development of IT and telecommunications industries.  It already had a strong academic research base in Scotland, giving it a competitive position with excellent growth prospects, but it needed to develop commercially.  Support therefore focused on growth, intellectual capital, and generating critical mass.

3.2 Evolution of Approach

As early as 1992, Monitor was highlighting the importance of taking steps to tackle the emerging changes to the electronics industry in Scotland.  The industry was already showing the first stages of decline, and action was needed to capitalise on the opportunities to the industry and minimise the threats.  

Development of early infrastructure investments (pre-1997)

Early activities pre-dating the start of the cluster action plans helped to strengthen the rationale and focus for the cluster activities.  These included:

· Alba - a multi-faceted initiative, focusing on system on chip (SoC) and system level integration, with strong partnerships with the large companies Cadence and Motorola as key R&D investors. 

· ISLI - located at Alba, providing postgraduate and professional education and training to the growing electronics design community in Scotland.

· Institute of Photonics (Strathclyde) - developing commercial R&D in relevant areas

· Enterprise Fellowships - for which pilots commenced in 1997

The following summarises the sequence of strategy and action plan development for the various components of what is now termed MOET.

Optoelectronics cluster mapping and benchmarking was carried out during 1999, together with extensive consultation with the industry.  The cluster plan was developed in association with the trade association Scottish Optoelectronics Association (SOA).  The resulting optoelectronics cluster and action plan was launched in May 2000.  SE’s aim for the plan was to exploit research, entrepreneurial spirit and product development for Scotland’s economic benefit. 

The plan’s strategic aims were to grow the Scottish optoelectronics cluster to £1.64bn by 2005 rising to £5.5bn by 2010, through focusing on high growth opportunities, generating and exploiting intellectual capital, and building a critical mass of companies at component and system integrator level. 

Semiconductors was one of the four pilot clusters approved by SE in late 1997.  In April 1999 it was expanded into the Semiconductor and Microelectronics cluster, with a five year action plan to 2004.  The change of name aimed to widen the level of interest and participation in the cluster, and improve the image of the industry away from a perceived lower value manufacturing base towards an industry with high levels of innovation, skills and research.  Comprehensive research and industry consultations were carried out in order to justify the approach, and in particular to stimulate industry interest in engaging in IP, design, R&D, in order to achieve long term sustainability for the industry.

In 2001 a microelectronics business plan for 2002-5 was prepared, which updated the existing semiconductors and microelectronics action plan to take account of the significant changes underway in the global industry.  Its mission was as follows:  To grow a globally competitive and sustainable microelectronics industry based on innovation and emergent technologies, which enhances and exploits the research, design and development capabilities of businesses, research institutes and universities in Scotland.
At this time the industry was undergoing severe recession and the SE cluster team carried out a large degree of downsizing support and attempts to stimulate FDI.  Programme activities focused on three main areas:  core manufacturing competence; growing indigenous companies;  and innovation through increasing the pipeline for skills provision and raising competitiveness.  As a result, the achievements from the programme during this phase therefore differed considerably from the original goals of the cluster plan.

A communications cluster strategic framework and outline action was also presented for information, with its vision given that Scotland is a world renowned centre for broadband communication.  Scotland's strengths in manufacturing gave it a competitive position in this market.  However, the cluster plan was prepared just before the rapid drop in the communications global industry, and as a result little activity took place.

In 2003, a strategy review was started to bring together all of the different components of the separate micro and opto electronics clusters.  This was a comprehensive process, including one-to-one sessions in late 2003 with leading academics and industrialists, followed by an industry workshop in May 2004 with over 80 attendees from industry, academia and supporting organisations.  In October 2004 the micro and opto electronics cluster review and strategy (2004-9) was published.  This is the current strategy and is described in more detail in section 3.3 below.

Based on the initial criteria for selection, the rationale for continuing to provide support to micro and opto electronics is still strong.  Consultation with the industry and experts from outside of Scotland emphasised the importance of identifying and exploiting opportunities for providing higher skilled, value added solutions, such as design, or by accessing niche markets.  

The focus of the cluster approach for micro and opto electronics is on growing indigenous capabilities in high tech global markets, achieved through high quality R&D, innovation and skills.  The high levels of risk associated with the industry, operating as it does in a highly uncertain and changeable global market, is a critical rationale for SE's continued involvement.

3.3 Strategic Aims 

The mission statement for the current micro and opto electronics strategy (2004-2009) is:

“To grow competitive and sustainable industries utilising micro and opto electronics technologies based on innovation, which enhance and exploit the research, design and development capabilities of businesses, research institutes and universities in Scotland”

The strategic goals for the delivery of the vision, linked with the key strategic themes of A Smart Successful Scotland, are:

· Build critical mass in key market areas

· Strengthen local and international networks

· Develop a workforce for the future

· Increase global competitiveness

· Promote company creation, growth and sustainability in Scotland

The key market areas identified are:  automotive, defence and security, renewables, communications, medical devices.

Table 3.1 links the strategic goals of the cluster to the market failures identified:

Table 3.1  MOET strategy:  key themes and associated barriers / market failures

	Theme
	Key barriers / market failures

	Innovation
	Low levels of business expenditure on R&D

Risk aversion

Information deficiencies

	Infrastructure
	Access to specialised equipment, technology and support

Risk aversion

Externalities and spillovers

	Talent
	Lack of sufficient talent and experienced people

Supply and demand mismatch - inefficient labour market

	Internationalisation
	Access to global markets

Externalities and spillovers

information deficiencies

	Networks
	Access to global markets

Externalities and spillovers

Information deficiencies


Source:  MOET cluster strategy 2004-9

Impact targets proposed for the 5-year period of the cluster programme, generated from core cluster investment of £28m, are to:

· Outperform the Scottish economy in terms of growth of GVA per employee growing from £44k to £47k per annum

· Create an additional £186m of GVA

· Increase the research, design and development staff levels from 10.2% to 15% as a percentage of total employment

· Increase business research and development expenditure from 8.3% to 10% as a percentage of total revenues.

The key assumptions around which this strategy has been built demonstrate the extent to which the cluster has matured over the past few years.  Businesses in the cluster operate in global markets and the strategy must therefore demonstrate global perspectives in its approach.  Scottish companies are succeeding in this highly competitive environment because they are increasingly able to offer capabilities and expertise in niche market areas worldwide.  The strategic approach therefore emphasises the importance of growing indigenous Scottish companies, particularly through supporting R&D and its commercialisation.  The delivery approach via five market areas recognises that a market-led perspective is now more appropriate rather than the previous approach which had a greater focus on individual technologies.  The strategy brings together the three areas of micro electronics, opto electronics and communication technologies, which offers a greater opportunity to deliver a single, co-ordinated strategy with more effective use of resources.

3.4 Main Findings

· For optoelectronics, the initial rationale for intervention focused on raising the profile of Scotland's capabilities internationally, and through nurturing a still emerging cluster that was not sustainable without some form of support.

· Two successive microelectronics action plans were developed (1999 and then 2002).  The revised action plan was more focused on responding to severe shocks and massive changes in the market conditions and consequently the original outputs for the plan were affected.

· A separate cluster delivery plan for communications technologies was proposed but did not get implemented, mainly because of the severe industry downturn in 2001:  communications are now included as a market opportunity within the wider combined strategy.

· The delivery of the cluster programmes has taken place against a global industry in turmoil.  However, it is difficult to see how SE could have improved its foresighting in relation to the rapid and prolonged downturns in the markets from 2001 - companies both large and small have acknowledged that the recession has been longer and deeper than first anticipated.  

· Current rationale for intervention through a combined micro and opto electronics strategy appears appropriate.  The strategy has incorporated changes to the structure of the industry in Scotland plus the effects of global market drivers, and is a market-led approach based on five key market opportunities that has been developed with extensive consultation from industry.

4.0 Inputs, Support and Resourcing

4.1 Financial Resources 

Information about the financial resources provided to the cluster teams over the years has been provided from the cluster team, and is presented in Table 4.1 below.  

Table 4.1  Total spend (£'000)

	Year
	Micro
	Opto
	MOET
	Total

	2000/01
	10,088
	548
	-
	10,636

	2001/02
	7,092
	1,483
	-
	8,575

	2002/03
	3,609
	1,475
	-
	5,084

	2003/04
	-
	-
	5,133
	5,133

	2004/05
	-
	-
	6,446
	6,446

	
	
	
	
	35,885


Data provided from SE

Total spend to date is nearly £36m.  Microelectronics received the largest amount of funds in the earlier years - £10m in 2000/01, £7m in 2001/02, dropping to £3.6m by 2002/3 (see Table 4.1).  The allocation to optoelectronics was more modest. This reflects the high level of expenditure on a number of capital projects, particularly physical infrastructure projects, during the early years of the cluster programmes.  Some of the larger infrastructure or individual projects include: AMCET, MEMS innovation, CST Ltd (specialist incubators), Optocap (packaging), ISLI, and Alba.  There has also been significant spend allocated to horizontal programmes such as Proof of Concept funding and Enterprise Fellowships. 

The new MOET allocations do not distinguish between opto and micro areas.  The new strategy has requested a total budget of £28m over the five year period to 2009, i.e. an annual spend of about £5m.  From the information provided, it appears that this level of funding is being reached and (for 2004/5) exceeded.

We are aware that major physical infrastructure projects are now co-ordinated by Competitive Place.  In addition, projects such as World Class St Andrew's (bringing together different disciplines including optoelectronics, chemistry and microelectronics) and the Photonics Centre (extending the capabilities of the Institute of Photonics) have no funding allocated within MOET, although they are featured within the cluster plan.

4.2 Team Structure 

The semiconductor team originally (in 1999-2000) operated as a centralised delivery structure, with the majority of projects designed and managed by a core team at Atlantic Quay, although with a network wide remit and coverage.  Exceptions were skills development work at SE Edinburgh and Lothian and promotional activity at Alba.

As part of SE-wide reorganisations, management of the cluster was moved to Edinburgh and Lothian Local Enterprise Company (LEC) in 2001, with the management and reporting responsibility being placed with the Chief Executive of SE Edinburgh and Lothian.  Changes included the combining of the cluster and Alba teams into a single team.

Currently, the delivery of the cluster action plan is co-ordinated by the national Micro and Opto electronics Team, based at SE Edinburgh and Lothian, and delivered by individuals in a number of business units across the Network.  Each of the five themes is led by one individual, mainly at SE Edinburgh and Lothian but also for example at Renfrewshire. 

LECs throughout the Network also work with micro and opto electronics companies through account management.  Currently about 150 companies in micro and opto electronics benefit from account management.  The LEC account managers are able to draw on experts from the MOET team where needed to provide in-depth capabilities on company visits or at events.   

The appropriateness or otherwise of SE Edinburgh and Lothian as the physical location for the cluster is unclear.  Internal documents from when the team was still based at Atlantic Quay (2000) contain comments that people external to the core team had become detached from the 'bigger picture' objectives of the strategy.  However, the move to delivery via the LEC also coincided with a lack of effective leadership for the cluster, with the 'big picture' being lost.  It is not clear the extent to which one is a consequence of the other, or whether other factors also contributed.

Comments received during this current consultation raise concerns about the level of communication between the MOET team at SE Edinburgh and Lothian with other parts of the Network.  There is also a perception (even if it is not a reality) by industry contacts close to the cluster programme that the team's location in SE Edinburgh and Lothian results in more funds being directed to beneficiaries locally in Edinburgh and Lothian in preference to other regions.  This may be unjustified:  while it is true that SE Edinburgh and Lothian does receive a large proportion of the total budget, this is because there are a lot of eligible companies in the region and a lot of large investment projects.  However, projects are nationally focussed and delivered throughout the Network.

The team approached the planning for the new cluster strategy through widespread consultations.  They held individual consultations with key industry personnel, then held an open workshop in 2004 prior to its launch.  The plan for the action plan is now to develop one-year operating plans, and to share these with industry to get feedback and identify where changes are needed.  The team is in the process of identifying a core advisory board (12-15 members) who will meet about twice a year to provide guidance on a more specific basis. 

One difficulty for SE is the fact that there is a large number of trade associations relating to the various different sectors of the electronics industry.  Added to that is the fact that many companies do not belong to any trade association.  As a result, is can be difficult for SE to get full engagement with the industry.  The main contacts for SE in this area are via the Scottish Optoelectronics Association (SOA) and the National Microelectronics Institute (NMI).  The possible merger of a number of trade associations via the Scottish Technology Forum (STF) could improve the situation, but it is not moving forward yet. 

4.3 Staffing

The management and staffing of micro and opto electronics clusters have suffered from lack of continuity.  The internal reorganisation within SE in 2001 resulted in a number of key staff being lost (redundancies or transferred).  A management decision was made not to pursue communications support through a separate cluster entity, and the key person who was championing the communications cluster programme also left.  Overall, these changes gave a negative image to industry about SE's commitment to the area.

Lead management of the separate clusters has changed a number of times, sometimes with gaps in management.  The five people in place in 2001/2 have now expanded to nine in the MOET team.  Most are based at Alba, although they spend approximately 50% of their time working from SE headquarters at Atlantic Quay.  One member of the team is based at Atlantic Quay.  Not all of the staff are full-time allocated to the cluster programme:  some of them also operate as account managers.  In addition, SDI has eight staff members specifically responsible for micro and opto electronics, who provide support for inward investment opportunities.  An increasingly important part of their jobs is now to encourage and support Scottish companies to access overseas markets, through trade missions or targeted business visits.

Each LEC as account managers also has some involvement with the micro and opto electronics area. We have not been provided with any feedback from LEC staff or MOET staff giving details of their interactions, or the extent to which the LEC benefits from the existence of the cluster or vice versa. 

Feedback from industry does suggest that there is excellent support provided by SE for individual business support activities, via the cluster team, LEC account managers, the high growth start-up team, SDI etc.  SE staff are considered by industry to be very competent, and very willing to help.  SE’s role as a facilitator (rather than a provider of large amounts of capital support such as through FDI/RSA) is recognised and appreciated.  Staff need to combine a high level of knowledge of the industry with competent managerial and business acumen.  Many of the people who have worked with the cluster teams over the years have a background in industry.  This means that they can provide strong and competent support to industry, but one consequence is that a number of these people have been lost back to industry over time, with resulting loss in their expertise and lack of continuity of the support provided by SE.

4.4 Main Findings

· During 2000-3 when micro and opto electronics were delivered as separate cluster programmes, spend on microelectronics was much higher (£20.6m and £3.5m respectively).  This can be accounted for by the high levels of spend on large infrastructure projects.  

· The staff are mainly located at SE Edinburgh and Lothian.  This may have reduced opportunities for informal interactions with staff in other parts of SE, especially those based at Atlantic Quay e.g. the SDI team. This view has been confirmed during both internal and external consultation responses. 

· Industry perception of the move to SE Edinburgh and Lothian was not favourable:  the perception is that the bulk of funds is reserved for that LEC - although this may be unjustified as it is clear that projects are in fact delivered Network-wide.

· Staff changes may have caused inconsistencies and delays in the delivery of the programme.  Reductions in staff levels in 2001, particularly for optoelectronics, sent negative messages to the industry about SE’s commitment to the cluster and may have resulted in some loss of confidence by the industry.

· The current strategy is SE-led, although it was developed with active engagement with the industry.  It is anticipated that industry, in the form of an advisory board, may provide some form of guidance in its implementation.  However, it can be difficult for SE to get full engagement with industry because many companies are SMEs and there is no single trade association for first point of contact.

· SE staff are of very high quality and are highly regarded by industry.

5.0 Intervention Efficacy

5.1 Activities and Interventions

This section gives an overview of the main activities carried out within each of the separate strategies and action plans.  Given the large number of projects supported and the complexity of delivery over the years it is not possible to carry out a comprehensive evaluation of the entire cluster delivery.  Instead, the key action areas are highlighted and examples given of projects in each area.

Until 2004, microelectronics and optoelectronics were targeted through two separate cluster strategies.  These are described separately below, followed by a description of the combined strategic approach.

Microelectronics

The first microelectronics action plan, approved in 1999, had six strategic themes, and proposed some 70 individual projects.  The themes and associated interventions were as follows:

· To become a global centre for microelectronics design by maintaining the momentum of the Alba project - including developing the Institute for System Level Integration and the first Virtual Computer Exchange

· To increase the quality and quantity of R&D and its application - supporting collaborative approaches to research programmes, targeting corporate research centres to invest in Scotland

· To increase impact on the fast emerging world of software, process design and embedded software - including developing a local Embedded Systems Software community

· To develop and commercialise emergent microelectronic related technologies - including prototyping centres and Micro Electrical Mechanical Systems (MEMS) technology

· To sustain and develop the manufacturing base in Scotland - helping new corporate structures, investigating digital wafer foundry manufacture, fabrication facilities for optoelectronic and semiconductor for SMEs

· To make better connections between the cluster components and their final markets - attracting product development divisions of major companies in growth markets (e.g. telecomms, automotive), developing a ‘corporate influencing’ strategy, developing an international marketing plan for Scottish based start-ups.

In the early stages of the cluster delivery (2001), there were some criticisms of the approach taken in terms of its overall focus and coherence.  Critics of the cluster identified a lack of continuity between the project-driven approach with a greater vision and integration of the results achieved.  There was a lack of clear strategic direction in the research supported, particularly on how to exploit home-grown initiatives where long-term success depends on clear pathway to full commercialisation.  (In contrast, however, it should be noted that some industry contacts consulted in this current evaluation have cautioned against encouraging too great a ‘dependency culture’ in start-up businesses.)

Although the action plan was originally established to run for five years, by 2002 significant revisions were needed take account of the rapid changes to the global market situation.  There was a significant change in the emphasis for support in order to attempt to slow the forecast job losses.  The cluster plan recognised that a priority activity was to nurture an effective environment to ensure long-term growth of the sector beyond the current market turbulence.  Thus the action plan included support to core manufacturing competencies of the cluster, as well as for indigenous companies and innovation.  As a result, the six themes were reduced to three core ones as presented in Table 5.1 below, together with examples of project activities.

Table 5.1  Microelectronics cluster themes, 2002-2005

	Theme
	Examples of projects

	Global centre for electronics design and innovation
	· Alba Campus

· Microelectronics Test Centre

· Design Network

· New technology exploitation

· High growth companies 

· Scottish Microelectronics Centre

· Advance Materials Centre (AMCET)

	Evolve core manufacturing capability
	· Manufacturing development

· Propositions for international operations

· Awareness raising

	Skills
	· Talent strategy

· Technology talent pool

· Embedded software skills

· Analogue initiative

· ISLI


Optoelectronics, 2000-2004

The optoelectronics action plan from 2000 set out key projects based around the five strategic goals:

· Focus on growth opportunities - e.g. funding support to the Scottish Optoelectronics Association;  promotion internationally through STI (now SDI)

· Generate and exploit intellectual capital - e.g. expansion of specialist incubators (CST); expanding the Enterprise Fellowship programme

· Generating a critical mass of companies which benefit from strong linkages - e.g. Optical Packaging Centre (Optocap)

· Development of the Maxwell Institute

Not all of the activities proposed under the optoelectronics action plan were taken forward into projects.  Budget allocations had indicated levels of investment that could be available in the region of £50-60m, however this was a budget ceiling and the amount actually drawn down was considerably less.  This led to some confusion with industry about the levels of funds available, and some resulting loss of confidence in SE.  In particular the Maxwell Institute, a proposed £20m initiative to bring together Scottish excellence in optoelectronics, did not proceed, due to the development of the ITI.

Cross-cutting themes within the optoelectronics area also addressed general business creation and support, including entrepreneurial skills, availability of finance, developing and encouraging links and networks.

Micro and opto electronics, 2004-2009

By 2003, it was recognised that a more integrated approach to cluster delivery would be more appropriate, incorporating both micro and opto electronics into a single cluster strategy and delivery programme.  Although the individual micro and opto strategies were developed and delivered separately until 2004, it is clear that there has always been a high degree of overlap.  Projects such as the Alba Centre, Proof of Concept Fund, Fellowships, cluster mapping, training courses, TalentScotland, etc. are referred to in strategy and action plan documents for both micro and opto cluster areas.  The rationale for combining micro and opto together into a single strategy helps to clarify this ambiguity.

The new micro and opto electronics strategy focuses on five themes, each with a series of priority objectives.  These are shown in Table 5.2, together with examples of project activities.

Table 5.2  MOET strategy details

	Theme
	Priority objectives
	Examples of activities

	Innovation
	· Establish Scotland as an international centre for research, design and innovation

· Develop mechanisms to improve the innovation system with a focus on technology exploitation

· Develop capabilities for companies to realise more products with a focus on product and system design and integration

· Increase the commercial exploitation of academic and industrial research and development 

· Focus on collaboration in areas of technology convergence to meet new market opportunities
	· RSE Fellowships

· Proof of Concept

· Industrial Fellowships

· SEEKIT programme

	Infrastructure
	· Provide multi-access technology space, equipment and services with a focus on MEMS and photonics

· Provide other specialist business and technology support services
	· Optocap

· Alba centre

· Scottish Microelectronics Centre

	International-isation
	· Support companies to achieve success in global markets

· Create international partnerships and alliances

· Attract inward investment to complement existing cluster strengths

· Assist the supplier base to diversify and internationalise
	· Trade missions and research

· Inward technology support

· Alliance and partnership development

	Talent
	· Increase the number of people with the appropriate education, expertise and experience to work in industry supported by these technology areas

· Support the development of high level technology skills (including analogue and mixed signal, product and systems design)

· Improve access to and capabilities in professional skills such as management, marketing and sales and product marketing

· Attract international talent
	· High Technology Talent Strategy

· TalentScotland

· Analogue Design Initiative

· ISLI

	Networks
	· Strengthen existing, and develop new linkages and networks

· Foster market focused opportunities for interdisciplinary collaborations between industrial and research organisations

· Facilitate access to market research and intelligence to inform action
	· Special interest groups

· Supplier development

· Breakfast briefings

· Market intelligence and research


Large-scale, capital investments are essential components of the delivery of the full cluster plans.  The Alba Centre in particular was established in the late 1990s, so its establishment pre-dates the start of the cluster programmes.  It is now a central component of a number of cluster activities, including the Institute for System Level Integration (ISLI) and the Embedded Software Centre.  The Virtual Computing Exchange (VCX) was also established through the Alba Centre.

A number of the initiatives have been developed to provide facilities or services for use by Scottish companies, particularly SMEs, where the market is not able to provide appropriate facilities.  These initiatives include Optocap and ISLI, as well as market or trade support services, including internationalisation and networking initiatives through SDI.

Other activities are targeted towards providing support for individual companies, particularly at start-up or growth stages.  These link directly with horizontal initiatives, such as Proof of Concept, Industrial Fellowships and RSE Fellowships.  

The potential for linkages between the MOET cluster with the new ITIs in energy, biosciences and techmedia should also be noted.  A number of industry contacts are very enthusiastic about the potential opportunities from ITIs and have already had discussions with ITI staff to identify how they may benefit.

5.2 Outputs and Results

Quantitative outputs and results from the cluster activities are available through the Kmis reporting system (see Annex for details of outputs from 2002/3 to 2004/5).  However, this system has some significant limitations for identifying achievements from the cluster programme.  Kmis provides aggregated annual outputs, but these cannot readily be traced back to individual projects, nor are all relevant outputs recorded on the system.  It is also not possible to relate Kmis data with the original strategic output targets for the two cluster programmes that were established in 1999/2000.  Output definitions also appear to vary from year to year, and there are large variations in data for similar outputs across years, so calculating benchmark costs is not possible.  

At the level of individual projects, not all of the projects supported have been evaluated, either internally by SE or through external evaluation.  Nor have any of the micro or opto electronics cluster programmes undergone an external evaluation or impact assessment, with the exception of the work carried out by EKOS in 2002 in which microelectronics was evaluated as part of an evaluation of the wider cluster programme.  

Despite this lack of detailed monitoring or evaluation, some useful qualitative information is available on a project-by-project basis and some outputs can be identified.  A key output is the level of innovation support provided to high growth or start-up companies, particularly through funding provision via horizontal SE initiatives, including:

· 38 Proof of Concept awards, total value £6.9m

· 22 Business Growth Fund awards, total value £1.9m, 39% of all awards

· 13 companies receiving Co-investment support in Q4 2004/5, value £1.3m.

Infrastructure investment continues to be a major priority area.  The Alba Centre has received significant levels of funding since it was established in 1997.  More than £4m has been invested in Optocap to support optoelectronics encapsulation requirements by industry and academia.  The Scottish Microelectronics Centre was launched in 2000 as a partnership with Edinburgh University.  May 2005 saw the launch of the High Performance Computing Alliance in association with Nallatech, a major £3.6m venture (of which SE is contributing £1.3m).

Internationalisation is delivered in collaboration with SDI, and there are good examples of companies receiving support for trade missions or partnership development.

Talent initiatives aim to provide appropriate learning and skills opportunities, for both high level technology skills and professional expertise.  The Institute for System Level Integration (ISLI) now has the largest dedicated System on Chip centre in the UK.  Its MSc in SLI is the world's first.  The High Technology Talent Strategy has a high profile and uptake from students aiming to pursue a career in the field.

A smaller number of projects have either failed to go ahead or have not succeeded.  An example is the Virtual Component Exchange.  This was proposed as a unique venture offering internet-based exchange for trading silicon IP.  Based at Alba, it aimed to raise Scotland's world status, by providing an exchange that could be used world-wide.  The technology was developed and proved, but despite favourable endorsement and high initial levels of interest from industry during its early development stages, these did not translate into business, and the market crash effectively ended the venture.  It has now been disposed of through a trade sale.  

5.3 Main Findings

· Separate cluster activities for micro and opto electronics strategy are now combined into a single delivery since 2004, indicating convergence of the two areas and their support needs and priorities.  It is therefore difficult to verify how the outputs from the different strategies may be reported overall.

· The combined strategy has drawn together the ongoing initiatives and has developed priority objectives based around key market priorities.  The market approach rather than a technology focus illustrates the increasing maturity of the cluster.

· SE’s emphasis throughout has been bold:  supporting large-scale, often complex projects. The microelectronics cluster in particular has funded several large-scale high profile investments, notably those associated with the Alba Centre (e.g. ISLI), Optocap and the Scottish Microelectronics Centre. Optoelectronics also benefits e.g. funding to St Andrews for photonics research.  These have been developed in order to improve the competitiveness of Scottish companies.

· A number of initiatives have also been supported that are delivered through mainstream business support.  These can report quantifiable outputs and results.  Direct links between infrastructure investments and Kmis outputs are less clearly evidenced.

· A smaller number of projects have not succeeded:  some proposed projects have not taken place, others have failed to be viable, whilst others may still be underway but are very different from original design.  This is not surprising given the risk element involved with some of the investments, and should also be viewed against the backdrop of turmoil in the industry, which has had a critical influence on the development of the cluster.  

· It is likely that the interrupted nature of the microelectronics strategy from 2000-2004 also resulted in some of the anticipated projects not going forward.  Global market changes are also likely to have contributed to this slow-down in progress. 

6.0 Outcomes and Impacts

6.1 Outcomes and impacts

It is important to recognise that the cluster programme has been operational against the backdrop of severe industry upheaval, so it is very difficult to differentiate outcomes and impacts arising as a result of cluster interventions from those of external global drivers.  In addition, most outcomes and impacts reported are primarily qualitative in nature.

Growth within the MOET cluster is clearly visible through achievements at individual company level.  Proof of Concept funding, for example, has led to successful spin-outs, most recently (2004) from Edinburgh, Dundee and St Andrew’s universities.  There are also good examples of High Growth Start-up beneficiaries successfully moving on to gain next stage funding.  The programme has helped to establish new businesses at the 'bottom' of the industry trough (often started by individuals made redundant from larger firms).  A number of high profile companies fall into this category and are starting to establish themselves as significant (albeit small) players.

Scotland’s global image has improved significantly.  Business is complementary about SE's role in providing a 'presence' world-wide.  This is especially important in emerging technology areas such as opto electronics, through international promotion as well as through supporting Scottish university research.  The Alba project has changed the global perception of Scotland's design industry.  In addition, the team report that indigenous design companies have more than doubled, and the number of designers engaged in R&D has risen by nearly two-thirds to 2,000 (although it is not stated how many of these are directly related to Alba). 

There are good examples of collaborative ventures stimulated through SE support.  e.g. BAe Systems is a major defence contractor that has successfully gained a major laser-based defence contract, and assistance through SE has helped Scottish companies to form a consortium of suppliers to BAe.

The cluster approach has helped to improve confidence - not only in companies, but also financiers etc.  VCs are now prepared to look to Scotland for prospective investments, which would not have happened five years ago.  There is a high degree of confidence in Scotland despite the downturn of the market throughout the cluster delivery.

Many companies access SE for mainstream horizontal business support.  This includes skills and training support, such as through the ISLI, which is expanding and generally well viewed by companies that link into it.  The cluster approach highlights the importance of skills training in areas such as management and business skills, a priority that is strongly endorsed by companies.  There are clear links here with some of the business support activities underway through the Network Electronics Team, e.g. supply chain management, management skills, product improvement.

The cluster operates in a global market and therefore support from SE needs to provide global networking support.  SE provides funds to the SOA for networking within Scotland, and UK-wide via the Micro and Nanotechnology (MNT) Network.  This is a national organisation that was "established by the DTI and the 12 Regional Development Agencies and Devolved Administrations working together, to provide a market-oriented focus for the facilities, people and organisations engaged in Micro and Nanotechnologies in the UK."   Its research programmes offer opportunities for Scottish companies to leverage additional funding support.  

However, there is some unease about the lack of cohesion between SE with other Scottish and UK funding organisations, particularly DTI initiatives such as the Electronics Innovation and Growth Team, the EPSRC, as well as English RDAs.  Other funding programmes such as SPRINT, SPUR etc are also highly relevant to companies within MOET, and some companies considered that these could be utilised more fully.  

The ITIs in particular are of great interest to a lot of companies and academics in the cluster, although there has not been a lot of engagement to date.  Within SE, the cluster teams were consulted during ITI planning, but there has been less involvement since they have been established.  Internal linkages within SE are still not as strong as could be expected, given that there is a high degree of linkage between MOET and ITIs especially Life Sciences.  Consequently the cluster teams find it difficult to ‘sell’ the ITIs to business as they are not fully informed.  This is despite the assurance from the ITI teams that ITIs are an integral part of the cluster strategy.  Some (but not all) companies consulted (and some universities) also felt that the IP restrictions placed on beneficiaries were not acceptable.

As well as ITIs, the move towards a greater market focus for the cluster means that there is a clear rationale to develop links with other SE clusters, particularly between life sciences and energy.  However, although there are informal links, there appears to be no formal mechanism within SE for developing opportunities between clusters.  Nevertheless, there are some emerging initiatives at specific industry level, e.g. in medical devices (opto + life sciences), and renewable energy.

The level of awareness by industry about the cluster approach varies.  We are told that the MOET team have chosen not to use the word 'cluster' in their dealings with industry (although the word is used in the title to the current 'glossy' strategy document).  Thus it is maybe not surprising that a number of those contacted in this evaluation indicated that they were not aware of the cluster programme as a separate SE initiative.  However, some of those contacted were also not award of the 2004 consultation that took place to develop the combined MOET support programme, nor of its launch.  This is surprising, given the amount of consultation that SE did in the run-up to the cluster launch.  With a target company base of fewer than 400, a very high awareness level should be able to be achieved.  However, as has been stated earlier, raising awareness with SMEs is often difficult, and there is a plethora of industry groups or trade associations.

Would some or all of the activities supported through SE have happened anyway without cluster intervention?  The extent to which SE’s cluster approach provides additionality is clearly important, but timing is also critical.  Feedback from industry and from evaluations indicates that some of the major infrastructure investments have been appropriate, not only in focus and scale, but also in their timing.  The Alba initiative in particular, as a precursor to the cluster programme, was instrumental in changing Scotland’s design and product capabilities, and as pathfinder for moving towards the cluster approach.  

An important rationale for cluster support relates to achieving rapid responses in a fast-moving industry, to keep ahead of global competition.  Some of the activities carried out by individual companies may have happened anyway even without SE support, albeit at slower rate.  However, other initiatives are more likely to have been taken forward by other countries, or may not have happened at all.  SE's input helps Scottish companies to maintain market leadership against strong international competition.  

6.2 Monitoring and Evaluation

Under Kmis, the impact of the cluster interventions cannot be measured in detail, so the main outcomes and impacts from the programme as a whole tend to be a mix of quantitative and qualitative, based on individual project achievements or investments.  Any quantitative output values are compiled on an annual basis, but no details are available to date to demonstrate how these outputs translate into the desired impacts from delivery of the strategy.

To date the MOET team has monitored the programme via outputs that have then formed the basis for estimating impacts.  This is not an ideal approach.  To overcome this for the new MOET strategy, the cluster team has initiated a detailed benchmarking programme in order to obtain core baseline data to support the measurement of the cluster’s impact targets.  Performance metrics can then be applied in order to provide more valuable information about key performance indicators, particularly GVA and research achievements.

There is a lot of overlap of businesses allocated to different cluster activity areas, and this could potentially lead to double-counting of results.  Outside of the MOET cluster team, the Network Electronics Team have a list of target companies that overlaps considerably with those targeted through MOET.  We are aware that both the Electronics Team and the MOET team are currently in the process of developing and updating their baseline and benchmarking information.  Given the high degree of commonality between the two it is important that the results are shared between the two Teams.

6.3 Main Findings

· The monitoring system Kmis focuses on outputs rather than net impact, so it is not possible to fully quantify the progress made by each of the cluster action plans.  It is encouraging that staff in the MOET team are starting to develop better baseline information and to link outputs more closely with outcomes and impacts.

· The baseline shows that the GVA contribution from the cluster is significant, even though it is derived from a relatively small number of companies.  Monitoring must therefore be able to quantify the long-term benefits from the sector - moving away from jobs per se towards indicators such as GVA.

· The cluster approach has clearly evolved since it was established in 1999/2000.  Now emphasis is on markets and customers, moving on from the technology focus of the earlier years.  Considerable achievements have been achieved based on large scale investments e.g. Alba.  The programme is now moving on to a delivery approach entailing less capital, more business-oriented.

· Funding support through PoC and Coinvestment Fund have been appropriate alternative sources of funding, particularly because of the low level of availability of VC funding in recent years.

· Some lack of coherence and continuity identified in the early stages, especially for microelectronics, when it was difficult to distinguish how individual projects fitted into the integrated cluster programme.

· Cluster activities are mainly monitored in terms of outputs, not outcomes or impacts.  The monitoring system available within SE has not provided a useful means of tracking progress against the targets set in the original action plans.

· Some achievements are missed because of the nature of the system used - particularly the industry-wide outcomes arising from funding large scale projects such as Alba, where individual company outputs are difficult to be directly linked with the overall project outputs or impacts.

· The large-scale investments, particularly infrastructure, would not have taken place without SE intervention.

· Links between the MOET cluster approach with SE’s network electronics team are not fully explored, but it is likely that there is some overlap and the two teams could benefit from a closer working relationship.

7.0 Conclusions and Learning Points

7.1 Conclusions

· Micro and opto electronics are important sectors in the Scottish economy particularly in GVA and export terms, and have good continued growth potential.

· The original rational for cluster intervention support to both micro and opto electronics was strong, and remains so.

· Combining microelectronics with optoelectronics into a single cluster strategy is sensible, because of the large degree of overlap between the two.  The strategic goals for the strategy are appropriate and related directly to the themes of Smart Successful Scotland.

· The very large and rapid changes in the global industry in the past few years have had a dramatic impact on the industry in Scotland and worldwide.  SE support has taken place alongside these changes, so it is difficult to separate out performance achievements from the consequences of the changes in the global markets. 

· Some individual projects, including infrastructure ones, have been evaluated and most report favourable results.  But it was not possible to make a full judgement on the outcomes and impacts achieved from the funding to date, or the extent to which original targets have been met.  (The MOET team are aware of this limitation and are taking steps to address it.)

· The 'image' of Scotland as a centre for world-class micro and opto electronics has been raised as a result of the large-scale initiatives supported by SE, particularly Alba.  The cluster approach has transformed the attitude of many in the academic community to engaging more closely with industry and business.  

· Significant numbers of companies have benefited directly from horizontal support initiatives, e.g. Fellowships, Proof of Concept, Coinvestment, High Growth Start-up.  Information available to date mainly relates to take-up of awards and individual company achievements - further monitoring should identify longer term overall achievements and impacts from these investments.

· The visibility of the cluster to the industry is patchy - some companies are not aware of the cluster strategy approach, instead they see SE as a single source of business support via a range of different sources.   This calls into question the extent to which the cluster approach is fully accepted/understood by the industry, compared with horizontal business assistance.  

· All of the cluster action plans have been SE-led, with a varying degree of input from the industry. There was extensive consultation with the industry in the preparation of the first optoelectronics strategy.  A large amount of consultation also took place in the development of the current MOET action plan.  The team is also engaging an industry advisory board, to be consulted for guidance on the delivery of the plan.

· The rationale for delivering the MOET cluster separately from the electronics industry team is not clear.  At the time that the electronics action plan was established in 2001, the micro electronics industry was in crisis and the plan provided a rescue approach.  Now, however, there are clear areas of complementarity, particularly relating to business competitiveness and market opportunities. Some results are in fact claimed by both MOET and the Electronics Network Team, e.g. HTTS.  Most consultees considered that the two could usefully be combined.  There are also clear links with other SE team activities such as life sciences. 

· Staff on the team are very well regarded by industry in their job performance.  However, locating the team at SEEL has caused some negative perceptions in industry about the balance of investment across all SE regions.

7.2 Learning Points

· It is difficult to see how SE could have improved its foresighting in relation to the rapid and prolonged downturns in the markets from 2001 - companies both large and small have acknowledged that the recession was longer and deeper than first anticipated.  The growth of competition from China and other global drivers is also faster and more complex than first anticipated.

· There is a need for better information management to justify the link between proposed activities on the ground and the achievement of realistic outputs, appropriate outcomes and GVA.  The MOET team has already started to address this, including development of baseline information, and this is welcome.  

· Baseline information shows that the GVA contribution from the cluster is significant, even though it is derived from a relatively small number of companies.  Monitoring must therefore be able to quantify the long-term benefits from the sector - moving away from jobs per se towards indicators such as GVA.

· Opportunities for accessing wider sources of funds need to continue to be identified and maximised.  There are already strong calls from industry for the MOET cluster to generate closer links with other initiatives within SE, particularly with other cluster teams (life sciences, energy), industry groups (electronics, high value engineering) and support programmes (ITIs, SDI).  In addition, industry and academia access funds from sources such as SHEFCA, DTI (EIGT), MNT and the EU.  The benefits of these additional resources need to be maximised.

· The MOET cluster has interactions with a wide range of other programmes both within and outside of SE.  However it is not always clear where these programmes could most usefully benefit from each other.  A review of all high technology support programmes both in Scotland (including relevant clusters such as Software, Life Sciences and Energy, as well as the ITIs) and nationally (such as EPSRC) would help to identify areas of complementarity or duplication.

7.3 Further Research Questions

· A more comprehensive evaluation needs to be carried out to understand the full achievements, impacts and value for money of the programmes delivered to date, and to inform the monitoring and evaluation for the programme in the future.  Justification for the physical investments financed through the cluster programme should be clearly established, together with the added value achieved from the cluster approach for support to individual firms.

· Are there significant differences between the patterns of success for opto and micro electronics?   Is the cluster approach more likely to be successful with optoelectronics, e.g. because it is at an earlier stage in its life cycle and has fewer large multinationals dominating?  To what extent have the two previous programmes truly merged into a single approach for the current MOET strategy?

· The micro electronics industry operates world-wide, with most Scottish companies within the cluster operating entirely globally for both suppliers and customers.  Therefore the traditional concept of the cluster being a geographically co-located group of companies does not apply.  How can SE maximise benefits to Scottish companies in this situation?  The benefits from supporting Scottish micro electronics companies come from increased embeddedness in the Scottish economy through building up local links wherever possible/ appropriate (e.g. with universities, suppliers), and in providing assistance to improve the capability of companies to operate efficiently in global markets through adapting and improving their performance.

· How can the MOET cluster establish links with other funding programmes or initiatives both within SE and in the wider high tech community?  Could the MOET programme be delivered more cost-effectively if its approach was combined with other similar programmes targeted at high tech industries both within and outside of SE?

Annex One
List of Documents

Documents were provided as follows:

Business and operating plans:

Micro (1 document)

Opto (5 documents)

Commtech (3 documents)

Micro & opto (1 document)

Strategy:

Micro (Action plans, board papers, reviews)

Opto (Benchmarking, presentations, board papers, road map)

Commtech (no documents)

Micro & opto (stakeholder consultations, consultation event, cluster map, strategy dinner)

Projects:

	Alba*

Alba incubation

AMCET*

Analog design

Automotive

BAe manufacturing excellence

Cadence startup software

Community building

CST Photonix

Electronic design support*

Enterprise Fellowships*

Epicentre CUPID

ESW*

HTTS

Industrial Fellowships*

Intense*

Institute of Photonics*

ISLI

LEOS

Medical Devices

MNT

Optocap


	PIC

Project Spider

Project X

Proof of Concept

R&D missions

Reconfigurable computing

SDI propositions

Skills development

SMC*

SQA

St Andrews World Class

STN & Opto news

Supplier development

Sustaining manufacturing

Talent Scotland*

Tech Transfer (SEEKIT)

Test Centre

Thin Film Centre

Undergraduate Activities*

UoG III-IV support

VCX

* evaluation provided




Micro and opto electronics

Micro and opto electronic technologies cluster - strategy 2004-2009.  (SE Board submission)

Micro and opto electronics cluster outline operating plan 2004-2007.  Revised 2005-2007.  November 2004

Micro and opto electronics cluster outline operating plan 2004-2007.  November 2003

Project approval summary.  Micro and opto electronic technologies cluster strategy 2004-2009.

Micro and opto electronics cluster review and strategy.  Services to industry groups.  SE/4053/Oct04

Microelectronics and optoelectronics. Key facts 2-page summary brochure.  August 2004.

Microelectronics and optoelectronics in Scotland.  Presentation by Jim McFarlane and Neil Francis, October 2004.

2004.07.23 Baseline company master - excel spreadsheet of company data

Optoelectronics

International Benchmarking for Optoelectronics in Scotland.  Strategies Unlimited.  December 1999.

Optoelectronics in Scotland.  Presentation by Dr Terry Christmas.  October 2004.

Optoelectronics a cluster strategy.  Powerpoint.  2000

Optoelectronic cluster.  TMC 26/10/99

Optoelectronics cluster outline action plan - Summary page for board paper - 4 August 2000

Optoelectronics cluster network operating plan 2001/2

Network outline operating plan 2000/2001 Optoelectronics team

Optoelectronics - an emerging innovation cluster  Powerpoint

Optoelectronics - an Enabling Innovative Cluster.  Discussion paper July 98

Semiconductors and microelectronics

Semiconductor and microelectronics cluster action plan 1999-2004.  SE(99/56) 

Microelectronics in Scotland Business Plan 2002-2005.  Dec 2001

Review of SE cluster action plans - semiconductors. EKOS

Communications

Communication technologies in Scotland.  Powerpoint presentation.

Strategic framework and outline action plan for Scotland’s communication technologies sector. Draft, 22.11.00

Communications technology map (powerpoint sheet)

Corporate / general

Network operations - clusters and industries.  Budget allocations 2000/01.

Chronology of cluster implementation - biotechnology, food & drink, semiconductors

Greenshoots key messages 2001 (key achievements year 1)

The Clusters Approach: First Year of Implementation

Annex Two

List of Interviewees

	SE

John Reekie

David Waring

Mike Robertson

Carl Bow

Graham Fairlie

Kenneth Clarke

Neil Francis

Mick McHugh

Julie Morrison

Pat Daisley

Tom Tumilty - Scottish Executive

Graham Tait - Scottish Executive

Alasdair Wilson - consultant


	Companies

George Taylor - Agilent

Alan Colquhoun - BAE Systems

Colin Adams - Cadence

Dave Stewart - Critical Blue

Neil Martin - CST Photonics

Michael Kay - Motorola

Allen Cantle - Nallatech

Gerry Edwards - National Semiconductors

Mike Leavy - Point 35

Allan James - Semefab

Adrian Pllu - Shin-Etsu

Barclay Milne - TESS

Universities

Steve Beaumont - University of Glasgow

Ian Thayne - University of Glasgow

   Prof Samuel - St Andrews University


Annex Three

Outputs reported 2002/3 - 2004/5

Outputs reported 2002/3 - 2004/5

This information has been provided from SE’s Kmis system.

	Microelectronics, LEC Managed (2002/3)

	
	

	No. business assists Total
	94

	No. collaborative ventures and partnerships involving universities and businesses Total
	1

	No. companies with some international experience assisted to further develop international Total
	30

	No. individuals with key skills retained or attracted (pilot) Total
	101

	No. jobs created Total
	2

	No. jobs safeguarded Total
	6

	No. projects Total
	1


	Microelectronics, NOP Managed (2002/3)

	Ensure provision of accommodation for clusters and key industries Total
	535

	No. of participants in other projects Total
	2

	No. world class customised location solutions Total
	1


	Optoelectronics, LEC Managed (2002/3)
	

	
	

	No. collaborative ventures and partnerships involving universities and businesses Total
	1

	No. high technology companies supported by the network Total
	6

	No. projects Total
	3


	Optoelectronics, NOP Managed (2002/3)

	No. assists (global companies) Total
	1

	No. business start ups (excluding high growth and spin outs) Total
	1

	No. collaborative ventures and partnerships involving universities and businesses Total
	10

	No. high technology companies supported by the network Total
	10

	No. of assists to increase R & D investment Total
	23

	No. projects Total
	3


	Optoelectronics, SDI (trade) (2002/3)
	

	No. referrals to SDI (Reported by LECs Only)
	22


	MOCT, LEC managed (2003/4 & 2004/5)
	

	 
	2003/4
	2004/5

	No. business assists Total
	26
	 

	No. businesses assisted Total
	45
	 

	No. businesses attending events Total
	64
	 

	No. high technology companies supported by the network Total
	13
	 

	No. individuals with key skills retained or attracted Total
	148
	 

	No. new active participants in the cluster Total
	8
	46

	No. new collaborative ventures supported by Network which seek to achieve tech transfer Total
	1
	5

	No. new collaborative ventures to achieve technology transfer or commercialisation of knowledge Total
	1
	 

	No. collaborative Cluster Networks Total
	 
	2

	No. new JVs and strategic alliances Total
	2
	 

	No. new products launched Total
	2
	 

	No. new products/services launched Total
	1
	28

	No. new processes implemented Total
	 
	5

	
	2003/4
	2004/5

	No. organisations with deeper international participation Total
	3
	 

	No. org's with some internat. experience assisted to further dev. international activity Total
	10
	10

	No. projects Total
	1
	 

	No. vacancies filled as a result of retention and attraction activity Total
	142
	 

	Provision of sqm of accommodation for clusters and key industries Total
	1375
	 


	MOCT, National Team managed (2003/4 & 2004/5)

	 
	2003/4
	2004/5

	No. academic spin outs Total
	2
	 

	No. new active participants in the cluster Total
	29
	8

	No. new collaborative ventures to achieve technology transfer or commercialisation of know Total
	37
	 

	No. projects Total
	5
	 

	No. business assists Total
	 
	2

	No. identifiable business improvements Total
	 
	36

	No. new collaborative ventures supported by Network which seek to achieve tech transfer Total
	 
	7

	No. new products launched Total
	 
	2

	No. successful business applications to EU Framework Total
	 
	1

	No. successful business applications to SMART/SPUR Total
	 
	1


	MOCT, SDI (Inward) (2004/5)
	

	No. individuals with key skills registering an interest in working in Scotland Total
	8361


Annex Four

SIC codes used

The following SIC codes have formed the basis for the information presented at section 2.

30 Manufacture office machines & computer

3161 Manufacture of electric equip for vehicle

3162 Manufacture of other electrical equipment

3210 Manufacture of electronic valve & tubes 

3220/1 Manufacture of telegraph telephone apparatus

3220/2 Manufacture of radio electronic capital goods 

3320/1 Manufacture of electronic instruments

3330/1 Manufacture of electronic process control

3340/2 Manufacture of optical precision instruments





































� Optoelectronic cluster, TMC 26/11/99


� Semiconductor and microelectronics cluster action plan, 1999


� Strategic Framework and Outline Action Plan for Scotland’s Communication Technologies Sector, 22/11/00


� M&O Operating Plan, 2004-7.


� See Annex for list of SIC codes, which relate to codes of relevance to the industry as identified by SE staff.  Note that the SIC data presented only represent manufacturing and are therefore only a subset / 'flavour' of the scope of activity by SE and do not provide a comprehensive representation of the industry.  Note also that there is a high level of overlap between these codes with those in the wider electronics industry area.


� Data from ONS/Scottish Executive (ABI) regional analysis.  


� All data from Decision
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