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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 15 interviews were then held with appropriate Scottish Enterprise staff, industry representatives, knowledge centres, and intermediate institutes (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 Electronics Industry

2.1 Industry Description

Electronics is a cornerstone of modern society pervading most products and services.  The term encompasses every aspect from fibre optics through semi-conductors to network servers.  Electronics manufacturing, products and services underpin the information age and are critical to our national and international development and success.  

The electronics sector is broad and complex.  At its broadest definition, it includes microelectronics, optoelectronics and communication technologies as well as the manufacturing sector.   The electronics sector is characterised by many inter-dependent sub-sectors, from raw material supply, component manufacture, design, product manufacture or assembly, as well as products and services such as packaging, logistics and software. 

The electronics industry can be considered to be a mature industry.  Many of the larger companies are long-established, and a number of them have had establishments in Scotland for up to thirty years.  Nevertheless, major changes to the global economy are making the industry highly vulnerable, and it is undergoing a period of significant structural change.  

Following the decline of traditional heavy industries in Scotland such as shipbuilding and coalmining in the latter part of the twentieth century, electronics manufacturing played a pivotal role in sustaining the employment, output and exports of the Scottish manufacturing sector.  The Monitor report in the early 1990s recognised and quantified the importance of electronics to Scotland’s manufacturing base.  The industry was dominated by computers and peripherals, comprising about 60% of total turnover.  At its peak, the industry employed around 70,000 people in Scotland.  It contributed around 14% of Scotland's GDP, accounted for 12% of Scotland's manufacturing employment, and more than 50% of its exports.  

However, even by 1992, it was recognised that there was little value being accrued from R&D or higher value activities, and the dominance of foreign-owned multinationals also contributed to early unease about the vulnerability of the industry long-term.  

Table 2.1
 provides information about the size and contribution of the electronics industry to the Scottish and the UK economy between 1998 and 2002.

Table 2.1  Scottish and UK data relating to the electronics industry

	 
	 
	1998
	1999
	2000
	2001
	2002
	2003

	Employment (000s)
	Scotland
	41.5
	43.5
	43.0
	36.2
	30.4
	-

	 
	UK
	274
	277
	280
	242
	200
	177

	Businesses
	Scotland
	472
	470
	457
	473
	445
	 

	 
	UK
	7,206
	7,782
	7,844
	7,805
	7,697
	7515

	Turnover (£m)
	Scotland
	13,240.8
	13,594.9
	14,392.4
	12,395.1
	8,439.7
	 

	 
	UK
	41,674
	44,469
	48,816
	42,953
	34,397
	28,621

	GVA (£m)
	Scotland
	2,668.1
	1,942.2
	2,211.6
	1,649.5
	2,508.2
	 

	 
	UK
	11,935
	11,635
	12,460
	-
	9,104
	8,297

	Cap Expenditure (£m)
	Scotland
	392
	134.8
	472.6
	318.2
	105.8
	 

	 
	UK
	1,731
	1,114
	1,759
	1,261
	500
	-


Source:  ONS/Scottish Executive (ABI)

The data demonstrates key trends in the industry since 1998, in particular:

· Employment fell in Scotland by almost 28% between 1998-2002, with most of this occurring since 2000.  Similar trends are observed for the UK as a whole.

· Reductions in the numbers of businesses are also evident, but not as significant.  Turnover also reduces in 2001-2002, although GVA does not demonstrate such a large or consistent drop in value over the same period.  This suggests that many of the job losses may be as a result of company closures by large companies with higher volume, lower GVA outputs.

· However, the drop in capital expenditure in 2002 may be an indication of continued lack of confidence by the industry.

Most of the companies within the electronics industry 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.  Examples of some of the larger non-SME multinational companies include:  Agilent (Queensferry), IBM (Greenock), Motorola (Bathgate, Livingston), NCR (Dundee), Raytheon (Glenrothes), Shin Etsu (Livingston) and Sun Microsystems (Linlithgow).

2.2 Industry Trends and Changes

Electronics is a global industry therefore the industry in Scotland is highly vulnerable to global changes and trends.  The major trends are summarised here, based on discussions with SE, the Scottish Executive, industry in Scotland, and with input from global industry experts
.

During the early and mid-1990s, the PC, first professional then home, was the major driver for the electronics industry.  For the last part of the 1990s, the mobile phone, driven by the European mobile GSM standard, took the place of the PC as the main driver for the electronics market.  The introduction of the internet also opened the way for new computer networking usages and changed the way that communications tools were used.  Thus the 21st century has seen an accelerating convergence between mobility, networks and interoperability, between consumers, computers and telecomms.  Digital technologies in particular are key to achieving this convergence, and demand is now for products that are mobile, networked and interoperable.  From 2000 onwards, convergence (telecommunications / computers) together with digital technologies demonstrates the current and likely future trends for the coming years.

There has been an associated shift in industry and manufacturing.  In the late 1990s, the PC moved from professional to mass consumer usage, with associated high levels of success in Europe in mobile phones.  However, the electronics industry was in crisis by 2001, after the collapse of the dot com bubble, magnified by the overall global economic downturn.  But already, manufacturing was moving to lower cost locations (especially Asia) as the products became mass-market, with an associated drive for cost reduction and changes to supply chain structures.

Many equipment companies already had large stock inventories as a result of inflated forecasts, so the subsequent reduction in demand exacerbated their difficulties.  Telecoms companies were very severely affected as both demand and investment slumped, and technology stocks declined sharply.  The global impact was so severe that it took the electronics industry more than two years to recover.  It is anticipated that in terms of turnover the level reached in 2000 has only just been achieved, as confidence returns to the sector that demand for products can be sustained.

As a result of the 2001 crisis, many companies rapidly moved to rationalise their business models.  At the same time, China emerged not only as a low labour cost country but also as a major market for electronic products, i.e. both threat and market opportunity.  Manufacturing is increasingly decoupled from product development, and as a result, other lower cost locations such as Eastern Europe (particularly Hungary and the Czech Republic) are also emerging as good locations for production transfer.

Subcontracting has also emerged, particularly since the global upheavals from 2000, as a key trend for the industry.  Many companies reassessed their competitive advantage and a number decided to focus on technology leadership and services rather than manufacturing.  These OEMs subcontracted their production to companies specialising in manufacturing (EMS - Electronic Manufacturing Services), whilst keeping the value added part of the supply chain, namely the design services.  Subsequently, further subcontracting of the design by the OEMs now also takes place, keeping value and profit within the branding of the products.  Customer management and supply chain performance are therefore increasingly significant for company performance.

A further pressure on the industry lies in two significant environmental regulations emerging through EU standards.  The first, ROHS and lead-free production, implies a major re-engineering process for all of the actors of the supply chain.  Secondly, product recycling through WEEE (Waste Electrical and Electronic Equipment) means new organisation and information flows and databases are required to ensure correct tracking of products.  Product and process innovation are therefore essential for companies to maintain and improve their competitiveness.

The electronics industry is traditionally accepted as highly cyclical.  Market analysts concur that the next boom cycle in the electronics sector is already underway.  The world electronics industry is predicted to grow by close to 5% per year between 2004-9, with this growth lead by demand in automotive and consumer electronics, as well as defence (especially in the US), aerospace, industrial and medical electronics
.  Innovation and price reductions will continue to be a trend in consumer electronics and mass market products over the next decades. 

The shift in manufacturing to lower cost locations will continue.  China is a world centre for electronics production to supply global markets and to meet the expanding demands of its domestic market, which is one of the world's fastest-growing markets for electronics products
.  Nevertheless, Europe and the US still remain the largest markets by value (€266bn and €320bn in 2004 respectively, predicted to rise to €320bn and €370bn by 2009).  Eastern Europe therefore continues to be a good lower cost location for manufacturing that provides flexibility in terms of location to main European markets.  

How have these global changes affected Scotland’s electronics industry?  Scotland in the late 1980s and early 1990s was viewed as an excellent location for electronic products manufacturing or assembly.  It offered a European location with a readily available workforce at relatively low cost.  The international companies that located in Scotland, including Motorola, NEC and IBM, all established very efficient factories, with manufacturing dominated by computers and peripherals.  However, there was little or no marketing or R&D carried out, instead Scotland was performing as a “value-added gateway”, with the manufacturing inputs imported, and outputs exported.  Other locations for manufacturing were starting to be exploited.  As a result Scotland, even by 1992 Scotland was starting to lose its competitive edge and the industry was showing the first signs of decline
. 

By the late 1990s, the outlook for the industry in Scotland was gloomy, and the downturn in 2001 accelerated the rate of cost cutting.  Scotland’s electronics manufacturing companies had an over-reliance on products owned and controlled by foreign companies.  The multinationals, mostly US, contracted their international operations, and job losses were substantial.  Almost all of the multinationals still have a presence in Scotland, but the size and nature of their operations is far smaller than five years ago.  Of the multinationals consulted in this study, all reported that their staff numbers employed in manufacturing have reduced by 50-90% since 2000.

The threats from the changes to the global economy remain as significant as ever.  Mass market manufacture has moved to low cost locations and will not return.  The fluidity of manufacturing means that as well as China, locations such as Indonesia, Mexico, Morocco, as well as eastern European countries are all benefiting because of their low labour costs.  At the same time, many countries are also challenging at higher skills levels - Romania, Bulgaria or India, are all locations with research capabilities at lower cost.  Smaller or medium-sized Scottish companies that are looking for investment capital to expand are also at risk of being bought by foreign investors instead of maintaining indigenous growth.

The challenge that has faced Scottish electronics companies for the past ten years is how to ‘reinvent’ themselves in order to survive and thrive.  Companies need to identify opportunities for providing higher skilled, value added solutions, e.g. design, or by accessing niche markets.  This is relevant both for Scottish-owned companies and for those that need to continue to demonstrate added value to their multinational parent company from their Scottish location.  The significance of China in particular as a low cost location for manufacturing continues apace, while China's market is also expanding at a double-digit rate.  Therefore as well as being a threat, China is also a considerable market opportunity, and there are joint venture opportunities to Scottish companies as European hubs for Chinese manufacturers.  Changes to the supply chain are therefore an integral part of succeeding in this increasingly fast-moving, flexible but still highly competitive market environment.  

Now more than ever it is recognised that volume manufacturing is driven by lowest cost business models that no longer apply to Scotland.  Nevertheless, the industry in Scotland can still achieve "sensible" prices for providing high value, intelligence-led technologies and services, as well as in niche opportunities.  In addition, supply chains operate globally and so successful businesses need to build up global networks of customers and suppliers.  For this reason, there may be few reasons to link locally (i.e. within Scotland), rather it is essential that businesses establish global networks and supply chains.  In the future, there will still be a need for European based hubs and facilities to better serve the European market and provide high level support.

3.0 Intervention Rationale and Evolution of Approach

3.1 Initial Rationale

The rationale for supporting the electronics industry in 2000 was based on the effect of the changes in the global economy on Scotland's electronics industry, which was seeing reductions in outputs and employment.  By 2000, a number of high visibility job losses had occurred in an industry that for many years had been the mainstay of Scotland’s manufacturing industries.  Calls from industry and the wider population for support were strident.  Despite the stalling and decline in the industry’s short-term fortunes, it still provided a strong contribution to Scotland’s economy, and the long term future for electronics was still rightly seen as a worldwide market that would continue to grow (albeit cyclically) to meet ever-expanding needs for electronics products and services.

The rationale to provide some form of support to the industry was therefore strong.  It was based on helping to address and where possible minimise the very real decline in the industry in Scotland.  Both Scottish Enterprise and the Scottish Executive were central to working with the industry to identify routes for intervention.  Industry had already had discussions with the Scottish Office (in 1998), and political interest in the industry’s future was significant.

The trade association Electronics Scotland, working with SE and the Executive, convened an industry summit in June 2001, with industry leaders and representatives from the industry and trade unions, and supported by the Minister for Enterprise and Life Long Learning.  The summit recognised that major changes to the structure of the industry were essential in order to meet the changes in global market conditions.  In particular, it recognised that “It is clear that as the move to high-end product development, manufacture and service operations continues, there will be a reduction in employment in what is now a commodity manufacturing sector.  There will be a shift in the balance of skills required, with a reduction in low skill, low value jobs, and an increase in the proportion of high skill, high value jobs.”
  

Three key areas were identified at the summit where market failure indicated that support was needed:

· Skills - to ensure that the industry has the required skill sets to meet its needs for future development.

· Research & Development - to grow Scotland’s R&D capability and improve the commercialisation of electronics research within Scotland.

· Supply chain development - to support the growth and development of the indigenous Scottish supply chain.

Environmental drivers were also recognised at the summit as an emerging area of significance.  There is a need to ensure the electronics sector can meet the obligations of existing and emerging European Directives imposed on manufacturers of electronic and electrical products.

As a result of the summit, the Electronics Action Plan was launched in late 2001, 'owned' by the trade association and established with SE and the Executive.  SE was able to provide modest funding and staff resources to implement some of the key priorities.  This approach was justified primarily on the basis of providing a programme of actions to meet the requirements of the electronics industry as it underwent a major transition. “The [action] plan targets the 35,000 people presently employed in manufacturing electronics and aims to lessen, as much as possible, the potential impact on Scotland of the changes in the industry.”

At the same time, the newly established SE Electronics Network Team had as its remit the aim to provide support to the industry and the challenges it faced.  Based on the recommendations from the industry summit, SE's plan for support was developed as a programme of actions designed to meet the requirements of the electronics industry as it underwent a major transition.  

The industry's Action Plan also recognised the complementary activities that were already underway through SE's micro and opto electronics cluster programmes.  These MOET cluster activities had started in 1999-2000.  The Electronics Action Plan therefore stated that the SE Electronics Network Team would “work closely with the microelectronics cluster team… who are tackling the long term growth opportunities in semiconductors, optoelectronics and communications technologies”
.  The longer term aims of the electronics action plan were to ensure that “the high value development activities already being undertaken in micro, opto and communication technologies could be supported by a supply chain in Scotland which is positioned to do so both in terms of skills, infrastructure, and the ability to change with the dynamic technology environment.”
   Thus convergence between Electronics and MOET was already starting to be recognised as an important consideration within SE and the industry in the longer term.

3.2 Evolution of Approach

SE’s interest in and support for the electronics industry dates back to the 1980s and has continued throughout the 1990s to the present day.  Large levels of financial support have been provided to encourage multinationals to establish factories in Scotland through foreign direct investment.  Many established companies have also received substantial financial support to develop and expand their operations through RSA, training grants or other mainstream business support programmes.

In 2000/01, an SE review of sector teams resulted in downsizing of staff numbers.  SE responsibility for electronics was relocated to Renfrewshire LEC.  There was a period of about one year when there were no industry specialists specifically allocated to electronics, which resulted in loss of continuity of expertise and support to the industry by SE.

The technology crash of 2000/1 caused further gloom in the industry, accelerating prospects of further, deeper and more sustained job losses in the industry.
  Responses to the crisis were therefore established by the industry, in the form of the Electronics Action Plan, and by SE.  SE's Network support to the industry was developed in close collaboration with the industry Action Plan, and was built around the key priority areas established to achieve maximum benefits for the industry over both the short and long term.  

The downturn of the global (and, by implication, Scottish) electronics industry continued throughout the early years of this decade.  The slump was longer and deeper than market analysts had originally predicted, and only now (2005) is the global industry returning to pre-2000 market levels.  

Outside of Scotland, the importance of the electronics industry to innovation, competitiveness and the UK economy was recognised by the DTI.  The DTI Electronics Innovation and Growth Team was established in July 2003, to conduct a strategic review of the industry.  Its terms of reference were to evaluate key factors that will impact on the sector globally and identify associated opportunities and challenges for the UK, to formulate a vision for the future of the industry in the UK, and to agree recommendations to be taken forward.  A number of representatives from the industry in Scotland contributed, as well as Scottish Enterprise
 and the Executive.

In 2003, Electronics Scotland embarked on a review and update of its 2001 strategy.   The proposed structure of the new action plan was presented to the association’s annual conference at Gleneagles in June 2005, and is now at consultation stage with Electronics Scotland members.  Both SE and the Executive are taking an active role in the preparation of this review and action plan.  The emphasis in the new action plan is on capabilities and market development, and on getting SMEs to collaborate and understand their products.  New skills like marketing and sales are increasingly important to company performance.

The SE Network electronics team prepared a submission to the Executive Board for the end of August 2005.  This is a positioning paper updating the board on progress
.  

3.3 Strategic Aims 

The strategic aims for SE intervention in the electronics industry in Scotland remain similar to those established in 2000/1, based around the three key areas identified for action:

· supply chain development

· skills

· research and development.

The interventions focus on actions to address the radical changes in the electronics manufacturing equipment industry and to improve the capabilities of indigenous companies to enable them to respond to the critical changes underway in the global electronics industry.  A number of the projects supported are horizontal initiatives, providing individual business support in targeted areas to improve company performance.

The market failures addressed focus on improving business capabilities for Scottish SMEs and for larger companies working with smaller partners in the supply chain.  This includes assisting SMEs to access new markets or products, particularly overseas, and providing assistance in the development of new or untested market or product areas.  

3.4 Main Findings

· Rationale for industry support focused on addressing key weaknesses of capabilities in the industry, i.e. inappropriate skills, lack of R&D, lack of local embeddedness, and over-reliance on multi-nationals.

· An industry-led crisis support and recovery programme was developed, with strong practical support from SE and the Scottish Executive.

· The emphasis was on horizontal initiatives providing support for manufacturing and supply chain companies to strengthen capabilities to provide high value solutions.

· As well as the global market changes already recognised since the 1990s, a severe global market downturn took place throughout 2001-present, adding to difficulties for the sector.  Market recovery and optimism is now returning.

4.0 Inputs, Support and Resourcing

4.1 Financial Resources 

The annual budget for the network electronics team has been as follows:

Table 4.1  Electronics expenditure (£)

	
	Operating plan
	Actual

	2001-2
	130,000
	

	2002-3
	240,000
	216,678

	2003-4
	500,000
	

	2004-5
	800,000
	847,783

	2005-6
	1,200,000
	


Data provided by SE

It should be noted that these figures include some allocation of funds to Electronics Scotland either to support activities (e.g. support to the hosting of the Electronics Scotland Annual Conference) or because they have been contracted to deliver projects on behalf of SE.

The increase in annual expenditure from 2001 to 2005 is consistent with the pattern of project development:  most of the larger value business support projects have been preceded with a pilot study at lower costs.  The bulk of expenditure is targeted towards three main project areas - supply chain performance improvement, collaborative product development, and product development performance improvement.  The team also draws down funds for supporting Enterprise Fellowships for electronics recipients.  Some of the initiatives draw on funds from other sources.  For example, Careers Scotland is part-funding one of the larger initiatives (HTTS).  

4.2 Team/Organisational Structure

SE responsibility for electronics is located in Renfrewshire LEC as the Network Electronics Team.  This Team is also the main SE contact for Electronics Scotland and responsible for co-ordination of the implementation of any SE actions in the Action Plan.

The role of Scottish Executive staff should also be recognised as an important contributor to driving forward support initiatives to the electronics industry in Scotland.  In particular, the Scottish Executive has been actively involved in driving forward the development and implementation of Electronics Scotland's Action Plan, with Scottish Enterprise.  In 2001 the Executive agreed to lead on a number of key actions linked to the Action Plan, particularly those that relate to National Training Organisations and links to higher education. 

4.3 Staffing

There has been a large amount of staff changes within SE's electronics team since 2001, in particular:

· After the Electronics Scotland summit, two staff were recruited in August 2001 direct from industry to form the network electronics team.  They helped in establishing the action plan with Electronics Scotland in late 2001, and SE's own responses for industry support. 

· A director joined the team in April 2002.  

· He left in September 2004 and was replaced in October 2004 by the current director.  

· Another member of the team left in May 2004 and was also replaced in July 2004. 

There are now three staff members in the electronics team, all located at Renfrewshire LEC.  The team leader (who has been in post for less than a year) has a dual role, as Director of Growing Businesses and Network Electronics.  The two other staff members are full time.  The Chief Executive of SE Renfrewshire is also engaged with the team in a managerial level. 

The Team augments services to local customers and works with other LECs (Fife, Lanarkshire, Tayside and Edinburgh and Lothian) to respond to customer demands.  However, there do not appear to be any annual plans or plan-wide progress reviews available.

In developing projects, the team has been able to leverage funds from other public sector sources, e.g. Careers Scotland (which is part of SE).  They have also developed links with other departments in SE e.g. Business Directorate (e-supply chain programme).

4.4 Main Findings

· Spending appears to increase as projects are developed, in line with the budget plans.

· Leverage from other funding sources takes place, e.g. from other SE programmes, from the Executive, and from other public sector sources.  This is good, as it helps to increase the level of support that the team is able to offer to the industry.

· SE electronics Network staff were first appointed in 2001 as the industry's Action Plan was approved.  As a result, there were some delays in getting the subsequent SE support initiatives for the industry established, as staff capabilities were developed.

· This also meant that these new people had not contributed directly to the development of the plan or SE’s inputs to it, so there was a degree of ‘catch-up’ needed at the early stages.  Project implementation may therefore have been slower than anticipated.

5.0 Intervention Efficacy

5.1 Activities and Interventions

The initiatives taken forward by SE fall within the three main headline action areas (skills, research and development, supply chain development) complementing the Electronics Scotland Action Plan.  Some of the main activities include the following:

Skills

Courses in supply chain management - Supply chain management is a critical business process, and is increasingly important to enable companies to provide flexible, efficient and cost-effective responses to their business needs.  Initial investigations by SE identified that there were no specific courses available to the industry that addressed the entire electronics supply chain.  SE therefore developed and delivers three separate initiatives to address this need at three levels:

· CPD (continuous professional development) pathway - online modules to provide a grounding in supply chain understanding.  This is being delivered by Leading Edge, and has been operating for one year.  

· Modern Apprenticeships - for 25+ age group, already in employment.  This MA will lead to award of HNC or HND qualification.  It has just been launched.

· Masters degree in Supply Chain Management - £130k - this is a joint programme with Glasgow, Strathclyde and Heriot Watt universities.  It has been operating for a year, and so far has had nine graduates.

The longer term intention is to roll these initiatives out widely as national products, targeted to all relevant sectors.

Science and Technology (STEM) Awareness - £600k. This is jointly funded with money from Careers Scotland as well as EU funds, and delivered through the High Technology Talent Strategy Board.  This promotes science, technology and engineering within schools and universities, focusing specifically on electronics and related careers.  Activities such as the Space School (encouraging schoolchildren interest in space research) are complementary to this wider initiative.

Research and development

Funds of up to £850k over 5 years have been approved to establish Enterprise Fellowships in electronics.   To date £227k has been allocated in support.  Four Fellowships have completed, of which three have now established new start-up companies (from Glasgow Caledonian, Strathclyde and the ISLI) and a fourth is on course to be established later this year (from Napier).  These awards and new companies are in electronics applications in areas relating to medical devices, physiotherapy, amputees/prosthetics and audiometers.  For 2005, two new Enterprise Fellowships were awarded and started in April 2005, and there are three further applicants for the October 2005 round of awards.   

Supply chain development

· Supply Chain Performance Improvement - £270k (phase 1), £130k (phase 2 ongoing). The aim is to develop a small number of supply chain companies who have the opportunity to meet the needs of the transforming industry.  This project has been developed to support the growth and development of the indigenous Scottish supply chain in electronics.  It provides benchmarking and self-assessment processes to assist companies in evaluating their performance.

· Collaborative Product Development - £752k - This is delivered in partnership between Electronics Scotland with other contractors.  The principal aim of this project is to stimulate collaborative product development in electronics related technologies, thereby helping to improve their global competitiveness as well as embedding the skills and capabilities within Scottish companies.

· Product Development Performance Improvement - £275k - delivered by contractors.  This project provides benchmarking, workshops, training materials, diagnostics, coaching and mentoring to help companies to develop new products.  The project aims to support ten businesses, targeted towards start-ups and businesses at early stage of development, to achieve an estimated £2.2m in new revenues.

· Diversification support - Support for supply chain companies whose best option is to diversify out of the industry.  Supplier diversification was identified as a priority activity within the Electronics Scotland Action Plan.  Its overall aim was to ensure that suppliers whose skills or infrastructure were not likely to meet the needs of the transformed industry were given support to change direction through business development support to identify new markets and diversify into these.  New markets could include other sectors of electronics or other industry sectors where the pervasion of electronics would create new manufacturing opportunities, for example within optoelectronics or bio-medical sectors.  

SE has also provided some support towards environmental projects, including awareness seminars on legislative changes to the industry have been support, covering WEEE (collection and recycling of waste electrical and electronic equipment) and RoHS (restrictions to the use of certain hazardous substances in electrical and electronic equipment).

The electronics team has also supported CompetitiveScotland.com - £75k - delivered by Strathclyde University.  CompetitiveScotland.com has been run by the Centre for Strategic Manufacturing at the University of Strathclyde since May 2002.  It is an internet-based networking organisation for people working in any aspect of industry in Scotland, although there is a requirement for the university to target the electronics industry sector.  SE ceased its funding support to the network this year.  The network had intended to become self-supporting by 2004/5, but this has not been achieved.  Instead further funds may be accessed through other sources such as EU and/or SEEKIT, enabling the network to continue to offer support to a wide range of industry sectors.

5.2 Outputs and Results

The business support projects have been delivered through a clear, staged approach.  In most, a pilot / feasibility study is undertaken first to refine the approach before offering the project to the wider industry.  

For example, with the collaborative product development project, an initial study identified that appropriate skills needed are in short supply and there is a low level of product ownership by Scottish based companies.  Most of the companies in Scotland that are carrying out product development tend to be very small and therefore face difficulties in getting products to market.  It was also highlighted that whilst companies recognised the need for training in product development, there was a strong preference for in-company coaching and mentoring.  The study also highlighted the willingness of larger companies to engage with smaller ones in collaborative projects.  Five potential demonstration projects were identified that are currently being taken forward.  The work was aimed at OEMs so it is recognised that take-up could be slow because many of the companies were not indigenous so had to get permission from head office.  For smaller OEMs, this approach helped with addressing resource constraints, hence the partnering approach is being found to be very useful.

One activity that has been dropped since 2001 is that of assisting in supplier diversification.  This was an area that aimed to offer diversification support to suppliers whose skills or infrastructure is not likely to meet the needs of the transformed industry.  

However, despite the early interest for this type of support shown by the Electronics Scotland membership, there was little or no take-up of this programme by suitable companies.  The project is no longer operating. There could be a number of reasons for the lack of interest in the diversification support programme offered.  Industry did not consider that the support activities proposed were appropriate.  The timing or market conditions may have altered, making the support proposed no longer appropriate.  More flexible approaches are needed to encourage companies to participate in these types of support programmes, rather than offering a highly prescriptive programme of support.  

5.3 Main Findings

· The SE Network electronics team has developed a small number of projects that provide business support to individual companies in supply chain management.  Pilot / feasibility studies have been carried out first, to identify the level of interest and to allow refinements to the project to improve quality of delivery and relevance to beneficiaries.  

· The projects supported offer opportunities for business networking, through skills training, Fellowships, and supply chain development.  

· SE projects also provide skills training through funding supply chain courses, as well as raising awareness and stimulating interest in science and maths to schools.

· Due to early stage of project delivery, there are no completed projects to date.

6.0 Results and Impacts

6.1 Results / Outcomes

The electronics industry has been increasingly aware of the need to react to the changing nature of the global electronics market in order to retain and strengthen its competitiveness.  The decisions at the Electronics Scotland summit in 2001 endorsed the need to move away from volume jobs to higher value activities embedded more strongly within Scotland.  Since the mid-late 1990s, SE had also recognised that the nature of its support to the industry needs to be appropriate to these changing market conditions.  Thus the types of activities supported by SE are now targeted at specific, smaller-value initiatives (rather than, as previously, large-scale FDI support to multinationals or provision of RSA capital support). 

Electronics businesses that are benefiting from SE programmes are now mainly SMEs, both indigenous Scottish ones as well as foreign-owned ones, or SMEs working with larger multinationals to delivery supply chain improvements.  The main emphasis is to strengthen company competitive position in Scotland.  There are good examples already of companies using SE assistance to change the nature of their client offering, mainly through strengthening their skills capabilities or supply chain approach in order to offer value-added services.  For example, this has enabled companies to view China as a market opportunity and not just as a threat.  By combining Chinese manufacturing with Scottish intellectual expertise there are now Scottish companies that are operating highly effectively in the global marketplace.  SE's help here, for example, provides individual company support with market research and trade missions to give guidance to companies wanting to access the Chinese market or work with Chinese partners.  Here, companies have combined support from the electronics team to improve supply chain capabilities or product development with use of SDI services to exporters. 

Some of the projects have potential to provide support to industry sectors from outside of just the electronics sector:

· CompetitiveScotland.com was funded entirely from the electronics programme budget, even though its target beneficiaries are drawn from wider than just the electronics industry.  It is appropriate that it is likely now to be funded through other sources.  

· Support for the HTTS activities to stimulate science and maths interest in schools is a valuable initiative, particularly targeting young people to consider electronics as a career.  Business skills are also in demand for graduates and managers, and the latest focus for the HTTS is now targeting graduates and universities to meet this need.  Other industries as well as electronics could also benefit.

· A small amount of money has been provided towards environmental initiatives.  It is not clear why these are supported through the industry team.  It may be more appropriate for support to be led through SE's environmental programme.

The role of the trade association Electronics Scotland in developing an industry-led action plan has helped to ensure clear industry buy-in to the wider range of activities supported by SE.  Nevertheless, although Electronics Scotland claims ownership of the industry action plan, much of the planning and delivery is still SE's responsibility.  This is important because SE provides funding support and a strategic framework.  

Electronics Scotland's main role is as trade association, therefore its role as project deliverer or manager fits less easily.  As a result, the role of Electronics Scotland in leading and delivering a number of the action plan initiatives has been varied.  Delivery or management of some of the activities from 2001 have been taken over by SE because of limited resources within Electronics Scotland.  Electronics Scotland is now leading the revision of their action plan.  Preparation of the revised action plan was started in 2003, but the process is still underway, with completion unlikely before the end of 2005.  

Electronics Scotland has been encouraged by SE and the Executive to broaden out the consultation process for the development of the action plan wider than just Electronics Scotland members.  There is no information available about how successful this is being.  Evidence from consultations indicates that the level of awareness in and interest about the action plan process among key Scottish businesses is mixed.  SE recognises that Electronics Scotland cannot claim to represent the entire industry.  Indeed, this is a UK-wide problem:  the DTI's IGT report said "Many companies expressed surprise about the number of trade associations and industry-led initiatives in the UK electronics industry.  The EIGT identified at least 30 organisations in the electronics value chain, and a similar number in materials, equipment and allied market sectors."  Electronics Scotland has been in discussion with a number of other Scottish electronics trade associations to be established as a single 'voice' through the trade grouping the Scottish Technology Forum, but these discussions have not had any success to date.

Finally, the links with the MOET team in SE have not yet resulted in any formal convergence of strategy or delivery between the two programmes.  SE's MOET cluster strategy for 2004-9 now has a strong focus of support towards markets.  This suggests a degree of convergence between the MOET cluster programme and the work of the Network Electronics Team.  However, there appears to be little evidence of sharing of initiatives or future planning between the two teams.  We understand that there are regular internal SE meetings between LECs, the industry team and the cluster team through the All Electronics Theme Group, but the emphasis of the meeting is on MOET activities.  Industry contacts have also expressed surprise that the two programmes are still being delivered separately.  

6.2 Impacts

The overall aim of the programme throughout has been to develop and strengthen indigenous capabilities of Scottish electronics companies.  This has taken place within a very challenging global market economy.  The size of the industry in Scotland is considerably reduced compared with what it was five years ago.  Nevertheless the SE electronics team can point to some early successes in achieving their broad aims to improve indigenous capabilities.  

In particular, programmes that are showing a good level of interest to date are the ones that have been built up progressively, e.g. supply chain development, collaborative product development.  Evidence from industry shows that the approach taken, although slow to get commitment from participants, is gaining credibility.  Gaining management approval can be a slow process, especially if the company is foreign-owned.  Pilot or feasibility studies have been used to get a good understanding of what is needed and how best to engage effectively with target businesses.

The number of people working in the industry has declined severely since 2000/1, and so shortages of appropriately skilled electronics personnel, that had been highlighted in the late 1990s, are now less severe.  Indeed, many staff made redundant from plant closures have found new employment at the smaller companies that are taking advantage of the changes in the characteristics of the market.  Nevertheless, skills improvements remain a major priority for the programme of support provided.  There is still the same (if not increasing) need for 'softer' skills - team working, procurement, business skills, etc.  For supply chain management, the programme of training courses is addressing this gap - from CPD modules through to masters degrees.  Although the degree course is only one year old, evidence from industry indicates that attendees are benefiting considerably from improvements to their capabilities, confidence and overall ability to perform in this highly competitive business area.  

6.3 Monitoring and Evaluation

At the launch of the Electronics Scotland action plan in 2001 it was stated that “at the present time both Electronics Scotland and SE agree that it would be impossible to make accurate predictions on the economic impact of the action plan, given the present global economic changes.”
  Instead, the industry's Action Plan stated that specific measurable targets would be established for each project as the project was developed.  The Plan also suggested overall likely targets for the whole intervention of:

· 500 all age modern apprenticeships to re-skill employees in electronics manufacturing

· 5 electronics companies prepared for globalisation

· 10 suppliers who have diversified

· 2 joint ventures

However, no timescales were proposed for achieving these targets, and they are not referred to in the current review and update of the industry Action Plan.

Targets for the activities of the SE Network electronics team are specified for individual projects, although there is no overall target for SE's support to the industry.  There are also references made to how outputs from individual projects may contribute to Electronics Scotland's industry Action Plan targets.  

Examples of results and impacts forecast or achieved from some of the projects supported by SE are given in Table 6.1.

Table 6.1  Examples of results and impacts 

	Project
	Impacts to date 
	Forecast Impacts 

	STEM Awareness
	Too early to measure. 
	Schools Assisted - 45
Businesses assisted - 60
Skills development of  teaching/careers staff - 312
Skills development of young people (S1-S6) - 160 000

	SCM MSc 
	Improved production efficiency, quality control and supplier relationships resulting in £34K annual savings.
Improved inventory management resulting in over £1 million savings.
Improved supplier agreements with yet to be quantified savings.
	 

	Supply Chain Performance Improvement Phase I
	£4m pa reduction in total supply chain management costs.
Identification of £6m additional revenue in the supply chain.
60% reduction in new product introduction lead time.
Increased credibility when dealing with major OEMs.
Established global supply chain capabilities.

The Programme has contributed £1.04 million to GDP
	 

	Supply Chain Performance Improvement Phase II
	Too early to measure 
	10 company assists 

Estimated £1.57m GVA              

8 New, graduate level, jobs created
7 businesses demonstrating improved productivity, efficiency & performance 

	Collaborative Product Development 
	Too early too measure
	Estimated £12m in new revenues

	Product Development Performance Improvement 
	Expect initial impact measures in late 2005.
	10 business assists, 20 accreditations,

4 SMART awards, 5 new products, 12 new graduate level jobs, £0.96m increase in GVA, estimated £2.2m in new sales.


Information provided by SE Network Electronics Team

None of the major projects has had a full evaluation to date, as they are all at early stages of delivery.  The exception is the supply chain improvement project (phase I), in which it is estimated that the programme to date has contributed £1.04m to Scotland’s GDP, as well as less quantifiable impacts such as the establishment of global supply chain capabilities.  The project is now in its second phase, in which it is targeting ten companies and aiming to generate £1.57m GVA (see Table 6.1).

Good quality industry data and baseline information is an important component in successfully measuring project progress and achievements.  Businesses consulted that are taking part in SE’s electronics support programmes understand the importance of high quality metrics, and the role that benchmarking can play in improving their competitiveness.  To this end, in 2002 SE funded a detailed survey of companies operating in the wider electronics industry (including microelectronics and comms technologies).  The survey aimed to assess the size, characteristics, needs and aspirations of these industry areas, and to create a profile which could be used as a platform for strategies for business assistance.  

The survey confirmed that the focus of SE's support was broadly in line with industry needs.  The key challenges faced by Scotland's electronics related businesses are those    associated with strategic business development (particularly competing in a global context and maintaining an innovative edge).  There is a widespread need for expert one-to-one business and technical advice, tailored to the needs of individual businesses.

The emphasis for the projects is to move towards creation of higher quality jobs, although not necessarily to achieve large numbers of new jobs created.  SE recognises that it is not able to halt the relocation of volume production, but what it is able to do is to provide support for small pilot initiatives to grow, then quantity production takes place in low cost locations.  Evidence indicates that a number of beneficiaries to programme activities have successfully improved their company's overall performance (turnover, profit) but with no change in the number of employees.  It is important to be able to recognise and quantify these benefits.

6.4 Main Findings

· Successful projects to date have been those where industry has been given the opportunity to take a strong lead in initiating and designing the support offered.  

· These business support initiatives allow industry to benefit from bespoke support activities, including increased collaboration between firms.

· Emphasis on 'softer' skills is well-received by industry.  There appears to be good early take-up of skills training available on supply chain development.

· The programme of support initiatives has been built up steadily based on market research and pilot/feasibility studies before embarking on large-scale support.  This has ensured high level of appropriateness, and achieved good levels of engagement from companies.  The team is providing a well-structured approach.  

· It has also meant that projects that were not appropriate (e.g. diversification) could be dropped early.

· Some initiatives supported could be funded through other SE programmes, rather than just the electronics programme (e.g. CompetitiveScotland.com networking, environmental awareness seminars).

· Some of the projects supported are applicable to companies outside of the electronics sector, e.g. supply chain performance improvement.  These projects could be offered to other suitable companies as well, through other parts of SE's business support infrastructure. 

· Monitoring of individual projects has been carried out or is planned.  However, overall impacts of the whole of the Network intervention cannot be measured from the information compiled.

· There are no strategic targets for SE's interventions.  Instead, targets are agreed on a project by project basis.  This fact, combined with limited availability of baseline information (as it was responding to immediate industry needs due to severe market shocks) means that it is difficult to be precise about the contribution of the interventions to the industry as a whole in respect of progress towards targets.  

· There is no information provided about the extent to which the target businesses are being reached.  One of the main points of contact with the industry is through the trade association Electronics Scotland.  However, Electronics Scotland has a membership of about 80, whereas the 2003 industry survey identified more than 600 companies.  Some target companies may be missed. 

· There is a query relating to the level of interaction with SE’s MOET team.  There is considerable overlap between this electronics Action Plan with MOET’s cluster programme, as they are both targeting the wider electronics industry, but it is not apparent how this is being exploited most effectively.  Inevitably there has been overlap in customers but not in product offerings.  

· Both the electronics team and the MOET team are currently engaged in compiling updated baseline data about the industry.  Clearly there is likely to be a lot of overlap, but it is not clear the extent to which the processes are being co-ordinated.

7.0 Conclusions and Learning Points

7.1 Conclusions

A strong case for support for companies in the electronics industry was established in 2001 in order to assist smaller companies operating in the supply chain in the industry to make significant adjustments in the light of rapid changes to the global market.  This is still applicable today, in a rapidly changing and evolving global market.

In 2000/1 there was strong industry leadership for the support and recovery programme, supported by SE's financial and managerial capabilities.  An action plan was developed, focusing on three priority areas.  

The focus of activities supported by SE is on small-scale, horizontal initiatives, targeted at small or medium-sized indigenous companies, to strengthen their Scottish capability to operate in global networks and markets.

Early feedback from beneficiaries about the value of the projects offered is encouraging.  However, it is not possible at this stage to measure the contribution of the interventions to the industry as a whole, because monitoring is only carried out at individual project level.  The industry has suffered considerable job losses since 2000, but the counterfactual is unable to be measured.

The team is exploiting links with other horizontal support measures provided by SE and by other public sector agencies to maximise the amount of support that can be offered to the industry.

The rationale for delivering an electronics action plan separate from MOET at this stage is not clear to us.  Most consultees considered that the two could usefully be combined as a single approach.  Electronics is also a core component in a number of other support areas, particularly software, but also clusters such as life sciences or energy.

7.2 Learning Points

The programme of intervention is targeted towards SMEs, particularly smaller ones with fewer resources to invest in skills or product improvements. There needs to be an effective means of achieving comprehensive access by SE to these target companies.  

SE's support is industry-led, particularly through the links with the trade association Electronics Scotland and the industry Action Plan.  SE should consider the effectiveness of this link, and how other links may be strengthened to achieve a successful and comprehensive interaction with target industry.  Other initiatives such as the Scottish Technology Forum may offer access to a wider range of companies.   

More measurable goals against specific programme-wide activities are needed in order to demonstrate wider progress.  This is recognised by the team, who are currently engaged in planning the future of the programme.

There appears to be limited interaction with the MOET team and programme.  This is of concern, and needs to be addressed in the wider context of overall cluster and industry structure.  It would also help in providing shared staff resources, in order to achieve more with the budget available.  There is no rationale for operating two separate programmes.  There is very little duplication between the two, while areas such as product innovation, training and skills are common to both.  Other SE cluster areas, particularly energy and life sciences, also have areas of commonality with electronics that could be explored in more detail.

SE's support projects to the electronics industry are well-regarded.  Some of the projects are already offered to firms from outside the electronics sector:  there is scope for widening this further, to companies in other high technology sectors. 
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� Data relates to SIC 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 MOET cluster area.


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


� DECISION, April and June 2005.


� All market data from DECISION, 2005


� 20% of world electronics production is in China, predicted to grow to 24% by 2009.  Its market size (€98 billion) is already near to that of Japan (€113 billion), and is predicted to grow at 10.6% per year to 2009.  By 2009 the Chinese market is predicted to reach €162bn, or 13% of global markets.  (DECISION, 2005). 
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� Electronics Industry Action Plan, 2001


� SE(01)  Electronics Action Plan


� SE(01)  Electronics Action Plan


� Electronics Scotland.  Electronics Industry Action Plan, 2001.


� Section � REF _Ref112833536 \r �4.0� provides further details about team structure, organisation and staffing.


� Scotsman - Jobs blow as NEC axes 465 (May 2002):  Electronics giant NEC today announced it was closing its personal computer plant in Livingston with the loss of 465 jobs. Production is to be switched to China, where labour costs are lower. The announcement is a new blow to the West Lothian economy. NEC shed more than 1500 jobs last year with the closure of its semiconductor plant in Livingston. The area has already suffered 3000 job losses with the closure of the Motorola factory in Bathgate.
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