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1.0 Introduction

The Evaluation of Intervention with Clusters and Industries in Scotland is intended to be a learning evaluation for Scottish Enterprise on the policy interventions pursued to date.  Specifically, the research objectives for this study – phase I of a broader evaluation scheme - focus on five principal learning areas:
· Appropriateness of cluster and industry policies and strategies;

· Rationale of programme selection and design in the light of strategic intent;

· 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 15 cluster and industry-specific reports that have been prepared as a supplement to the principal 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 also held with appropriate industry representatives, academic and research establishments, intermediaries, and Scottish Enterprise staff (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 Cluster

2.1 Cluster Description

Though often used interchangeably, a technical distinction should be made between the terms 'biotechnology' and 'life sciences'.  The life sciences cover a wide range of enabling technologies, which at their core use the understanding of biology and biological systems to develop or produce products and processes.  SE's definition of life sciences includes human and animal therapeutics and diagnostics, medical devices, biomanufacturing, contract research organisations, and pharmaceutical companies.  It also encompasses the marine, plant, environmental, veterinary, and industrial uses of life sciences
.
Biotechnology and life sciences have achieved a high policy profile in both the UK and Europe
 during recent years as increasing attention has focused on the role of life sciences as a potential economic driver and wealth generator in the global Knowledge Economy.  Notably within the UK, this has included the establishment in 2003 of the Bioscience Innovation and Growth Team (BIGT), with a mandate to formulate a strategic approach to the future of the sector in the UK.

At its core the Scottish life sciences cluster comprises biotechnology companies, pharmaceutical companies, contract research organisations (CROs), and medical device and diagnostic companies.  The cluster encompasses the main life sciences markets of human health care, veterinary, agriculture, and environmental.  In addition, the cluster can also be said to include firms and organisations whose strengths lie in other areas, such as suppliers, partners and customers.  These other organisations may include any/all of: ‘end-user’ companies forming joint ventures and partnerships with the cluster core, suppliers and support companies producing customised materials and specialist equipment, and specialist legal/financial services.

Though notoriously problematic to measure, results from SE's latest survey
 show that as of September 2004, the Scottish life sciences cluster comprised an estimated 561 companies and institutions (compared with 401 in 2001) employing 28,000 people (compared with 22,000 in 2001).  Available figures suggest that recent growth has been relatively strong: between 1999 and 2004 the number of companies, research organisations and institutions and related employment in Scotland has more than doubled.

There are few large international players in the Scottish life sciences cluster, as it mainly consists of small, emerging firms.  Many of these SMEs are involved in early-stage product development and, characteristically, have a high ‘burn’ rate of cash from funding R&D.  As might be expected for early stage R&D companies, there can be correspondingly high failure rates.  

While Scotland has benefited from a high percentage of science graduates – Scotland produces 13% of the UK’s first life sciences degrees and 16% of the UK’s pharmacy degrees - a lack of critical mass of companies has led many of these graduates to seek employment outside Scotland, leading to the much-publicised “brain drain”.  

The Scottish Life Sciences cluster is mainly focused on the central belt of Scotland, principally in and around Edinburgh, Glasgow, and Dundee, and is underpinned by a strong academic base.  It is recognised for its expertise and capabilities in a number of disease areas, including: cardiovascular disease, diseases of the central nervous system, reproductive biology, virology, and diabetes.  While the Scottish cluster has a string of CROs, specialised manufacturing capability, medical devices and diagnostics companies, it is the case that certain weaknesses of the Scottish cluster remain evident, notably the well documented lack of 'critical mass' of sizeable and sustainable companies.  This is likely to remain the fundamental issue for the next 5-10 years.

2.2 Cluster Trends and Changes

Although the potential end markets for life sciences products are large and are predicted to grow strongly – there is a consensus amongst policy makers that the life science domain represents the next major wave of the knowledge economy beyond ICT - the global life sciences environment is notably tough, highly competitive, and fast-changing.  Factors impacting on the growth of the sector worldwide include:

· Macroeconomic conditions, including the rate of economic growth;
· Investment in basic life sciences research - by both the public and private sectors;
· Attitude of venture capital and market investors to technology based companies in general and life sciences companies in particular;
· Regulatory environments for both research and product approvals; and
· Downward pressure on price.

More specifically, it is possible to identify and summarise a number of key market and industry trends which have impacted on Scottish life sciences during recent years.  Table 2.1 (below) classifies these according to particular time periods:

Table 2.1  Opportunities and Threats for Scottish Life Sciences
	Trends
	Opportunity for Scotland
	Threat for Scotland

	Key Trends 1993-1997
	
	

	Growth in the number of subsidiaries of large pharmaceutical companies setting up in the UK to be close to regulators.
	Ensure Scotland is positioned as an attractive location for the pharmaceutical industry.  


	

	Growing importance of diagnostics.
	Opportunity for Scottish companies specialising in diagnostics technologies to increase their visibility and boost investment in the sector.
	

	Consolidation within the animal health industry.  


	
	Consolidation within the industry may lead to the acquisition of independent Scottish companies, moving the sector further from critical mass within Scotland.  

	Rapid growth of global pharma and biotech industries – exemplified by growth in number of blockbuster drugs and widespread adoption of blockbuster model
	Overall value of global drugs market soared and industry R&D investment increased.  Scotland, with its strong academic science base, has opportunity to attract investment from global companies keen to expand R&D facilities
	

	Key Trends 1998-2000
	
	

	Mapping of the human genome and subsequent increased awareness of biotechnology to improve healthcare (and to raise cash)
	Scottish biotechnology organisations are well placed to leverage the results of the human genome project in R&D.  Scottish biotech opportunity to capitalise on positive investor sentiment.
	

	The Biotech Boom.  Market capitalisation of US biotech industry increases 156% YoY for year ending June 2000.  The growth of Amgen, Genentech and the former Biogen validate biotech model
	The Biotech Boom was an opportunity for the Scottish biotech sector to make good use of the favourable global funding environment.
	Over-expectation.  Biotech Boom leads to possibly inappropriate comparisons and expectations of Scottish biotech with established US sector

	M&A era.
	M&A within the Scottish Life Sciences cluster provides added value, increased profitability, and created critical mass.
	Global M&A within the Life Sciences cluster posed a threat to smaller, independent Scottish companies and threatened to remove technology / expertise / value from the local cluster.

	Recognition of BSE in Europe.
	Opportunity for the Scottish diagnostics sector to meet the challenge of developing BSE-related diagnostics.
	The negative impact of the BSE scare contributed to the stagnation of the Scottish livestock market and threatened the very existence of the sector.

	Key Trends 2001-present
	
	

	Greater hybridisation of existing technology.
	Opportunity for Scotland’s renowned technology-based Life Sciences organisations to position themselves at the forefront of post-genomic technology development.  In addition, this trend represents an opportunity for non-Life Sciences technology players to leverage transferability of technology into this sector.  
	

	Global economic slowdown / war on terrorism
	Opportunity for specialised diagnostic/ biosensor companies to benefit from increased funding in bioterrorism defence.
	

	Continued outsourcing of R&D by large pharma.
	Opportunity for Scottish pharma, biotech, drug delivery companies and CROs to enter into deals with global partners.
	

	Convergence of pharma and biotech companies.
	
	Acquisition threat to smaller independent Scottish biotechnology companies.

	Continuing consolidation in the animal health industry.
	
	Acquisition threat to smaller independent animal health companies.  Potential to remove value and mass from an already fragile sector.


Source: ECOTEC/ Wood Mackenzie
Looking forward, future trends within the global Life Sciences cluster are diverse and far-reaching.  Potentially most represent an opportunity for the Scottish cluster as technology-based developments, drug delivery research, and the increasing importance of diagnostics all play to noted strengths of Scotland's life sciences cluster.

However, it should be stated that life sciences is characterised by high risk – as well as high reward.  In biomedical drug discovery and development it can take 15 years to progress a new product from the discovery stage through pre-clinical testing, clinical trials and regulatory approvals (source: BIO), with the process requiring investment funding in excess of $500m
.  Only a small percentage of biomedical products make it to the market place, though the rewards for doing so can be very substantial – top selling drugs currently on the market have annual sales measured in $billions.

Developments in personalised medicine are expected to play an increasing role in future drug discovery and development.  Diagnostic and biomarker technology is critical to the success in this model and Scottish companies could be integral to this area.  Scottish diagnostics and biomarker expertise may also be well placed to exploit the opportunities emerging from the global drive towards increased drug safety and regulatory scrutiny.  In addition, there may be opportunities for Scottish CROs to leverage their global capacity to implement clinical trials with stratified populations.  

Another significant area is that of the ageing population, which looks set to place a greater emphasis on senior medicine and treating degenerative conditions.  Scotland is recognised for its R&D activities and clinical trail expertise in the area of oncology and to a lesser extent diseases of the central nervous system (CNS), both of which are most common in the elderly population.  The Scottish life sciences cluster has the opportunity to leverage its established expertise and capacity in the CNS area and could use this expertise to enter into key collaborations with global companies focused on degenerative medicine.  

A trend towards minimally invasive drug delivery devices (e.g. needle-free injections) and minimally invasive surgery (e.g. stents) is also emerging.  In addition to this, 'theranostics', where a therapeutic is selected based on the result of a diagnostic biomarket test, is predicted to show significant global growth over the coming years.  With over 100 medical device and diagnostic companies located in Scotland, there is a clear opportunity for local companies to identify research and development opportunities with global appeal and which are faster to market and lower risk.

However, it should be clear that life science companies currently continue to face a very tough funding environment.  Technology stocks and investments have not generally performed well during the past 3-4 years.  Moreover, international competition has increased significantly, with many countries and regions now claiming strength in life sciences and a commitment to further develop the role of life sciences in their economy.  This may ultimately lead to a further increase in the competition that exists between European governments to create national biotechnology clusters and the funding available for such initiatives.  Such developments serve to reinforce the importance of cross-border networking and European (and US) collaborations for the Scottish cluster and the need for continuing support directed at enhancing the sustainability and stability of the growing Scottish cluster.

3.0 Intervention Rationale and Evolution of Approach

3.1 Initial Rationale

A number of factors have been highlighted and advanced in respect of grounds for cluster intervention in life sciences in Scotland, including the market potential and economic contribution of the sector, fit with strategic policy, and the opportunity to build on distinct areas of Scottish scientific excellence:

· Life sciences have been characterised by a dynamic growth profile.  SE noted (1999)
, for example, that global sales of biotechnology were projected to grow in the decade from 1990 from $9bn to $117bn.  High annual growth rates are projected to continue, assisted by increasing spend in major life science markets (such as healthcare).  

· Development of Scotland's life sciences can be closely aligned with the wider strategic objective of developing Scotland's Knowledge Economy.  Typically, the life sciences are an area of the economy characterised by high levels of value add, high earnings, and high levels of R&D intensity.

· The promotion of Scottish life sciences has been consistent with European (EC) and UK (DTI) policy objectives directed at promoting both knowledge-based and science-based clusters as drivers of economic development.  Notably, life sciences have also been identified as a key focus in the Scottish Executive's Science Strategy for Scotland (2001).

· Life sciences offer a particular opportunity to build on and exploit the excellence of Scotland’s academic science and clinical base.  Scottish universities and research institutes account for a disproportionate share – an estimated 13% - of total UK funding for life sciences (source: SE, 2003).

· Further development of Scotland's life sciences cluster also offer the prospect of the stand alone benefit of improved national health – through improved clinical performance and early access to new medicine.  

Importantly, it has been possible to identify distinct areas of market opportunity based around Scotland's indigenous base of assets.  A rationale for promoting cluster intervention has centred on the development of life sciences as a base for nurturing and exploiting the acknowledged wealth of Scottish scientific research and scientific talent.  

As noted above, there has also been a strong strategic context for the promotion of life sciences in Scotland, and evidence of market demand.  Though strategic fit clearly offers an important context, it is insufficient on its own to justify public sector intervention.  Rather, market failure is central to setting the strategic rationale for public intervention in any economic development market.  A number of market shortfalls or barriers to growth in Scotland had been successfully identified by SE, and these were articulated in the original paper submitted to the SE Board seeking approval for the Cluster Action Plan (April 1999).  Specifically, market failure was highlighted around the following principal areas:

· Barriers to technology spin out from universities and research institutes;

· Lack of critical mass of developing companies;

· Industry profile characterised by small, research-intensive, isolated base of companies;

· Perceptions of geographical 'remoteness', particularly on the part of investors;

· Incomplete innovation cycle, due mainly to the absence of a large, multinational pharmaceutical company.

Prior to the introduction of the cluster intervention programme, Scottish life sciences were described as 'immature'
, with the small scale of many participants necessitating concerted public sector development effort.  

3.2 Evolution of Approach

It is clear that there was early recognition of the potential of life sciences in Scotland, with 'biotechnology' emerging as a sector priority for the SDA during the 1980s.

Biotechnology was also identified as one of 13 'key industries' identified by Monitor in 1993 as central to Scotland's global competitive advantage.  Subsequently, biotechnology (together with Food & Drink, Oil & Gas, and Semi-Conductors) comprised one of the pilot clusters launched by SE in 1997.

What followed represented an extensive industry consultation and research and mapping phase undertaken over an 18 month period, and culminating in the development of a cluster strategy.  Biotechnology: A Framework for Action, a cluster strategy for Scotland, was formally approved by the Scottish Enterprise Board in May 1999.  The Board supported investment of up to £38 million for the period 1999-2004 to deliver the strategic intent of the Strategy.

3.3 Strategic Aims 

The Framework for Action represented a five year strategy to grow the biotechnology cluster in Scotland.  The strategy set ambitious headline targets, providing a series of strategic goals and lists activities intended to enable the cluster – defined in the document as comprising businesses, research bodies and other organisations - to meet these targets by 2004.  

The strategy outlines in some detail the then current state of the biotech sector in Scotland, focusing on market prospects and opportunities for growth.  Particular domestic strengths were highlighted – including the excellence of Scotland's academic research base; significant industry presence in specific market areas
; and representation of CROs (contract research organisations) – as well as the aforementioned barriers to cluster development.

In light of this market assessment and in line with an overall commitment to grow and develop the cluster, Framework for Action identified 4 strategic goals: 

· To commercialise the wealth of research in Scottish Institutions

· To build a critical mass of companies of sufficient size and robustness

· To promote the image of Scotland as a ‘hot-bed’ of biotech activity

· To develop critical linkages within the cluster diamond

The strategy went on to suggest that the strategic goals could be realised through action in three principal activity areas, used to drive forward cluster growth and development:

· Increasing the number of participating organisations – through new firm formation, FDI activities, and better engagement of established companies;
· Improving the performance of existing companies – enhancing competitiveness in global markets;

· Increasing the number and nature of linkages within the cluster – building a coherent body and identity of biotech companies and organisations.

Significantly, the interpretation of the Scottish cluster was widened subsequent to the strategy launch through the incorporation of the medical devices sector.  Reflecting this change, cluster strategy targets were also modified, with a commitment to double the overall size of the industry over 4 years (from March 1999):
· Double number of Core companies – from 50 to 100

· Double number of Support & Supply Organisations (including Medical Devices) – from 180 to 360

· Double employment in the cluster – from 12,000 to 24,000

Framework for Action, the cluster strategy covering the period 1999-2004 has recently been superseded by a new strategy for Scottish life sciences.  The new strategy, Achieving Critical Mass for Sustainable Growth, sets out the vision for the cluster for the next 15 years.  Development of the Strategy has been overseen by the Scottish Life Sciences Industry Advisory Group, established in 2004 to provide advice on life sciences issues to SE and the Scottish Executive.  It is intended that the new Strategy will be reviewed annually
.

3.4 Main Findings

· The overall rationale for supporting Scottish life sciences was compelling at the beginning of the process and this continues to remain the case.  A number of principal criteria – including sector growth prospects, knowledge intensity, strategic policy fit, and specific opportunities – have together provided strong grounds for intervention, though opportunity to capitalise on Scottish scientific talent and research excellence was a central component.

· A number of distinct areas of market failure or barriers to growth in Scotland have been successfully identified by SE.  Market failure has tended to reflect the relative immaturity of the cluster in Scotland.

· It is clear that considerable effort was expended in consulting with industry and other stakeholders during development of cluster strategy.  Strategy aims have successfully exhibited a close match with the findings of Scottish cluster research and cluster mapping.

4.0 Inputs, Support and Resourcing

4.1 Financial Resources 

The SE Board approved financial investment of up to £38m to help to grow and develop the cluster over a period of five years
.  Throughout much of the evaluation period funding has been allocated through annual editions of the Framework for Action, the last of which was approved covering the financial year 2003/04.  Annual financial allocations that have been identified are summarised below.  .

Table 4.1  SE Funding: Life Sciences Cluster 
	 
	 
	Planned Budget
	Actual Expenditure

	2001/2
	Total
	13,000,000
	-

	2002/3
	National Team
	1,373,760
	1,352,708

	
	SDI (Inward)
	45,000
	44,979

	
	SDI (Trade)
	650,000
	718,317

	
	LEC
	10,222,490
	7,869,991

	
	Total
	12,291,250
	9,985,995

	2003/4
	National Team
	1,282,000
	1,162,427

	
	SDI (Inward) 
	35,000
	24,322

	
	SDI (Trade) 
	615,000
	741,591

	
	LEC 
	8,064,000
	6,823,009

	
	Total
	9,996,000
	8,751,348

	2004/5
	National Team 
	970,000
	934,735

	
	SDI (Inward) 
	
	

	
	SDI (Trade) 
	525,000
	540,744

	
	LEC 
	3,627,179
	2,984,818

	
	Total
	5,122,179
	4,460,297


Source: Financial Monitoring data, SE

By way of interpretation, the following points can be made with regard to cluster funding:

· From a financial viewpoint life sciences have consistently ranked among the better resourced cluster and industry groupings within SE.  For 2004/05, the budget allocation of £5.1m represented a significant share (23%) of the overall budget allocation for SE Clusters Teams;

· The majority of budget allocation and spend for life sciences cluster projects has been utilised through the LECs (>70%, 2004/05 allocation);

· Whilst SDI budget allocation has comprised a small - but significant - share of overall cluster allocation (>10%, 2004/05), this has been overwhelmingly focused on SDI Trade over SDI Inward;

· The total budget allocation for the cluster has declined over time. [NB: this is mainly a reflection of budget allocations for 2001/02, 2002/3 and 2003/04 being inclusive of figures for Network Priority Projects (cluster linked infrastructure), while the budget allocation for 2004/5 was exclusive].

Notwithstanding the extent of these funding allocations, it should be noted that there was clear acknowledgement on the part of many industry stakeholders of the considerable difficulties and costs associated with development and maturation of the cluster.  It was also suggested that the Scottish life sciences cluster had been at something of an unfair disadvantage given levels of government funding and support available in a number of other countries – the case of Singapore was consistently mentioned in this regard, but reference was also made to recent experience in Germany and various US states.

4.2 Team/ Operational Structure

An integrated national delivery structure has been adopted for the Cluster Team.  The basic rationale behind this would appear sound, having allowed for a combination of project definition and delivery locally (LEC level), as appropriate; or otherwise by the SEN central team for nationally important projects.  

In practice the majority of the life sciences cluster programme initiatives have been delivered via the LEC network, under direction from the national team.  Three LECs in particular have been central to the delivery of the national cluster strategy, reflecting the dominant geographical focus of the cluster in Scotland.  These are:
· SE Edinburgh and Lothian

· SE Glasgow

· SE Tayside

Despite the ‘seamless’ approach to working with industry implied by this model, the practical realities of delivery within this organisational model have predictably been rather more complex, requiring many new relationships to be fostered between the central Cluster Team and more established operating units and LECs.  However, the view from stakeholders was that over time, and with comparatively few exceptions, largely healthy working relationships had been successfully cemented between the Cluster Team, the key LECs, and other relevant arms of SE.  The strength of the working relationship established between the Cluster Team and SDI was mentioned by a number of consultees.

4.3 Staffing

Reflecting the organisational structure outlined above, the Cluster Team has comprised a core team of staff based in Atlantic Quay together with a number of other individuals (engaged on either a full-time or part-time basis) spread across different parts of the Network.  

In 2001, the Cluster Team accounted for 25 FTE positions within the SE Network, broken down as illustrated in the table below.  Subsequently, staffing levels within the national team have experienced some reduction across the period 1999-2005
, though, presently, the team consists of 6 FTE.

	
	FT
	PT (fte)

	National Team
	6
	0

	SDI
	6
	2.5

	LECs
	6
	4.5

	TOTAL
	18
	7


Source: EKOS (2002)

Within the Cluster Team there has been an observable pattern of allocating specific roles and responsibilities to individual members of staff based on strategic priorities areas and their matching skills and knowledge base.  Thus, in the early programme period members of staff were specifically assigned responsibility for infrastructure projects and other operational matters, with other staff tasked with implementation of the general cluster action plan in coordination with other network partners and LECs.  

The view from industry suggests that the Cluster Team has maintained consistently high levels of credibility with those in enterprise.  It is notable also that the activities of the Cluster Team have benefited from strong management and leadership, with this apparently having been especially the case during the early years of the cluster programme.  A number of stakeholders did allude to some sense of dislocation and loss of momentum following the departure of a previous Cluster Director, with this post effectively left vacant for an extended period.  

Given the often highly technical nature of many life science projects, it is also encouraging that the general level of specialist expertise and industry knowledge that has been made available within the Cluster Team was widely commented upon and acknowledged by many in industry.  Perhaps predictably, the availability of in-depth industry knowledge and associated expertise has been identified as being more 'patchy' across the wider LEC network.  Given the distinctive geography of the life sciences cluster in Scotland, to a large extent this is probably unsurprising.  More importantly, staff expertise in the key life science LEC areas was viewed favourably.  

4.4 Main Findings

· Given the nature of industry challenges associated with development of the cluster in Scotland, the scale and continuity of financial resourcing allocated to the life sciences cluster programme have been entirely appropriate.

· The organisational delivery model adopted by the cluster has generally worked well in practice.  A strong central team has provided management and strategic steer to the cluster, whilst the majority of project implementation has been delivered effectively through the LEC network.

· Stakeholder consultations would tend to confirm the favourable view of skills sets and specialist industry knowledge which have been made available through the Cluster Team.

· Notwithstanding particular issues which have emerged around continuity of senior personnel, effective leadership of the Cluster Team has been an important factor underlying cluster development and progress to date.

5.0 Intervention Efficacy

5.1 Activities and Interventions

In the first full year of operation the Cluster Team's activities were focussed on developing and operationalising the strategy; marketing and communications; developing networks and engaging with customers; undertaking project development work; and adapting to the changing environment.

Through scrutiny of the various annual Framework for Action cluster plans, together with other documentary evidence, it is possible to identify the range of cluster activities and interventions.  The three key activity areas highlighted in the cluster strategy provide a framework for summarising intervention activities.  The table below highlights a selection of principal projects which have been undertaken by the Cluster Team over the past five years:

Table 5.1  Life Sciences: Selected Projects by Key Activity Area

	Building Critical Mass

	SHIL (Scottish Health Innovations Ltd) 

RSE Enterprise Fellowships

Proof of Concept
	Life Sciences ITI

Collaboration with Scottish Co-Investment Fund

Sponsorship of BioEquity for Scotland

	Improving Performance

	BBAS (Bioscience Business Advisory Service)

PreBio

Future Skills Initiative
	Scottish People Management

Biocampus

Biotech Talent Scotland

	Strengthening Local & International Networks

	MDIS (Medical Devices in Scotland)

Life Sciences Industry Advisory Group 

European BioRegions Network
Bioinformatics Forum
	Stem Cell & Regenerative Medicine Network

GlobalScots activities

Korea – Scotland Bio Alliance



Although the above list is not exhaustive, it is sufficiently evident that the majority of cluster intervention activities have been closely rooted in cluster research work undertaken by the Team.  In this respect cluster research and mapping work has served as a useful diagnostic framework for identifying critical issues and consequently helping frame project development proposals.  In short, the cluster programme has rested on a notably strong research base, one which has included cluster mapping and scoping, as well as on-going appreciation of global trends and drivers, and international best practice.

It is also evident that the development of cluster strategy and many project activities which have followed have been well grounded in industry consultation.  Within this context, the point was made earlier about the levels of engagement and consultation that went hand-in-hand with the development of the cluster strategy.  However, encouragingly, industry consultation did not cease with the approval of strategy.  

5.2 Outputs and Results

With many of the outputs from the cluster action plans unable to be formally recorded through the KMIS system there remain very real difficulties in articulating the actual aggregate output results of the cluster interventions and activities.  From available performance information data it is also not possible to correctly assign outputs to individual projects and hence budgets - a requirement if projects are to be benchmarked on a cost per output basis.  Plainly, KMIS is not well targeted to monitoring the outputs of cluster work.

Notwithstanding these shortcomings in output monitoring systems, it is nevertheless possible to identify some major qualitative advances at the level of programme outputs and results that have accumulated over the period of cluster intervention:

· A core output from intervention to date has been much increased industry engagement and levels of self awareness of the Scottish life sciences cluster.  Maturation of the cluster has been reflected in growing levels of industry leadership.  Whilst SE was very much the principal mover during the early years of the cluster development programme, significantly, the newly prepared strategy (2005) is now much more industry led, and follows the establishment of the Scottish Life Sciences Industry Advisory Group in 2004.  

· It is clear that much valuable work has been progressed in the area of physical infrastructure.  This is perceived by many as particularly appropriate given recognition that 'standard rules do not apply' for the life sciences sector on account of the often highly specialised (and expensive) property requirements of many life sciences companies (i.e. private sector market failure).  Examples of new or expanded facilities have included those at Dundee Medipark, the Centre for Diagnostic Systems at Glasgow University and the Biocampus in Edinburgh, with developments in Little France, Edinburgh possessing a particularly high profile with a number of stakeholders. 

· Considerable resources have been focused on provision of support for new start-ups and business growth amongst life science SMEs, with a central initiative being the establishment of BBAS in 2000.  A recent review
 of BBAS has reported that the services exceeded its ERDF outputs targets with regard to both advice to new businesses (138% of target) and existing businesses (211% of target).  (N.B. BBAS is to be relaunched as the Life Sciences Business Advisory Service at the end of 2005).

· Given the well documented difficulties encountered by many life sciences in acquiring development finance, initiatives directed at helping companies access finance has been a recurring theme across the cluster intervention period.  However, results to date would appear to have been mixed in this area of intervention.  Early successes – notably with the Scottish Co-investment Fund – have been contrasted with the notably tougher climate for life sciences investment which has been characteristic of the last few years.  Venture capital has adjusted towards later stage companies, with major investors (including Scottish Equity Partners) having, in the words of one observer, increasingly 'looked south'.

· A series of support initiatives in the arena of skills and workforce development have included the foundation of the Biotechnology College Consortium to provide technical training and the Future Skills Initiative.  Consultations with industry stakeholders suggest that PreBio, an intensive work experience scheme for new life science graduates, has been especially well regarded.

· Programme initiatives directed at raising the international profile of Scottish life sciences.  It is clear that many of the accumulated outputs have been the result of SDI led activities.  In view of the importance of the sector, it is notable that the industry has benefited from the establishment of a specialist life sciences team within SDI.  

· Given the central role of IP within life sciences, and building on the platform provided by domestic research excellence, much effort has justifiably been directed at attempts to commercialise the fruits of Scottish scientific research.  In addition to outputs accruing under Proof of Concept and the Life Sciences ITI (see below), a notable output of this process has been the establishment of Scottish Health Innovations Ltd (SHIL) as a technology transfer arm of NHS Scotland.  SHIL has had considerable success in raising awareness about IP, demonstrated by the fact that by the end of 2004 it had reviewed over 250 project proposals, of which 24 had been selected for commercialisation
. 

The cluster has also successfully contributed outputs towards a number of horizontal SE policy areas, but most obviously those connected to innovation and commercialisation initiatives:
· Proof of Concept – a total of 41 projects within the life sciences sector during the first four rounds of funding, accounting for some £7.3m worth of awards (38% of the total value of all awards funded)

· ITI (Life Sciences) – established in 2003 with a remit to bridge the gap between publicly funded early stage ('fundamental') research and private commercial development.  To date, four projects have been committed with a combined value of £45m.

5.3 Main Findings

· Intervention activities have sufficiently reflected areas of market shortfall and critical issues identified during cluster research and mapping phases.  Interventions have been well grounded in consultation with industry.

· Identified shortcomings in KMIS and other monitoring data preclude a meaningful quantitative assessment of cluster output performance to date.

· There has been a consistently close match over time between the scope of activities undertaken by the Cluster Team and the three strategic areas articulated in the cluster strategy: building critical mass (notably commercialisation activities), improving performance (including business support, finance, infrastructure, skills, and international activities), and strengthening local and international networks (sector promotion and leadership).

· In a number of cases changing external market conditions have impacted on the efficacy of cluster interventions.  This is perhaps best demonstrated in the area of access to finance.

· Whilst not as yet mature, development of the cluster has been accompanied by increasing levels of industry leadership, as demonstrated by the new 2020 Vision strategy process and establishment of the Industry Advisory Group.

6.0 Results and Impacts

6.1 Outcomes

By making reference to the data contained in Table 6.1 it is possible to make a quantitative assessment of cluster outcomes against the targets set in the Framework for Action life sciences strategy.

Table 6.1  No. of Organisations and Jobs in Scottish Life Sciences Cluster

	
	Core
	Support & Supply
	Medical Devices
	Academic & Research
	Orgs Total
	Jobs Total

	Year
	Orgs
	Jobs
	Orgs
	Jobs
	Orgs
	Jobs
	Orgs
	Jobs
	
	

	1999
	49
	3211
	93
	2976
	90
	4000
	25
	2542
	257
	12729

	2000
	68
	3344
	135
	4780
	90
	4000
	37
	2735
	330
	14859

	2001
	81
	3743
	178
	5129
	94
	5774
	48
	7654*
	401
	22270

	2002
	88
	4156
	223
	5829
	99
	6660
	52
	8222
	462
	24867

	2003
	100
	4664
	254
	6702
	107
	6779
	52
	8179
	513
	26324

	Sep 2003
	100
	4690
	254
	6768
	109
	6913
	52
	8188
	515
	26559


Source: Framework for Action, 2003-04
Note (1): *Increases at this point reflect more accurate data gathering and a wider interpretation of the term life sciences in the academic/ research sector, rather than job creation

Note (2): Data collated by independent consultant and interpreted by SE Biotechnology

In summary, the table reveals that the headline targets set out in the strategy were achieved over the period 1999-2003

· Double the number of core life science companies – from 50 to 100

· Double the number of support and supply organisations – from 180 to 360 (NB: data also includes Medical Devices companies)

· Double employment in the cluster – from 12,000 to 24,000

The figures reflect overall growth in the cluster over this period resulting from a combination of factors: new business start ups, expansion of existing businesses, and a broadening out of the sector definition to include medical devices within support and supply companies.

In seeking to make any form of value assessment based on the above data it is important to remember that these changes in the baseline position of the cluster are also likely to closely reflect changes in the global market environment and other, external factors beyond the control of the Cluster Team in Scotland.  Thus, growth in the cluster recorded over the period 1998-2001 in particular took place against a largely favourable global industry economic backdrop which was characteristic of this time.  Conversely, the subsequent post 2001 period has been much less favourable in economic terms, corresponding with the end of the Biotech boom and a sharp dip in confidence by technology market investors.  Encouragingly, the cluster figures for 2001-04 do suggest continued growth in many areas of the Scottish cluster during this period.

Other hard, quantitative evidence corresponding to definitive outcome measures at the level of the cluster programme remains unavailable at the present time.  This is also something of an issue at the level of many individual projects or initiatives.  For example, a recent consultant evaluation of the Biotechnology Business Advisory Service (BBAS)
 found that in the main client companies/ projects were still in the very early stages of their development and could only attribute the level of assistance received through BBAS to softer qualitative benefits, rather than more tangible benefits such as increased employment and sales.

6.2 Impacts

Quantitative assessments of overall cluster impact are similarly hampered by a relative paucity of relevant official performance measures and appropriate industry statistics.  Based on interview and documentary evidence it is however possible to provide a qualitative interpretation and assessment of a number of important cluster impacts:

· It is evident that the cluster approach adopted by SE has been successful in instilling a much stronger cohesion and a sense of identity to what was previously a fairly disparate collection of organisations, companies and individuals: in short, the Scottish life sciences cluster has matured appreciably - though it is the case that it remains comparatively immature in global terms.  Cohesion and identity should rightly be regarded as important measures of success.

· Connected to the above, and reflecting recent maturation, it is also clear that the cluster is now increasingly industry-led.  This has perhaps best been illustrated by the establishment of the Life Sciences Industry Advisory Group in 2004, representing a wide cross-section of industry and partner interests.  The Industry Advisory Group has been a driving force behind the development of the new strategy, with the expectation is that it will be similarly central to strategy implementation.

· The fruits of successive networking and collaboration initiatives are widely recognised.  A number of stakeholders alluded to the positive impact cluster related work had had in respect of nurturing and improving relationships with the university sector in particular - but also other potential partner organisations, including NHS Scotland.  The recently launched Life Sciences Alliance comprises representatives from Industry, Academia, NHS Scotland, Financial Institutions, the Scottish Executive and Scottish Enterprise.

· As demonstrated by the 1999–2004 growth figures corresponding to the life sciences company and organisations base, it is evident that appreciable numbers of new enterprises have been established within the cluster.  However, it is the case that the cluster continues to lack scale in terms of large indigenous company representation.  Whilst certain niche areas and contract research activities are well represented, there remains a notable deficiency of key flagship drug discovery and development companies.  This situation has been compounded somewhat during the last 2/3 years in the face of tough market conditions with the loss of a several high profile companies (notably PPL).  At the current time, Scotland possesses only two of the UK's 48 publicly-quoted biotechnology companies
.

· Notwithstanding positive reactions in response to a much improved collaborative climate now existing between the university sector and industry and the implementation of a series of innovative commercialisation initiatives, it is the case that barriers continue to remain around the effective translation of IP into sustainable business models.  The Life Sciences ITI promises much in the field of matching local R&D to the commercial needs of a global industry, though it is apparent from consultations with industry that concerns are starting to build over future ambition and the scale of progress to date.

· Recognition that substantial progress has been made in respect of improving access to development finance for life science companies.  Specifically, the contribution of the Co-investment Fund to the Scottish life sciences sector has been singled out by many stakeholders.  However, within the context of a much tougher investment market and widespread agreement that 'funding drivers are quite different now' - the established VC community no longer active in Scotland - recognition that finance issues must remain at the very top of the cluster agenda.

· General commendation on the part of consultees of many aspects of the skills work and workforce development initiatives which have taken place as part of the cluster development programme (examples identified earlier).  A number of industry stakeholders expressed concerns connected to on-going 'enterprise' and 'management' deficiencies with respect to the cluster – 'experience' rather than 'expertise' gaps – with financiers looking for entrepreneurs with a proven track of managerial success in the sector able to 'bundle' IP and other latent assets into a company structure. 

6.3 Monitoring and Evaluation

KMIS has been the principal management reporting system.  Cluster projects are disclosed as individual projects with expected targets and outputs which are annual.  Beyond the practical problems already identified with this output reporting system (see section 5.2) it should also be apparent that there is an inherent tension embodied in this arrangement given that KMIS is designed to measure progress on an annual basis whilst, in reality, cluster activity can only sensibly be measured over an appreciably longer period (5 years+).

The relative lack of official data pertinent to the life sciences cluster in Scotland has already been highlighted, suggesting a strong requirement for additional data assembly – and probably necessitating employment of 'bottom up' data gathering techniques.  The Cluster Team has recently commissioned consultants to update and develop economic measures and indicators for the cluster.

Although, usefully, successive yearly updates to the Framework for Action did in many respects serve as an 'annual report' measuring progress against established cluster targets, the new 2020 vision strategy document correctly stresses the importance of understanding impact on the cluster, and has proposed a number of key indicators tied to strategy objectives and which are intended to track progress over time.  The strategy also sets out a series of milestones intended to structure cluster activities during the first two years.

6.4 Main Findings

· Headline cluster targets established in the 1999 Framework for Action strategy have been successfully met over the period 1999-2004.

· It is evident that broader changes in the investment market for life sciences has meant that trading conditions within the cluster over the last 3/4 years have been considerably more difficult.

· The cluster approach has successfully instilled a marked sense of cohesion and identity to the fledgling life sciences cluster.  Increasing industry involvement and leadership are indicative of progressive maturation of an emergent Scottish cluster.

· Notwithstanding patterns of growth in the numbers of new enterprises, and established presence in Support & Supply and certain niche activities, it is the case that Scotland continues to lack a critical mass of core life science flagship companies.

· Work undertaken by the cluster team to date has done much to address issues of research commercialisation, management talent, and development funding, though it is evident that these three issues remain at the forefront of future cluster development requirements given their long term nature.

· The unsuitability of current monitoring systems: there is an inherent mismatch between the annualised KMIS output system and the necessary time conditioning required to capture many cluster impacts.  

7.0 Conclusions and Learning Points

7.1 Conclusions

· The rationale for SE intervention in life sciences was compelling at the onset of the cluster programme and this continues to be the case: life sciences remain strategically important to Scotland's economic future.

· Given the scale and nature of industry challenges required in successfully growing the life sciences in Scotland, it is to be expected that the cluster has demanded comparatively high levels of financial resourcing on the part of SE.

· The basic organisational model adopted by the cluster – local delivery, central coordination - has generally performed well in practice.  Industry consultations reveal that the Cluster Team has demonstrated good levels of sector knowledge and specialist expertise, with the Team having benefited from consistently high levels of industry credibility.

· Targets set in the Framework for Action strategy have been met and there has been significant growth in the cluster across the programme period.  The cluster has matured appreciably and, significantly, is now increasingly industry-led – as evidenced by the role of the Life Sciences Industry Advisory Group in overseeing development of the new 2020 Vision strategy.

· A view that the original Framework for Action cluster strategy was perhaps too focused on numbers – with a heavy emphasis on growing the volume of start ups and spin outs ('growing a 1000 flowers') – rather than concentrating on building a smaller base of quality sustainable companies with high commercial potential.  

· A notable deficiency of Scottish life sciences continues to be the lack of a critical mass of indigenous flagship companies at the cluster core.  It is also the case that the sizeable economic impact accruing from successful academic spin outs and start-ups has yet to be properly realised.

· Current market conditions remain tough and the sector is characterised by increasing global competition.  However, there are likely to be substantial future growth opportunities for Scottish life sciences rooted, in particular, on recognised scientific research and clinical trial expertise in a number of disease areas.  

7.2 Learning Points

· Successful cluster strategy and action planning is highly dependent on effective industry consultation and engagement.  However, there should be an expectation that industry requirements are liable to change over time, with this reflecting economic conditions and market environments that are susceptible to rapid and unexpected change.

· As is the case with many other new and emerging areas of the economy based around rapidly changing technology drivers, it should also be apparent that some principal branches of life sciences (notably drug discovery) are inherently volatile and high risk, with little guarantee of a quick pay back from cluster activities.  The point has been made, for example, about the length of product development cycles for many biotechnology companies.  Conversely, certain other branches (such as medical devices) may be expected to be lower risk and offer quicker pay back.

· Given that IP will direct new company formation and growth - and notwithstanding the often excellent commercialisation work which has been promoted through mechanisms such as Proof of Concept and SHIL - more efficient transfer is needed of academic science into truly profitable and sustainable businesses.  Too much Scottish science continues to be sold off too cheaply and at too early a stage.

· It should be plain that current cluster monitoring and information systems are inadequate.  In particular, there is a need for much better information management to justify the link between proposed activities on the ground and the achievement of realistic outputs, appropriate outcomes and GVA.  This has been recognised by the Cluster Team and work is now progressing to develop more effective indicators and measures.

· A number of stakeholders have also highlighted opportunities for increased collaboration and better knowledge sharing with other clusters and industry groups.  With regard to life sciences, potential convergence between optoelectronics and medical devices serves to illustrate how Health Care can become an end user market for technological developments in other clusters and industries (especially MOET).

7.3 Further Research Questions

· The evaluation process to date has necessarily been partial.  A more comprehensive evaluation is required 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. 

· With specific regard to the measurement of quantitative impacts and results of cluster interventions, it is recommended that a dedicated modelling framework be developed and applied in order to better isolate and capture programme additionality. 
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� Scottish Life Sciences Strategy: Achieving Critical Mass for Sustainable Growth (2005)


� See, for example, successive government and European policy statements: DTI (1999), Scottish Executive (2000), European Commission (2002), House of Commons (2003), DTI (2003).


� SE data (Sept 2004)


� Biotechnology Impact Analysis – Biggar Economics (2004)


� Biotechnology: A Framework for Action (1999)


� Biotechnology Cluster Progress Report – SE (1999)


N.B. although originally called 'Biotechnology', the term 'Life Sciences' has subsequently been adopted as is felt to more accurately reflect the structure and composition of the cluster in Scotland.


� In order to better understand composition of the cluster and to identify areas for intervention, Framework for Action breaks the Scottish Biotech into 5 ‘value chains’, including component parts from basic research to end market.  The 5 value chains are: Diagnostics, Therapeutics, Veterinary, Ag-Bio, and Environment.


� Scottish Life Sciences Strategy: Achieving Critical Mass for Sustainable Growth (2005)


� Scottish Biotechnology Cluster Action Plan - paper submitted to SE Board (1999).


� At one point falling to 3FTE.


� Review of Biotechnology Business Advisory Service – EKOS (2004)


� Review of Scottish Health Innovations Limited – SE Internal Audit (2005)


� Latest SE figures show continued growth in the Scottish cluster.  As at Sept 2004, the cluster comprised a total of 561 organisations employing 28,301 (source: SE)


� Review of Biotechnology Business Advisory Service – EKOS (2004); 


� Scottish Life Sciences Strategy: Achieving Critical Mass for Sustainable Growth (2005)
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