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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 Software Industry

2.1 Industry Description

The structure of the software industry is notably complex, but at its simplest may be defined as comprising the following:
· Packaged Software – i.e. 'productised' software

· Custom Software – i.e. 'bespoke' software

· Embedded Software – software contained within a hardware product (e.g. engine management systems), and

· Software Services – including coding, maintenance and enhancements etc.

Having been variously described as the 'lifeblood' or 'invisible hero' of the Knowledge Economy, the software industry has grown rapidly over recent decades.  As of 2002 combined annual software products and services revenues had reached $600 billion worldwide, with the addition of digital content including video games and animation, taking total sales to around $700 billion
.

Few doubt that major new markets for software will continue to emerge.  These are likely to include major new platform technologies: platforms that create potentially huge markets for new software, like the PC (1980s) and the Internet (1990s).  New markets are being created by a confluence of factors: new technology, failing costs of IT hardware, and changing ideas about how IT impacts on people’s lives.  New software developments are driven by the increasing expectations and demands of markets and the expansion in capability of the hardware driven by the software.  Software is now rarely constrained by limitations of the computing hardware running the programmes and applications.

The industry is truly global, although the US remains by far the largest market and the largest supplier of software.  The market for ‘packaged software’ now represents slightly more than 50% of the total industry output.  Significantly, packaged software is more easily distributed internationally in comparison to much custom software development and services, which are often focused towards more domestic or local markets. 

Measuring the economic contribution of software continues to present significant challenges for statisticians and policy makers
.  The pace of technological change means that software is fast becoming an 'embedded' part of many products and processes and previously clear distinctions between hardware and software are increasingly blurred.  Certainly, this presents problems with effective capture using the established SIC system.  There are particular difficulties in clearly identifying all software activity given that to an extent the production and development of software and software services is also carried out across industries not formally identified as 'software' producers or suppliers – including, for example, accounting firms and management consultants.

Data made available by the Scottish Executive (Table 2.1) using a 'best fit' SIC definition suggest that employment in the software industry in Scotland comprises around 24,000 jobs (as at 2003).  The industry includes almost 6,000 businesses, with an overall GVA contribution of in excess of £1bn (2002).  These figures also suggest that there has been substantial growth in the sector since 1998 - though, significantly, by far the largest share of growth took place in the period up to 2000.

Table 2.1 – Software Industry Profile: Scotland

	
	1998
	2000
	2002
	2003

	Employment (000s)
	15.4
	23.2
	24.1
	24.0

	Business Stock
	4450
	5337
	5463
	5881

	GVA (£m)
	593
	-
	1153
	-


Source: Scottish Executive (based on ABI)

The software industry in Scotland has been defined by SE for the purposes of intervention
 as including activity undertaken by firms whose sole business is in software; both indigenous and foreign owned firms.  This includes significant software development activities of a selection of major IT users.  The principal components of the industry are:

· SMEs

· Corporate IT Departments

· Academia

Although Scottish software offers some critical mass in selected vertical markets – notably finance, and oil & gas – typical 'cluster' attributes such as cultural drivers, labour market interdependencies, specialised institutions – are arguably less evident.  The 1998 industry strategy document
 suggested that these vertical industry groupings ‘show[ed] little coherence or characteristics of mature clusters’ at that time.

Although a number of non-UK owned software companies have significant subsidiary operations in Scotland, there are comparatively few large indigenous players in the Scottish software industry, with the company base characterised by large numbers of small and micro businesses.  In common with many other parts of the UK, Scotland has many sole traders and contractors in the software industry.  Geographically, the industry is primarily concentrated in and around the major urban centres of Edinburgh and Glasgow.

2.2 Industry Trends and Changes

· Although annual growth rates have slowed over the period since the late 1990s from the mid teens to around 1% they are expected to rise appreciably (to within the order of 7%) over the next few years.  Growth areas include security software – set to double in the next 2-3 years – and consumer software.  The UK has one of the largest games industries outside of the US and a number of the most popular global titles of recent years have been developed in Scotland (examples include Grand Theft Auto and State of Emergency).

The business climate for Scottish software is of course affected by a range of exogenous factors.  More specifically, it is possible to identify and summarise a number of key market and industry trends which have impacted on Scottish software during recent years.  Table 2.1 (below) classifies these according to particular time periods:

Table 2.1 - Opportunities and Threats for Scottish Software

	Trends
	Opportunities for Scotland
	Threats for Scotland

	Key Trends 1993-1997

Domination of Windows on the desktop

Many small companies in a fragmented market

Skills shortage
	Increase skill level by developing the education and training

Move the skill base from the old DOS based technologies to Windows

Identify niche areas in the market and develop suitable applications.


	Low skill level discourages investment and the growth of new SMEs

Few product-based companies, little growth and sustainability 



	Key Trends 1998-2000

Y2K

Commercialisation of the Internet

Growth of the ERP market
	Identify growth opportunities within vertical and horizontal markets

Develop global business

Educate, train and move to new technologies
	Coding is seen to be a cost-driven commodity

Loss of jobs

Small product-based companies go out of business



	Key Trends 2000-2005

Productisation

Security

Wireless and Communications

Applications for mobile devices

Open Source

Low cost outsourcing

New technologies
	Establish clusters of companies capable of delivering high technologies products (and supporting services)

Focus on vertical market products where there is domestic knowledge e.g. oil &gas

Align higher education and training to the strategic direction

Improve business capability of software companies by use of Business Angels, consultants etc.

Identify and negotiate funding for productisation

Identify and exploit key and emerging new technologies to add value to products

Identify in-house developed products (from non-software companies) with market potential and promote commercialisation

Enable access to global markets by creating partnerships with non-competing global players (e.g. computer services outsourcing companies, professional bodies)

Educate companies on IP protection

Undertake market research on proposed new/developing markets to confirm opportunities
	Loss of industry/jobs

Loss of skills

Lower revenues/lower salaries

Contracting business with no growth

Knowledge exploited by competing firms

Competing entrants enter new/developing markets earlier


Looking forward, future developments within the global industry are likely to be diverse and far-reaching.  Whilst many current trends are forecast to continue in the near future, growth is expected to increase strongly, most notably in a number of principal market areas:  

· Domination of the market of high value-added, high margin packaged software will continue, particularly in unexploited vertical markets.

· Increased offshoring (or geosourcing) of certain activities to low labour rate economies.  The frequently cited example being India, though other emerging geosourcing centres include Mexico and China
.

· Security and systems management software are significant growth areas.  Complexity is increasing with a trend towards more open systems allowing remote access and data sharing with business partners.

· Customers will specify Open Source solutions more frequently - (although business models that enable OS software as growth core business, rather than enablers, are unproven).

· Greater demand for communications software and applications for mobile devices on the back of rapidly emerging wireless technologies.

· New technologies and standards will enable greater inter-operability.  TV, phones, gaming systems, and other devices are being increasingly multifunctional and converging towards integrated offerings.

Whilst industry trends can be interpreted as representing more opportunity for Scottish software, at the same time they are also likely to mean greater competition.  Many of the long standing challenges of evolving from a predominantly service-based software industry to a more product-based industry, and from a technology-focused industry to a more entrepreneurial one remain.  Certainly, very significant margins can be achieved through a repeatable sales model – innovative products developed once (albeit often at relatively high cost) may be sold many times in a global market (accompanied by strong sales and marketing effort).

Offshoring to low labour cost location has to date largely focused on industrial scale programming activities, with many companies reluctant to geosource smaller projects or activities requiring high levels of user interaction.  However, as companies become accustomed to remote working and virtual teams, this reluctance may fade.

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 industry intervention in software in Scotland, including the market potential and economic contribution of the sector, instances of market failure, and the opportunity to build on distinct areas of Scottish academic and scientific excellence:

· As suggested earlier, growth prospects for the global software industry have been strong, with the potential overall, aggregate contribution of the software industry to a national or regional economy recognised as substantial.  A 2002 OECD Outlook Report
 suggests, for example, that the software sector performs strongly against a range of key economic criteria, including: Value Added and Earnings profile; Employment; R&D Intensity; and Innovation and Investment.

· The central role of software in promotion and development of a Knowledge Economy.  Whilst recognised as a high technology industry in its own right, software in the form of information systems can represent a primary competitive weapon in all industries.  Software may underpin particular changes in business and innovation processes that enable other sectors to become more innovative, productive, and thus competitive.  Software has correctly been described as a national knowledge industry-enabling asset
.

· Importantly, in seeking to develop the potential of the industry and to better justify public sector intervention, it has been possible to identify distinct areas of market opportunity based around Scotland's indigenous base of assets.  A rationale for promoting intervention has centred on the development of software as a base for nurturing and exploiting the acknowledged wealth of Scottish scientific research and scientific talent.  Research commissioned by SE
 has highlighted the variety and quality of computing and software engineering courses provided by the university system in Scotland.  The quality of academic research is similarly highly regarded.  Though much of this is of a fundamental nature, much is focused on developments that ultimately could benefit the Scottish software industry.

· An additional, early rationale (late 1990s) centred on opportunities for potential links between software and the electronics sector in Scotland.  Whilst it was recognised that the scale of software development activities within Scottish electronics companies were small compared to hardware manufacturing/ assembly activities, the possibility of growing this activity was seen as helping to add to the critical mass of the software sector and promoting innovation capacity.

As noted above, there would appear to have been a strong strategic context for the promotion of software in Scotland, combined with 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.

On a fundamental level weakness in the Scottish software sector have long centred on lack of a strong export orientation and a reliance on Scottish and UK demand
.  There has been a lack of major internationally recognised software companies developing software in Scotland, and FDI in software has been low.  Traditionally, international linkages have been insufficiently developed.

More particularly, a number of market shortfalls or barriers to growth in Scotland have been identified by the Software Team within SE, and these are articulated in the paper submitted to the SE Board seeking approval for the Software Industry Action Plan (June 2003).  In large part reflecting the comparative immaturity and domestic orientation of the industry in Scotland, market failure has been highlighted with some justification around the following principal areas:

· Absence of identity and global profile

· Reluctance of small companies to 'think global' and penetrate new markets

· Lack of a showcase for industry

· Lack of willingness to collaborate and to learn from others

3.2 Evolution of Approach

Software, as part of 'Information Industries' was identified by the Monitor work (1993) as one of 13 key industries for Scotland.  A distinct 'Software Team' within SE was first established at around this time (mid 1990s), with a key early initiative being the foundation of the network of Softnet Software Centres in Scotland.

Software was not subsequently selected as a 'cluster' by SE, with the sector having instead been the subject of a number of 'industry' interventions during the period to date.  Over time, there has been a discernable shift intended to promote the enabling (horizontal) role of software - as reflected in its positioning within the wider E-Business Group in SE - over a more narrowly defined industry specific (vertical) focus for the sector.

Significantly, there have been two unsuccessful attempts – first in 1998 and, more recently, in 2003 – by the Software Team/ Software and E-Business Supply Team to gain Board approval and additional funding for an industry specific strategy for Scottish software.

3.3 Strategic Aims 

The 1998 National Software Strategy for Scotland (NSS) set the context for policy development whilst presenting a detailed market analysis of software industry profile and prospects.  The key strategic thrusts identified in the NSS document centre on:

· Increased Productisation – overcoming a bias towards services; greater productisation to increase the geographical reach of Scottish firms and raise value added;

· Internationalisation – in order to better exploit global opportunities and business potential;

· Innovation – greater innovation capacity driven by commercialisation of IP, both in terms of new start ups and existing companies;

· Initiatives around Scottish Infrastructure – a focus on entrepreneurship and new firm formation, including access to specialised skills and expertise, and their development.

Under a success scenario the report envisaged a doubling of the industry to over 50,000 software professionals (over 10 years).  

More recently, the Software Industry Action Plan (2003) was developed as an intended strategic framework by the SE Software and E-Business Team in collaboration with industry partners.  The 3-year Action Plan set out an ambitious vision for the Scottish software industry: 
'…as a cornerstone of the Knowledge Economy, having a global outlook and visibility, and achieving growth in turnover, exports, and employment at double that currently forecast, by the end of the Plan period'. 

The Plan proposes the scope of activity covering three major areas:

· Global promotion of a distinct image for the Scottish software sector;

· Creation of a community with a global outlook, and collaborative ventures to provide innovative solutions;

· Creation of a focal point for the software industry, within Scotland and visible to the world.

· Although the Software Industry Action Plan was unsuccessful in seeking SE Board approval, a number of initiatives and/ of projects proposed under the Action Plan – notably STAC (Scottish Technology and Collaboration) have subsequently been implemented by the Software and E-Business Supply Team.

3.4 Main Findings

· The overall rationale for supporting the Scottish software industry in some capacity was strong at the beginning of the process, and this continues to remain the case.  A number of principal criteria – including sector growth prospects, knowledge intensity, and specific opportunities – have together provided robust grounds for intervention.

· A number of distinct areas of market failure or barriers to growth in Scotland have been successfully identified by SE – including lack of large industry players, an emphasis on 'services' over IP rich 'products', and a lack of international focus.  Barriers have tended to closely reflect the immaturity of the sector in Scotland.

· Whilst it is clear that considerable effort was expended in consulting with industry and other stakeholders towards development of strategy for the sector, with strategic aims satisfactorily matching with research findings, the absence of an approved strategy (and associated funding) for Scottish software can be expected to have limited the scale of direct industry intervention.

4.0 Inputs, Support and Resourcing

4.1 Financial Resources 

There are considerable difficulties in deriving accurate financial data pertaining to SE support to the software industry.  This is compounded by the organisational status and position of software throughout much of the evaluation period, with the industry team having operated within the wider E-Business Group in SE since 2000.

Reflecting this status as part of a wider Group, and the recognition that Board approval for strategies – and associated funding
 – has not taken place, software has represented one of the less well funded SE cluster and industry teams.  The annual budget for the Software and E-Business Supply Team during the period since 2000 has averaged approximately £0.5m per year.  

4.2 Team/ Organisational Structure

Reference is made to the existence of a Software Group within SE as far back as 1992.  This Group were apparently instrumental in helping establish the original model for the Softnet centres – including the creation of a Scottish Software Partner Centre at South Queensferry in partnership with HP and LEEL (1992), and the Livingstone Software Innovation Centre (1993).

From available documentation and consultations it is also apparent that a considerable range of initiatives, interventions, and plans were developed and delivered locally across Scotland through the LEC network – as revealed by the Software Activity Review (2000) document.

In 2000 the central software team subsequently became part of the wider E-Business Group within SEN.  During the years that have followed the team has continued to operate as a unit within the E-Business Group under the title of 'Software and E-Business Supply Team'.

4.3 Staffing

Reflecting the organisational structure outlined above, the software 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.  The software team has also had a long-standing specialist working within STI/SDI, whilst it is the case that a number of individuals have engaged with software in less direct capacity – e.g. through Proof of Concept, High Growth start ups etc.

Trying to put a precise figure on staffing levels in relation to software is difficult.  Until comparatively recently the national E-Business Group, of which the Software and E-Business Supply Team is part, comprised a core staff of 14.  Although four members of the Software and E-Business Supply Team have subsequently departed, including the team leader, the impact in terms of staffing has been mitigated somewhat by other individuals within the E-Business Group picking up responsibility for software related projects.

The view from industry suggests that there have on occasions been problems in maintaining engagement and overall levels of credibility with those in enterprise.  Many alluded to the fall out which arose following the unsuccessful attempt to implement a sector strategy in the wake of the development of the National Software Strategy for Scotland in 1998.  Expectations were clearly raised, and the inability of the team to follow up (for reasons of lack of approval and associated finance) resulted, in effect, in a damaging two year 'stand off' between the software industry and SE.

More positively, and reflecting the often highly technical nature of software, many stakeholders acknowledged the general levels of specialist expertise and industry knowledge that has been made available within the Software Team.  Nevertheless, there was some comment to the effect that the team, whilst having been accomplished at research, had sometimes been less comfortable in the role of implementation.

4.4 Main Findings

· The comparative lack of financial resourcing, coupled with a lack of approved strategy, would suggest the existence of significant barriers to effective industry intervention in software.

· The organisational structure within which the software team have operated during recent years has been problematic in terms of facilitating a specific software industry intervention focus, within the context of promoting a wider enabling (supply) role for software.

· The conscious positioning of software as an enabling technology – and substantially delivered through mainstream business support activities – as opposed to a strong software industry emphasis, has led to some difficulties in terms of cementing high level credibility with industry.

· Stakeholder consultations would tend to confirm a favourable view of skills sets and industry knowledge within the software team, but less confidence in the team's abilities at implementation.

5.0 Intervention Efficacy

5.1 Activities and Interventions

With no Board approval secured for formal strategy or action plans, industry specific activities and interventions have necessarily tended to proceed on a more informal project-by-project basis.  Through scrutiny of documentary evidence it is possible to identify a range of key project-based activities.

In this respect, a review
 commissioned by SE in 2000 sheds some useful light on the range of industry connected initiatives either under way or planned at that time.  It is notable that the extent of local software activities detailed (Table 5.1) are also likely to reflect the software industry boom taking place at that time.

Table 5.1 – Software: Established and Planned Activity Nov 2000 (by LEC Area)

	LEC AREA
	A
	B
	D&G
	D
	E&L
	F
	FV
	Gl
	Gr
	L
	R
	T

	Dedicated software person/team
	●
	
	
	
	●
	U
	●
	●
	
	●
	
	●

	Software action plan
	●
	
	
	
	●
	U
	○
	●
	
	
	
	●

	Separate software budget
	●
	
	
	
	●
	
	U
	●
	
	
	
	●

	Ad hoc company support
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Software centre
	●
	U
	●
	●
	●
	U
	●
	●
	●
	●
	●
	●

	Survey of software companies
	○
	
	
	●
	○
	
	●
	●
	
	●
	●
	●

	Workshops for software companies
	○
	
	
	
	○
	
	
	●
	●(S)
	
	●(P)
	

	Networking forum
	●
	
	
	
	
	
	
	●
	●(S)
	
	
	

	Graduates into business program
	
	
	●
	●
	●
	
	
	●
	
	U
	●
	

	Graduate development programme
	
	
	
	
	●
	
	
	●
	
	
	
	●

	Subsidised training for new emps
	○
	
	
	
	
	
	
	●
	
	
	
	

	Finance to employ graduates
	●
	
	
	
	
	
	
	●
	
	
	
	

	Training for the unemployed
	
	
	
	
	
	
	
	●
	
	
	
	

	IT skills and CV database
	
	
	
	
	
	
	
	●
	
	
	
	

	Graduate tracking project
	
	
	
	
	
	
	
	●
	
	
	
	

	Property database
	
	
	
	
	○
	
	
	
	
	
	
	

	Assistance with PR
	
	
	
	
	○
	
	
	
	
	
	
	●

	Creative industries’ focus
	
	
	
	
	
	U
	○
	
	
	
	
	●

	Learning journeys overseas
	●
	
	
	●
	○
	
	○
	●
	
	
	
	●

	Inward investment activity
	
	
	
	
	
	
	
	●
	
	
	
	●


○
Planned or pilot activities
●(S)
Locally conducted by ScotlandIS

U
Under consideration

●(P)
Locally conducted by the University of Paisley

It is instructive to highlight a number of the principal projects which have been developed and implemented to date by the software team and its collaborative partners to date in a little more depth:

· SoftNet – originally conceived in 1993, a total of 12 Software Centres have been created to help provide network infrastructure for the software industry across Scotland.  The Centres provide managed office space for companies;

· STAR – Scottish Technology and Research Centres.  Developed with the objective of supporting Scottish software and high tech companies intending to export products and services to the US.  The four Centres established have been jointly managed by STI/SDI and the SE Software Team;

· STS – Services to Software.  Established in 1993 as a joint initiative between SE Glasgow, Glasgow University, and other partners to provide a range of services to software companies in the Glasgow area.  STS subsequently became the Targeting Innovations company, and has delivered a number of programmes on behalf of SE to the software industry;

· Software Academy – launched in 2000 by SEEL to provide support and advice on recruitment, skills-based projects, and information and brokerage on training services;

· STAC - Scottish Technology and Collaboration.  Conceived as an innovation mechanism to develop Scottish technology through improved industry collaboration.  SE Board approval was secured in 2003 for a total of £500,000 funding over two years;

· Skills Action Plan, 2002-2005 – based on industry review and consultations with key industry stakeholders, a series of recommendations for the development of a skills base to support the growth of the Scottish software industry;

· Observatory – development and maintenance of integrated data to describe the software and e-business supply industry in Scotland.

Although the above list is not exhaustive, it is sufficiently representative to suggest that many project activities have been well grounded in industry research and industry consultation undertaken by the Team.  Within this context, the point was made earlier about the levels of engagement and consultation that went hand-in-hand with towards development of strategy.  However, and notwithstanding certain noted periods of industry standoff, engagement with industry has rightly remained influential in shaping project development.  A good recent example cited in this regard is the conception of the STAC initiative – first presented and promoted by the industry body ScotlandIS, and later taken up by SE.

5.2 Outputs and Results

From supplied performance information data it is clear that software outputs have been unable to be recorded in a systematic and meaningful manner through the KMIS system.  This presents very real difficulties in terms of articulating the actual aggregate output results of the software interventions and activities.  As noted earlier, it is also the case that software projects have come under the 'ownership' umbrella of different SE Directorates – notably E-Business.  This is illustrative of complications in reporting or definition which are not conducive towards effective monitoring of progress.  It is also not possible from the data 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 programmes of extended industry work.

Given these shortcomings in data and output monitoring systems, it is necessary to adopt a more qualitative approach to assessing programme outputs and results that have accumulated over the period of industry intervention.  Overall, the available evidence suggests something of a mixed picture in terms of output performance.  Whilst it is clear that performance was relatively strong during the period up to around 2001, performance over subsequent years has apparently been less substantive.  This is, of course, likely to be tied closely to the much more difficult market operating environment which has been characteristic of the post 2001 period:

· It is the case that a notable output to date has been increased industry engagement and levels of self awareness of the Scottish software industry – as exemplified by the extensive industry consultations that have underpinned attempts to develop industry strategy.  It should be said, however, that this process has sometimes proved to be decidedly double-edged, with subsequent failure to secure funding and implement strategy in these cases having led to raised expectations and some damaging fall out on the part of industry.

· Much valuable work has been progressed in the area of physical infrastructure, most notably through the central role of SoftNet in the provision of a network of managed software incubation centres.  This has been perceived by many as a particularly appropriate intervention given recognition that 'standard rules have not applied' for the sector on account of traditional business accommodation having been too inflexible and insufficiently specialised for the property requirements of many software companies (i.e. private sector market failure).  The Software Activity Review
 (2000) reports consistently high levels of industry uptake across many of the centres in operation at that time, including those in Dumfries & Galloway, Forth Valley, and Grampian.

· A key initiative in terms of provision of dedicated business support to the sector has been the establishment of Services to Software (now Targeting Innovations), with STS have provided a range of industry services to software companies in and around the Glasgow area.  Output information provided by STS in 2000 records a total of 72 companies having received marketing support over the four year period 1996-2000, with approximately 12 companies also having been involved in STS's HR initiative.  

· With few exceptions – e.g. operation of the Software Academy by SEEL – dedicated work in the area of skills and workforce development for the industry would appear to have been limited prior to the development of the Skills Action Plan 2002-2005.

· A principal output in the area of internationalisation has been the establishment of four STAR Centres in the USA (based in San Jose, Virginia, Orlando, and Houston) directed at raising the international profile of Scottish software and promoting business opportunities.  Created during a boom time in the industry (1998-2000), the STAR Centres have been the focus of considerable trade mission and 'learning journey' visits – though awareness issues on the part of Scottish companies have been acknowledged by the Software Team
.  To date, inward investment activity in software has been limited.

· Given the central role of IP within software, the STAC has recently been developed as a collaboration mechanism aimed at improving innovation and bringing Scottish technological expertise to market.  A recently completed Interim Evaluation
 of the project has reported a largely favourable performance to date, with nearly two-thirds of companies rated the performance of their STAC as either 'good' or 'very good' overall against evaluation criteria.

Importantly, software has also successfully contributed substantial outputs towards a number of horizontal SE policy areas, but most obviously those connected to innovation and commercialisation initiatives:
· Proof of Concept – consistently software-related ('Software & E-Business' represents a PoC category)
· ITI (TechMedia) – established in 2003 with a remit to bridge the gap between publicly funded early stage ('fundamental') research and private commercial development. 

5.3 Main Findings

· The lack of an approved industry strategy and action plans for software has meant that software industry intervention activities have lacked a formal strategic framework.

· Be that as it may, there has been a consistently match over time between the scope of activities undertaken and the results of research and industry consultation – with a recognisable focus on industry identity and promotion, collaborative ventures, and infrastructure.

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

· A qualitative interpretation of output performance suggests some strong results accumulating over the early period of intervention which coincided with a largely favourable business environment.  There is some evidence to suppose that output performance over the more recent period has been affected significantly by tougher external market conditions.

6.0 Results and Impacts

6.1 Outcomes and Impacts

· For the reasons outlined earlier (see Section 2.1) difficulties in the assembly of reliable baseline and monitoring data have represented a persistent obstacle to effective assessment of the scale and profile of Scottish software – and hence measurement of progress against any growth targets established for the industry.

The Software Team have been aware of this issue and has taken a number of steps over the period of intervention to attempt to rectify this situation through the commissioning of specialist research and modelling frameworks
 for the sector, though data manipulation in these cases would appear to have yielded only limited results.  Most recently (2004) a proposal was submitted by the Team to develop an Integrated Dataset for the Software & E-Business Supply Industry (otherwise known as the Observatory).  Given this paucity of available industry datasets we have based our analysis of changes to the Scottish software industry baseline on specially commissioned data supplied by the Scottish Executive (Table 6.1).
Table 6.1 – Scottish Software: Change in Industry Baseline 

	 
	 
	1998
	1999
	2000
	2001
	2002
	2003

	 
	
	 
	 
	 
	 
	 
	 

	Employment (000s)
	Scotland
	15.4
	16.0
	23.2
	26.1
	24.1
	24.0

	 
	UK
	418
	491
	554
	554
	539
	560

	 
	UK (excl)
	244.9
	288.1
	317.4
	312.0
	321.7
	348.2

	Businesses
	Scotland
	4450
	5139
	5337
	5574
	5463
	5881

	 
	UK
	102660
	122645
	127294
	127598
	121469
	111779

	 
	UK (excl)
	53398
	64024
	67286
	68238
	66348
	60273

	Turnover (£m)
	Scotland
	1049
	1295
	1575
	1747
	1941
	-

	 
	UK
	30643
	37142
	39383
	44755
	45950
	50290

	 
	UK (excl)
	14689
	15484
	17998
	20658
	23725
	-

	GVA (£m)
	Scotland
	593
	730
	
	918
	1153
	-

	 
	UK
	18998
	21927
	23230
	26145
	27158
	30024

	 
	UK (excl)
	9001
	9415
	10830
	11997
	14066
	 


Source: Scottish Executive/ ONS (based on ABI)

UK (excl) – UK excluding London & South East England

From Table 6.1 it is possible to make the following observations with regard to change in the performance profile of the Scottish software industry:

· The software industry in Scotland has expanded considerably during the period since 1998 – as illustrated by growth figures for key indicators, including: employment, businesses stock, and GVA.
· Growth in Scottish software has consistently outperformed equivalent growth at the UK level overall – expansion in Scottish software GVA actually grew at more than double the UK rate of increase.
· Growth performance during the period up to 2000 was appreciably stronger than that which has been recorded over subsequent years.

In seeking to make any form of value assessment based on the above data it is important to remember that any changes in the baseline position of the industry are likely to closely reflect changes in the global market environment and other, external factors beyond the control of the Software Team in Scotland.  Thus, performance of the industry over the period 1998-2000 in particular took place against a largely favourable economic backdrop which was characteristic of this time.  Conversely, the subsequent post 2000 period has been much less favourable in economic terms, corresponding with the end of the dot.com boom and a sharp dip in confidence by technology market investors.  Nevertheless, as the figures in Table 6.1 bear out, overall growth performance of the industry in Scotland across the duration of the intervention period has compared favourably against UK benchmarks.

Other hard, quantitative evidence corresponding to definitive outcome measures at the level of the industry programme is not available at the present time.  

6.2 Impacts

· Quantitative assessments of overall industry impact are similarly hampered by a lack 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 intervention impacts:

· Considerable importance has been attached to physical infrastructure projects – notably through the SoftNet network of incubators.  As well as going some way towards addressing property needs during this period (mid-late 1990s), such developments have also had a role in terms of instilling symbolic presence and raising the overall 'visibility' of software (seen as a fundamental issue given the basic intangibility of the sector);

· In the area of industry collaboration, the STAC initiative has recently been the subject of a generally positive evaluation
. The project has met its target of 15 STACs formed and appears on track to deliver against the target £15m revenue – albeit over a longer timeframe than March 2006 as targeted.  However, it is clear from consultations with a number of industry stakeholders that there exists considerable uncertainty and confusion over the future role of STAC;

· In the area of innovation, it is evident that SE's Proof of Concept fund has been consistently linked to software related projects across the programme period – though this is not immediately apparent from the sector classification that has been applied under PoC.  Although the TechMedia ITI promises much in the field of matching local R&D to commercial needs of the software sector, it is the case that some concerns are now building over future ambition and the scale of progress to date;

· Amongst other initiatives and interventions to draw positive comment, Weathering the Storm, the Software Team's response to the 2001/02 industry downturn, has also warranted special mention;

· However, it is the case that with regard to the truly big issues and challenges facing Scottish software – most specifically the need for increased 'productisation' and greater 'internationalisation' on the part of industry – then impact to date has been limited.  In short, and notwithstanding the industry growth figures presented above, the software sector continues to lack the presence in the form of a base of global flagships and IP rich indigenous companies required to cement the fortunes of the industry in Scotland.  

The point about presence or 'identity' is perhaps fundamental.  Amidst large and established industries such as telecoms and the electronics sector the visibility of software has sometimes been hampered on account of the intangibility of product.  It is probably fair to say that industry executives, government policy makers, academics, financial analysts, and even electrical engineers have often overlooked software in their thinking about “information technology” and high tech.  Besides the usual difficulty of seeing a small industry emerge amidst large successful industries like telecommunications and consumer electronics, software’s visibility is handicapped by its being an intangible product and an immature engineering discipline.  

6.3 Monitoring and Evaluation

KMIS has been the principal management reporting system.  Industry 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, industry activity can only sensibly be measured over an appreciably longer period (5 years+).

In common with many rapidly changing technology-based sectors, the relative lack of official data pertinent to the software industry in Scotland has already been highlighted, suggesting a strong requirement for additional data assembly – and probably necessitating further employment of 'bottom up' data gathering techniques and/ or modelling approaches.  

6.4 Main Findings

· Analysis of available baseline data suggests comparatively strong overall growth in the Scottish software industry over the intervention period to date.  However, industry growth was considerably more pronounced in the early years up to 2000, than subsequently.

· It is important to appreciate that broader changes in the global market environment for software, outside the control of the SE Software Team, are likely to have had a major impact on industry outcomes and impacts throughout the period of intervention.

· Although industry interventions undertaken by the Software Team have had demonstrable impact in a number of clearly defined areas, to date they have would appear to have made only limited impact against the overriding industry requirements of a need for greater productisation and greater internationalisation of the sector in Scotland.

· 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 industry intervention impacts.  

7.0 Conclusions and Learning Points

7.1 Conclusions

· The strategic rationale for intervention support in some capacity to Scottish software has been consistently strong throughout the intervention period.  However, due to a combination of both market and policy-based factors, implementation has proved problematic in practice.

· The positioning of software as an enabling technology by the SE Board and senior management has had the consequence of limiting sustained direct industry intervention, as manifested through a comparative lack of funding and a lack of approved strategy for software. 

· There have been recurrent difficulties and tensions associated with the tangibility and quantification of the software sector.  At a strategic level there has been considerable debate around the question of whether software should be configured as an industry grouping in its own right, or whether it should serve as an enabling technology for a range of other sectors.

· Analysis of industry baseline data suggests that the sector has grown considerably over the intervention period.  However, Scottish software continues to exhibit a marked service bias and remains predominantly focused on the domestic market.  

· The software sector remains central to Scotland's economy.  Whether as part of a dedicated team, or else an integrated SE 'technology team', future priority action will need to be directed at developing new mechanisms for unlocking latent IP in HE sector (beyond ITI), and for further professionalising the business management of software industry.

7.2 Learning Points

· 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 evidenced by software industry with the end of the dot.com boom period;

From a statistical point of view, software raises issues that are at the heart of transformations associated with development of the Knowledge Economy

· Given that IP will direct new company formation and growth - in software, as in many other technology-led sectors - more efficient transfer is needed of academic technological expertise into truly profitable and sustainable businesses.  

· Cluster and industry 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.

· A number of stakeholders have highlighted opportunities for increased collaboration and better knowledge sharing with other clusters and industry groups.  With regard to software, potential convergence between MOET and digital media has been identified as a particular area for investment in terms of exploiting areas of future opportunity.

7.3 Further Research Questions

· The evaluation process to date has been partial.  A fuller evaluation will be required to more precisely isolate and quantify the scale of 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 industry 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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