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1. Introduction
EKOS were commissioned by Scottish Enterprise (SE) to undertake a review of literature that they had gathered in relation to clusters.  The scope of the work was to review the documents supplied by SE and identify approaches/practices that they may wish to incorporate into the development of their own clusters evaluation framework.
2. Literature Review

2.1 Baseline of a Cluster

There has been considerable debate about how to identify and map a cluster.  Different methods have been used including location quotients, shift-share analysis, input-output models, etc, each with various strengths and weaknesses.  Having reviewed different methodologies for mapping clusters Andersen et al (2006) concluded that “there are different methodologies for different purposes and different definitions of clusters – no method is perfect”.  

Rather than dwelling on the debate and not progressing, the view of Hall (2008) would seem most appropriate “the exact definition is not important as long as that definition is clearly stated up front and then applied with discipline not only to design of the analysis but also to the conclusions drawn from the analysis”.
Scottish Enterprise (SE) has already devoted considerable time and effort to developing an approach to the mapping of their clusters as set out in the reports/papers by Smith (2008).  As there is no consensus view on the right way to map a cluster it would not seem sensible to deviate from the approach that has been developed to date.  Rather, ensuring consistency in the application of the definition will be the key issue.  The definition and mapping of the clusters will also influence the approach to evaluation; however, as this is still under development, there is an opportunity to draw on experience from elsewhere to inform this process.
Maintaining the definition/mapping already developed may raise an issue in terms of benchmarking with other areas.  However, changing the approach would be dependent on:

· whether the benefits from benchmarking with other areas would outweigh the costs of realigning to the approach of other areas; and

· more importantly, being able to establish which area’s approach is the most appropriate.
In the absence of clear answers to these questions it would suggest maintaining the existing approach.

SE has not only mapped the cluster but has also undertaken a broader baseline exercise for the cluster.  The structure of which comprises:

· Company base: direct company impacts or spillover effect of the cluster growth;
· Research base: influence on research investment; and

· Innovation system/business environment: recognising the importance of a supportive business environment.

Data has been captured for the first two.  However, for the latter further work was required.  This involved identifying the various external factors, as follows:
· Money (financial capital)

· People (human capital)

· Things (physical capital)

· Know how (intellectual capital)

· Global positioning (market capital)

· Growth of networks (social capital).

Both qualitative and quantitative data has been gathered to establish the current business environment.  This has provided both a baseline against which future changes can be assessed but also identified strengths and weaknesses to inform interventions.  

2.2 Need and Drivers for Evaluation

What needs to be evaluated is dependent on the stakeholder.  A cluster member is likely to be more interested in the overall competitiveness of the cluster rather than the cost-effectiveness of a particular public policy intervention (OECD, 2007).  From the public sector viewpoint the need for cluster evaluation is the same as for other forms of economic development with the two key factors being:

· a requirement of public sector funding; and

· to inform the development of future support.

The evaluation would assess interventions on the basis of:

· appropriateness;

· effectiveness; and

· efficiency.

As Hall et al (2008) point out “whatever their purpose, these evaluations share characteristics in common with evaluations of other economic development programs and policies: they often suffer from a deficiency of the data and/or behavioural models required to convincingly establish the effectiveness (or lack thereof) of the policy or program”.
He goes onto highlight the difficulties in trying to untangle the effects of cluster-orientated policy from “the overall forces that shape local, regional, national and global economies”.  It is limited by “our statistical techniques and the availability of data that can isolate the effects of the program or policy in question”.  Having said that he goes on to state that, “the difficulty of the task should not dissuade us from trying”.
2.3 Cluster Studies and Cluster Evaluations

There is a difference between tracking the overall performance of the cluster and assessing the impact of public sector intervention targeted at that cluster. The National Research Council (NRC) approach provides a good example of this difference referring to the former as a cluster study and the latter a cluster initiative evaluation, as shown in Figure 1.  

Figure 1: Difference between Evaluations and Cluster Studies
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Source: NRC

The cluster study is a tracking of the overall performance of the cluster whilst the cluster initiative evaluation is assessment of the impact of initiatives over which the NRC has control.  However both are important in the evaluation process.  Tracking the overall performance of the cluster has a role in:

· providing a baseline against which to assess future performance; and

· identifying areas that require intervention.

Assessment of the impact of initiatives is used to:

· establish their effectiveness and efficiency;

· inform future interventions; and

· help to demonstrate ways in which they are having an influence on the overall performance of the cluster.

However, it is important to realise that the impact from support will not be limited to those initiatives that are directly supported for two reasons.  Firstly, it may not be possible to follow the attributional link all the way to outcomes/impacts for certain initiatives.  Secondly, the initiatives may bring about changes in other parts of the cluster that would not be identified by only assessing the cluster initiatives.  These invariably lead to a break in the attributional link and changes may be more through ‘inference’ at this point.  Thus the need to assess both the impacts from the cluster initiatives and track overall changes in the cluster i.e. cluster study.

This distinction between the two levels may lead to different indicators being used.  For example, in Norway, they have chosen to track indicators common to all projects as well as specific goals per individual projects.  The specific targets are based on the project’s own scale, level of development, challenges and potential (OECD, 2007).

Also, as Davis et al (2006) notes “an important lesson from cluster studies is the limited influence that any one stakeholder … can have on cluster conditions”.  Measuring the engagement of various stakeholders is therefore an important consideration.
2.4 Cluster Policy and Cluster Initiatives

Hall et al (2008) make a distinction between a Cluster Initiative and Cluster Policy, as follows:

· Cluster Initiative: A cluster initiative is an organized effort to increase the growth and competitiveness of a cluster within a geographic territory involving cluster firms, government entities and/or the research community. A cluster initiative is thus a project initiated and supported by government and/or industry, which is put in place to strengthen and further develop the interrelations between the stakeholders in a specific territory; and
· Cluster Policy: Cluster policy is public support for cluster development, generally targeted at facilitating links between industry, research and the public sector on local, regional or national levels. Cluster policies can generally be defined as a top-down approach, focusing on the political and crosscutting management of several cluster initiatives with a more specific focus on respective policies relevant to promoting cluster initiatives.
Although separately defined, in practice they found that there was still confusion about the difference between a cluster initiative and a cluster policy but that this is not surprising “given the subtlety of the difference between a program and an initiative” (Hall et al, 2008).  This was reflected in the responses they received to their questionnaire about evaluation of initiatives and policies with some programs identifying the same evaluation as being a cluster policy and cluster initiative. They thus conclude that for the cases in their study “insufficient distinction exists in practice to differentiate the evaluation methods used for initiatives and policies”. 

In many cases policies and initiatives are interlinked with cluster initiatives resulting in changes in cluster policy and policies impacting on the delivery of cluster initiatives.  As the Cluster Initiative Greenbook (Solvell, Lindqvist and Ketels, 2003) highlights, sometimes one of the key objectives of a cluster initiative is to change cluster policy.

As there is a subtle difference between the two definitions it raises the question as to whether there is value in drawing a distinction between the two.

In the framework that Scottish Enterprise is developing they have drawn a distinction between Strategy and Programmes.  The strategy is there to provide an overall approach to the cluster and across clusters, while the programmes cover specific interventions that are undertaken.  This distinction would seem more appropriate.  It is then a case of evaluating the impact of interventions which can be cluster specific or crosscutting.  These can be aggregated to the level of the strategy and the findings complemented by the tracking data for the overall cluster(s).
2.5 Approaches and Types of Indicators

Hall et al (2008) provide a review of the approaches traditionally adopted to evaluate economic policies and programmes including statistical and econometric approaches, cost-benefit studies and benchmarking.  However they note that each has its limitations for the evaluation of cluster-based policies and programs “which has led cluster practitioners to new evaluation techniques”. However, they do identify a set of generally accepted best practices, including:
· begin with a clear statement of the objectives of the program;

· develop an evaluative framework based on a model of the program’s impact;

· establish data collection systems alongside programs; and

· involve stakeholders in reviewing and interpreting evaluation results.

The first three points are actions at the start of the process with the last implemented at the evaluation stage.  
Involving Stakeholders

Scottish Enterprise has included key stakeholders at the point of mapping the cluster.  Having identified a set of indicators, and key strengths and weaknesses they then took these to stakeholders in the clusters to ask if they concurred with the findings. 
The point made by Hall et al (2008) is that the stakeholders should also be involved at the evaluation stage.  This was also suggested by Raines (2002), who described it as ‘participative’ evaluation, in which the evaluators work closely with the managers and participants of the cluster projects.  Hall et al (2008) raises issues over bias that may occur where stakeholders are involved in the evaluation of results.  
However, the issue may be over how they are involved in the process and that interpreting these results needs to be within the context of potential bias.  Scottish Enterprise utilised stakeholders at the mapping/baselining stage, which suggests that they should also be used at the evaluation stage to provide a view on whether they concur with changes identified at that time.
Clear Objectives

Having a clear statement of objectives is important, as is avoiding objectives that are too broad.  An evaluation of the National Cluster programme in Finland noted that “since the goals were so broad, measurement of success was complicated” (OECD, 2007).  
In the Netherlands an evaluation study in 2002 of their previous cluster policy found that definition of the cluster was vague and as a result the policies put forward in 1997 were the same instruments as in the past but merely relabelled (EC, 2003).
For those that the OECD studied as part of Competitive Regional Clusters: National Policy Approaches only a few of the programmes had a clear evaluation approach when establishing the programme.  The OECD (2007) view is to “set outcome targets, even if it is difficult to evaluate the casual relationship of public policy on private action”.
2.6 Frameworks and Types of Indicators
Hall et al (2008) suggest that cluster policies may call for a different approach to evaluation than those traditionally used in economic development.  They cite Diez (2001) who makes a case based on challenges of cluster-based programs including:
· intangible objectives: some objectives, such as establishing networks may be very difficult to measure.  Proxies have been proposed (for example, the formation of associations and joint ventures) but these may be imperfect measures and may not capture the processes at work; and 

· complexity of the cause-effect relationships: reflecting the issue noted earlier on the difficulties of disentangling the effects of an intervention from the other factors that impact upon the cluster.  Also the fact that the aim of some cluster initiatives may be to change the policy environment.
This challenging nature of capturing clusters indicators (metrics) is identified quite widely in the literature.  The IRE Subgroup (2008) note that many indicators “fail to capture basic features of clusters that are essential to understanding the state and performance of the cluster such as supply chain linkages, social capital and knowledge sharing”.  This is a view also expressed by Davis et al (2006) who consider that many indicators used in cluster analysis (e.g. investment in R&D, patents, etc) are insufficient for cluster measurement. They fail to capture “basic features of clusters that are essential to understanding the state and performance of a cluster” e.g. partnerships, knowledge sharing and social capital.  The IRE Subgroup (2008) states that “aspects that are cited as the most important in cluster development, such as networks and the development of social capital, are currently not being measured on a regular or consistent basis”.  A similar view is expressed by the DTI. Indeed the DTI has highlighted that social capital has been vastly under-rated.
As noted by the OECD (2007) the more a programme focuses on changing attitudes and behaviours, which is the underlying goal in many cluster programmes, the more difficult the programme becomes to evaluate”.  Certain measures are relatively easy to define in quantitative terms such as the co-location of companies, services provided etc.  
However, when it is based on “levels of informal collaboration or on the presence of informal knowledge spillovers then assessing the contribution of policy to changes in firm productivity become qualitative” (Martin and Sunley, 2003).
The IRE Subgroup highlights the need for a range of indicators to avoid missing important aspects of performance as clusters are multi-faceted.

Appropriate statistics is a further issue the IRE Subgroup (2008) identify with data often aggregated at the regional or national level rather than at the sub-regional or cluster level, a similar view being expressed by Davis et al (2006).  Despite this the IRE Subgroup notes that models are being developed and refer to those being developed by National Research Council (NRC) and Scottish Enterprise.
The NRC Framework has two parts – Current Conditions and Current Performance, as shown in Figure 2.  
Figure 2: NRC Evaluative Framework
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The NRC have developed a suite of current performance indicators with the aim of cause (conditions) and effect (performance) being determined once a time series of data has been collected. A list of the indicators is set out in Figure 3.  As can been seen in Figure 3 not all of the indicators are given the same relevance.
Figure 3: NRC Indicators
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It is recognised that these indicators provide only a partial view of a cluster.  Many of the benefits of the cluster are difficult to quantify so as Cassidy (2005) notes the NRC combine the strengths of qualitative and quantitative techniques, including:

· official statistics;
· a survey of firms;

· qualitative interviews with supporting organisations to provide insight into the internal dynamics and workings of the cluster; and

· social network analysis providing information on the nature, extent and quality of ties and interactions between actors in the cluster.

The need for qualitative techniques is also recognised by other areas.  Those operating the Baden Wurttemberg Connected (BWCON) programme considered their evaluation to be predominantly quantity orientated.  They recognise the need to develop their evaluation system especially adding qualitative indices (Hall et al, 2008).  

In the Basque Country indicators of success include intangible results such as confidence among agents, collaboration among competitors and a strategic cluster orientation (OECD, 2007). Tangible results include: creation of various export consortia and technology projects, and ongoing tracking of sectoral and export data.

In Norway for the Centre of Expertise (CoE) programme they are collecting data, combined with registers, surveys and detailed interviews of six clusters.  This will be used to fulfil performance and process indicators, examples of which are set out in Figure 4 (Andersen et al, 2006).
Figure 4: Norwegian CoE Programme Indicators
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Source: The Cluster Benchmarking Project

For the Benchmarking Project (Andersen et al, 2006) they propose a framework that distinguishes between (cluster-specific) microeconomic framework conditions and cluster performance.  The aim would then be to look at the relationship/correlation between the two.  They note that “it is a challenge to structure the indicators in an appropriate way i.e. to establish a relationship between cause and effect”.
A key finding noted by the DTI was that for some networks co-operation ceased as soon as government funding ended.  They conclude that successful partnership working needs to have a business rationale behind it to succeed over the longer term without public resources.  It needs to be ‘networking with a purpose’ as the DTI puts it.  
The public sector’s issue for monitoring and evaluation is ensuring that the networks are operating in this way and that they are supporting the right networks,  thus the need for measures to capture the ‘dynamics’ of the network.  The DTI suggests that in the most effective networks three elements stand out, they:

· are capable of spreading good practice;

· extend beyond the cluster; and

· are international.

The message is “inwardly-focused networking may support the development of a local cluster identity but it will not serve as well to boost the competitive position of firms within the cluster over the longer term”.  International activity as the IRE Subgroup (2008) highlights “goes beyond export promotion aiming equally at facilitating and promoting international co-operation activities … e.g. R&D co-operation, innovation co-operation and production co-operation”.  
Also “the development of a ‘brand’ or an image can be a crucial part of any cluster development strategy” … regions known for certain clusters are more likely to attract inward investors that are related to that cluster” (DTI).  This again is international in nature but also enters into the realm of softer less tangible indicators.  This suggests that a framework would need indicators to measure the international nature of a cluster and that these indicators may be ‘softer’.

Groups of Indicators

From the literature review it is not possible to come up with a prescriptive list of indicators but the groups of indicators required for a cluster framework do begin to materialise, as follows:

· Outcome/Impact indicators: what impact the cluster has on the local economy e.g. employment, productivity, wages, turnover, etc;

· Process indicators: what are the drivers of these outcome/impact indicators e.g. knowledge building and sharing, innovation etc; and
· Factor conditions: what is required for the cluster to grow e.g. access to labour, access to finance, levels of taxation etc.

It appears that a cluster framework would need to incorporate all three groups.
2.7 Sources of Data
As the DTI suggests in broad terms there are three potential sources of information:

· official statistical data sets

· commissioned survey work; and

· qualitative understanding based on discussions with cluster members.

Their view is that “a mix of the three sources ... will provide the fullest understanding of the development of clusters and the effects that this is having on the performance of a wider economy”.

The key advantages to using official data are that it:

· is much more cost effective than primary research;

· provides consistency in approach; and

· is usually undertaken at regular intervals.

However, evaluators need to measure the right things.  They should not design a basket of indicators according to what can be measured but rather to what should be measured, IRE Subgroup (2008).

Evaluations need to assess the qualitative impacts of policy such as changes in the scale and nature of networking within a cluster.  As Raines (2002) points out “many of these impacts may only be understood through costly surveying techniques”.  This raises issues of a cost-value trade-off i.e. does the cost of capturing the data outweigh its value?

One of the case studies undertaken by the OECD (2007) was on Norway which highlighted some interesting aspects of the approach to their three cluster programmes, which included:

· REGINN programme: included manager seminars, participant seminars, yearly reporting and a process consultant following the programme for three years;

· Arena programme: two evaluators acting as advisors (in the period 2003-05) and cluster project level work such as benchmarking and active discussions with clusters on the process and quality of clustering; and

· NCE programme: one-year pilot stage and a baseline to act as basis for later evaluations and three stages of reporting requirements (discussed later in Section 2.8).

In Sweden, they had made use of an email survey of cluster facilitators which showed that they were particularly positive about the combination of learning, exchange of experience and “soft” investments in networking and process facilitation.

In Norway, there were also some interesting lessons from the evaluations of the programme (OECD, 2007), including:

· the importance of firms seeing the benefit of participation;

· time required to create trust among the different actors;

· the need for stronger links between the programme and project levels as most of the learning happened at the project level;

· the importance of ‘stories’ in addition to traditional reporting indicators; and

· the importance of social capital and the innovation culture in a cluster.

2.8 Timing

As Raines (2002) states “cluster development is a long-term process.  Evaluations should recognise this and their timing be determined appropriately”.  A finding from the OECD (2007) was that the “effectiveness of programme results is often related to insufficient funding and timeframes relative to expectations … several have very long timeframes up to 10 years like Sweden’s VINNVAXT and Norway’s Centres of Expertise”.
There should be a distinction between monitoring and evaluation.  It may take time for the ultimate impacts of a cluster intervention to be realised and thus evaluated but there is a need for regular monitoring to “ensure that the intervention is being implemented as planned and having the intended effects, acting as an early warning of any potential difficulties” (DTI A Practical Guide to Cluster Development).  The DTI suggests that a monitoring framework should have a number of indicators, which can be measured each year with some to be measured only every few years.  
In Norway, for example, the NCE programme has three stages of evaluation and reporting requirements (1) a management evaluation, (2) a main evaluation after five years on results, and (3) annual reports.  In the Basque Country annual reporting serves as a measure of progress towards established plans.  In Sweden, in VINNVAXT there are yearly assessments (monitoring) made by VINNOVA
 and three-year evaluations made by an international panel (OECD, 2007).
2.9 Cluster Lifecycle
The DTI A Practical Guide to Cluster Development notes that “clusters are dynamic and have a recognisable lifecycle” as set out in Figure 5.
Figure 5: The Stages of the Cluster Lifecycle
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Source: DTI A Practical Guide to Cluster Development

The DTI describe the four stages as:

· Embryonic clusters – those at the early stages of growth;

· Established clusters – those perceived as having room for further growth;

· Mature clusters – those that are stable or will find further growth difficult; and

· Declining clusters – those that have reached their peak and are failing or declining (clusters at this stage are sometimes able to reinvent themselves and enter the cycle again).

NRC has adopted a cluster lifecycle similar to this which includes Latent, Developing, Established and Transformational (Davis et al, 2006).  Different interventions, and therefore different evaluation processes, are likely to be appropriate at different stages of the lifecycle.  The performance of the cluster is likely to be affected by its stage in the lifecycle.
3. Conclusions

This section provides conclusions, as follows:
Clear Definition
There is considerable debate over defining and mapping clusters with no clear ‘right’ answer.  Therefore, the exact definition is not the key issue but rather having a clear definition that is applied consistently from the outset.  However, it is not only about mapping a cluster but also baselining it in a broader sense.  This allows for identification of strengths and weaknesses which can help to inform interventions.
Clear Objectives

Set clear objectives for the cluster programme(s) and ensure that they are not too broad.  Objectives that are too broad are very difficult to evaluate.
Ensure Strategy/Interventions are not Indicator Led

In the pursuit of data it is important that strategy and interventions do not become indicator led.  The indicators should not be designed around what can be measured but what should be measured (although is should be recognised that there will be limitations to this) as a key role in gathering the data is to inform the interventions.

Involve Stakeholders in the Evaluation Process

Stakeholders should be involved in the defining/baselining and subsequent evaluation of the cluster.  However, the results from this part of the process should be viewed within the context of potential bias.
A wide range of stakeholders is important to the development of a cluster.  One stakeholder would have limited influence on their own.  This suggests that indicators assessing the level of engagement of stakeholders will be important in evaluating the clusters.

Intangible and Qualitative Impacts

A range of indicators are required because a cluster is multi-faceted.  A combination of quantitative and qualitative approaches will be required to fully assess the performance of clusters.  There is a need to capture the so called ‘soft indicators’.

This will include incorporating ways to measure those parts of the cluster that are considered more ‘intangible’ such as networks and social capital, for example through social network analysis.  This is particularly important as these are the aspects often cited as the most important in cluster development.
Narrative ‘stories’ should be used in addition to traditional reporting indicators.
International Perspective
The international perspective of a cluster is important to the long term development of the cluster and to the attraction of inward investment particularly through the ‘brand’ (although it may be more appropriate to refer to this as ‘profile’).  Indicators will be required to capture the international aspects of the cluster.
Cause and Effect

Cause and effect is key to understanding what difference an intervention has made and to inform future interventions.  This can be challenging within economic development but particularly so within clusters.
There is a need for ‘outcome/impact’ indicators (the impacts of the cluster on the local economy), ‘process’ indicators (how the cluster is bringing about these outcomes/impacts) and ‘factor’ conditions (what is required for the cluster to grow).  It seems that all three are required in order to try to understand cause and effect.  This is also particularly important given the timescales that may be involved before impacts are achieved.  In the earlier period of an intervention it may be a case of monitoring the factor conditions and process indicators to assess initial changes in the cluster.  
Timing

It is recognised that many of the impacts from cluster activity make take a long time to materialise.  However, there should be a distinction between monitoring that should be undertaken on a regular basis e.g. annually, and evaluation which should be taken more periodically e.g. every three years.  Monitoring is important in providing indications of whether the intervention is bringing about changes that are likely to lead to the longer term impacts (that will be captured through evaluation).
It is not clear if there is any value in drawing a distinction between cluster policy and cluster initiatives.  The difference appears too subtle.  A more appropriate approach seems to be a distinction between strategy and interventions (the latter covering both cluster specific and cross cutting).
Cluster Lifecycle
Clusters will be at different stages in the cluster lifecycle and this will influence the interventions adopted.  In turn, this will affect the interpretation of the indicators.  It allows data/indicators to be assessed within the appropriate context.
Tracking and Assessment
There is a difference between tracking the overall performance of a cluster and assessing the impact of an intervention targeted at a cluster.  However, for the purposes of evaluation both are required in order to assess performance, inform future interventions and due to the attributional gap between what can be evaluated through the initiatives and their overall impact.
Developing Partnerships and Demonstrating Impacts

It may take time for partnerships to be developed between the different actors in the cluster and demonstrating the benefits to participants should be a key feature of the evaluation process.
Summary of SE Position
	Factor/Issue
	SE Position

	Clear Definition
	Already established

	Clear Objectives
	Established and to be kept under review

	Not indicator led
	To be continually reviewed through the further development of the framework

	Involve stakeholders
	Adoption of existing SE approach to evaluation should ensure this.

	Intangible/Qualitative Impacts
	Progress being made on this with further developments planned

	International perspective
	Quantitative being used, qualitative also to be incorporated (as part of process in point above)

	Cause and effect
	Progress being made in structuring framework to include various groups of indicators required for this

	Timing
	To be agreed

	Cluster lifecycle
	Monitoring and evaluation indicators to be set within this context

	Tracking and assessment
	Baseline has been established and process to be repeated in future to provide tracking over time.  This to be combined with evaluation process for initiatives

	Developing partnerships and demonstrating impacts
	Development of partnerships to be assessed through qualitative impact being developed (as discussed above)

Process of disseminating results to stakeholders in the cluster to form part of framework
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