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1. Introduction

Background 

This report has been prepared in response to a request for research services from Scottish Enterprise (SE) to undertake a review of the effectiveness of networks.

Scottish Enterprise invests resources in a range of networks, however there is a lack of evidence of the benefits gained from this investment, and a lack of consistency in approach. In addition there is little sharing of good practice or lessons learned amongst different networks. 

In 2009 an internal survey helped map the networks where SE invests time or money, and a literature review examined the available knowledge on networks, in particular focussing on benefits, purposes and the role of the public sector. 

Our research builds on this initial review undertaken by SE and focuses in particular on the impact of networks on enhancing and promoting innovation 

Study Objective

The key focus of this research study is to update and refresh the literature review. Further, we have reviewed evaluation studies where networking was a crucial part of delivery and used these as an input to evidence of the economic performance of networks.

In addition the study will particularly focus on economic benefits, encouraging innovation and the role of the public sector.

This report is also supplemented by a short “Best Practice” guide for SE’s future involvement in networks.

2. Literature Review

This section reviews some of the fundamental principles behind networks and draws evidence from recent academic and industry literature. 
2.1 Why network? Purpose and Benefits

The first key point to address is “why network”. It is important to identify what are the benefits and rationale/drivers for businesses to be involved in networks. Networking is only a means to achieve something, not an end in itself. As highlighted below, the original SE research identified a range of benefits and impacts that can be generated through networking, ranging from economic impacts to increasing levels of social capital and innovation. Our research focuses on these three areas as to why businesses network (although it should be noted that there is some overlap between these areas). 
Key Issues from SE Research

The SE literature identified some key characteristics of networks and the benefits to businesses that engaged in network collaboration, including:

· social capital – there are competitive gains from interacting within a network, including promoting innovation;

· sharing information and expertise – sharing knowledge and learning from others is a key benefit of networks;

· problem solving –which can help reduce costs, and find solutions for common problems;

· growing the business – networks can help businesses enter new markets, develop new products and find new customers;

· building economies of scale –can be achieved through critical mass of sharing costs and risks;

· internationalisation – networks can facilitate entry into international markets;

· innovation – can help businesses to adapt to new technology, processes and markets;

· supply chain support – can help to establish a more efficient supply chain;

· improving the image of the region –  for example through demonstrating a specialist skill or product range in the range;

· advancing a common viewpoint – provide a platform for dialogue;

· better understanding of/connections in the industry – networks can help businesses interact with their peers; and

· finance – can help leverage additional finance from new investors.

Social Capital

The SE research identifies social capital as a key benefit/impact that is generated through networking and describes it as “simply the existence of a certain set of informal values or norms shared among members of a group that permit cooperation among them”.
 It goes on to further highlight empirical data that suggests increased levels of innovation can be directly influenced by social capital
.
Further to this, the benefits of social capital, and the additional impetus it can bring to the success of a region, are clearly outlined within Annalee Saxenian analysis of the differences between Silicon Valley and Route 128 (Saxenian 1994).

The author proposes that one of the critical success factors in the growth of Silicon Valley, in comparison with its East coast competitors was the heightened levels of sharing information and outsourcing for knowledge exchange.  This is based on the concept that sources of innovation come from a range of market actors’ outwith the business, including the customers, suppliers and competitors
.

Therefore, it appears that social capital is vital in establishing successful networks and is further reinforced by the networking process. 

Innovation

There is an increasing interest in collaboration and networking in recent innovation literature.  In Steven Johnson’s ‘Where good ideas come from: The natural history of innovation. 2010’ he postulates that most innovation is not due to “eureka moments”, but in fact from a mixing of hunches and ideas. He argues those that regularly come into contact with people having diverse interests and viewpoints are more likely to come up with innovative ideas. “Chance favours the connected mind”.

Trying to channel these connections can, however, be more challenging. Jacques Levy, in his article on Serendipity
, suggests that whilst “it is possible to create more favourable conditions to encourage innovation”, it is difficult to programme and control these factors. He describes this as “the productivity of randomness”, suggesting that bringing together connections and networks helps multiply these opportunities.
In a 2007 White Paper report published by the Economics Intelligence Unit
, which looked at key changes in the world economy, the report reviewed the importance of business collaboration in an ever expanding global economy and concluded that “the future belongs to those who collaborate”.
High levels of collaboration and networking are now more commonly linked with, and act as a key driver for successful innovation.  A NESTA working paper identifies that networking is a key tool to promote innovation. Knowledge and experience is more efficiently diffused through the collaboration of actors and there is a greater opportunity of successful innovation
.
The OECD Innovation Strategy further supports this concept of knowledge sharing through networks and highlight the important role of knowledge networks and markets in generating and implementing ideas, and subsequently fostering innovation, “the circulation of knowledge is essential for innovation"
. 

There is a growing body of evidence that companies involved in formal networks (for example clusters) have an improved innovation performance compared to those not in such a network.
Figure 2.1 provides a snapshot of innovation performance in clusters
. It measures the performance of innovative businesses involved in clusters against a range of innovation indicators and draws comparisons with innovative businesses that are not involved in clusters.


Figure 2.1: Innovation Performance in Clusters
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The evidence suggests that there is a direct link between innovation and working together through clusters/networks, as those that are involved in cluster activity are generating higher levels of successful innovation than those that don’t across a whole range of indicators.

A recent cross country study to inform the OECD Innovation Strategy
 found that collaboration is an important part of the innovation process. In 16 out of 18 countries firms that collaborated on innovation spent more on innovation than other firms. This suggests that collaboration is “unlikely to be undertaken as merely a cost saving exercise but instead was intended to extend the scope of a project or compliment a firm’s existing competencies”. 

Economic Impacts

Perhaps the most important reason as to why businesses network is the direct quantifiable economic impacts generated through networks. The impacts that could be generated through successful networks and innovation includes jobs, salaries and GVA contribution to the wider economy and supply chains; an increase in productivity, developing new products or patents; securing inward investment etc. 

There have been a number of research studies that outline the success of businesses (in terms of growth and developing new products) that are involved in innovation networks compared with those businesses not in networks. The data suggests there is a strong link between network participation and performance. 

A study undertaken by the Centre of Excellence for Science and Innovation Studies
 looked at the number of patents being granted over the period 1994 – 2001 across a range of industry sectors. Those that developed products through innovation networks were on average between 1.1 – 1.5 times more likely to be granted approval for their patent.  This supports the information presented in Figure 2.1 above which suggests a direct correlation between networking and increased levels of successful innovation. 

The quantifiable impacts and performance of networks is considered further in Section 2.4. 

As outlined above, there are a number of positive benefits for businesses who network, and it is therefore perhaps not surprising that public sector agencies interested in economic development have over many years supported and facilitated networks in a variety of forms.

2.2 Determinants of Success

Despite the increasing interest in networks and the development of social capital, networks are not an end in themselves. Studies across a range of networks suggest that the most successful networks have a clear and strong purpose. In addition they need and be demand driven
. 

Establishing a purpose

Establishing the over-arching purpose of the network is vital in attracting the right members, developing and appropriate structure and setting the goals and targets of the network
. The purpose of the network will, to a large extent, dictate its structure
. It is only once the purpose and structure of the network is set out can businesses make an informed decision on whether the benefits of collaboration are greater than the inputs required.

Businesses are less likely to collaborate and join networks if they are unsure about what is the purpose of the network. 

A discussion paper published through NESTA identified that supporting networks is a cost-effective way to encourage innovation – but only if they are purposeful
.

A recent study of businesses in Germany 
 explored the relationship between innovation performance and network participation. The study suggested that participation in networks generally was not strongly correlated with performance. However if the network had a specific aim of improving innovation, this had a positive impact. This once again evidences the need for a network to have a strong purpose to bring real benefit to companies.

Return on investment

Successful networks require considerable input from collaborators whether it is time, financial investment or experience. 

For example in the recent review of Chemicals Sciences Scotland
, feedback from organisations involved identified positive benefits from networking, although highlighted the time requirement was an issue.

Businesses are unlikely to become involved in networks unless there is a commercial (although maybe not immediately financial) benefit or return to them – the returns have to be greater than the investment, whether it is time, money or knowledge capital
. 

Jeff Shuman and Janice Twombly of the Rhythm of Business highlight this need to demonstrate the tangible benefits of collaboration in their research and draw the conclusion that the benefits of collaboration have to outweigh the inputs, as shown in Figure 2.2.

Figure 2.2: Benefits of Collaboration
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Source: The Rhythm of Business

2.3 Development of Networks

Linking this benefit of collaboration with the role of the networks in building social capital, a number of studies have outlined how increased trust can lead to deeper levels of collaboration over time.

One function of the network is to help businesses to progress along this journey, through building greater levels of social capital.

Huxham and Vangen (2000)
 in their work on collaboration argue that trust is a necessary precondition for such collaboration and that in practice mistrust is frequently the starting point in the bulk of business relationships.  As such they propose a trust building element when examining collaboration.

This model (shown below in Figure 2.3) suggests an ever improving level of trust and therefore ability and willingness to collaborate.

Figure 2.3: The Cyclical Trust Building Loop
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Source: (Huxham and Vangen 2005).

Several analyses have taken this staged model as a way of describing the development of networks. 

For example the model adopted in Northern Ireland for showing network development uses a five stage model of development from networking through coordinating and mobilising, to collaborating and sustaining
. 

On a similar vein, the model in Figure 2.4 outlines the ‘partnership journey’ which shows the evolution of a network with a strong underlying purpose from a collection of businesses with a common agenda through to businesses that collaborate to achieve common goals. This model has successfully used in recent evaluations of networks and clusters in the UK, including Scotland Food and Drink (for Scottish Enterprise) and Sunderland Software City (for One North East).
Figure 2.4: Partnership Journey
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These models help to demonstrate the progress that can be made as the networks become more mature.  It is these linkages that are important in demonstrating the value of networks to businesses and the change in behaviour that arises.

2.4 Performance and measurement of networks

Networks have both tangible and intangible impacts upon performance and innovation, with no ‘standard’ tool or system to measure the impact. The literature has identified some more common methods for measuring the success of networks and the impact on influencing innovation. These included:

· jobs, salaries and GVA contribution to the wider economy and supply chains; 

· changing collaborative behaviour;

· improved awareness of other actors;

· securing venture capital and investment from business angels;

· development of new technology, products;

· intellectual property measures e.g. number of patents approved.

The following section considers recent evaluation evidence where networks and collaboration were key to the overall delivery of the project and provided added value. However, it has also been noted that it is often difficult to quantify and identify all the benefits that cascade down through networking

PwC Impact of RDA Spend

The PWC Impact of RDA spending provides key benchmark performance data for the English regions from a number of evaluations across three broad themes (business development, regeneration and infrastructure and people and skills)
. This was built from an extensive study of all the RDAs in England and their interventions carried out on behalf of the Department of Business, Enterprise and Regulatory Reform (BERR) in 2009. The guidance is used to compare and measure the success of projects, relative to other similar projects. The sub-categories of sector/cluster development and science, innovation and R&D are the most appropriate to consider within our research. 

The guidance outlines the key market failure rationale for the public sector supporting projects of this nature was to help address information asymmetries i.e. where companies lack the information needed to make decisions, networking and collaboration is a key tool to help in exchanging knowledge and new ways of working. Further, the report identifies the role of innovation networks and infrastructure as having the potential to help support businesses outwith the network within the wider economy.

In terms of economic performance, the average return on investment (ROI) of a sector/cluster development and science, innovation and R&D project is 8.3 – 8.7:1. This means that for every £1 the public sector invests in a project, on average this produces a return of £8.30 – £8.70 GVA in the regional economy.
  

The review of sector/cluster development projects also reveals there is a high level of additionality associated with the new jobs created through the interventions. On average, the overall net additionality for sector/cluster development projects was 67%, compared to the wider business development theme which had an overall net additionality of 48%.

This suggests cluster/sector development projects offer a greater level of value added – i.e. clusters, network support help to generate net jobs that would not have been generated in the absence of activity. 

European Comparators
As highlighted above, there have been some recent studies undertaken in Sweden as to the effectiveness and performance of businesses collaborating in networks. We have already identified evidence from the European Commission and the Centre of Excellence for Science and Innovation which shows the impact of clusters on innovative performance. 
A recent report by Grufman Reje
 on Clusters and Innovation networks in western Sweden details the GVA performance of cluster and non-cluster companies over an eight year period. The evidence clearly shows a direct correlation between growth in GVA and involvement within clusters, with clusters on average showing growth of 213% in GVA, compared to just 58% of companies not operating within a cluster. 

Other Evaluation evidence

A range of evaluations on networking interventions have been reviewed for this study and have shown a mixture of both quantitative and qualitative benefits for companies involved.

As well as direct sales improvements attributable to the network, companies also cite a number of wider strategic benefits, including:

· improve market intelligence and understanding
· new networks and supply chain links have been established
· new business activity and new markets

· access to better information available
· influence with government;

· development of coherent industry strategy; and 
· improved profile of the industry
2.5 Network facilitation

Charles Leadbeater in his analysis of the Manchester support for innovation highlights the importance of intermediary functions (often public sector funded or led) that are providing “a platform that allows capable and talented people to combine and collaborate easily, to rapidly create and share ideas, turning them into business and products, constantly learning from both success and failure, whether their own or their peers
.

The SE research identifies that brokerage and network facilitation is important, and identifies some of the key tasks involved:

· encouraging companies to attend sessions;

· co-ordinating projects that are interesting and relevant to all members;

· bringing potential members together;

· creating and sustaining interaction in the early stages;

· developing projects which help build valued interaction and trust;

· once networks are sustainable brokers play a valuable role in ensuring an equal spread of power and dependency between members so there is no friction;

· creating an informal / social environments;

· reinforcing the benefits for members.

However, the role of a network facilitator is not limited to the tasks outlined above. There is also a role for the facilitator to manage the expectations of members with regards to funding (which is finite) and long term outcomes. 

While it is important to secure ‘quick wins’ in order to demonstrate the value of the network to members, the realisation of the goals and objectives of the collaboration e.g. new product or process development may take years to be delivered
.  

The public sector is highlighted as having a key role to play in facilitation of open innovation networks through building strong business environments for clusters to grow, including infrastructure and access to finance
. This is particularly apparent at the early stages of a network, where public sector stimulation to help establish the collaboration is often seen.

As highlighted in the European Clusters Memorandum, “Industry led networks will be the prime movers in cluster development, and there can be a role for public authorities to support this process”

The Government Office for Science published a paper in 2010
 exploring growth opportunities in the UK economy. It identifies the role for the public sector as facilitating industry led networks - “industry, SMEs and research organisations should be encouraged to work together to develop their own strategies and roadmaps, with Government adopting an observing, listening and facilitating role”. The main focus of recent literature is on the public sector allowing the free market to operate without any significant input into the structure, but simply helping create the conditions for networks to be successful and stimulate innovation through, for example, financial support and incentives. 
3. Good Practice 

The following section highlights some key good practice messages that have emerged from the literature review. This is summarised below and supplemented by a good practice guide.

· the network should have a clear and strong purpose or objective – “supporting networks is a cost-effective way to encourage innovation, but only if they are purposeful”;

· the network should demonstrate the tangible benefits for collaboration, the benefits should outweigh the inputs – “the returns have to be greater than the investment, whether it is time, money or knowledge capital”;

· network membership should be demand led and engaged with industry – “ companies are crucial partners in cluster initiatives”;

· the network should have defined leadership and ownership driving it forward – “good leadership should cut across administrative boundaries and draw in and empower local businesses outside Government”;

· the network should employ the services of an intermediary or facilitator (often public sector funded or led) to bring the right actors into the process and manage expectation – “a platform that allows capable and talented people to combine and collaborate easily, to rapidly create and share ideas, turning them into business and products, constantly learning from both success and failure, whether their own or their peers”; and

the network should have a continual cycle of renewal and membership ‘churn’ – “there is a familiarity between members and significant overlap and cross over this can result in ‘knowledge redundancy’ which has a negative impact on innovation”.
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