Driver 1 Open Innovation

Open innovation is the name given by the US academic Henry Chesbrough to the trend in which innovating firms are increasingly acquiring relevant knowledge from outside their own R&D labs, by collaboration, outsourcing, acquisition etc. In Europe the same phenomenon is also referred to as the industrial ecosystem. On the one hand this trend emphasises the importance of linkages in R&D between firms and all other research performers. On the other hand it could also be seen to be reducing the need for research, placing the emphasis instead on knowledge transfer. Proctor and Gamble have had high publicity for their Connect and Develop model for innovation. Broadly within an open innovation model, this approach involves the company identifying consumer needs and then searching for promising ideas around the world that the company’s resources could apply in innovative solutions. The company is proud to announce a reduction in R&D investment as a percentage of sales from 4.8% in 2000 to 3.4% today at the same time as innovative and financial performance have soared. For ERA this trend raises challenges of how to ensure that Europe offers the right environment for such linkages to be formed and to ensure that European firms do not look outside Europe for their knowledge inputs.
Alpha Outlook

Europe continues to feature knowledge transfer as a key objective for its science system but policy continues to be made mainly separately for research and innovation. There is a moderate increase in the rates of licensing technology and formation of spin-out companies. 
Beta Outlook

Companies consider European research to be fragmented and unresponsive to their needs and increasingly locate their R&D and innovation activities outside Europe to capitalise on the linkages available. Political confidence in the value of research investment is reduced.
Delta Outlook
A growing realisation that one of the principal rationales for research is to gain access to knowledge generated by others leads to a series of initiatives for promoting interdisciplinary clusters and linkages across Europe and facilitating the productive flow of knowledge. Europe’s innovation ecology is seen as a prime motive for inward technology investment.
Driver 2 European Universities

In most European countries Universities are key performers of basic research and have an almost exclusive role in the training of future researchers. On the other hand their capability has been challenged. Performance in world rankings is poor with only nine institutions in the top fifty of which five are from the UK. Under-funding, lack of autonomy and  poor systems of governance have been cited as key weaknesses. From an ERA perspective key questions are whether universities in Europe (and collocated labs in National Research Organisations) have sufficient excellence, strategic capability and ability to cooperate?

Alpha Outlook

An elite group of universities, mainly from Northern Europe, keep pace with world rankings and others find a role principally as regional centres for training and knowledge transfer with a limited number of specialist areas of excellence. A third group continue to fall behind in their ability to attract top class research.
Beta Outlook

Even Europe’s best universities are unable to match the financial muscle of their US and increasingly their Asian counterparts. This begins to erode a key source of income and talent inflow from foreign students. In other countries a failure to reform governance prevents the formation of centres of excellence and with continuing low pay and morale the best talent is attracted elsewhere. 
Delta Outlook
European governments recognise that a sound financial basis is essential, coming from a mix of public funding, student fees and research income and endowments from business and elsewhere. At the same time reform of governance empowers universities across Europe to form and implement their own strategies and hence to find a niche in the economic, social and cultural environments in which they operate and to achieve critical mass.
Driver 3 Lead Markets

A succession of reports have emphasised that one of the main disincentives for research investment in Europe is the fragmented state of European markets for innovative goods. Mobile companies locate their innovative activities close to markets favourable to innovation. Such markets are called lead markets, because they contain sufficient lead users willing to purchase innovations at a formative stage and provide feedback to those developing them. At the same time a lead market has characteristics which foster the eventual spreading of innovations to other regions and global markets. Public policy can foster the development of lead markets by creating favourable demand conditions through the use of public procurement of R&D or innovative goods and services and through the use of regulation to create demand for innovative goods and services requiring R&D to realise them. For ERA the significance is that coordination of demand and supply in research increases the chance of successful policy and makes it more likely that the industrial component of the European research system will sustain or increase its commitment to Europe.
Alpha Outlook

European firms do their best to introduce innovations through national markets and focus on an export orientation. Some progress on the Single Market allows wider diffusion of innovations to progress more quickly than in the past. At the same time those who can afford to also conduct research and innovative activities in the USA and China. 
Beta Outlook

Fragmentation of European markets is not addressed. There is no coordination of public procurement of innovative goods and services and EU Directives are not well implemented leading to significant local variation. Research investment declines and innovative start-up firms are rapidly acquired by US purchasers who can realise higher value in their large and innovation friendly home market.
Delta Outlook
A series of initiatives to coordinate research investment with a package of measures to stimulate demand for the eventual innovative outcomes of that research create a new confidence in Europe. Governments and their agencies realise that major savings and improved services are to be gained through coordination of demand in sectors such as health and transport. 
Driver 4 Civil Society

In the past research policy has sometimes led to mutual misunderstanding or even clashed with the wishes of citizens. Yet research is the key to many areas of public concern such as energy, climate change, food and health. Apart from a few experiments little has been done to engage citizens in the definition of research agendas or in subsequent engagement as these initiatives progress. How to bring explicit consideration of ethics into public policy and to balance conflicting values (for example in the benefits and concerns surrounding stem-cell research) remains a key challenge.
Alpha Outlook

Research policy continues to be defined largely by professional communities from science, government and business. Citizens are largely apathetic but occasionally an area of concern will achieve media attention and lead to conflict and the emergence of “no-go areas”.

Beta Outlook

Citizens become increasingly frustrated at their inability to influence research agendas and this begins to erode political confidence in research. Conflict over key areas of ethical or social concern increases fragmentation of European efforts.
Delta Outlook
Active efforts to use technology assessment and other methods of citizen engagement in the formation of research policy at a European level create a momentum that eventually spreads to national and regional levels. Research priorities are influenced and the level of public support and confidence increases.

Driver 5 Proportion of research funding devoted to European cooperation
The Framework Programme is the largest single effort devoted to European cooperation but it accounts for around 6% of the EU’s national R&D funding (though a somewhat higher proportion of competitive research funding). Other European cooperative efforts such as ESA with a budget of €3 billion and EUREKA draw resources into European cooperation. More recently ERANets, Regions of Knowledge and the broader efforts resulting from the OMC have also increased the level of resources available for cooperation. Some bilateral and multilateral initiatives and shared large facilities exist. Nonetheless, overall the proportion of public research funding devoted to European cooperation is an order of magnitude less than that dispensed and executed at national or regional level. Despite the availability of mechanisms for pooling resources the practicalities have proven difficult, as has progress in opening national programmes to researchers from other Member States. Difficult trade-offs are involved.
Alpha Outlook

Slow progress is made in the pooling of resources. A few pilot schemes are launched but they are small in relation to the Framework Programme. Gradually the proportion of resources for cooperation rises to around 15% by the end of FP7.

Beta Outlook

The prevailing national attitude is that the FP is sufficient to take care of cooperative activity and hence that national resources should be devoted to improving the local competitive position in science. The principal rationale is not one of the State buying the best science on behalf of its citizens but rather one of preserving national capabilities.

Delta Outlook
Initial success with the ERC and ERANets convince governments that they can obtain higher value for money by exploiting competitive pressure in science on the one hand and building critical mass on the other. National programmes are progressively opened to researchers from other Member States though normally with conditions attached to ensure that national teams play a central role in supported projects or else benefit from knowledge transfer.
Driver 6  Global re-location of scientific strength, investment and  human resources
Europe has just over half the number of researchers per 1000 labour force compared with Japan and the USA. However, the rapidly rising numbers of qualified researchers in China, India and other emerging economies creates a new challenge. At the same time the R&D expenditure of these countries as a percentage of GDP is rapidly catching up, while Japan and Korea are already well ahead. Over a 10 year period 5 Asian economies which collectively used to invest 25% less than the EU now invest over 15% more. Looking to the future the ageing European scientific population may well only be sustainable through immigration. Through brain circulation it may be the case that neighbouring countries (particularly North Africa) with rapidly growing and youthful populations emerge as significant scientific players.
Alpha Outlook

Europe has a gradually declining share of scientific outputs as other regions grow their activity. The present scientific workforce is maintained through immigration and constant campaigns to interest young people in research careers. In 2010 Europe fails to meet its 3% target but the increase in R&D spend achieved is considered to have justified the target. Nonetheless business R&D levels continue to fall short of expectations as new investment tends to go to emerging economies and the USA.
Beta Outlook

Entry to scientific careers in Europe reaches crisis point as the number of private sector jobs for researchers declines and for some member states waves of retirements reduce the absolute number of researchers. Europe’s share of high quality scientific publications declines rapidly.
Delta Outlook
New coordinated approaches to research and innovation policy restore industrial confidence and are accompanied by a substantial increase in investment in op level scientific training. Inward migration of researchers is actively encouraged but at the same time it becomes a normal part of a European research career to spend some time in the USA and another period in Asia. The global flow of ideas is stimulated.

Additional Drivers
	Driver/Inhibitor

	European Research Council – does the introduction of Europe wide competition for research funding on the basis of excellence for single teams or researchers change the rules of the game?

	FP7 Instruments – does FP7 have the right range of designs of funding and coordination instruments to support the development of ERA?

	Progress on the Lisbon Agenda – How dependent are ERA objectives on achievement of the broader reforms embodied in the Lisbon Agenda?

	Cohesion and integration – will the diversity of European strengths and specialisations in research prove to be a positive or negative factor?

	Political expectations from the research system – will political pressure lead to expectations of short-term socio-economic impact?

	Governance of the EU – will changes in the high-level governance of the EU affect the rate or depth of integration in research and innovation?

	Policy coordination and coherence - good policy intelligence for long-term vision and strategy

	Emergence of Regional dimension in research and innovation

	European education/learning system, very important for the research system


