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1  A dd re s s i ng  i ne qua l i t y  in  th e  kno w ledg e - bas ed  eco no my :  a n  i s s ue  o f  
e na b l i ng  new  p la ye rs  o f  ch a ngi n g  t he  r u l es ?  

Whatever else in the world we know survives to the year 2000, [the disparity between rich 
and poor] won’t. Once the trick of getting rich is known, as it now is, the world can’t 
survive half rich and half poor. It’s just not on. (C.P. Snow, the Two Cultures, 1959). 

While the optimism of this half-decade old statement of hope and confidence in the power 
off science and technology in overcoming poverty and inequality has been unfulfilled, it 
resonates strongly with beliefs currently gaining momentum that engaging in science and 
technology is “the trick of getting rich”. Sustained by widely shared notions about the increasing 
dependence of economic growth and development on the support and effective exploitation 
(“innovation”) of scientific research, technology development and knowledge in general, policies 
for science and technology are re-assuming increasing centrality in national, regional and global 
strategies for economic growth and social development. It is assumed that learning how to exploit 
the potential of knowledge, and in particular in its most advanced forms, is an essential pre-
condition for staying afloat within the context of the highly competitive, global and knowledge-
based economy. The ever-increasing role of innovation based on advanced scientific and 
technological research has created “new rules of the game”. 4 Securing a sizable share of its 
benefits depends on learning how to play by these rules, which determines the divide between 
those who will become winners and losers, pioneers and laggards in the epochal transitions that 
are underway. This learning process is guided by the success and progress of some countries both 
in the developed and developing world, providing the role models of particularly astute players of 
how to gain and retain competitive advantage and/or how to catch up and transform from 
developing to developed economies.  

                                                 
1 This paper is part of ResIST, a project funded by the European Commission’s Sixth Framework Programme and 
coordinated by Peter Healey at the James Martin Institute at Oxford University.  
2 Technology Policy and Assessment Center, School of Public Policy, Georgia Institute of Technology, Atlanta, GA 
USA 
 
3 CES, University of Coimbra, Portugal July 15, 2008. Correspondence: tsp@ces.uc.pt 
 
4 UNESCO (2005) UNESCO Science Report 2005. 
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The emergence during the 1990s of such notions as the “new economy” and the 
“knowledge-based economy” to account for the unprecedented long and strong economic growth, 
seen to be driven by, in particular, ICT-based innovation, was also a period of increasing 
inequality both within and between countries. Inequality and distribution returned to global, 
regional and national policy agendas (Kanbur & Lustig, 1999), following a period of almost 
exclusive concern with growth alone.  

A conception of STI may be seen to have emerged in discussions about “how to make 
S&T work for the poor” which depict STI policy as a game with more or less fixed rules where 
success and failure are determined by the capability of players to play cleverly the game by the 
rules, emphasizing at the same time that some are excluded from the game by not being in 
possession of the minimal key resources (education, technological capability etc) required to join 
the game at all. The game metaphor – with its game-internal production of winner and losers: 
create, exploit and retain competitive advantage, move first and stay ahead, create temporary (and 
not so temporary) monopolies etc – indicates, however, that inequality may as much be an 
integral effect of the game, as a consequence of remaining out of or being excluded from the 
game. The uneven distribution of capacities and benefits in this game may thus partly also be 
inherent to, being produced and reproduced within the game itself. 

Thus, it may be not be appropriate to think about addressing issues of unequal and 
inequitable distribution of resources and benefits only in terms of extending the number of 
players, of merely “applying” more universally frameworks that have proven their effectiveness 
for some in terms of sustaining (aggregate) growth, while bracketing the distributional 
dimensions and effects of these policies. Hence, it is impossible to embrace the unqualified 
optimism of the quote that, as science and technology are again perceived as increasingly 
essential instruments in terms not only of maintaining high growth rates, but also breaking 
stagnant development and alleviate poverty. Thus, the issue is not only to understand and apply 
the “trick”, about learning to play the game by its rules, but also about learning new tricks and 
about changing the rules of the game  

This may not necessarily be the call for a radical departure from prevailing STI policy 
frameworks that it may appear to be. Obviously, criticisms of prevailing STI policy approaches in 
terms of their narrow focus on economic objectives, market mechanisms and firm-centred 
perspectives are not uncommon. There efforts place themselves within that context, emphasizing 
that extending the scope of innovation policies in terms of core objectives and priorities requires 
a wider, long-term process of reassessment, extension and re-articulation. A process in the 
direction indicated may to a large extent be seen to already, if ambiguously, well underway. In a 
sense and to some extent, such efforts to extend and rearticulate dominant, “economistic” STI 
frameworks and agendas have become integral parts of the overall STI policy agenda itself. One 
major indication is the Lisbon strategy itself. As an agenda which juxtaposes knowledge-based 
growth and social cohesion, making Europe “the world’s most competitive knowledge-based 
economy” while retaining and renewing “the European social model”, it is one key indication that 
the widening of the “knowledge-based economy” is a salient part of contemporary STI policy, 
which we call the ‘Knowledge Policy Paradigm’. But it may as well, through its lack of 
sensitivity to and evasive handling of some key internal contradictions of that agenda, also be 
seen to indicate the still long way to go before these contradictions and tensions are overcome 
and its multiple and prima facie conflicting objectives are integrated, directly contributing to 
increased ‘social cohesion’ into what we will outline in terms of the ‘Social Cohesion Policy 
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Paradigm’, corresponding to an integrated multi-objective STI policy framework. The full 
development of that framework and agenda depends, however, on sustained, long-term work to 
develop new final and intermediate objectives and their correlate performance indicators and 
accountabilities. New types of correlations and causalities need to be identified and explored; 
different sets of learning-enhancing experiences and “best practices” selected.       

This  paper, which builds on a previous paper presenting a framework for analysing 
science, technology and inequalities (Cozzens et al., submitted), attempts to contribute to that 
process, by highlighting and emphasizing some main issues and points of entry for these efforts 
to extend and rearticulate the STI policy agenda. This paper starts with a review of some major 
issues and discussions within the mainstream STI policy debate, in particular within the European 
context. It is thus in a sense a sort of “immanent criticism” of these frameworks, and assumes that 
the process of extension and rearticulation is to some extent an issue of adding emphasis to 
arguments and approaches within that framework which point towards a concept of integrated 
multi-objective policy, focusing on improving social cohesion. This is, then a first, general step 
on a general, conceptual level indicate the way, from within prevailing STI policy frameworks, 
towards an outline of alternative frameworks, or paradigms.  

2  T h e  K now l edg e  E co no my  P o l i cy  P a rad i g m 

2.1 Main features of the paradigm 

The concept of the knowledge based economy has achieved extensive success as both an 
explanatory framework for explaining and a normative framework for prescribing success in the 
contemporary economy as driven primarily by investments in scientific knowledge and research 
and technological development. The achievements of some particularly successful countries such 
as the USA, a number of European countries, Japan and other Asian catch-up economies provide 
models and guidelines for others to emulate. To be able to catch up with the developed world, 
poorer and less developed countries are advised to invest in R&D, technology and knowledge.  

Both national governments and various international bodies such as the European Union, 
the World Bank, the IMF, the OECD and others now subscribe to the notion of a ‘knowledge 
economy’. Over the last decade, a general conviction has emerged and taken hold that this notion 
should frame and guide policy development of policies for growth and development, in 
developed as well as in less developed nations. By defining knowledge as an increasingly 
important ‘strategic resource’ in modern societies, developing effective policies for education, 
scientific research and technological development and R&D, are seen to become increasingly 
important. The progress of societies and the success of their economies will hence depend 
essentially on their capability to develop and implement effective policies for the production, 
distribution and application of knowledge. Such policies for knowledge are also generally 
reconceptualised as and embedded in broader policy frameworks for knowledge-based or 
knowledge-driven innovation, since the effective harnessing of the socio-economic benefits of 
knowledge is seen to depend essentially on specific capacity and competence to translate 
knowledge into products and services that are novel, useful and commercially viable. Hence the 
extension of science and technology, and research and development (R&D) policy into science 
technology and innovation (STI) policy, where “innovation” enters the equation partly to account 
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for the persistent and pervasive “paradoxes” of S&T/R&D policy – the co-existence of strong 
R&D and weak economic performance (in casu the “European paradox”), or vice versa. 5 

The notion of knowledge economy is predicated on a definitional hierarchy of types of 
knowledge, within which advanced, research-based scientific and technological knowledge is 
placed at the apex. The knowledge-based economy is defined by the “fusion of science, 
technology and the economy” (Daniel Bell), through which science and science-based 
technologies have become immediate sources of innovation and growth: “Scientific research, 
technological development and innovation are at the heart of the knowledge-based economy”.6 It 
is innovation based on advanced scientific and technological research which sustains the acceler-
ating rates of innovation and technical change which characterize advanced economies.  

While different versions and definitions of the knowledge economy and society circulate, 
they have within STI policy contexts achieved stability and coherence through the development 
and use of a core set of standard indicators of performance and progress in terms of developing 
into “knowledge economies”. This set includes, as developed and disseminated by in particular 
the OECD 7 and the EU, indicators such as public and private investment in R&D; the R&D 
intensity of nations (R&D as proportion of GDP), and industries (R&D as proportion of sales); 
high tech export; output and employment in high- and medium-tech industries; patents, 
trademarks and designs; proportion of population with secondary and tertiary education; number 
of S&T graduates; new products to the market and the firms; level of ICT expenditures and 
several other ICT-related indicators (broadband penetration etc). These indicators shape and 
constrain policy formation by providing a set of common standard terms, concepts and measures 
of performance that are easily translated into policy objectives and targets. The key role that 
indicators play in the development and practice of STI policy may be seen as particularly 
revealing concerning the relative stability and continuity of STI policy frameworks as they have 
developed over 50 years, as well as its strong commitment to economic objectives. Characteristic 
of this approach is also the absence of social indicators, relating STI policy and wider social 
dynamics and impacts, in favour of a more internalistic input/output relationship in STI, inspired 
in economics (Godin, 2005). 

The development of STI policies through general dissemination of these conceptual 
frameworks and model policy solutions does, however, raise a number of questions. Policy 
development for the knowledge economy is often understood as a process of dissemination, 
imitation and convergence, often framed in the apolitical terms of (policy) “learning”.  

This may erase tensions and preclude alternative options that must rather be exposed and 
addressed at a fundamental level for the development of effective STI policies with social or 
distributional objectives at their core to become possible. One specific and pervasive aspect of the 
dominant frameworks is how policies framed in terms of competitiveness invariably emphasize 
“excellence”, through mobility, concentration of resources and critical mass by creating, e.g., 
elite universities or centres of excellence as poles of attraction for the “best talent”. There is less 
evidence of much sensitivity to the apparent and potential contradiction and goal conflicts 
between this and the rhetoric of equal opportunity and prosperity for all. Equally notable in this 
                                                 
5  European Commission (2004) Science and technology, the key to Europe’s future – Guidelines for future 
European Union policy to support research, (COM(2004) 353 final), p.2 
 
 
7 See in particular, Godin, B (2005) Measurement and Statistics on Science and Technology: 1920 to the Present, London: Routledge.   
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“excellence discourse” is its neglect of the complementary and equally essential roles in 
innovation of distribution, diffusion and spillover. These latter dimensions are not only key 
determinants of innovative performance, but also of specific importance if concerns with 
inclusion and participation, with wide distribution and general sharing of the benefits of 
innovation, would become integral to STI policy. It is a remarkable paradox that one of the 
accompanying features of the emergence of “knowledge economy” and “knowledge society”, 
notions of the all-pervasive presence and impact of knowledge in all domains of society, is a all-
dominant focus on one small and highly specific form of knowledge.  

We will review three main issues where the conflicts between economic and distributional 
objectives in STI policies are particularly acute. These are, first, the issue of the general 
applicability of the prevalent knowledge economy paradigm: it is not evident that policies that 
have effectively pursued by some of the now most advanced countries and regions are equally 
applicable for countries and regions which start out from a lower level of development. Secondly, 
the paradigm may be seen to marginalise and immunize itself to distributional concerns and 
objectives: while it is recognized that STI policies pursued by advanced countries have 
undeniably in many cases proven highly effective in terms of their economies’ overall growth 
and productivity, that progress has in some cases been achieved at the cost of rising inequalities 
in the social distribution of wealth, within the economy in question and/or between that economy 
and other economies. And thirdly, within the increasingly competitive game of global economy, 
the framework has facilitated the development of stratagems by which the already successful 
have increased their chances of retaining and consolidating their hegemony against aspiring 
competitors. 

2.2 The general applicability of the paradigm 

2.2.1 From high-tech to pervasive learning 

Under the auspices of, in particular, the OECD and the EU, mainstream policy 
conceptions of the ‘knowledge economy’ have been developed and disseminated which have 
framed STI policy-making in developed economies and societies for a number of years. Their key 
ideas, arguments and indicators have thus been developed in response to the opportunities, needs 
and conditions of already well-developed knowledge economies. It is, however, far from given a 
priori  that policy objectives and priorities, benchmarks and ‘best practice’ models which may be 
appropriate for well-developed economies and effective for ensuring their continued success, are 
adequate and appropriate for economies and societies beyond the North. 8   

A number of standard indicators emphasize the salience in this framework of the most 
R&D intensive manufacturing industries. These industries epitomize the knowledge economy: 
they are extremely R&D intensive; scientific knowledge and research are immediate sources and 
drivers of innovation; they are fast growing and highly profitable. However, while high-tech 
manufacturing industries account for a growing share of value added in advanced economies (in 
particular in the US), they do still not account for more than four percent of GDP, even in the US 

                                                 
8  See, e.g., Joakum Arendt: Building science, technology and innovation policies, 
http://www.scidev.net/dossiers/index.cfm?fuseaction=policybrief&policy=62&section=363&dossier=13 , and 
http://www.scidev.net/dossiers/index.cfm?fuseaction=dossierfulltext&Dossier=13 
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9. Innovation in so-called low- and medium-tech industries remains essential to overall 
competitiveness and growth in all economies – and will remain so in the foreseeable future. 
While sophisticated knowledge and advanced technology may be essential in these industries, 
this is incompletely captured by R&D and high-tech indicators. A narrow focus on R&D 
intensive, high-tech industries may thus be seen to build on a skewed representation of the overall 
basis of economic growth and employment. A less high-tech-focused notion of STI policy may 
be seen to emerge, as the roles of Finland and the US as best performers in the knowledge 
economy are increasingly being matched by the strong performance of, e.g., Denmark, where 
growth is largely based on strong innovation performance in low- and medium-tech industries. 

The high-tech bias of dominant knowledge economy framings of STI policies may thus 
also be seen to sustain a narrow conception of how knowledge underpins innovation in the 
“knowledge economy”. While knowledge in an immense variety of forms arguably does play 
increasingly important roles in the modern economy, it does so in the whole economy, drawing 
on widely diverse forms of knowledge, not only, nor primarily, in R&D-intensive and directly 
science-based industries. Modern, innovative economies may be knowledge-intensive and based 
in a more generalised sense than suggested by high-tech biased conceptions of innovation. A 
broader perspective has, e.g., been proposed, phrased in terms of the pervasive role in the 
economy of “learning”, i.e., the creative and productive recombination of a large number of 
forms of knowledge, both tacit and formal, experience- and research-based. 10 Thus, the 
economical role of knowledge is not exclusively based on formal, research-based knowledge 
(“STI knowledge”), but includes also a wide variety of forms of tacit, experience-based, ‘doing-
using-interacting‘ (“DUI knowledge”) knowledge. While innovations originating in science-
based forms of knowledge are highly important and common, in particular in such R&D intensive 
industries as pharmaceuticals and ICT, the innovative deployment of STI knowledge is dependent 
on and embedded in DUI-based forms of knowledge.  

While too strongly R&D-biased innovation policies may be inadequate for many 
developed economies, in particular small and/or resource-based economies where low- and 
medium-tech industries pre-dominate, this is a fortiori the case for developing economies:  “A 
narrow innovation system concept focusing on the research and development system and on high 
tech and science-based innovations makes even less sense in the South” 11. Appropriate and 
effective innovation policies for less developed economies require a broadening of the innovation 
policy framework to take into account the diverse ways by which the productive mobilisation and 
creative recombination of knowledge contribute to innovation.  

Narrow high-tech focussed frames load the dice in favour of those particular advanced 
knowledge economies which are best placed to succeed in these particular industries, and restrict 
the range of policy options and strategies for coping in the knowledge economy. Within a broader 
framework, innovation in the knowledge economy can be about the creative mobilization and 
productive recombination of knowledge generally, in the whole economy, including the less 
glamorous low-tech, traditional industries which opens up for strategies which are better attuned 

                                                 
9 Hirsch-Kreinsen, H, D Jacobson, Steffan Laestadius (eds) (2005) Low-tech Innovation in the Knowledge 
Economy, Peter Lang: Frankfurt a M. 
10 Lundvall, B-Å (2005) National innovation systems – analytical concept and development tool, MS, 
<http://www.druid.dk/ocs/viewabstract.php?id=603&cf=3>, accessed Sept 2006.   
11 Lundvall, B A et al (2002) National systems of production, innovation and competence building, Research Policy 
31, 226.  
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to the needs and circumstances of economies where initial conditions are such that efforts to 
develop high-tech manufacturing will predictably be rewarded with meagre success (Viotti, 
2002). 12 

A broad approach also indicates a key role in innovation policies of less developed 
economies for efforts to identify, recognize and mobilize the unique innovative potential of local, 
community-based knowledge, including so-called ‘traditional knowledge’. These and other 
specific forms of context-bound, experience-based knowledge may be marginalized, neglected 
and suppressed in R&D-biased conceptions about how knowledge sustains innovation, with 
highly problematic social implications as to who are qualified to participate in and contribute to 
innovation processes. They may be mobilized as resources which enhance the distributive end 
assimilative capacities of these economies and societies. But mobilisation should be different 
from the appropriation and use of traditional knowledge by modern scientific research, as seen in 
cases of alleged ‘biopiracy’. In such cases neither the research nor its benefits are controlled by 
these communities themselves, the carriers of knowledge are dispossessed, rather than 
empowered. 13  

2.2.2 Diversity and divergence  

Tensions and contradictions are built into narratives about the knowledge economy 
through the combination or amalgamation of ideas about the “knowledge economy” and about 
the “systemic” determinants of innovative performance, as embodied in particular in the concept 
of “systems of innovation”. The wedding of knowledge economy and systems of innovation 
conceptions forms unstable conceptual amalgams.  The shift from classical science, R&D and 
technology policy to modern, “systems”-based notions of innovation policy is based on the 
realization that the persistent “paradoxes” of R&D and STI policy are in fact a symptom of 
overly narrow, implicit assumptions that underpin earlier conceptions of R&D policy. These are 
based on assumptions that investments in R&D will inevitably and quasi-automatically translate 
into actual innovations, productivity gain and growth. The concept of innovation policy grew out 
of the demise of the “linear models of innovation” that is seen to have sustained those 
assumptions. The scope of innovation policy must be extended far beyond R&D, in recognition 
that the effective commercial and social exploitation of the innovative potential of R&D and 
knowledge depends on the combination of complementary assets and competencies and on the 
configuration of a large number of factors, often with little or nothing to do with R&D as such, 
that influence innovative performance in complex ways. R&D is, hence, not a sufficient 
condition for innovation, and innovation policy must transcend R&D policy and address all these 
complementary assets, competencies and conditions. This requires a mix of policy measures and 
the synchronization of a range of a wide range of policies (education, industrial, social, ICT…) 
Moreover, highly effective forms of innovation may involve knowledge in essential ways, 
without being immediately based on results from R&D. In some economies, such forms of 
innovation may be far more common and economically more important than suggested by too 
R&D-focused and high-tech-biased conceptions of innovation.   

                                                 
12 Eduardo Viotti, National Learning Systems. A new approach on technological change in late industrializing 
economies and evidence from the cases of Brazil and South Korea, Technological Forecasting and Social Change, 
69, (2002), 653 – 680. 
13 On how this as a key objective in STI policies of less developed countries , see e.g. Ariel Nhacolo;Khatia 
Munguambe & Pedro Aide: Community Involvement in Research Projects in Manhiça: the Case of a Malaria 
Intervention by CISM, http://www.resist-research.net/cms/site/docs/Ariel_Nhacole.pdf 
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The implication of “systemic” approaches to innovation policy is that innovative 
performance is contingent on the “systemic” interaction and complementarity of resources, assets 
and conditions, not on specific strengths or weaknesses considered in isolation. This dynamic at 
the “systemic” level is captured neither by single benchmarks, nor by their simple aggregation. 
While policy approaches predicated on benchmarks and best practice creates a dynamic of 
convergence pull on policy development and learning, systemic approaches also open up for the 
possible success of widely divergent configurations of policies, assets, resources and conditions. 
Emphasizing diversity and divergence may open up for policies predicated on specific systemic 
qualities and assets that are not easily identified in single and/or aggregated benchmarks, nor 
effectively addressed through trans-systemic transfer of best practices.  

If the innovative capacity of innovation systems is defined in terms of capacity to 
mobilise and recombine knowledge (including traditional knowledge or context-specific 
competencies or assets) in a productive way, that capacity is not only or primarily determined by 
the productive capacity that is primarily measured by capacity and output of research, or R&D. 
Innovative capacity is as much a function of the capacity of innovation systems in terms of 
knowledge distribution and absorptive capacity of the key actors (deriving from the particular 
local context within which they are operating). R&D contributes to innovation not only as 
immediate source of innovations, but also by expanding and enhancing the capacity of people, 
firms and institutions to assimilate knowledge and put it to productive use. This is why it is 
important that knowledge production is strongly connected to the needs and capacities of local 
communities through more open innovation systems and knowledge exchange strategies linking 
researchers and end-users. The more proactive universities in developed economies in cash-
strapped situations are already mobilizing themselves in their strategies plans to develop 
knowledge exchanges strategies with local development agencies to meet local knowledge needs 
14.  

While this is an essential contribution by R&D to the innovative capacity and 
performance of any innovation system, it may be particularly important in the context of less 
developed economies, where innovation strategies may – according to conventional assumptions 
– to a larger extent build on imitation and adaptation rather than original inventions. However, 
phrasing the difference of innovation systems and strategies of developed and developing 
economies in these terms may, however, overstate their differences. On the one hand, imitation, 
adaptation and incremental innovation may – in both developing and economies – be seen to 
involve innovation and novelty to a higher extent than the terms themselves suggest, while, on 
the other hand, imitative and adaptive forms of innovation remain, and will remain, a key and 
dominant feature of innovation also in developed economies. 

2.3 Demands- and needs-driven innovation 

From a vantage point where the issues of social distribution of the benefits of STI is a 
core concern, it is a noteworthy characteristic of prevalent policies predicated on conceptions of 
the knowledge economy and of innovation systems (as well as their amalgams) that purely 
economic policy objectives are usually strongly dominant.  Productivity, competitiveness and 
aggregate economic growth form their core policy objectives, while distributional aspects and 
impacts are not taken explicitly into account, often justified by in ‘trickle-down” conceptions of 
distribution.  
                                                 
14 http://forera.jrc.es/fta/documents/anchor/HigherEdAnchorPaper.pdf   pg 6  
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While policy approaches that focus on market driven innovation have in many economies 
resulted in policies which have been highly effective in terms of overall innovative performance 
and aggregate economic growth, they have also in some cases remained too blind or tolerant to 
social costs and effects which these frameworks are not designed to take into account. Evidence 
indicates that the verso of the bright picture provided by economic indicators of a long period of 
strong, sustained growth, is increasing inequality, decreasing job quality and increasing 
insecurity. While some have enjoyed large increases in wages, others have benefited less, and 
many have even suffered an absolute income decline. What has emerged is a "picture of 
simultaneous growth in wealth and poverty unprecedented in the twentieth century" (Paul 
Krugman). This has taken place during a period of growth, at least partly explained by many by 
the success of policies to harness the potential for productivity increase of advanced technologies, 
in particular ICT. Assumptions based on the “trickle down” model of economic growth, that 
everybody will eventually benefit from overall growth although not in equal measure, have 
proven inadequate.  

The unequal sharing of the benefits of technology-driven growth has become particularly 
salient on the global level. The issue of less developed countries’ access to essential and 
affordable medicines has come to epitomize that gap.  The issue of drugs for neglected diseases 
has become a case of “fatal imbalance” (“Campaign for access to essential medicines”) between 
needs and innovation tailored to market demand, and as such a strong symbol of structural 
imbalances and mismatches between social and economic objectives of contemporary STI 
policies.  

Innovation has become increasingly market based. A shift has taken place in the relative 
roles of public and private R&D performers and funders. The proportion of total R&D performed 
by business has increased in most OECD economies, in some cases dramatically. Public STI 
policy is less framed in terms of initiative and of directing the R&D towards specific objectives, 
and more in terms of facilitation and support. “Increasingly, government must become a 
facilitator, enabling business and consumers to adapt to the demands and opportunities of the new 
economy” 15. Innovation policy remains firm-centred, about responding to “the needs of 
innovation” as perceived by these firms.  

The access to essential medicines issue may, thus, be the symbol of one type of “market 
failure” that has not been addressed in prevalent policies framed in terms of effective market-
based STI policies, viz. gaps that have widened between social needs and market demand. A 
needs-driven STI agenda needs to be developed to balance and supplement the dominant model 
of market-driven innovation16. Needs-driven research policies may be essential for ensuring that 
substantial public investments in research and innovation are fully valorised by users, by 
redressing inadequate absorption and take-up of research results. They may ensure that research 
becomes tailored to the needs of end-users such as local communities and citizens, and not 
driven, as it now often is, driven by priorities of peer review and publication in international 
scientific journals. This is particularly the case in developing countries as scientists and 
researchers who return after studies in developed countries often continue to work on research 
topics which are disconnected from their local context.  

                                                 
15 OECD Policy Brief, Sept. 2000.  
16 Roger Cortbaoui: Science and Technology for and by the Developing World, http://www.resist-
research.net/cms/site/docs/resistwrm_programme_rc.pdf 
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This ambiguity of the relationship between economic and social objectives is also salient 
in recent initiatives to redress the “linear model or “technology push” biases of mainstream STI 
policy. One example where this is brought about clearly is the influential so-called Aho-report 
that was produced for the EU Spring summit in 2006. Its proposals are phrased in terms of a 
marked shift towards a stronger emphasis on demand and market driven innovation. It is phrased 
in normative and policy terms: STI policy should pay more attention to the strong role that users 
and markets have in driving innovation. Its call to put far stronger emphasis in STI policy on 
demand side factors is, according to the report, no less than “a paradigm shift in the way we 
integrate innovation and social values” (Expert Group on R&D and innovation, 2006, p. 23).  

At closer look, however, the turn from technology to demand driven innovation seems 
less radical and the shift of order of priorities much more ambiguous than this leads to believe. 
Demands, markets, needs and attitudes are redefined as policy variables for policy makers to 
influence, change, mobilise, create, so that innovative business may get the conducive conditions 
for what is, within this STI policy framework, their key function: to innovate. There is a 
“demand-side deficiency” (p. 23) that need to addressed and redressed in order “to improve the 
operating environment for innovative firms” (p. 7). The objective is for Europe to create an 
“innovation-friendly market for the creative outputs of its businesses”. Instruments to redress the 
lack of the type of “lead users”, i.e., “demanding and novelty-seeking customers” is in particular 
the systematic use of public procurement to “drive demand for innovative goods”. It is also a 
need, more generally, to “foster a cultural shift which celebrate (sic) innovation and a desire (sic) 
to possess goods and experience innovative services, such that Europe develops as a natural home 
for innovators” (p. 6). Underneath the “paradigm shift” from technology to demand driven 
innovation the order of priority between demand and innovation remains firmly in place: demand 
is a policy variable that requires policy intervention in order to be tailored, not to (social) needs, 
but to the needs of innovation.  

Hence, there is no necessary neglect in prevailing conceptions of the role of the social in 
innovation, on “the social shaping of technology”. 17 Social dimensions may, at least in some 
versions, play a key role in STI policy frameworks, but ambiguously so – it may enter the 
analysis less as an independent policy variable/dimension in its own right, assessed more in terms 
of theoir functioning either as an asset or a liability to innovation. Hence, the issue of “the social” 
in STI policy analysis is to a high extent that of establishing under what conditions and in what 
forms it sustains or hampers innovation and the more final, core objectives that (firm-centred) 
innovation is assumed to promote: productivity increase, competitiveness, growth. This may, e.g.,  
be seen in the European debate about the “social model” and its articulation into a question of 
explaining the Nordic (EU member) countries’ salient leading position on both economic and 
social indicators. Challenging “neo-liberal” assumptions that high taxes and public expenditure 
are by default liabilities for innovation, restructuring and growth, they open up a venue for 
justifying the Lisbon strategy as one of both knowledge-based growth and social cohesion.   

2.4 The power politics of STI for competitiveness 

Thus, while it may appear from the overall trends as captured by general statistics, that it 
is obvious that “knowledge” in general, and science-and research-based knowledge in particular, 
is playing an increasingly central part in emergent “knowledge-based economy and society”, it is 

                                                 
17 The key role of the social as a constraining, enabling and shaping dimension on technological innovation was, e.g., 
the core idea and fundamental point of departure for the so-called “Sundqvist report”, OECD 1989.  
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far less obvious how − and what – policy implications may be inferred from and justified by this 
general evidence. In the short and longer term, any chosen line of action will benefit some actors 
and interests and harm others, depending on perceptions of available opportunities and viable 
options. It is, in particular, not evident how policy objectives to be achieved within zero-sum 
games of competition and competitiveness, can be generalized to apply to and benefit all. While 
immediate conflicts of interests may be dampened and alleviated, mechanisms which sustain 
reconciliatory solutions are not easily found. In their absence, the raw pursuit of competitiveness 
objectives within global contexts will easily be accompanied by increasing conflict.   

One case where such open conflicts of interests have emerged is, for example, for the 
issue of protection of intellectual property rights (IPR; more in a later section). The linking of 
IPR issues to trade, as was done for the first time in the Uruguay process of GATT, with TRIPS 
as the outcome, have made global IPR an issue in which tensions and conflict have become 
salient. That linkage as initiated by developed countries and the US in particular, has been seen as 
a move in the development of a global “level” playing field in IPR regulation, which is based on 
stronger protection and more extensive harmonisation of IPR regulations, and is seen by many to 
primarily sustain the interests of the most developed knowledge economies.   

Another issue where the creation of “level” playing fields may cement the competitive 
advantage of the already strong players of the game is migration of high-skilled labour. As 
economic competitiveness is seen to depend increasingly on access to a high-skilled work force, 
becoming a net beneficiary of these migration processes has become a key issue for gaining and 
retaining competitive advantage in the knowledge economy. Regions and nations are now 
developing specific policies to attract foreign students and researchers. As only a few developed 
countries have been net beneficiaries of migration of high-skilled workers, these inequalities may 
easily be exacerbated by such active policies to attract highly skilled personnel from abroad, as 
countries and regions that are already in advanced positions may extend and capitalize on that 
competitive edge.  

Another closely associated issue of increasing importance for developing as well as 
developed countries where competition may be positioned in direct opposition to development is 
foreign direct investment (FDI) as a main avenue for sharing the benefits of the knowledge 
economy. Each country may be under pressure to underbid each other in a game in which the fate 
of countries and regions in the knowledge economy depends on investment and (re)location 
decisions by a small number of MNCs which are becoming increasingly dominant in terms of 
share of private and total global R&D expenditure and innovation. 18 "Over the past eight years 
only 2% of global FDI has gone to Africa. And the financial losses because of changes in the 
terms of trade have been greater than all the aid and investment flows the continent has received." 
19  

While both IPR protection, migration and FDI may be essential instruments to achieve 
growth as well as widely distributed welfare, policies within these contested policy areas have 
developed in ways which tend to benefit the already advanced. Policies within these areas need to 
be balanced and designed with more explicit consideration of how they may specifically benefit 
less advantaged economies, nations and social groups. For any of these specific policy issues, a 
broader agenda and alternative options are being sought and developed: In response to stronger 

                                                 
18 See Monitoring Industrial Research: the 2005 EU Industrial R&D Investment Scoreboard, EU/Research 
19 World Economic Forum 
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and ever-increasing global harmonisation of IPR protection, a ‘development agenda’ for IPR is 
under development, emphasizing the need for flexible IPR policies according to the needs and 
circumstances of developing countries. In migration issues, opportunities are sought, not to stop 
migration, but make it benefit sending regions and countries 20. Increasing awareness is emerging 
on the importance of terms for FDI which may facilitate spillover and create virtuous circles of 
wider growth and development. 

3  T h e  So c ia l  Co hes io n  Po l i cy  P a ra d ig m i n  ST I  P o l i c y  

We envisage, then, the development of STI policy frameworks which put distributional 
concerns and objectives at their core. These approaches certainly continue to strive to stimulate 
economic growth, but they also strive to distribute the benefits and costs of growth more evenly, 
creating win-win situations. Reducing inequalities and increasing social cohesion are thus among 
their core missions. We propose here to call it the Social Cohesion Policy Paradigm in STI 
Policy, emphasising not only the importance of the social dimension, but also the need to focus 
on the impact of STI policies, namely on social cohesion, rather than simply on its central 
resource, knowledge. In this section, after introducing some basic concepts, we will review how 
in different policy dimensions can such social cohesion policy paradigm be characterised, at 
national, European, and international levels. 

Inequality and Re-distribution 

Inequality is the unequal distribution of something people value: some people have more 
of that valued object, some people less. This seemingly simple concept has complex applications 
when we use it to understand social, political, and economic dynamics on a global basis. In his 
masterpiece on inequality, Amartya Sen (Sen 1992) notes that inequality is a multi-dimensional 
space, within which different political philosophies emphasize equality on different dimensions. 
Some observers value equality in rights, others in power, and still others in income or the 
provision of basic needs like food and shelter. Increasing equality in one dimension, Sen notes, 
almost always decreases it in another.  

With our colleagues (Cozzens, Hagendijk et al. 2007), we have described three kinds of 
inequalities associated with science and technology. Structural inequalities, that is, the unequal 
distribution of capacities, are a starting condition for processes of distribution. Representational 
inequalities in politics and socio-economic and cultural activities contribute to inequalities in 
levels and forms of accountability – that is, to making visible whose interests are embodied in 
proposed actions. Structural and representational factors combine to produce inequalities in 
effects, that is, in the distribution of benefits and costs for various individuals and households. 
Together, they form a cycle of CARE (capacities, accountability, representation, and effects), a 
wheel that can spin for the better or the worse. Inequalities in capacity contribute to inequalities 
in representation, which in turn perpetuate inequalities in the distribution of benefits and costs. 
Conversely, greater equality in capacity across groups and communities can contribute to more 
accountability in decision processes that lead to real improvements in meeting basic needs for a 
broader range of communities. 

                                                 
20 Lucas Luchilo: Trends, policies and impacts of international mobility of the highly skilled on developing countries, 
http://www.resist-research.net/cms/site/docs/resistwrm_programme_rc.pdf 
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Economists, who tend to focus primarily on inequalities in income, distinguish between 
vertical inequalities (among individuals) and horizontal ones (between groups, such as between 
women and men or between ethnic or religious groups). The unequal distributions of other valued 
items also fall along these two dimensions. So, for example, a disadvantaged ethnic group may be 
disadvantaged in political power as well as income, and women may bear more than their share 
of the costs of technologies, as in the asymmetry in birth control devices. Horizontal inequalities 
are important limiting factors in social cohesion and inclusion.  

Reducing inequalities in various dimensions goes on under a variety of names. Reducing 
inequalities between countries in national wealth is one way of describing the challenge of 
economic development. Reducing inequalities between countries in the extent to which the basic 
needs of their populations are met is a way of describing part of the human development 
challenge. Reducing absolute poverty is a central part of that challenge, which also has health, 
education, and environmental components. But inequalities between countries can also be seen in 
terms of power. When less affluent countries demand and achieve power, they reduce this type of 
inequality.  

In this paper, we assume that reducing inequalities is an important step towards achieving 
social cohesion and social inclusion, two concepts that are general policy goals in many (although 
not all) countries. This is a simplifying assumption, not intended to ignore the complexity of and 
considerable analytic and empirical research on these two concepts. Little of that work, however, 
has focused on the roles of science and technology in inclusion and cohesion processes. We 
recognize that the subjective sense of cohesion or inclusion rests on more than the facts of 
inequality in income or basic needs, but rather reflects connections between material inequalities, 
cultural identities and patterns, and levels of personal mobility. In brief, we take reducing 
inequality to be a necessary but not sufficient condition for increasing social cohesion and 
moving towards an inclusive society.  

Given the complexity of the concept, there is a very wide range of actions that could be 
taken in STI policy to reduce inequality. It is important, therefore, to distinguish several basic 
approaches (Cozzens, Gatchair et al. 2006). When the policy aims to reduce poverty or address 
conditions associated with poverty, we will put it in the “pro-poor” category. When the policy is 
directed towards decreasing horizontal inequality, we will put it in the “fairness” category. When 
the policy works to decrease vertical inequality, we will put it in the “egalitarian” category. Each 
of the categories rests on a different rationale and calls for different kinds of actions. It is thus 
useful to have a vocabulary to refer to them separately, even though they are all re-distributive.  

Re-distribution in National STI Policies 

Any policy actor can adopt the Knowledge Society approach, but national policy actors play 
particularly strong roles in this process. They articulate STI issues with larger national values and 
set the agenda for attention to social cohesion by sub-national policy actors. There is a very wide 
range of instruments available for national policy actors to use to move towards the Knowledge 
Society. We will group those instruments into four categories: human resource, innovation, 
research and regulatory policies. The categories are analytically distinct, although often 
intertwined in practice. In the sections that follow, we will explain each category, outline its 
current connections to re-distributional goals, and point to possibilities for its contribution to the 
Knowledge Society, illustrating with examples drawn from the ResIST project.  
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Human resource policies 

Human resource policies work to ensure adequate supply of trained personnel within a 
given country or region. Typical policies and programs in this area include 

• Student support for tertiary education 
• Fellowships for science and engineering degrees, either domestically or on 

international exchanges 
• Programs to build institutional capacity for research at new institutions, so that they 

can provide a higher quality research training experience  
• Recruitment programs to interest under-represented groups in science and engineering 

careers (addressing horizontal inequalities) 
• Provision of vocational technical training, e.g., for technicians and skilled operators 

We begin with this category for several reasons. First, the development of human capital is taken 
to be a key element in economic growth in the dominant contemporary growth theories (Romer 
1990). Thus even Knowledge Economy approaches stress the importance of this set of policies. 
But in addition, human resource policies are the pathway to reducing structural inequalities, one 
of the key factors in change through the CARE cycle and a central task in building a Knowledge 
Society.  

At the base of the effort is the formal education system of a country, from primary schools 
through advanced education, as in recent programs in Portugal and the UK.21 Unfortunately, 
formal education often embodies a great deal of inequality of its own, so science education has an 
uneven base to build on. Thus although human resource policies are the home of “fairness” 
efforts in many places to open science and engineering careers to under-represented groups, 
including women and disadvantaged ethnic groups, they are most likely to recruit elites within 
these groups. The Knowledge Society approach would go beyond the numbers in recruitment 
processes, to assure that various cultural styles and approaches to knowledge are respected. A 
society that is not open to this variety of styles among its science and engineers is also unlikely to 
respect these various forms in public discourse.  

The Knowledge Society would also see informal science education as more than just a 
tool for recruiting more young people into science and engineering careers. Informal science 
education takes places in museums, newspapers, television, and other venues outside the 
classroom. These often provide the opportunity to reach out horizontally. In Portugal, for 
example, the effort is explicitly inclusive, stressing access through an Information Society 
program. In Brazil, a Junior Minister for Science and Technology for Inclusion carries science to 
the countryside in travelling exhibits.22 The best efforts in science communication of this sort 

                                                 
21 Information on Portugal in this section is based on the analysis of PT (2005), Plano Tecnológico: Uma estratégia 
de crescimento com base no Conhecimento, Tecnologia e Inovação. Documento de apresentação. Lisboa: Conselho 
Consultivo do Plano Tecnológico do XVII Governo Constitucional Português 
(http://www.planotecnologico.pt/Docs_PT_DS/OPlanoTecnologico.pdf). Information on the UK in this section is 
based on the analysis of HMT (2006), Science & Innovation Investment Framework 2004-2014: Next Steps. London: 
HM Treasury (http://www.hm-treasury.gov.uk/media/D2E/4B/bud06_science_332v1.pdf.  
 
22 Information on Brazil in this section is based primarily on the analysis of MCT (2004), “Plano estratégico do 
Ministério da Ciência e Tecnologia 2005-2007”. Brasília: Ministério da Ciência e Tecnologia do Governo Federal 
Brasileiro (http://www.mct.gov.br), as well as the presentation from the Ministry for Science and Technology for 
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have moved beyond the “deficit model,” which assumes that participants need to know more, to 
modes of engagement that assume that participants bring different kinds of knowledge to issues, 
all of which contribute. For example, the UK science strategy treats the lay public at a par with 
sciences, and “public understanding” has given place to “public engagement” and “public 
confidence” as key terms. Spreading the capacity for many people in society to participate in 
decision making involving science and technology is a step towards reducing representational 
inequalities and increasing accountability.  

Human resource policy also concerns itself with building institutional capacity in 
disadvantaged communities for both science education and research. So for example in the 
United States, institutional development programs have been directed to historically black 
colleges and universities, and similar steps are underway in South Africa. In Mozambique, an 
example is the Centro de Investigação em Saúde da Manhiça (CISM, the Manhiça Health 
Research Center), a regional health center which is training health care workers for the whole 
country, while increasing capacity by doing clinical trials as part of international research efforts.  

Institution-building is also a key element in technology-based regional development, an 
effort that aims at reducing rural-urban and other sub-national structural inequalities. The UK 
science strategy, for example, points to reducing regional inequalities in capacity. And the 
Brazilian social inclusion effort extends to “local productive arrangements,” “technological 
vocational centers,” and “digital inclusion.” Local development, however, is an area of potential 
tension between the Knowledge Society and Knowledge Economy approaches. The Knowledge 
Economy approach focuses on regional agglomeration and the clustering of related activities. 
National policies with this focus can thus reinforce center-periphery and urban-rural differences, 
in pursuit of national economic growth.  

Similar tensions also appear between countries. They are perhaps most visible in the 
context of the international mobility of scientists and engineers. The Knowledge Economy sets 
up competition between countries for trained personnel. At the same time that Europe and the 
United States are struggling to try to overcome their internal inequalities and over the long run 
recruit women and members of ethnic minorities into such careers, they are adopting policies 
designed to attract scientists and engineers from other countries.23 Yet in developing countries, 
these professionals are crucial for addressing both economic development and human 
development challenges like agricultural productivity and tropical disease. Policies on 
recruitment of immigrant talent can run directly counter to the same government’s international 
development plans for capacity building.24 

The Knowledge Society would first and foremost create the conditions for effective 
domestic recruitment everywhere, and in addition find ways to support scientist and engineers in 
all the countries where they are needed. This spreading of capacity would ultimately produce 
more global economic growth than the current unequal distribution of talent, and thus provide the 
opportunity for plenty of prosperity for everyone.  

                                                                                                                                                              
Social Development and Inclusion at the ResIST World Regional Meeting in Rio, Ildeu de Castro, “S&T and social 
inclusion,” http://www.resist-research.net/paperslibrary/rio.aspx, accessed April 25, 2007.  
23 Lucas Luchilo, “Trends, policies and impacts of international mobility of the highly skilled on developing 
countries,” http://www.resist-research.net/cms/site/docs/resistwrm_programme_ll.pdf, accessed April 22, 2007 
24 For example, the UK’s work in four development centers (see 
http://www.dfid.gov.uk/pubs/files/researchframework/research-framework-2005.pdf, accessed April 28, 2007), 
including attention to “how citizens can hold states accountable…” 
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Innovation policies 

Innovation policies stimulate the introduction of new products and processes. They are 
usually aimed at the private sector, but in principle could be aimed at public sector or community 
innovation as well – both important possibilities in the Knowledge Society. Common forms of 
innovation policies and programs include: 

• Programs that require university-industry interaction. 
• Joint research programs aimed at moving particular technologies forward more 

quickly,  
• Policies that encourage invention, such as patent systems themselves and the policies 

that allow universities to own patents on their publicly-funded research results.  
• Research and development tax credits. 
• Science parks and other incubator programs to provide business help and 

infrastructure for high-technology start-up firms. 
• Extension services that provide technical help to small businesses. 

Innovation policies focused on private firms get the lion’s share of attention in the 
Knowledge Economy approach. Cozzens discusses the various dynamics through which this 
standard view contributes to inequalities, through distribution of assets, employment, and the 
design and diffusion of products and services (Cozzens 2007 (forthcoming)). The decision 
processes of standard innovation policy are less participatory than in the other STI policy areas, 
with industry tending to articulate its needs through government actors.  

The Knowledge Society approach, however, calls attention to other actors in the 
innovation system, including worker-innovators with a direct view of the production process, and 
user-innovators, along with community-based innovations or innovation in the public sector. The 
current effort in Mozambique to develop malaria-treatment tea based on a local plant illustrates 
such an effort, since if successful the tea will require “no dependence on highly qualified 
expertise, no dependence on imported medicine, no dependence on pharmacies (Green 
Pharmacies), no intellectual property rights related restraints on use, improvement and 
research.”25 Thus the community gains much more than a solution to a problem – it also frees up 
resources to address to other challenges. 

Knowledge Economy approaches focus innovation policies on generating exports and 
national wealth first and foremost, and only secondarily on generating employment and 
sustainable livelihoods. The Knowledge Society, however, puts jobs front and center, paying 
attention to the quality of jobs, who gets them, and where they are located – all key re-distributive 
variables. An example from South Africa illustrates how the use of local knowledge for 
innovation can create export-oriented industries in ways that build local communities. BP1, a 
compound extracted from a local plant, is being developed as a mosquito-repellent product 
collaboratively between local community healers and a large government laboratory. If the 
business is successful, it will generate local jobs in growing the plant and in producing the 
repellent candles.26 

                                                 
25 Adelaide Bela Agostinho, “Malaria and herbal therapies: where science and traditional knowledge meet,” slide 10, 
http://www.resist-research.net/cms/site/docs/Adelaide_Agostinho.pdf, accessed April 22, 2007. 
26 Vinesh Maharaj, “Bioprospecting Research: a case study,” http://www.resist-
research.net/cms/site/docs/Vinesh_Maharaj.pdf, accessed April 22, 2007 
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Innovation policy can also be specifically directed in pro-poor and other inclusive 
directions. Brazil’s social inclusion effort, for example, includes work on “social technologies,” 
“assistive technologies,” and “popular cooperative incubators.” The micro-finance movement 
includes support for grass-roots entrepreneurs who develop simple technologies that can be 
produced locally and solve local problems (Fisher 2006). Likewise, policies that affect diffusion 
of innovations can facilitate or prevent such inventive uses as small businesses started by “mobile 
phone ladies.” 

In the international arena, the tensions between Knowledge Economy and Knowledge 
Society approaches again become clear. Intellectual property is a key form of capital in the 
Knowledge Economy, and national trade policies often focus on preserving and extending those 
rights. Those rights sometimes stand in the way, however, of distributing the benefits of 
innovation equitably, as in the case of access to essential medicines, discussed in Section 2. Some 
national development policies have supported the search for ways to both preserve the rights and 
distribute the benefits, as in the UK’s support for exception clauses under TRIPS and advance 
purchase commitments for essential medicines.27 

Research policies 

Research policies stimulate the production of new formal knowledge. Typical research 
policies and programs include 

• Funding for university research, whether it comes through the university’s base of 
public support, through research council grants programs (e.g., the research programs 
of the South African National Research Foundation), or through sectoral project 
funding (e.g., from the U.S. Department of Energy for research on renewable energy 
sources) 

• Support and management of government laboratories, such as the Councils for 
Scientific and Industrial Research in India and Australia, or the Centre National de 
Recherche Scientifique (CNRS) in France.  

• Strategic research programs, which provide funding for a specific theme, like the main 
priority programmes under the European Union’s Sixth Framework Programme  

• Industry funding for research at either universities or government laboratories, with 
research in this case distinguished from product development by having knowledge as 
its result, rather than a prototype or product.  

• Regulation of human subjects and laboratory safety, as well as national security 
concerns.  

While private industry likes to see government invest in research so that new knowledge 
becomes publicly available, public decision makers are the dominant force in research policy. 

                                                 
27 See the UK Science and Innovation Investment Framework 2004-2014 (www.hm-
treasury.gov.uk/media/95846/spend04_sciencedoc_1_090704.pdf, access April 28, 2007), which identified 
international development as one of five key policy priorities for UK government R&D.  A Parliamentary Report in 
October 2004 on The Use of Science in UK International Development 
Policy(http://www.publications.parliament.uk/pa/cm200304/cmselect/cmsctech/133/133.pdf, accessed April 28, 
2007) reinforced the momentum and was followed in 2005 by the Report of the Commission for Africa, a UK 
government initiative with strong African representation in its membership 
(http://www.commissionforafrica.org/english/report/thereport/english/11-03-05_cr_report.pdf, accessed April 28, 
2007). 
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This policy area is therefore permeable to the influence of civil society, and there is often 
considerable open negotiation over the research agenda. Particular groups care about whether 
their problems are being studied. For example, the Women’s Health Initiative in the United States 
was brought into existence by a feminist political coalition (Cozzens 2004). In these cases, 
making the priority-setting processes more accountable through an expanded process of 
representation contributed to reducing both structural inequality (by putting in place programs to 
recruit these groups into science and engineering careers) and addressing major health problems 
for these groups on a targeted basis (reducing inequalities in effects).  

Indeed, public research, in either government laboratories or universities, has historically 
been seen as an instrument of re-distribution, whether brought about by bottom-up 
representational processes or top-down articulation of the public interest. Public research 
institutions can build the knowledge base over the long term in directions that serve public goals, 
like research on affordable housing. They can also provide technical consulting for community-
based innovation processes, as the science shops do in the Netherlands [ref]. Universities are also 
the site for spreading capacity through the education process, and their connections to the broader 
community are crucial in keeping them culturally attuned to this task. International research 
efforts can contribute to poverty reduction, as is the goal with new programs in the UK28 or 
research on vaccines for the diseases of poverty (Neyland, Nunes et al. 2007). 

In short, the Knowledge Society needs strong public research institutions to support 
broad, societal innovation processes. The Knowledge Economy focus on directing public 
research exclusively towards commercial applications undermines this goal.  

Regulatory policies 

Regulatory policies, those that set ground rules for health and safety, are an area of 
overlap between science and technology policy and other arenas such as health, labour, and 
environmental policy. Regulatory processes are often quite S&T intensive, calling for high levels 
of expertise and often for dedicated bodies of research knowledge. Examples of such policies 
include 

• Approval of new drugs and medical devices after checking for safety and efficacy 
• Environmental pollution standards, geared to public health goals 
• Safety standards in food products, automobiles, telecommunication devices, 

workplaces, etc. 
• Regulation of public utilities, including setting rates to assure broad access to basic 

services  

The key actors in these areas are regulatory agencies, civil society groups with a focus on 
the regulatory area, regulated industries, and relevant portions of the research community. Some 
of these policies are explicitly re-distributional, such as setting utility prices in ways that do not 
negatively affect low-income households, or that make sure that utilities like Internet connections 
extend to rural communities that are more expensive to serve. Some regulatory policies are in 
principle not re-distributional and are instead intended to protect all citizens equally; but unequal 
power, capacity, and participation can make the results unequal nonetheless. Formal knowledge 
tends to be given more weight than situated, local knowledge in such processes, but industry is 
much more likely to be able to mobilize experts with the appropriate credentials.  
                                                 
28 http://www.nerc.ac.uk/research/programmes/espa/events/ao1.asp, accessed April 28, 2007. 
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Regulatory policy is often the site of citizen action to create accountability, sometimes 
extending well beyond health and safety to economic justice. The environmental justice 
movement in Brazil, 29 for example, has addressed the social as well as environmental 
consequences of large-scale soy production, including the closing of thousands of small farms. 
They have criticized the shipment of toxic waste from the rich state of Sao Paulo to the poor state 
of Bahia, and tried to prevent Europe from sending its used tires to Brazil. As the last example 
illustrates, the issues can extend across national boundaries, and new forms of accountability are 
needed to address such international regulatory issues as e-waste (Neyland, Nunes et al. 2007).  

Europe: the Lisbon agenda 

STI policy predicated on the European ‘social model’ 

We have earlier characterised the knowledge economy framework as predominantly 
focused on high-tech innovation and on economic objectives, and as biased in favour of already 
advanced ‘knowledge economies’. However, describing the contemporary STI policy agenda for 
the knowledge economy in these terms only is inadequate. While such critical depictions of the 
dominant STI agenda arguably do capture salient aspects of that agenda, they leave out aspects 
and trends which make the overall picture more complex and ambiguous. Criticism of the 
contemporary STI agenda as too narrowly focused on economic objectives has become a salient 
aspect of that agenda itself. Among the most important efforts to reframe the STI policy agenda 
along these lines, are those of the EU itself within the framework of the Lisbon agenda. While 
economic objectives - competitiveness, productivity, growth – remain firmly the core objectives 
of European STI policy, the Lisbon agenda frames a broader, multidimensional agenda by 
incorporating social objectives – the quality of jobs, sustainability, quality of life, social cohesion 
– into the STI policy agenda on, apparently, equal footing with economic objectives. This agenda 
recognizes explicitly that economic and social objectives often conflict, and need to be balanced.  
It also envisages the possibility that these objectives may be reconciled and aligned to an extent 
which makes it possible to develop “win-win” or “mutually supportive” policies through which 
everybody wins and nobody loses. Thus, the “eco-modernist” or “sustainable development” 
model of win-win policy (“prevention pays”) is extended to encompass policy objectives that fall 
under the “social cohesion” category:  

“A high level of R&D spending and a good innovation performance contribute to more 
and better jobs. In addition research and innovation are needed to make the EU economy 
more sustainable, by finding win-win solutions for economic growth, social development 
and environmental protection” 30.   

This circumscribes the ambition of an STI policy predicated on the “European model” for 
sustainable, economic growth, framed in opposition to the “US model”, where growth is 
accompanied by increasing socio-economic inequality. The Nordic “sub-model” of economic 
development is now accordingly held up as evidence of the viability of the European social 
model.31 These countries exhibit strong performance on R&D, innovation and growth, while 

                                                 
29 Juliana Malerba, “Environmental Justice Network,”  http://www.resist-
research.net/cms/site/docs/resistwrm_programme_jm.pdf, accessed April 22, 2007. 
30   European Commission (2005) More research and innovation – investing for Growth and Employment: A 

Common Approach (COM(2005) 488 final, p. 4.   
31  See http://www.euractiv.com/en/innovation/eu-nordic-beat-us-competitiveness-challenge/article-158217 
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retaining their distinctive features as welfare societies, with a high premium on social equality 
and security. The concept of the “learning economy” provides one rationale for social equality as 
an asset for innovation in the knowledge economy, as one essential part of the “social capital” on 
which innovative, interactive learning depends.32  

These are significant shifts in the way the STI policy agenda is being framed, which have 
an important role as part of an emerging STI policy agenda guided by ambitions to develop a type 
of a less economy-dominated, more multi-objective STI policy framework. Within this 
framework, economic and social policy objectives, including equality and equity, should be seen 
as equally important and in need of being balanced, made compatible and – ideally - mutually 
supportive.  

However, the difficulty of this task must be acknowledged. Different and often manifestly 
conflicting policy objectives do not converge simply because it is politically desirable and urgent 
that they do. The very idea of win-win-policy, and the assumption that science, technology and 
innovation are instrumental for developing innovative, win-win policy options, does not in itself 
go a long way in making such policies real. Such harmonistic policy talk may easily remain mere 
ideology or rhetoric, serving to deflect political conflict. Extensive policy innovation will be 
required, as will difficult political choices have to be made to change entrenched practices which 
are not compliant with ‘win-win‘ criteria. And contrary to many statements that innovation policy 
predicated on the European model must be a type of multi-objective polices which balance, 
reconcile and integrate social, environmental and economic objectives, it also often transpires in 
EU policy statements that economic objectives prevail:  

So the challenge for European innovation policy is: first, to develop increased awareness 
of the significance of innovation across all policy fields; and second to develop effective 
and efficient means of co-ordination through which we can ensure that conflicting policy 
aims are reconciled to the overall benefit of innovation and economic objectives. 
(Innovation and Technology Transfer, EUC, Sept 2003: 6). 33  

The concept of innovation and the conception of innovation policy may thus remain an 
instrument for achieving economic policy objectives, and thus hold back, rather than encompass 
and stimulate, the policy innovation required and called for by the terms of the Lisbon agenda 
and its call for a “balanced”, “social model” of policy for innovation, development and growth.  

                                                 
32   The concept of mutually supportive, or “win-win” innovation policy has been elaborated by projects for the EU 

and OECD (Lengrand, L et al (2002) Innovation Tomorrow: Innovation policy ad the regulatory framework: 
making innovation an integral part of the broader structural agenda, Innovation papers no 28, DG Enterprise; 
OECD (2005) Governance of innovations systems. Volume 1: Synthesis Report, OECD: Paris). Here, it is 
introduced in terms of an emergent “3rd generation” innovation policy, which extends and re-articulates the idea 
that has been strongly emphasized in notions of “systems of innovation”: that innovation policies must be 
horizontal in scope, cross-cutting traditional policy borders ands encompass all policies that impact on the 
conditions and performance of innovation. This idea is at the core of the Lisbon agenda, one implication of 
which is that “all policies at Member State and EU level should be tuned to support research and innovation, 
wherever possible” (EUC, 2005: 5). Putting “research and innovation at the heart of EU policies” (ibid) should, 
in terms of the notion of  a 3rd generation horizontal innovation policy be interpreted to mean that while “1st and 
2nd generation” policies for “innovation systems” were primarily focussing on the role of innovation policy for 
competitiveness and economic growth, 3rd generation innovation policy are essentially multi-objective.   

33   See  also,e.g., Building the Knowledge Society: Social and Human Capital Interactions, SEC(2003) 652  
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Tensions in Policies for the European Research Area 

These tensions may be seen in policies for the European Research Area, in particular in 
policies for human resources. While the goal of the ERA is to make Europe more internationally 
competitive in research by reinforcing the highest standards, several re-distributive elements are 
included in the goals of the ERA. The ERA strongly emphasises ‘excellence’, but it stresses the 
need for its networking, and hence for the distribution of knowledge. It seeks to give more 
prominence to the place and role of women in research, as well as of young researchers. It also 
seeks greater European cohesion in research based on the best experiences of knowledge transfer 
at regional and local levels, and to bring together the scientific communities, companies, and 
researchers of Western and Eastern Europe. All these elements address horizontal inequalities 
within the European Union. Conspicuously missing in documents on the ERA is, however, any 
mention of reducing the horizontal inequalities of Europe’s growing disadvantaged ethnic 
minorities. 

From the start, structural inequalities create some of the challenges of reinforcing social cohesion 
through STI policies. The EU member states invest in research and development at very different 
rates, and while some established members are rapidly increasing their investments, some are 
experiencing declines (OECD Eurostat 2003-04). The top 15 research-intensive regions appear in 
five Northern European countries, and the EU’s clustering policy is likely to reinforce the 
concentration of resources further. While a resulting concern on regional cohesion may be seen to 
be in tension with the primary competitiveness objectives, it is not necessarily so (Sharp and 
Pereira, 2001). The emphasis on ‘excellence’ in the ERA, while being a possible source of 
cumulative advantage, goes along with the emphasis on the creation of networks, through 
European collaborative projects. In this way, cooperation becomes an essential instrument both 
for improved competitiveness as well as for improved dissemination acrosse Europe, and 
therefore greater European cohesion. 

While for some authors (e.g. Peterson and Sharp, 1998), European research collaboration has 
been the most clear positive impact of European RTD policy, a new step is taken with the 
establishment of the European Research Council, which clearly makes ‘excellence’ its priority, 
and where collaboration ceases to be the rule, expecting to establish a true ‘free market’ for 
science, supporting those proving to be the best. While this could be a source of tension regarding 
further concentration dynamics in Europe, it must be acknowledged that it works in parallel with 
other EU funding instruments. Regional policy, through the European Structural Funds, 
contributes directly to readdress these processes, and increasingly includes STI policy 
components, to advance their capability to absorb new knowledge and to actively contribute to 
the European knowledge economy, thus fully becoming part of the European Research Area.34 
But also at the level of the Framework Programmes, specific funding instruments contribute to 
different processes that attempt to go beyond the normal concentration of research resources. 
Examples of this are the Networks of Excellence, which have as its aims to strengthen the 
collaboration at the top, or the Regions of Knowledge initiative, which supports regional 
networking, or programs that target in particular the large population of SMEs, rather than the 
few large firms. 

                                                 
34 Cf. European Commission, “The Regional Dimension of the European Research Area”, Communication from the 
Commission, COM(2001)549 final, 2001. 
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Nevertheless, it is clear that the concentration of resources in turn has implications for where 
highly-educated scientists and engineers want to work. The distribution of R&D workers in the 
ERA is already heavily skewed; in 2003 54% of R&D personnel in the EU-25 were concentrated 
in Germany, France and the UK.35 Mobility is central to the ERA strategy in two respects: first, 
increasing the volume of human capital through policies to retain researchers in and attract 
researchers into the ERA from other countries and, second, shaping the distribution of this human 
capital within the boundaries of the ERA. In many respects these two goals are linked as the 
development of research concentration and the emergence of specific centres of excellence play a 
critical role in maintaining the attractiveness of Europe to those scientists already located within 
the ERA and acts as a magnet to those from outside. To support excellence, European researchers 
are expected to move to the places where excellence is strongest.  

The expectation of mobility, however, can place the EU’s ambitions for excellence in conflict 
with its re-distributional objectives. Disadvantaged regions that are trying to develop their S&T 
capacity will not be helped by having their best and brightest move to the European centers of 
excellence. Not only this goal may undermine the EU’s cohesion policy, strongly supporting 
advanced training of young researchers in these regions, but it may also undermine efforts to 
bring women into science, as one of the reasons that women leave science is that they often do 
not want to be mobile, so meeting one goal may create challenges for the other. 

The broader ERA perspective promotes market liberalization, unfettered individual 
competition and mobility as the vehicles for the achievement of these goals. The ‘free market’ is 
the means by which to recruit and retain the ‘brightest and the best’ and to ‘match’ skills and 
resources optimizing scientific potential. Individual decision-making and the ‘matching process’ 
associated with it is central to the European Commission’s commitment to meritocratic 
recruitment, competition and excellence and mobility, an important ‘ instrument for the transfer 
of scientific knowledge.’  

The fusion of economic and social goals reflected in recent ERA policy with social 
objectives essentially underpinning the competitive ethos is perhaps symptomatic of a new 
approach to the European Social Model. Rather than being presented as some kind of moral 
imperative with high social costs and potentially draining effects on competitiveness, equality 
objectives are now tied closely to the latter. The language and approach adopted in many of the 
ERA policy instruments and the Researchers’ Charter and the Marie Curie Fellowship Scheme 
illustrate  the ‘dynamic tension’ 36 that exists between the development of social rights and 
economic integration, as a consequence of ‘an ever greater stress on the economic dimensions of 
social policy and in particular its links to the ‘knowledge economy’ (ibid).  

The Lisbon objectives (cited above) refer explicitly to the idea of ‘sustainable economic 
growth’. What is unclear, however, is the unit of analysis. If one takes the whole of the ERA as 
the appropriate level of analysis then one might argue, as many scientists indeed concur, that 
intra-EU mobility is effectively no different to internal mobility within an individual Member 
State. On the other hand, if the aggregate effect of individual career and migration decisions, 
fuelled by policy and resource allocation decisions within the ERA, leads to serious imbalances 
in flows and significant losses to less developed countries then one might question the 

                                                 
35 Gotzfried, A. (2005) ‘Science, Technology and Innovation in Europe’, Statistics in Focus, August 2005 
36 Catherine Barnard, Simon Deakin, Richard Hobbs, ‘Capabilities and rights: An emerging agenda for social 
policy?’, Industrial Relations Journal, 32 (5) pp 464-479 
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compatibility of free market economics with sustainability at Member State level. The European 
Charter for Researchers and the Code of Conduct for the Recruitment of Researchers 37 explicitly 
recognizes these inherent policy tensions both in terms of researchers coming into the ERA from 
third countries and imbalances within the ERA:  

The development of a consistent career and mobility policy for researchers to and from the 
EU should be considered with regard to the situation in developing countries and regions 
within and outside Europe, so that building capacities within the EU does not occur at the 
expense of less developed countries or regions. (para 13) 

More recently, and following specific concerns around the impact of scientific mobility on 
capacity-building in developing countries (outside of the EU), the European Commission issued 
an ‘EU Strategy for Action on the Crisis in Human Resources for Health in Developing 
Countries.’ 38  In this context, the ‘risks’ of highly skilled migration are emphasized, as is the 
importance of being able to remain within ‘one’s own country’: 

‘The long term manageability of international migration hinges on making the option to 
remain in one’s own country a viable one for all people. Sustainable economic growth and 
equity and development strategies consistent with this aim are a necessary means to that 
end’ (p5) 

European policy place a strong emphasis upon the identification and development of Centres of 
Excellence that lies at the heart of European R&D policy (mirroring that of most Member States) 
and to the role that mobility plays in ‘matching’ quality human resources with quality 
infrastructures. Mobility is the logical corollary of ‘clustering’ and the redistribution of human 
capital to support research infrastructures. This highly competitive form of capacity-building, 
which effectively augments existing resource-rich institutions and regions, does not sit well 
alongside a commitment to building new capacity and maintaining sustainable R&D in less 
research intensive regions. Although they are often not expressed as such, concerns around ‘brain 
drain’ within the ERA – and policy responses to it - need to be understood as facets of this wider 
debate, underlying tensions between equality and equity. 

But while the concentration of resources, human resources and other, may possibly be the most 
visible tension regarding inequalities in the European Research Area strategy, the main objective 
surrounding the proposal for its establishment has been focused on the policy-making processes. 
The ERA is expected to contribute to a greater coordination between STI policies in Europe, 
overcoming the limitations derived from the loose existence of the (now 25) national policies 
plus the EU’s. The objective of improved coordination, based on the Lisbon strategy’s open 
method of coordination (OMC), also challenges the corresponding decision-making processes. If 
the simple existence, side-by-side, of national and European policies, with its distinct policy-
making processes, may lead to significant duplication of efforts and resulting inefficiencies at the 
European level, strong coordination can also reduce the participation processes in decision-
making. This has been already noted for example in the build-up to FP7, with an initial proposal 
to reduce the number of programme management committees in order to reduce administrative 
processes, has been criticised precisely by reducing the participation of Member-States in the 
decision-making processes of the FP. 

                                                 
37  Commission of the European Communities 11.3.2005 C(2005) 576. 
38 Communication to the Council and the European Parliament ‘EU Strategy for Action on the Crisis in Human Resources for 
Health in Developing Countries’ (COM(2005) 642 final dated Brussels 12.12.2005) 
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One of the strategies devised to improve coordination while reducing the concentration of 
decision-making has been the openness for ‘variable geometry’ processes of decision-making, by 
which some Member-States can decide for their own cooperative actions with support from the 
EC (following Article 169 of the Treaty). While this opportunity was established with FP6, only 
one initiative has been initiated, the Europe Developing Countries Clinical Trials Partnership 
(EDCTP). The alternative it represents, in a “joint effort to combat poverty-related diseases 
through more and better structured research and development that meets the needs of populations 
in need”, is nevertheless suggestive with regards to the need of alternative policy-making 
processes (such as this) to go beyond the dominant policy paradigm. 

The existing tension at the policy-making level on the focus on the knowledge-based policy, and 
on the global competitiveness of the European economy, and its ability to be truly open and 
inclusive is evident in a recent European Communication on innovation: 

“The Commission is convinced that even more is needed - Europe has to become a truly 
knowledge-based and innovation-friendly society where innovation is not feared by the 
public but welcomed, is not hindered but encouraged, and where it is part of the core 
societal values and understood to work for the benefit of all its citizens. That is why the 
Spring European Council called on the European Commission to present “a broad based 
innovation strategy for Europe that translates investments in knowledge into products 
and services”.” (EC, 2006: emphasis in the original) 

Even if proposing a broad based innovation strategy, it nevertheless does leave little room to 
questioning the impacts of innovation and of the translation process between knowledge and 
resulting products and services. 

To conclude, a fundamental and pervasive tension exists in the European Research Area 
strategy between the pursuit of different levels of equality, namely for the sustainable 
development within the European Union (sometimes referred to as ‘balanced growth’) and at 
different lower levels (Member States, regions, or even at the level of individual equity, regarding 
the individual human right not to be discriminated against on grounds of nationality). 

 

International institutions 

We have so far in this section of the paper reviewed the potential for national STI policies 
and European STI policies to incorporate re-distributional goals and objectives, including through 
international relations. We cannot leave this policy survey, however, without mentioning the 
relevance of the above discussion for the practice of international institutions themselves. A wide 
range of institutions with stakes in science, technology, and inequalities are operating at the 
global level. Some are multi-lateral arrangements among nation states to set the ground rules for 
security, trade, and finance. Some are part of global civil society, ranging from huge private 
foundations to groups organized by citizens to address issues that stretch across national 
boundaries. Each type shapes the global distribution of S&T resources and opportunities in its 
own way. 

While the international development effort as a whole is of course directed to reducing 
inequalities between countries, in both economic and human terms, the insights from the 
discussion in the previous sections is, nevertheless, also of particular relevance. The often held 
assumption that S&T would inevitably provide the means for developing countries to break out 
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of the vicious cycle of debt and poverty highlights precisely a similar dominance of a policy 
paradigm that is not only limited by scarce financial resources, but also focuses on the particular 
rather than emphasising the overall commitment to social cohesion. The debate around the 
implementation of the TRIPS agreements is one such example. Nevertheless, important changes 
have been implemented in this respect through several programmes, international agencies and 
NGOs, often in collaborative initiatives between local and international organisations, which 
have led to effective initiatives in the STI domain. 

 

4  T o wa rds  I n t egr a t ed ,  M ul t io bj ec t iv e  F r a mew o r ks  fo r  ST I  po l i c y  

Thus, a process of reassessment, extension and re-articulation of dominant STI policy 
frameworks seem to be taking place which does, if hesitantly and ambiguously, seek to 
incorporate distributional concerns and objectives more integrally into STI policies. The criticism 
and reassessment of dominant narrow framings of the STI agenda as too myopically focused on 
economic objectives alone are becoming an integral part of that agenda itself. The full 
development of that framework and agenda depends, however, on sustained, long-term work to 
develop new performance criteria, new objectives and different accountabilities. Different types 
of correlations and causalities need to be identified and explored; and a different set of learning-
enhancing experiences and “best practices” should be selected, on the basis of different 
objectives and performance criteria than those that have been predominant in previous, narrow 
STI policy frameworks.  

Framed in terms of general values, economic and social objectives can hardly be 
distinguished sharply from each other. Economic growth, alleviating poverty and providing 
essential goods and services to all citizens are without any doubt goals that are intimately 
connected with each other. There is a continuum and wide areas of overlap between such 
concepts as economic growth, economic development, social development and social policy.  

We envisage, then, the development of an STI policy paradigm which puts social 
cohesion, distributional concerns and objectives at their core. Such approach can certainly 
continue to strive to stimulate economic growth, but will also strive to distribute the benefits and 
costs of growth more evenly, creating win-win situations. Reducing inequalities and increasing 
social cohesion are thus its core mission. 
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