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 ‘Empowering Innovation in the Third World: The Case for a New Global Localism

Introduction: Dissolving Boundaries

As most scholars and observers of innovation would fully appreciate, a new order of relationships between science, technology and industry now dominates the world’s industrial innovation landscape. This new order is characterized by a number of quite distinct features – even though, given the profound variation across countries of economic force and priorities, science and technology (S&T) capacities and institutions, and cultural frameworks for productive action, these ‘new order’ features are manifest in different forms in different countries and across different industrial sectors. Together however, these new features reflect deep-seated structural change that has taken place globally over the last two decades in the relationship between science, technology and industry. Basically, the boundaries of S&T have been thrown open, set loose from traditional institutional and intellectual property controls, yielding benefit to those most able to capitalise on networking, and adjusting institutional response at national levels to the new ‘open boundaries’ of contemporary S&T. 

This new order benefit can be available to all players, not just the most industrially advanced, in particular if these previously strong powers remain ‘frozen’ within old institutional walls in an industrial innovation culture that once worked but may no longer be appropriate. However, in general the small and developing countries have yet to realize how to become players. 

This afternoon I would like to share with you some thoughts on strategies that developing countries might employ to empower their national innovation capacity. Such a strategy involves connectedness. 
· The first level of this strategy involves building bridges between the National Innovation System and the global flow of knowledge – remembering that in each case, the ‘National Innovation System’ itself may be deeply flawed, embedded in past practice or institutional structures that have been inappropriately copied from others and are poorly connected within the nation, in particular between public and private sector research and enterprise. 
· The second level of the ‘connectedness’ strategy involves also building bridges between modern sector institutions and enterprise and grass roots village enterprise and innovativeness. For it is in consciously building this relationship that the benefits of global science will be translated into advantage for the poor, rather than in an assumed ‘trickle down’ effect from modern sector progress per se. 
On this ‘second level’ of innovation connectedness, I should note that there is indeed a well developed body of research and debate on grass roots village level technological change and innovation, in particular originating out of work in India. But in general the conclusions from this literature are isolated from mainstream national innovation literature, the emphasis of which tends to refer to more sophisticated scientific and business institutional structures and connectivity. This gap between innovation contexts must be closed to build a comprehensive national culture and capacity of innovation, an issue I will return to later in this text. 
The ideas presented in this Paper are drawn out of research and experience during a past life when I was professionally engaged in the S&T policy research field, but are shaped strongly by experience of working at a regional level over the last decade as Director of UNESCO’s Regional Science Bureau for Asia and the Pacific – where our United Nations mandate has been to use science for development through Asia and the Pacific. 

The New Order of Science and Technology

I will focus first on the situation of many developing countries over the last forty years or so as national economies started to jostle for access to international flows of knowledge in an increasingly globalised world and a new order of relationships between science, technology and industry developed. It is important to reflect on what has changed and why.

The old order of science and technology interactions and policy was the regime of science that grew to prominence in the 1960s, reflecting the democratic ideal that Robert Merton espoused at the time - of an open community pooling its knowledge through publication in a disinterested way for subsequent application by others, all of which would intrinsically lead to public good. Basic research was therefore seen as the first step in the research-innovation-market application pipeline down which productive results could be expected to flow into the market place. The public sector played a central role either through universities or government research institutions in fostering the process primarily through support for basic and applied research. Knowledge production within these institutional assumptions was organized along disciplinary lines, characterized by homogeneity, hierarchical and focused on problems largely set by academic interests or the scientific community. Championed by the strong voice of Jahawarlal Nehru, Prime Minister of India, this model of science and innovation was implicit in the belief he espoused in 1964 that science would produce solutions to illiteracy, grinding poverty and disease in the developing world. Under parenting influences of colonial powers, or the apparent success of the model in the USA, and even though national science capacities were thin and weak, many developing countries adopted a public sector based discipline-focused science-led structure as the platform for their National Innovation Systems in the belief that they would now be able to compete in the global economy. The developing countries were competing however with advanced industrial nations where research was already quite deeply embedded in industry so linkages to public sector research and interventions were already well established and mutually fruitful.

In parallel with this 1960s science-first model however, Japan, thence the Republic of Korea, started building National Innovation Systems based on a quite different track, that is, on reverse engineering of imported products and technologies and utilization of scientific research where needed in the solution of practical production-level problems. This model assumed a far more intimate and interactive relationship of scientific research with market place problems and opportunities. A new force was born in the world’s innovation competition. These Newly Industrialising Countries (NICs) increasingly became highly successful, steadily upgrading the quality of the national productive system and its technologies, and stretching increasingly back within their innovation system towards more basic research. The Republic of Korea moved from its status as one of the poorest countries of the world in the 1950s to becoming a strong industrial power within 30 years. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                          What in particular separated the NICs from the science-first system that had settled in place in many developing countries was the contrast between the NIC attention to the system of national innovation and the linkages between each of its elements – firms, research institutes, universities, and so on, compared with the neglect of attention to linkages in the case of many developing countries, and in particular, to connecting back from the marketplace into research.

With increasingly strong market pressure for new technologies, nations, particularly the NICs, endeavoured to maximize global competitiveness through promoting national systems of innovation
. Japan, the Republic of Korea and Singapore made great use of this approach to drive their impressive economic performance through the 1970s, 1980s and early 1990s. What emerged was a deeply competitive international model – varying between countries in style and structure, but all paying particular attention to system, connectedness between elements, and competing in innovation as a national entity, thereby enshrouding national research within walls of secrecy and competitiveness.

Developing countries still retaining the science-first model also sought to compete through fostering their own National Innovation Systems. However, in the lesser developed countries, where funding levels were low and innovative capacity within industry was weak, the public sector needed to assume a more dominant role. The National Innovation Systems in general remained ensnared within their historic institutional legacies of the science-first models previously introduced. These National Innovation Systems thereby maintained a structured and linear order in the connectedness between research and application, discipline-driven research questions, and clear boundaries – between public and private, research and application, scientists and entrepreneurs, products and services. Responsibilities of those housed within the institutions were thus defined internally rather than across system boundaries. Commonly for example, scientists were judged either by publications of little immediate relevance to industry or reports on possible applications rather than bedded-in working applications.

Consequently, whilst both NICs or transition economies and developing countries were developing competitive National Innovation Systems, in the case of the NICs there was increasingly strong private enterprise focus and connectedness – emphasis not only on how individual institutions, for example, firms, research institutes and universities perform, but on “how they interact with each other as elements of collective systems of knowledge creation and use”
. In contrast, in the case of the lesser developed countries, emphasis largely remained on public sector drivers, an assumption of linear connectedness to an assumed market place, and separation – of institutions with different purposes from each other. In both cases, standing on these solid institutional forms, both transition and developing countries then sought to extract advantage within a global innovation economy through abiding by the principle of nationally focused strategy, property rights and caution in opening up ‘inner’ secrets of research success. 

With only marginal attention to system linkages and market connectivity of research, the developing countries were continuing to lose ground rapidly however.

Meanwhile, the competition itself had unleashed a new force.

At the very time when these developing and transition countries were building new S&T institutions based on common premises of international competition, the world around them was changing in such a way as to outmode the very models they were adopting.

Under the stimulation of a market place that since the early 1980s has been increasingly hungry for rapidly acquiring leading edge scientific breakthroughs – partly a product of NIC success, the way that scientific knowledge itself is constituted and used has also been moving very rapidly indeed, not only in pace, but more fundamentally, in kind. 

In many leading edge scientific fields it is now relatively meaningless to distinguish between basic and applied research, as the basic research problem may be set within industrial application parameters, for example, in biotechnology and electronics.
 The practice of research therefore has become increasingly multidisciplinary and contextualised, rather than driven by questions that arise out of disciplinary discourses as such. 

Following directly from the emerging multidisciplinarity came advantage in research enterprise for those who could best put together teams across a range of disciplines and capitalise on flows of tacit or ‘uncodified’ knowledge that fosters the integrated solution of key research problems. Such ‘tacit’ knowledge includes even how to manage interdisciplinarity, the more complex demands on creativity, and personal networks. And, perhaps more importantly, what followed within this increasingly competitive pressure for managing research complexity was the dissolution of boundaries not only between disciplines, but also between research and application, institutions which housed them, and national borders. Indeed, what one increasingly saw as the new order developed was less a picture of institutions, and more the presence of complex webs of personal relationships embodying transfers of both formal and tacit knowledge across institutional boundaries, a phenomenon we observed in an earlier paper as a ‘new localism’, that is, personal direct ‘local’ relationships, but stretched across ‘cosmopolitan’ or international domains and institutional boundaries, rather than bounded within a single institution.

As a consequence, the capacity to contribute to and benefit from global science via the institutional bases created to foster national S&T has not always translated into economic advantage, particularly for the developing economies, and for that matter, transition economies that have yet to pay adequate attention to flows of both tacit and formal knowledge across boundaries of institutional and national interest. 

Ironically now, national and enterprise advantage is increasingly extracted from a balance of cooperation against direct competition, with the more narrowly competitive approach ceasing to deliver benefit within the new order to most countries irrespective of their level of industrial development. Instead, the 21st Century presents an industrial landscape dominated by strategic networks. These networks draw together skills and knowledge about science, technology, products, services and business systems into ‘innovation webs’. Key actors in the networks include firms, research institutes, training institutes and other knowledge intensive institutions such as universities and hospitals. The innovation webs are constantly changing as the dominant players make decisions as to whether to expand or reduce access to the networks, whether to open entry to new members or to ‘pull up the drawbridge’. But most significantly, these innovation webs transcend national boundaries. In this context strategies for gaining and maintaining access to human resources for key technologies in global demand need to be collaborative rather than competitive. 

Certainly, as with all emerging social change, this ‘new order’ of science and technology interaction and policy sits alongside its institutional predecessors and alongside alternative modes of extracting competitive advantage from knowledge – for example, with greater emphasis on fiercely competitive cost but limited quality gains. However, at the leading edge of a global marketplace dependent on scientific breakthrough and its application, these alternatives have a short-term life, with the new order coming to dominate the scientific research - market place discourse, and thus setting the pattern for global competitiveness in the future.

Action at the Interface

Several important observations follow from the dissolution or recasting of knowledge boundaries. 

· Science is more susceptible to market forces. With the scientific frontier closer to industry, sudden changes in economic environment have a cascading effect on scientific production – as demonstrated by the hollowing out of scientific capacity in many large firms by the ‘dot.com’ crash. Demands for scientific skills are therefore more volatile than they were in earlier decades.

· Scientific skill markets are highly mobile. Innovation is moving very fast. Corporate ‘largeness’ is likely to create institutional hindrances to flexibility and networking – a comparative disadvantage in the new order. On the other hand, ‘smallness’ also opens up greater susceptibility to sudden environment change. For these separate reasons both large and small companies are susceptible to a serious hiccup in the market environment, for example, during periods of rapid sectoral expansion, or sudden collapse, as in the cascading impact of a downturn in the IT sector on small knowledge intensive firms
. Thus markets for new technologies are volatile and scientific skills, knowledge and creativity embedded in human resources move across organizations, industrial sectors and globally according to market forces. Where creative people are employed, where they live and their role in industrial markets have become highly important strategic information for many firms seeking to capture the mobile workforce by expanding their innovation networks. This is particularly so as it is increasingly important for companies to build the internal capacity to absorb and maximize the use of knowledge intensive services and enabling technologies available from elsewhere in the global market. Successful innovating firms, or for that matter, National Innovation Systems are, metaphorically speaking, geared up to be a ‘butterfly net’ - catching each valuable passing packet of knowledge of relevance to their core business. 

· New research and technology skills must be ‘bedded into’ a broader skill environment. Whilst skilled scientists and engineers are vital for establishing new (particularly, enabling) technology pathways, their rapid conversion into industrial practice requires proximity of a well trained and mobile technical workforce including in traditional industrial areas. For example, photonics is a major user of micro-welding technologies; a major global center for advances in micro-welding is located in Glasgow and historically linked to a long tradition and advances in welding technology. This ebb and flow between ‘old’ and ‘new’ technologies crosses industry boundaries as well as national boundaries. People rather than the technologies themselves drive this flow. Moreover the people that enable such connections are mostly those with cross-disciplinary and cross industry experiences. Furthermore, knowledge intensive products these days are essentially packages of products and services.
 Firms that spin off from scientific programs or projects must ‘thicken’ their service, marketing and technical support resources and capabilities quickly in order to survive in globally competitive market environments.

· Interdisciplinarity plays a leading role. To some extent, interdisciplinary linkages have always been of importance in the development of new technologies. But what is now different is that the pace of change and the dominant capacity of some industry sectors to steer new technology applications rapidly towards their own organizational interests requires very rapid construction of bridges out from the original technological advances into fast-moving spin-offs often requiring other scientific disciplines and capacity to analyse and respond to the social and economic environment. The practice of interdisciplinarity usually leads to the construction of new disciplines or sub-disciplines – as for example with the current emergence of bio-informatics – the confluence of information technology with biology, so disciplinary boundaries tend to be relocated rather than eliminated.
 Scientists themselves produce this fluidity at the leading edge of science. However, interdisciplinary fluidity itself then sets in place new career pathways. Scientists and technical staff now work within less certain disciplinary boundaries and career options than did previous generations – with the need to change direction, learn new skills and develop new ways of thinking about old problems being ever present. Disciplinary mobility is therefore an important issue not only for scientists themselves but also for institutions seeking to utilize their skills.

Laying Foundations for Innovation Bridges – Seeing Through a Lens of ‘New Order Thinking’

What emerges from these observations is that global competitiveness and therefore economic wealth in the 21st Century is increasingly being built on quite new foundations of knowledge capacity and capture – where people, networks, moving boundaries and flexibility are at the core. 

Building Learning Capacity: Consequently, for national policy to focus singularly on building a ‘National Innovation System’ in terms of institutional structures and formal linkages will simply fail unless due attention is paid to building a learning capacity and cross-disciplinary vision into its scientific and technical workforce, and ensuring networks are maintained internationally into the ‘knowledge hubs’ where, perhaps just for today, the knowledge needed for specific technical developments is concentrated. The best that national innovation strategies can achieve is to maximize their capture of ideas and skills as they flow, with increasing force, through social, scientific and industrial systems that overlay or are threaded through national systems.

Attention has therefore to be paid to developing new paths to learning. Learning is an accumulative process, largely incorporated in the daily operations of institutions where knowledge may be tacit or expressed, codified or non-codified, combined into routines, norms, habits and mutual understandings. Learning is an interactive and socially and culturally embedded process.
 It certainly does not stop when the student picks up his degree testamur and walks through the doors of her or his university into the wider world.

· Students being educated to enter the National Innovation System therefore must be prepared so that they can later participate constructively in a learning and team environment, not just be taught technical skills. The ‘lens’ of the ‘new order thinking’ must be applied to how the students are prepared for their subsequent work environment, and how the educational institutions themselves are connected into the wider innovation system, thereby establishing the context for what and how the student learns.

· Organizations within the National Innovation System similarly must pay attention to building a broad skill-rich and skill-valued environment, to mobility of staff and encouragement of participation in wider international networks, to lowering the organization boundaries for interacting with all other partners within the national system, and searching out mutually beneficial cooperation both nationally and internationally. For example, from our own research, flows of technological innovation across university-industry boundaries was fundamentally dependent on personal relationships and linkages: the higher was the level of inter-institutional relations, for example, student internships in industry, businessmen on academic boards, academic consultants in industry, etc., the greater was the flow of technological innovation and knowledge. Successful companies and universities were joined as with complex spider-webs of personal relationships and networks.

Benefiting from a Regional Knowledge Hub: There is then clearly a potential benefit in building ‘local’ or regional ‘knowledge hubs’ – ensembles of knowledge-intensive organizations located in both public and private sectors. The benefit flows from spatial proximity but not simply because co-location is intrinsically a good thing, but only if proximity is used as a strategic resource through facilitating cross-institutional flows of people and knowledge. As identified earlier also, such regional knowledge hubs necessarily must be bedded into an environment characterized by breadth of skill and application capacities, that is, bedded into foundations of a coalition of skills. 

Again however, it is not proximity per se that matters, although, as in Silicon Valley and Hyderabad, the existence of a spatially centred regional knowledge hub is likely to act as an attractor of skill. Rather it is the level of connectedness between producers, users and the policy environment that matters. Institutions that are spatially remote from each other can be closely connected: the growing sophistication of information and communication technologies has opened the way for the growth of knowledge networks ‘based on spatially dispersed interaction’.
 Consequently, those concerned with building policy to attract regional knowledge and investment concentration must be perpetually vigilant as the global scientific and industrial environment is now so dynamic and mobile. In many economies, various regions have suddenly found the industrial plug has been withdrawn, leaving knowledge, expertise and capital to flow rapidly to other locations further down, or up, the ‘pipeline’.

Applying the ‘New Order Lens’ to Less Developed Countries

I said at the start of this presentation that new order benefits can be available to the small, the less privileged national players. Given the sophistication and speed of new knowledge creation and use, it is just a lot harder and requires dedicated concentration on wise use of very scarce resources. 

There are several elements to consider in seeking to bring in the small and otherwise marginalized players into the main game.

· Cast off the Old Order. Institutional structures in developing countries that support scientific enterprise are very frequently riveted into assumptions of the ‘old order’, that is, that research conducted remotely from the market place in public sector institutions will pay off in economic change. These assumptions are often reinforced by past colonial institutional structures that have frozen into place after the economic powers that created them have moved on – leaving scientists, for example, trained in single disciplines and grasping through publication for international reputation, perhaps disdainful of too close a linkage with the slightly grubby and lower status world of industry. In the post-Soviet period, countries such as Mongolia and those of Central Asia have similarly inherited an institutional system that tend to separate university education from research academies, and research ‘ordering’ by central government through a long pipeline from possible application in the marketplace. Until developing countries, no matter how poor, shake off these legacies of the old order, they will find themselves increasingly marginalized in the new order global economy. In seeking institutional change, national policy must pay attention to linkages, networks, organizational proximities, to people and their role in knowledge flows – and seeking out highly selective alliances within the international scene. There must then of course be serious attention to ensuring that in these selective areas, the country develops a concentration of human resources in order to ‘capture’ the ‘butterfly net’ advantage – in focus areas rather than just disciplines per se.

· Align People with Strategic Focus: A common weakness in developing countries thus has to be addressed, that is, the broad   but very thin spread of research and technical skill that exists and is emerging from the national education pipeline. ‘Picking winners’ amongst the fields of training that are most likely of relevance to the country is inherently dangerous – as the world of knowledge is moving so very fast at a global level. However, it is essential to take some brave decisions on specific areas of concentrated social, cultural, resource strength in which to invest and then to ensure an aligned human resource development strategy – including both generic capacity as well as specialized. 

· Public Sector Stimulation: Make it happen rather than do it. Developing countries cannot escape the need for the public sector in the first instance to shoulder the burden of stimulating the development of knowledge based enterprise. Policy makers should not fall into the trap of assuming however that public sector institutions should necessarily do the research and create the knowledge. It is far better if the institutions are regarded as having a primary purpose to galvanise knowledge creation and connection both internally and elsewhere, and for the policy environment, for example, of economic incentives to industry and targeted human resource development policy, to do the rest. Similarly, the assumption that is often associated with the ‘old order’ system must be seriously questioned that the focus of institutional attention should be on new knowledge. The leading edge of research fields is thickly populated in well-resourced laboratories in rich countries so the competition is intense. Rather, it may be more appropriate to develop institutions that seek to ‘come second rather than first’, that is, to build the metaphorical institutional ‘butterfly nets’ I spoke about earlier – to rapidly capture knowledge created elsewhere and put it into application. A shift from a vision of knowledge creation to knowledge capture implies a profound change in the nature of the organization and the skills and structures required to make it work.

Capturing Grass Roots Innovation into the Mainstream – Turning Forces of Exclusion into Forces of Inclusion and Empowerment
The strategies I have been developing so far are designed to assist lesser developed countries to participate in the benefits of global flows of knowledge, to build linkages into leading edge information and utilize it for national advantage – even down to grass roots village level community development. The perspective I have been developing is that of understanding and capitalizing on the emerging new dynamics of global science in a developing country context rather than leaving these dynamics only in the hands of the economically and scientifically powerful.  
However, we also need to explore linkages into this ‘international’ system from the bottom up – through the eyes of innovation potential at local village level in poor countries or regions. In most developing countries, and for that matter, in the less globally connected regions or sectors of countries further along the development path, the technology stream and enterprise base at the level of poor village communities – the main target of development assistance – is simply unconnected with the higher level institutionalized National Innovation System – except perhaps as rather passive recipients of some good-works technologies that emerge from the publicly funded system. Often village-level or small business enterprise is unconnected to the modern sector largely because no-one has paid attention to improving the quality of their output to ensure it is commensurate with the quality requirements of inputs to modern sector industry, or to enhancing levels of efficiency of traditional techniques so they can actively compete. Meanwhile, the technical skill base supporting more traditional industry is often simply inadequate to stimulate attention to even small improvements, an incremental process that is a prerequisite for externally introduced innovation to bed in and to work. As a consequence, economic growth in the modern sector may not only not ‘trickle down’ to the villages, but may further displace industry that had previously existed, as the more modern enterprise reaches out to overseas providers for the inputs it requires.
 
Recognise and Link Parallel Knowledge and Technology Streams: However, there is a skill base at local levels and a potential for innovation – though perhaps poorly developed. Ashok Jain observes the phenomenon. He notes that science and technology development in many developing countries follows two streams – a dominant technology stream and a ’subaltern’ technology stream.
 Human resources for the dominant stream flow from universities, research institutes and industrial firms. Human resources for the ‘subaltern’ stream flow from local knowledge systems, often village-based enterprises, as well as small firms and local research institutions. 
Additionally, it is at local community levels that one finds the keepers of indigenous knowledge – knowledge, though not formed within and tested by contemporary scientific methodologies, has been formed over generations as the ‘traditional’ way of doing things, which does form the platform for local beliefs and technical practices, which, as far as local communities are concerned works. Indeed, as we are increasingly discovering in indigenous knowledge of plants and their medicinal properties amongst many tribal groups there may well be scientific reason why generationally tested indigenous knowledge does work – though unexamined for its assumptions in daily practice. Indigenous knowledge is however deeply embedded within the ways of life and rituals of indigenous peoples, their languages, social organization and response to local environments. Indigenous knowledge is a living cultural heritage, and whilst transforming and adapting over time, can easily lose its reference points of meaning and relevance if the society’s own integrity unravels in the face of the encroaching culture transforming forces of globalization. Introducing new ways of thinking into village life, in particular, ways that encourage independent thought and the belief in one’s own ability to make change happen and to innovate, is therefore intrinsically risky for the maintenance of what could be of immense value in the existing indigenous knowledge fabric. Enhancement of innovative capacity at local village levels and its linkage into the chain of connections to international flows of contemporary scientific knowledge must therefore be treated sensitively. Strategies to maintain empowerment of communities from what is valuable in indigenous knowledge, yet introduce contemporary scientific and technological change and innovation have to be sensitive – not to replace, but to complement and enhance the whole community’s common stock of knowledge, to seek to develop a way of thinking that admits agency and change, reflects on existing knowledge and ways of doing things, but seeks a partnership with the past rather than its eviction. Empowerment means asserting one’s power and culture within its connection to a globalization reality rather than against it, and certainly not passively and unthinkingly adopting external trends, styles and practices. As the meaning, integrity and cohesion of local culture unravels so too does the peoples’ agency for determining their own future. Maintenance of this local agency is the essence of what I am calling here global localism. 
With this perspective in mind, we can see that within the same forces that work towards exclusion from connectedness into the benefit globalization lie the seeds of inclusion and empowerment. 
Introduced technological change, especially that which is designed to improve the quality of life in rural areas of developing countries, is often more directed towards the tasks that men perform, both in and outside the household. Yet, by tradition, women in the Pacific, for example, stay in the villages while the men travel to work elsewhere, or simply travel. Women can be the keepers of new village technologies – but this requires practical training, a task one of my UNESCO colleagues found entirely workable through a demonstration site in Tonga.

Women and men have different knowledge of the various elements of their eco-systems. This distinction stems from the division of labour and differing traditions of use and ownership of plant, animal, forest and sea resources. The perspectives of women are thus essential to the protection of the environments which provide a community’s material and cultural base. All too often, scientific and technological interventions for development have been detrimental to the natural environment and particularly to womens’ wellbeing. Even environmental sustainability projects have failed because their managers have not consulted women on their activities and uses of natural resources, failing to discern that forests, for example, provide raw materials for medicine and food additives as well as firewood and protection of the water catchment. Womens’ existing traditional knowledge needs to be listened to; their ability empowered to link strengths that lie within traditional knowledge into the application of ‘global’ knowledge at village levels and development of local enterprise.

Women – at home – can participate in the global production sector through access to communication and computer technology, for example, in providing outposted services or substantive inputs to international companies, or through direct marketing of traditional production via internet. 

However, as in this case, in our field experience in UNESCO of the Asia Pacific region however, to turn the globalization forces of exclusion into seeds of inclusion and empowerment for the poor usually requires not just technical but social innovation, for example, to overcome the cost of infrastructure barriers through collective use of single access points to computer technology, such as through community radio and village committees which decide on what they want interrogated on internet and broadcast. This approach was recognized as a tool for rural development, for example, by the M.S. Swaminathan Research Foundation when in the mid-1990s they began experimenting with the use of ICTs in development of rural communities near Pondicherry through ‘Rural Knowledge Centers’ (RKCs). Recognising that information, to be of value to rural women and men, has to be location and time specific, the momentum for developing RKCs was based on participation of the entire village community in identifying information needs. Access however to ICT was managed through shared ICT facility, whilst means of communication, for example, of daily information on wave heights and fish movements that guided fishing boats, was provided through public loud speaker broadcasting or other means that could be sustained within the village economy and infrastructure.

Social innovation is therefore required to build the bridges over which the poor can walk towards the benefits of globalization – yet to maintain pylons deeply embedded within local whole community practice and relations.
For the sake of nationally equitable participation in development, it is essential to connect the  ‘dominant’ modern sector embedded and ‘subaltern’ local community embedded streams, a task that will only be possible if the grass roots communities are themselves able to participate in a ‘culture of innovation’ – empowered to solve technological and enterprise problems themselves, involved in continuous incremental innovation within local production processes, able to fully absorb and capitalize on technological change from outside, and drive their own agenda of change for productive advantage and connectivity into the wider national and international scene. 
An instructive example of making this connection work is provided by R.A. Mashelkar, Director-General of India’s Council of Scientific and Industrial Research (CSIR) in 1999 in a speech he gave to the Indian Institute of Bankers. 
 Mashelkar reports work by CSIR with local producers of Kolhapuri chappals (shoes) in the town of Athani on the border of Maharashtra and Karnataka. CSIR’s scientists helped to reduce the processing time from 30 days to 10 days through application of ‘some good science’, standardization of the stamping process, some innovations in design based on computer aided techniques which provided greater comfort for the chappal wearers. The key however, as Mashelkar observes, was not to introduce a ‘top-down process’, but to consult the oldest man in the village, to convince him that change in age old traditions was necessary, but further, to enroll producers in the process  of these changes – delivering not only enhanced income for several hundred artisans and their families, but also a change in perceptions of science, development and change – tantamount to what Mashelkar terms a micro social transformation.
There is much work to be done to bridge the global and local knowledge and innovation streams and to build this grass roots culture of innovation – in particular, paying attention in the training of scientists and others in the dominant stream to understand and work effectively in the subaltern stream. Scientists must understand the community as a whole and not assume that the introduction of an apparently simple new technology or technique is unproblematic. New technologies, new technical practices, interact with the whole of a community’s life and social relationships, not just change one element. Furthermore, through engagement, the scientists can see what is needed next, not always obvious at the start of an application program, no matter how carefully designed. The first policy implication is that there must be strong encouragement of continuing linkage of scientists and technologists working within the dominant stream with village communities – both in the structure of their educational experience and in the practice and rewards of the public sector institutions themselves. A further policy implication is that attention is paid to the technical absorptive capacity of the village community to cope with change as new technologies and techniques are introduced – through upgrading local knowledge to maintain, repair and even look beyond the specific technical innovation. Background to community technical capacity is the peoples’ familiarity with the thinking of science – a significant target for interactive science and technology popularization programs.

Use Local Enterprise as a Global Technology Driver: There is also a window of significant opportunity within the new order relationship between science, technology and industry. Certainly, the dynamic of the new order is driven by global market demands and new modes of communication, finance and production. Paradoxically however, local issues also drive the new order. Global and local factors within the domains and influence of business enterprise are in constant interaction – often within the same firm. At the most micro-level there are village based enterprises producing local goods for local markets. However, there are also village level production units producing goods locally for national and international markets – often capitalizing, as in – remote processing of communications and information for global firms – on new communication technologies, and in parallel, transnational firms providing global goods for village based markets.
Even though the relevance of the context of ‘global localism’ has been emerging for some time, science and technology policies have until recently tended mainly to focus on the dominant rather than the subaltern stream. A new wave of S&T policy is now emerging, concerned quite directly with recognizing what I would term a ‘global localism’ and bridging the two streams.
 Advancements in biotechnology are drawing on local knowledge concerning the medicinal properties of plants. Village based products are also drawing on new technologies that have emerged from the dominant stream. Conscious strategies are now developing, as with the ‘Honey Bee Network’ in India to promote effective networking between local developing country innovators to communicate and share local knowledge, innovations and sustainable practices.
 UNESCO Jakarta Office’s ‘Asia Pacific Gender Equity in Science and Technology’ (APGEST) programme has been working since 1996 on developing knowledge of best international local level sustainable innovation practice and building networking to transfer this practice with a specific focus on the empowerment of women. A new breed of scientist and engineer is emerging as this ‘global localism’ policy wave gains more force: a breed that is able to function creatively and effectively in both dominant and subaltern streams
. 

Moving On

The new order into which the idea of global localism is embedded is about people and learning rather than structures of institutions. What is important is the full humanity and subjectivity of people, not just ‘information’, and the role of people in capturing rather than just creating knowledge. Both at international level and in bridging dominant and subaltern innovations streams focus has to be on tacit informal knowledge flows, networks and hubs of knowledge within the new order of science that has emerged over the last two decades. 

The lessons for engagement for both emerging economies and the less developed countries are similar. 

Both must pay serious attention in policy to dissolving institutional boundaries, laying down foundations of learning both in education and in institutional reform, and recognizing that competitive advantage lies in being good at networks, alliances and skill mobility. Building regional knowledge hub concentrations can provide an important vehicle for engagement with the global knowledge flows and global economic advantage; however, given the prospective mobility of knowledge today, policy planners of such regional concentrations must remain ever vigilant or their assumed concentration advantage could quietly slip away, captured by others. 

The less developed countries need to confront the institutional legacies of their history, fully recognizing the institutional needs are of the same character as for more developed countries – that is concentrate on learning, networks, flexibility and dissolving institutional walls that separate knowledge creation from an intimate marketplace relationship. Less developed countries have a much thinner resource of knowledge and technical expertise to draw from, so must be particularly careful in targeting the use and further development of these resources. Most importantly in the less developed countries – and regions of emerging economies, foundations have to be laid to build knowledge bridges between the dominant National Innovation System and the village-level ‘subaltern’ system – by capitalizing on linkages of local knowledge and advantage with the global economy, by developing scientists and technical people who understand and can work within the holistic community context of village life and enterprise, and by building the absorptive capacity at local levels for low-level technical change and innovation – platform for their connectedness with benefit from technological change and future prosperity. In the context of globalization the source of power to turn knowledge towards benefit of the poor lies in the assertion of knowledge within culture rather than of invasive culturally disembodied ‘information’. Power lies in the assertion of a new global localism. 
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