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1. AKNA, the problem
Along 60’s and 70’s, critics coincided to point out the “scarce social utility” of the scientific and technological knowledge generated in Latin America. They suggested that while qualified scientific research had been achieved in some centers of excellence, producing several Nobel prize winners in sciences, their global aim was addressed to basic science programmes, without any concern to their practical application. 

From the mid 80’s, a growing number of initiatives explicitly aimed to redirect research activities can be detected in several countries in the region (Brazil, Venezuela, Mexico, Argentina). Science and Technology (and Innovation) policies began to be articulated in medium and long term programmes addressed to the creation and consolidation of “national innovation systems”. Between the research and development institutes and the productive firms different “interface” institutions were set up: technological parks, enterprise incubators, technological linkage units in public universities and R&D institutes. New funding mechanisms were complementary established. They were conceived as a carrot and stick system, aiming two goals: to push research towards the resolution of technical problems on productive activities, and to provide financial support to innovation on technologies and production inside local firms. 

On the other hand, the increase in the number of researchers exacerbated the jostling  for access to funding. In practice, the new scenario effectively meant the development of economic coercion. Given the difficulty of access to public funds, the market appeared as a potential alternative source of funding for scientific and technological activities.

The local R&D institutions were restructured (in successive organisational re-engineering operations) in an attempt to adapt to potential commercial demands and optimise articulation with the knowledge users. The increasing pressure to produce commercially valuable knowledge was internalised by the knowledge producers, either as rhetoric designed merely for legitimisation, or as a substantial change in practices: most of the knowledge produced is defined as “applicable”. 

But despite the efforts of scientists and technologists, the concern of policy-makers, the various initiatives implemented in the R&D institutions, and the changes in conceptualisations and discourse, this “applicable” knowledge has not, with exceptions limited to a few specific areas, found ultimate application.

We have given the name Applicable Knowledge Not Applied (AKNA) to the specific, and apparently paradoxical, phenomenon of the production of scientific and technological knowledge considered applicable that does not give rise to production or product process innovations, nor contribute to the solution of social or environmental problems. 
A solution to the AKNA problem is a key issue in the development strategies of the peripheral countries. Chronic problems of grinding poverty, the health and educational shortfall, social and economic underdevelopment, the technical production gap still persist, and in fact they have been intensified along 90’s. The AKNA phenomenon seems to extend homogeneously over the region. Despite the multiple changes on the scenario, the old questions still stand. What is the social utility of scientific and technological research in Latin America? Why is locally generated knowledge not applied?

2. Discussion of the usual explanations

Conceived in conceptual frames matrixes normally restricted to disciplinary fields or spheres of activity, the answers available to these questions have failed to address the complexity of the AKNA phenomenon. These perspectives have provided partial, simplistic or biased views, generally offering a singled cause explanation. As is to be expected, the actors’ diagnoses and solutions tend to be limited by the “syntax” of their conceptual tools and their perception of the world.

In some critical analyses, both at the macro (state) and meso (institutional) level, the persistence of the “linear innovation model” is still evident. 

From a critical viewpoint, at the micro level, of the practices of the local scientific community, has denounced the scientific centrism of the researchers, the inertia of their behaviour, their imperviousness to the requirements of S&T Policies and the corporative nature of their actions and strategies. 

The arguments for lack of demand involve a “oppositional” differentiation between the “supply” side (the spill over of the R&D institutions) and the “demand” side (firms’ capacity for absorption and catching up). Despite the theoretical substitution of the science push model by other interactive models, the fragmentary “infiltration” in this line of argument may lead to linear, barely interactive methodological approaches and explanations. 

Various combinations of the foregoing lines of argument can be detected. But even in these cases, which attempt to overcome the constraints of single causality, two common elements remain: a linear, one-way directional argument; and a stereotyped perception of the producers of scientific and technological knowledge. 

Finally, it should be noted that all these proposals for solutions have been implemented in the region. Both the science, technology and innovation policies and institutional arrangements currently in force could be addressed to one or other of these conceptualisations. Their effective influence on the productive use of the knowledge generated has barely had any relevance. This fact in itself would seem to be a sufficient argument for questioning the explanatory capacity of these approaches.

3. Proposal for an alternative approach

A sociological approach to the AKNA phenomenon, focused on the socio-cognitive processes in the production of scientific and technological knowledge, may make it possible to overcome the constraints of the foregoing approaches.

3.1. From “applied science” to “applicable knowledge”

For many different reasons, some of them already pointed out previously by various authors, it is necessary to rule out the distinction between basic and applied science:

· the basic/applied distinction does not correspond to the current dynamics of scientific knowledge production (in fact, in some areas, it is even problematical to maintain a science/technology distinction)

· in the basic/applied science differentiation the common sense of the linear model persists 

· it does not correspond to the true dynamics of the production of scientific knowledge: basic science may be equally “applicable”

· the terminology tends to generate confusion in the explanations: “applied” science is not applied in the production of goods and services

· technological knowledge is not taken into account in the distinction (unless the reductionism of “technology = applied science” is adopted) 

The “applicable” nature of knowledge does not derive from an a priori category distinction, nor from a rational reconstruction of the process of scientific production, but from the analysis of various processes of social construction of meaning by the actors involved. Thus, knowledge can be characterised as “applicable” in several ways:

a) subjective construction 1: internal (by virtue of what the knowledge producers assume about their products, for example: their capacity to deal with a specific techno-productive need)

b) subjective construction 2: external (by virtue of what some external actor judges is potentially applicable, for example: a bureaucratic appraisal)

c) objective characterisation 1: by responding to an explicit demand (response to an actual request for a knowledge input)

d) objective characterisation 2:  by responding to an explicit instruction from an S&T policy (for example: setting the research within the framework of the topics declared top priority)

3.2. Some methodological issues

To understand both the existence and the scope of the AKNA phenomenon, it is necessary to analyse the practices of the actors, in context. In this sense, the phenomenon can be linked to the social construction of the usefulness of scientific and technological knowledge. 

The construction of the usefulness of knowledge is not an separate area, external to knowledge production, found at the end of a chain of differentiated social practices, but is present, like a meaning generating dimension, both in the research project design by a group of researchers, and in the processes of re-signifying knowledge in which other social actors take part.

But the analysis cannot stop within the knowledge production areas (laboratories, R&D units, etc.). This would involve the risk of falling into a new linear reductionism (and a flagrant methodological asymmetry). It is necessary to follow up the products of knowledge through the itineraries determined by different actors and institutional contexts. 

This type of approach to the phenomenon makes it possible to overcome the limitations of the linear approaches, which hold that there is a basic autonomy between areas where scientific and technological knowledge is produced and the areas where it is socially utilized. It also enables us to incorporate a set of variables into the analysis such as the research organisation, the institutional problems and, a key issue in relation to the AKNA phenomenon, the real or imaginary construction of “another” (potential user, co-designer, active user, client, for example), particularly relevant for knowledge production processes.

Carrying out empirically based micro analysis is a core tool in the construction of explanations for the phenomenon. The explanation for the AKNA phenomenon cannot be deduced from a series of a priori theoretical postulates, but appears in social, localised, concrete dynamics. The production of applicable knowledge not applied corresponds to specific socio-historical circumstances. 

3.3. Traditions of knowledge production

The traditions of knowledge production in different scientific and technological disciplines define a set of objectives, missions, selection and evaluation criteria for each disciplinary field which go at least some way to explaining the behaviour of the actors and the direction of the research. Scientific and technological traditions condition and organise how scientific activity is conceived and also, in the final analysis, the role of science in society. Thus, at the same time as they point to a number of relevant actions, they set limits on the range of legitimate actions, the ways of constructing prestige, the rationality of resource allocation, the shaping of evaluation criteria. 

3.4. Knowledge production in peripheral contexts

The dynamics of scientific and technological production in peripheral contexts have special features. The development of the bulk of research generated in the region, and even the development of scientific and technological disciplines responds to a rationale of subordinate integration. Local research agendas are aligned and co-ordinated with the R&D units of developed countries. This is so to such an extent that some of the locally generated knowledge is AKNA in the local context, but is applied internationally. 

In peripheral contexts, scientific and technological traditions develop in tension between local conditions (access to and allocation of resources, R&D policies, the way research is organised, etc.) and the mainstream trends generated in international research centres. 

3.5. Research regimes

Adopting conceptualisation in terms of scientific and technological research regimes, proposed by Terry Shinn, is particularly useful for understanding the AKNA phenomenon. The idea of a regime incorporates different dimensions that make it possible to formulate a typology stressing the characteristic features of each one. The regimes are “disciplinary”, “transitional” and “transversal” (Shinn, 2000: 4-6). 

Disciplinary regimes are rooted in laboratories, university departments, specialist journals, national and international mechanisms for their discussion at congresses and conferences, and government salary systems. 

In transitional regimes, the intellectual, technical and professional opportunities often appear on the periphery of the classical disciplinary fields. In this case, setting up a course or following a career requires practitioners to provisionally cross the bounds of their home discipline to seek techniques, data, concepts and the co-operation of colleagues from neighbouring disciplines. 

Transversal regimes represent a different type of scientific production. Practitioners have a greater degree of freedom and the field of action is broader than in the transitional regime. They respond more to identification with a project than to their own disciplines and institutions.

The three regimes can be considered interdependent, enriched by reciprocal interplay. 

3.6. Socio-technical dynamics

The reconstruction of socio-technical dynamics makes it possible to transcend the constraints of approaches that relate phenomena descriptively and statically to their environment. A socio-technical dynamic is a set of patterns of co-evolution of the technologies themselves, institutions, policies, rationales and actors’ ideological construction that make it possible to explain a particular type of socio-technical change. It includes a set of technical-economic and socio-political relationships linked to technological change. 

4. In-context analysis of three cases of AKNA 

4.1. The context: socio-technical dynamics 

Along 90’s, in a political and economic context of openness and deregulation that extended to the regional level, marked by: a shift to foreign investment and production, privatisation of public companies, increase in public debt, concentration of the economy in oligopolic economic groups, a return to primary production (and primary exports), local producers of goods and services did not base their strategies on intensive use of locally generated scientific and technological knowledge.

The socio-technical dynamics that can be noted in the different countries in the region are characterised by: 

· minor innovations, with no major innovations or new technological patterns

· following of foreign-generated technological patterns

· aligning of productive firms in foreign  technological frames abroad.
· the low level of inter-institutional interactions (between producers of goods and services and production units of scientific and technological knowledge).

· the appearance of negative self-organisation in interplays between innovative dynamics, social accumulation regimes and companies’ technological change trajectories,

· scarce participation of public R&D units in innovative dynamics 

· the imperviousness of technological actors to the different scientific and technological policies implemented

· Since the early 90’s, local technological actors have tended to restrict themselves to the role of passive users (strategically limited, or dominated by the supplier of the technology). 

The application of locally generated knowledge to the production of goods and services seems at least contradictory in relation to the rationale of these general socio-technical dynamics. 

The pattern of specialisation in local economies has turned to natural resource intensive products. Investments by the most dynamic local agents (IED and large economic groups) do not require R&D or local innovation. Policy initiatives in Science, Technology and Innovation implemented as from the 90’s have been unable to redirect these dynamics.

4.2. The cases

These three cases could be considered representative of a typology, still tentative and incomplete, of AKNA phenomena relating to the ways knowledge is produced and used in a specific peripheral context.

We have therefore organised an analysis of each of these cases around a set of dimensions, articulated with a prevailing research regime, taking into account existing scientific traditions at both the social and cognitive level, the composition of the actors, institutional dynamics and changes in the broader context where each of the processes takes place.

The cases analysed are:

a) Development of genetically modified corn and wheat in an “academic” laboratory. Within a “disciplinary” regime (tending towards a “transitional” regime).

b) Development of a virus-resistant potato and corn resistant to the Rio Cuarto disease, in public laboratories. This belongs to a “transitional” regime.

c) Development of a low or medium power nuclear reactor in a public technological company. Characteristic of a “transversal” regime.

5. Conclusions: 

From an analysis of the selected cases some elements can be gathered that are significant to the understanding of the AKNA phenomenon. 

· Research regimes

· The different research regimes assume a differentiated behavior from the research groups in relation to the AKNA phenomenon. In the disciplinary regimes, highly dependent on public funds subject to be acquired by competence, a tension can be seen between legitimization by academia vs. legitimization by the market or society. There is a marked lack of perception by scientists, and even by technologists, regarding the other actors involved in the effective application of knowledge in this type of regime. It is not surprising that the potential beneficiaries of R&D are completely absent from their initial research agendas. 

· This tension is re-articulated in the case of transition regimes, although it persists both in the agenda setting processes and in the actions oriented at research group sustainability. In transversal regimes, mobilized by a problem-solving logic and strongly oriented to the generation of techno-productive responses, academic legitimization is not a relevant factor.

· Construction of a “potential user”

· In all three cases the ideal construction of a “potential user” is clearly observable. In fact in all three cases there were “analysis and evaluation” operations of a potential market, and an idealization of the niches or needs that would exist there. In all three it is possible to identify a high degree of wishful thinking with regard to production of an applicable offering. 

· However, it is also possible to distinguish differences in this sense. While in the case corresponding to the disciplinary regime the “evaluations of potential application” were restricted to common sense considerations regarding some generically defined needs, in that corresponding to the transversal regime there were more in-depth “market analyses”. But in all cases, after different negotiations, frustrated for specific reasons in each case, the knowledge generated seem condemned to non-application. The positive signs “detected” by these analyses turned out to be misleading in the light of events.

· Peripheral context

· Many of the difficulties in moving from “applicability” to “social use” of knowledge found by the knowledge producers in any of the regimes considered have their origin in the conditions inherent in a peripheral context and in the actor’s particular dynamics there. 

· In fact, in peripheral contexts, the lack of “institutionalization” of interactions and practices means that each undertaking appears as a “pilot test” that fails to be standardized or stabilized. From this perspective, the existence of exceptional successful experiences, which some academics and policy makers suggest means the appearance of virtuous interactions, does not constitute a countertendency.

· In a peripheral context, the disciplinary regime usually prevails over the other regimes: insofar as it predominates in most of the local scientific and technological traditions, it permeates the practices that correspond to the other regimes. It is, therefore, the only regime operating fully in the context we have analyzed.

· However, it would be a mistake to assume that the AKNA phenomenon can be explained simply by the internal logic of the disciplinary regime. The disciplinary regime is in no way incompatible with the production of useful knowledge (the history of science and technology abounds in examples of this kind). The problem is the way in which disciplinary regimes are constructed in peripheral contexts.

· In these contexts, the disciplinary regime carries a fundamental constraint: insofar as the mechanisms of legitimization operate increasingly clearly through integration into “knowledge production networks” that are becoming globalized, but where the resources and the criteria are usually established by groups located in the central countries, both the research agendas and the capacity for technical, conceptual and topical innovation are usually exogenous to the local context.

· Local socio-technical dynamics

· Given the local socio-technical dynamics, the restricted field of interactions between producers and users (intermediate and ending) of scientific and technological knowledge prevents the appearance of upgrading processes in inter-institutional relations and research agendas. By inhibiting the generation of learning by interacting processes, this restriction hinders the appearance and advance of transversal regimes. 

· Insofar as the potential users respond to the researchers’ and technologists’ wishful thinking -rather than to constant learning in a “market of material and symbolic goods”, or to a rationale of constant adaptation of knowledge responses to explicit needs- setting up “research-technology communities”, characteristic of transversal regimes, is seriously constrained.

The existence of AKNA in peripheral societies -which, although they allocate meagre percentage resources to science and technology, nevertheless make a considerable effort in relation to their possibilities- has perverse consequences.  

The obvious one is the fact that the very usefulness of the knowledge in society is questioned; and from there it is a short step to questioning the very process of knowledge production. The question that summarizes this dilemma can be formulated as follows: “why should a society in which part of its inhabitants suffer misery and hunger pay for the increasing costs of scientific and technological research if it reaps no benefit from the results?

In our view, the first step in responding to this difficult question is to decipher the mode and logic of knowledge production in a peripheral context, as well as the dynamics of the social actors that participate in it. This text attempts to move in that direction.
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