
TEXTO PARA DISCUSSÃO N( 144

INNOVATION AND SOCIAL PROBABLE KNOWLEDGE

Marco Crocco

Novembro de 2000

Ficha catalográfica

338.45:62

C938i

2000
Crocco, Marco

Innovation and social probable knowledge / por Marco Crocco. Belo Horizonte: UFMG/Cedeplar, 2000.  

22p. (Texto para discussão ; 144)

1. Inovações tecnológicas – Aspectos econômicos. I. Universidade Federal de Minas Gerais. Centro de Desenvolvimento e Planejamento Regional. II. Título. III. Série.



UNIVERSIDADE FEDERAL DE MINAS GERAIS

FACULDADE DE CIÊNCIAS ECONÔMICAS

CENTRO DE DESENVOLVIMENTO E PLANEJAMENTO REGIONAL

INNOVATION AND SOCIAL PROBABLE KNOWLEDGE

Marco Crocco* 

CEDEPLAR/FACE/UFMG

BELO HORIZONTE

2000

SUMÁRIO
INTRODUCTION ......................................................................................................................................................7

I. CONVENTION, SOCIAL PROBABLE KNOWLEDGE AND SOCIAL WEIGHT OF ARGUMENT ..............7

    I.1. Expanding the Concept of Conventions ...........................................................................................................8

II. ANALYSING THE INTRODUCTION OF INNOVATION USING KEYNES’S PROBABILITY ................ 13

III. THE DIFFUSION OF TECHNOLOGY AND SOCIAL PROBABLE KNOWLEDGE .................................. 14

IV. CONCLUSION ................................................................................................................................................. 19 

REFERENCES ........................................................................................................................................................ 21

In this paper some elements of Keynes’s theory of probability is used to understand the process of diffusion of an innovation. Based on a work done elsewhere (Crocco 1999, 2000), we argue that this process can be viewed as a process of dealing with the collective uncertainty about how to sort a technological problem. Expanding the concepts of weight of argument and probable knowledge to deal with this kind of uncertainty we argue that the concepts of social weight of argument and social probable knowledge can be very helpful to understand the process of diffusion of an innovation.

INTRODUCTION

The aim of this paper is to develop an understanding of the process of diffusion of technological knowledge using some elements of Keynes’s theory of probability. We will argue that this process is a conventional one, in which the concept of social weight of argument - the degree of completeness of the social information (knowledge) set possessed by a social group - plays an important role. In what follows we will develop the argument along these lines: First, of the main aspects of Keynes’s approach will be made, basically analysing how the concept of convention emerges. Secondly, we will explore some expansions of Keynes’s viewpoint from a critical realist point of view. In doing so, it will be shown that the discussion of conventions assumes a broader perspective, giving it an ontological feature in which social structure plays an important role. Moreover, we will try to extend some concepts of Keynes’s theory of probability to the understanding of human behaviour in situations of uncertainty, introducing the concepts of social probable knowledge and social weight of argument. With these concepts in hand, the process of diffusion of technological knowledge is analysed in the last section.

I.  CONVENTION, SOCIAL PROBABLE KNOWLEDGE AND SOCIAL WEIGHT OF

    ARGUMENT

Convention will be defined here as “the ever present structural conditions or generalised procedures for human actors maintained by (tacit) general agreement” (Andrade 1998:120). Despite the fact that human action draws upon and reproduces conventions, they exist independently of any agent.

To have a better understanding of this definition, we think that a brief look at some aspects of its development is warranted. Keynes was one of the first scholars to draw attention to the importance of conventions in economic affairs. He introduces the discussion of conventions in his analysis of how rational behaviour can emerge in situations of uncertainty. The striking feature of these situations is the fragility of the knowledge possessed by individuals. “The outstanding fact is the extreme precariousness of the basis of knowledge on which our estimates of prospective yield have to be made” (C.W. VII: 149). 

Despite this insecure knowledge about future events, humans have to act, and have to do this in a way that, as Keynes said, allows them to save their face as rational economic men. He suggests that, notwithstanding the uncertainty, agents act based on habits and conventions, meaning that they have some hypotheses to guide their decisions. What are these hypotheses?

i)  Human agents adopt a passive behaviour concerning the future. “Single investors did not think they could influence or determine the future” (Carabelli, 1988: 224). In addition, it is considered that recent facts are “a more serviceable guide to the future than a candid examination of past experience would show it to have been hitherto” (C.W. XIV: 114);

ii)  We employ conventional judgement. “We endeavour to fall back on the judgement of the rest of the world which is perhaps better informed” (C.W. XIV: 114).

The act of following these conventions makes it possible for the decision-maker to deal with uncertainty, and as long as the agent can rely on the maintenance of the convention (Keynes C.W. VII: 152), his affairs will present a considerable measure of continuity and stability.

This does not mean that in Keynes’s approach there is no space for unpredictable behaviour. Despite the existence of conventions, animal spirits will always exist.

Most, probably, of our decisions to do something positive, the full consequences of which will be drawn out over many days to come, can only be taken as a result of animal spirits - of a spontaneous urge to action rather than inaction, and not as the outcome of a weighted average of quantitative benefits multiplied by quantitative probabilities.

(Keynes C.W. VII: 161)

The point here is that in Keynes’s approach there are always elements of continuity and unpredictability when decisions are to be made in situations of uncertainty. 

I.1 Expanding the Concept of Conventions 

In recent years, the concept of conventions has been the subject of intense debate. One facet of this debate is the comparison between Keynes’s early philosophical work and later economic writing, especially in relation to the role of intuition on judgement. Although interesting, we shall not enter this debate
 here, restricting the discussion to some contributions that, in our view, contribute to deepening of the main points made by Keynes and are related to the main aim of this section.

One important contribution comes from Davis (1994; 1997), who defines convention as a structure of interdependent judgements. This definition basically comes from one of the three ‘techniques’ defined by Keynes: “... we endeavour to fall back on the judgement of the rest of the world which is perhaps better informed” (C.W. XIV: 114). Davis (1994: 238) argues that according to Keynes it is necessary for people to have some acquaintance with other people’s thinking on similar subjects and in similar contexts in order to form a conclusion. In this sense, judgement becomes more akin to a process of interaction among people (“interdependent judgement”) rather than to atomistic individual actions. 

The main argument behind this understanding of Keynes is the analysis of what explains the rational belief in a proposition. In the General Theory, Keynes, according to Davis, answered this question with the notion of expectation. Expectations are based on conventions, which, for Davis, could be explained by the “interaction between individuals commonly involved in attempting to establish each others motives on a common subject” (Davis 1997: 216).

The stability of the conventions, in turn, comes from the engagement of the individuals in this ‘specular behaviour’. Everybody is trying to attribute motives to others - trying to think about others activities. This interaction among individuals enables them to establish some confidence in one another’s motives. 

Despite the importance of Davis’s contribution to the understanding of conventions in Keynes, the case of the structure of interdependent judgements is only one case exemplified by Keynes (Runde 1994). The other two do not fit into this definition, being more in the nature of inductive rules of thumb employed by agents in situations of high uncertainty (Runde 1994: 249). The case highlighted by Davis should be viewed as a complement to the other two ‘techniques’ suggested by Keynes, especially when it is impossible to make judgement of probability.

A wider account of conventions is supplied by Lawson (1995, 1997). He provides an understanding of conventions that takes into account an ontological view of the social reality, which is much more comprehensive than that suggested by Keynes. In Lawson’s view, a social structure is both a condition and a consequence of human agency. This is what Giddens (1984) calls the duality of the structure. In Lawson’s words,

Human intentional activity does not create social structure, ... the latter is presupposed by such activity. Instead individual agents draw upon social structure as a condition for acting, and through the action of the individuals taken in total social structures is reproduced or (in part at least) transformed’. 

(Lawson 1997: 103)

However, the process of drawing upon, reproducing and transforming the social structure is not necessarily a conscious act of human beings. Existing social structure is, most of the time, an unacknowledged condition for action and an unintentional consequence of the actions of all individuals. What makes it possible for human beings to act unconsciously in this way is the fact that society is constituted by a set of positions, which define obligations, duties and rights. These, in turn, are related to other groups in an internal way
. These relations allow a social group - a set of people distinguishable by a specific set of social position - to have, tacitly or not, a “shared understanding of the aspects of human practices, their motivations, underlying intentions and so meanings, etc.” (Lawson 1995: 87). 

The main conclusion to note here is that any human action involves two things: capability and knowledgeability. 

That an agent is capable means that he or she could have acted otherwise: they have individual and social power.
 That they are knowledgeable refers to their practical consciousness about their own behaviour and the conditions of their own activities (see Giddens 1982: 8-11). The core of this knowledgeability is knowledge of social rules, a knowledge which cannot necessarily or always be expressed discursively.

(Farmer 1995: 71)

What emerges here is that to act, or in Farmer’s words, ‘to be effective social actors’ a human being must have a huge amount of social knowledge, meaning to know how others typically act, are likely to act, and understand their own and others’ actions (Farmer 1995: 71). 

Having this approach in mind, Lawson developed his own interpretation of Keynes’s conventions. Keynes’s suggestion that “we endeavour to conform with the behaviour of the majority or the average” could, now, be interpreted as a claim in favour of the knowledgeability of the decision-maker. Convention is only taken into account by the decision-maker because he or she knows (i.e. has social knowledge) that conventions are followed by others and are thereby being reproduced or sustained.

Likewise, it is not only social knowledge that gives rise to convention. According to Lawson, there are psychological motivations to pursue conventional behaviour. These are the impulse to develop trust and confidence, which are important psychological needs for human beings. In other words, a sense of stability and sameness, which Giddens (1984) called ontological security. These psychological motivations can be found in Keynes when he writes:

The essence of this convention - though it does not, of course, work out quite so simply - lies in assuming that the existing state of affairs will continue indefinitely, except in so far as we have specific reasons to expect a change.

 (Keynes C.W. VII: 152)

or

For, assuming that the convention holds good, it is only these changes [a genuine change in the news over the near future] which can affect the value of his investment, and he needs not lose his sleep merely because he has not any notion what his investment will be worth ten years hence.

(Keynes C.W. VII: 152)

Summing up, according to Lawson’s view there are two factors that determine conventional behaviour: (i) the existence of a social knowledge that is necessary to reproduce and transform the social structure; and (ii) psychological needs of human beings.

A fundamental question must be raised here: how does this social knowledge emerge? The answer to this question is related to an understanding of one of the two conditions for human action, that is knowledgeability. Human beings know (consciously or not) what they are doing, and in acting on the basis of this knowledge they pass their knowledge on to others. In Giddens words, “if there is any continuity to social life at all, most actors must be right most of the time; that is to say, they know what they are doing, and they successfully communicate their knowledge to others” (1984: 90). By interacting with each other, members of social groups are able to exchange their knowledge and so establish a common understanding about the reality that they share. However, there is nothing that guarantees the social knowledge generated in this process is correct and complete. Human conceptions may constitute inappropriate and sometimes even false conceptions of most of what is going on (Lawson 1995: 87). This is particularly likely to be the case in situations where fundamental uncertainty exists.

Let us discuss this point a little further. It is accepted that daily life situations are characterised by routinized behaviour (Veblen 1899, Lawson 1995, 1997; Farmer 1995). The durability of social relations is a condition for and a consequence of the existence of rules and routines. However, for a routine to be established all actors affected by this routine must have a common understanding about the situation in which that specific routine applies. For example, the passengers of a train know that every time the train stops due to a mechanical failure they do not have to disembark to try to solve the mechanical problem. It is known, through a routinized behaviour, that the driver of the train will try to solve the problem and will keep the passengers informed about what to do. In the same way, the driver of the train does not have to tell the passengers that it is not necessary for them to go outside the train and try to push it to restart the engine. The positions that both driver and passengers hold allow them to understand the situation and determine what they have to do. What this example tells us is that in every situation characterised by routines there is a component of social knowledge. 

What has been described above, as mentioned before, also applies to situations of uncertainty.
 However, there is an important aspect here that deserves more attention. For this, we must develop the concept of collective uncertainty. The latter refers to those situations where uncertainty affects a whole community in a similar, but not identical, manner.

The information set that grounds decision-makers has two components: that set of information shared by everyone in a specific community that emerges through the relations inside the social structure and the information available to each decision-maker. The former can be labelled, as we demonstrated before, as social knowledge.
 However, as we are dealing with situations of uncertainty, this knowledge is precarious, and should be called social probable knowledge.
 

It is known that institutions provide a ground to act in situations of uncertainty. Hodgson, expressed this point very well when he wrote that

it is impossible for an individual to think and act in any specific field of the application of knowledge without being influenced by the institutional set-up. Information is culturally processed: it is never transmitted raw but is selected, arranged and perceived through institutions.

(Hodgson 1988:120 )

Take a researcher as an example. He has to go to the library to collect the data he needs for his work. However, he knows that to improve his productivity he can add a modem to his computer and, instead of going to the library, access the data using the Internet. He knows this through contact with other researchers; through the information that he received from the libraries; through the newsletter from the research association and so on. In other words, he knows how to improve his productivity through the institutional set-up that surrounds him. This institutional set-up allows him to have a social probable knowledge about how to improve his productivity. It is social in that it is shared by the people who belong to the same specific collectivity. It is probable because whether or not he will be able to improve productivity will also depend on other elements; for example, his ability to deal with the Internet; the quality of the modem; the interaction of the modem with the rest of the computer; and the way the data is available on Internet. 

What is important to note here is that the social structure provides grounds upon which to act but it does not eliminate the uncertainty. The institutional set-up provides a collective (social) knowledge. However, the fact that it is collective does not mean that it is infallible. In uncertain situations there is collective uncertainty, which reflects the extent to which the probable social knowledge provides a reliable guide to action.
 

If we are able to accept the concept of collective uncertainty and social probable knowledge, the acceptance of the concept of social weight of argument becomes straightforward.
 The latter is understood as a degree of completeness of the social information set possessed by a social group. Thus, the probable social knowledge is related to the amount of relevant information (knowledge and ignorance) about a specific situation that is shared by a social group. It is the social weight of argument that will define the degree of collective uncertainty. One can say that, in the example above, the social weight of argument about the decision on how to improve the researcher’s productivity is very high. The procedures for accessing the Internet are well known, as are the sources of data that are available on it and the outcomes that can be achieved with its use and so on. The relevant knowledge about this specific case is very widespread and, as the relevant ignorance is minimal, the social weight of argument is very high and the degree of collective uncertainty is low. 

Summing up, my claim here is that in situations of uncertainty, whatever the degree attached to them, conventions emerge and are stable only if there is a social probable knowledge that allows the agent to have a shared understanding of the situation. Moreover, a pre-condition for the emergence of social probable knowledge is the existence of a social weight that defines the confidence regarding the convention. The higher is the social weight, the higher will be the stability of the convention.

II. ANALYSING THE INTRODUCTION OF INNOVATION USING KEYNES’S

     PROBABILITY

In previous works (Crocco 1999, 2000), we have discussed how Keynes’ theory of probability
 can enrich the understanding of the process of innovation offered by the Evolutionary and Institutional school (hereafter EI). We have demonstrated that the weight of argument related to the introduction of an innovation changes at each stage of the development of a technological trajectory (TT).
 

To have a better understand of the process, one has to keep in mind that as one moves along a TT, one’s knowledge increases for two reasons: (i) the innovator improves his understanding of the technology that he is using, and (ii) he improves his knowledge about market behaviour in relation to this previous innovation. Thus, there is a learning process, which is similar to the learning process implicit in Keynes’s theory of probability (Keynes C.W. VII, O’Donnell 1989, among others). What is changing in this process is the weight, defined as the degree of completeness of the information set. A successful move along the TT increases the relevant knowledge about both the technology and the market behaviour in relation to this specific technology and, simultaneously, decreases the relevant ignorance. As a consequence, the state of confidence in the success of the introduction of a new innovation becomes greater. 

Moreover, at each improvement of the product/equipment, the set of premises increases; and as past innovations have been successfully introduced, the new premises work to increase the probable knowledge about the success of a new innovation. This approach helps us to understand the different degrees of uncertainty associated with different kinds of innovation. 

From the definition of uncertainty used here, it can be argued that probable knowledge can be seen as a guide in situations where uncertainty prevails, and the degree of reliability in this probable knowledge - confidence - determines the degree of uncertainty that exists in a specific situation. In the case of the development of a technological trajectory, one can see that the probable knowledge about the success of the introduction of an innovation is increasing and so the reliability of this probable knowledge as a guide to conduct increases as well. Thus, confidence is increasing and the degree of uncertainty decreasing.

The question to be raised here is the following: In what extent does the use of probable knowledge improve the description of the decision-process related to the introduction of an innovation? Part of the answer has been given before, as it was argued that routines are insufficient to deal with the last act on a problem-solving activity, that is, the final choice in each problem-solving process. However, it remains to be considered the role of probable knowledge (and weight of argument) in dealing with all aspects of the uncertainty inherent to the innovative activity. 

Although the discussion made so far in this section was mainly concerned with technical and market uncertainties, a full account of the decision to introduce an innovation warrants the analysis of business uncertainty as well. As an investment decision, the introduction of an innovation has to deal with all aspects of this decision which are not only affected by technological and market factors, but also by the investors’ perception about the economic environment as a whole.

The weight of argument in this case should not be viewed as incorporating only the relevant knowledge and ignorance related to technological and market problems, but also the relevant knowledge and ignorance about all aspects that affect the investment decision. In this sense, the increase of technological knowledge about a technological trajectory does not necessarily increase the probable knowledge about the success of the introduction of an innovation if the business ignorance was increased by some other reason. In this case, even when walking along a successful technological trajectory, a decision about the introduction of an innovation may be postpone.

III. THE DIFFUSION OF TECHNOLOGY AND SOCIAL PROBABLE KNOWLEDGE

In this section we will discuss the diffusion of technology. On the one hand, we argue that the diffusion of technology is a good example of how human action draws upon social structure and, on the other hand, we show how the concepts of social probable knowledge and social weight of argument can help understand this process.

Two points deserves clarification before we continue. First, it is necessary to make a distinction between the adoption of an innovation and its diffusion. Theoretically, the analysis of adoption is concerned with a decision-making process. It is concerned with decision taken by agents to incorporate an innovation (new technology) into their activities. On the other hand, the analysis of diffusion is concerned with the change in the economic relevance of a new technology through time (Metcalfe 1988). Despite this difference, the two concepts are strongly related, as it is through the adoption of an innovation that it becomes economically relevant. In this sense, the study of the mechanisms that facilitate the adoption of an innovation is itself an analysis of the process of diffusion.
 In this sense,

Diffusion will be understood here as the process by which an innovation is communicated through certain channels over[
] time among the members of a social system. 

(Rogers 1983: 5)

Second, the process of diffusion of technology implies two complementary kinds of diffusion: the spread of the technological knowledge necessary to adopt the innovation, and the diffusion of the new equipment itself; that is, the diffusion of disembodied and embodied technology respectively. Our concern here is the former kind of diffusion - technological knowledge - mainly because it is a pre-requisite for the second kind of diffusion to take place. Let us take a further look at this kind of diffusion.

The first point that should be addressed is why firms look for new technologies. Just to remember, we are assuming in this paper that the inducement to introduce a new technology is related to the inadequacy of the old technology to solve technological problems - from the economic and/or technical point of view - faced by the firm. This inadequacy creates uncertainty for the firm in that it has to search for alternatives which the firm is not, initially, acquainted with.
 To deal with this uncertainty the firm has to develop a learning process about the alternatives.

The features of this learning process are directly related to the different kinds of knowledge necessary to the adoption of an innovation. According to Dosi (1988: 224), various sorts of pieces of not mutually exclusive knowledge are used in the solution of most technological problems: universal versus specific; articulated versus tacit; public versus private.

Universal knowledge means that knowledge that has a large applicable understanding, which is based on principles that are well known and pervasive, while specific knowledge means a special ‘way of doing things’. Moreover, there are some sorts of knowledge that are well articulated and that are for the most part written down in manuals, books and so on. In contrast, there is also that kind of knowledge that is tacit, meaning that it comes from experience and practice. Important processes for the acquisition of tacit knowledge are ‘learning-by-doing’ and ‘learning-by-using’. The latter implies that this knowledge is not a public good to be freely and easily adopted by all potential users, but rather that the cost of exploiting and developing new or borrowed technology depends on the availability of technical and social capabilities.
 Finally, there is that knowledge that is public in the sense that it is available in scientific and technical publications. On the opposite side, there is that knowledge that is private either because it is protected by law (patents) and/or because it is tacit. 

For the present discussion we will take into consideration that kind of knowledge that is universal, articulated and public. This does not mean that the absorptive capability, i.e. the capabilities of the firm to use technology developed elsewhere, is not important. Tacit knowledge is an important concept to explain not only technological asymmetries, but also the differing performance of firms. However, to understand the diffusion of a specific technology it is necessary to have a previous understanding of the research spillovers of this technology:

To understand the features of the kind of knowledge we are concerned with (universal, articulated and public) we have to look at the learning process inherent to the system of innovation as a social activity, which involves interaction between people.

(Lundval 1992: 2)

Moreover, this process of learning is influenced, in regard to its content, rate and direction, by the institutional set-up of the economy. Put in another way, to overcome the inadequacy of the old technology, agents will draw upon the social structure to act. It is through the latter that society accumulates, reproduces and transforms knowledge. Learning is a social process that is hardly ever done individually without some kind of social interaction. Learning depends on the social structure and in turn will reflect the social structure.

It is within this framework that the diffusion of disembodied technology must be analysed. What will be learned is a shared understanding about how to overcome the inadequacy of the present technology. In other words, what will be learned is the ‘technological’ social knowledge. However, the latter is related to the solution of a technological problem, and it is well known that uncertainty is an important feature of the innovative process that is always present and impossible to be reduced to some kind of probabilistic knowledge (Freeman and Soete 1997, Dosi and Egidi, 1991). According to our previous discussion, the ‘technological’ social knowledge is better described as probable social knowledge, as there is an uncertain component in this knowledge. In this sense, it reflects the degree of ‘collective’ uncertainty about the technology itself. 

The emergence of ‘technological’ probable social knowledge depends basically on the following aspects of the social structure. First, a fundamental element is the technological paradigm in which the agent is immersed. At every moment in time there is a technological paradigm related to a specific activity. This means not only that the heuristics of the search for technological solutions to supersede the old technology are constrained by the TP but also that the whole community that works under the TP faces this constraint. This is a strong mechanism that generates a uniform direction of search among the actors in a specific activity.

Secondly, part of the knowledge produced under the umbrella of the TP is codified (articulated). This means that this knowledge is available in a compact and standardised form, which facilitates and reduces the cost of acquiring it. 

Thirdly, there are the positions and their relations. More specifically, the “informal and formal communication links between the population of potential adopters and between them and suppliers of the innovation” (Metcalfe 1988: 567).

These three elements are fundamental aspects of the social structure that allow the emergence of a ‘technological’ probable social knowledge. However, there is another element that interacts with the previous three: the conventional behaviour of the agents. As noted before, in situations of uncertainty it is rational to fall back onto convention to act. Here the understanding of convention as a structure of interdependent judgement is very helpful. Drawing upon the three previous elements of the social structure reduces but does not eliminate the uncertainty. Thus, using Keynes’s words, the agents “endeavour to fall back on the judgement of the rest of the world which is perhaps better informed” (C.W. XIV: 114). According to Rogers, various studies have shown that

Most people depend mainly upon a subjective evaluation of an innovation that is conveyed to them from other individuals like themselves who have previously adopted the innovation. 

(Rogers 1983: 18)    

Therefore, one can say that the agent will adopt a specific innovation not only because previous adopters have been successful but also because they believe that other competitors will also adopt the innovation. It is the interaction between the agents that creates the conventional behaviour of adopting a specific innovation. This explains what has been called ‘bandwagon effects’ in the literature about diffusion (see Metcalfe 1988). So, the very act of adopting an innovation contributes both to reproducing and to transforming the social structure.

What is interesting to note here is the interaction between human action and social structure. An innovation is adopted by agents drawing upon the social structure (TP; codified knowledge; positional relationship and conventions). In this sense the human action contributes to reproducing the social structure. However, the process does not stop with the adoption of the innovation. The latter generates a process of learning which itself increases and modifies the codified knowledge and the conventions. Information changes because of the diffusion of a technique (Metcalfe 1988). 

The process of diffusion of technological knowledge shows a very similar pattern to the process analysed previously. At the beginning only the first innovator has the knowledge about the specific innovation, and the understanding about that specific technology that allows him to have a probable knowledge about the success of the introduction of that innovation. At this moment, the probable social knowledge about the innovation is very low as the social weight is also very low (the relevant social ignorance about the technology is high). After the introduction, and supposing that it has been successfully introduced, the interaction between individuals, whether being through formal or informal institutions, starts to produce a better understanding of the new technological knowledge, increasing the social weight of argument related to the introduction of that innovation.
  As Freeman and Soete point out,

When a product or process is first introduced it is almost inevitably in a relatively primitive form and is submitted to successive incremental improvements which … increase its quality, performance, reliability or whatever other aspect is important to the users or can contribute to enlarge the market. … This means that the imitator does not always enter the ‘same’ technology as the innovator. Nor do later imitators enter at the same point in the technology’s evolution or trajectory as earlier ones. All these improvements have a cost and they all imply the generation of additional innovation-bound knowledge and experience.

(Freeman and Soete 1997: 357)  

As social weight increases the confidence increases and the diffusion speeds up, meaning that the introduction of this technology becomes a conventional process. Finally, two last remarks deserve attention, both related to the role of the conventional behaviour in this process. First, it is reasonable to claim some connection between the well-known S-shaped diffusion curve and the conventional behaviour in adopting a specific innovation. Figure I depicts the S-shaped diffusion curve. It shows that as time goes by the number of users of a specific innovation grows slowly at the beginning, increases exponentially after some period and, finally, grows at a decreasing rate. This pattern, we believe, presents a strong relationship with the conventional behaviour described above. After an initial period, where everybody is looking at what others are doing, a convention is established through a process of convergence, and so the diffusion accelerated. “The more who congregate in a vicinity, the more who join them” (Littleboy 1990: 33).

[image: image1.wmf]


Second, the discussion of conventions can also shed light on the establishment of a technological paradigm. When a technological paradigm experience a crisis, in the sense that it fails to give answers to actual technological problems, the community of engineers and researchers starts to look for alternatives. Everybody is trying, not only to find their own answers, but also to look at what others are doing. This process of interaction tends to produce a mutual understanding of the best approach to inquiry for the solution of technological problem. In Andrade’s words,

As interactions tend to increase over time, a mutual understanding about what is the most adequate way of doing things emerges. This collective involvement engenders useful information concerning preferred courses of action and enables agents to continue to perform their current and future activities.

(Andrade 1998: 139).

Thus, as one can see, the above discussion gives support to the claim that there is a strong relationship between the emergence and the establishment of a technological paradigm and conventional behaviour. 

IV. CONCLUSION

The ideas outlined above could represent a possible link between the EI approach to technical change and Keynes’s theory of probability. First, the EI approach to innovation stresses the importance of uncertainty as a feature always present in the innovative activity, which can never be eliminated. To deal with this uncertainty, EI theorists developed the concept of routines.

Moreover, the concept of technology used by this approach sheds light on features such as cumulativeness, appropriability and knowledge base, which are incorporated in the concepts of technological paradigm and technological trajectory. These factors shape the routines that are used by the firms. 

However, as the uncertainty is never eliminated, routines themselves are not sufficient to explain the decision-making process during the introduction of an innovation. They explain the use of the premises used in this process, but they do not explain the logical development of this choice. A decision remains to be made: whether to introduce an innovation or not. 

At this point, we have tried to show that Keynes’s theory of probability can complete the set of tools required to understand that process. From the use of Keynes’s probability it is clear that this process can be seen as rational, despite the fact that one may never know for certain whether the innovation will be a success. The concepts of probable knowledge and weight of argument are the key factors in the understanding of the rationality that is behind the development of a technological trajectory. Routines embody the knowledge accumulated, and they are constrained by the TP. The learning process that occurs during the continuous innovative activity weakens the influence of some sources of the uncertainty related to the investment process. The basis on which successive decisions to introduce innovation is founded becomes more grounded as both weight of argument (state of confidence) and the probable knowledge increase, driving the formation of the expectation in the same direction.

Thus, one can say that routines form the premises (h) upon which the decision is taken. Based on these routines, a probable knowledge of the success of the introduction of the innovation can be established, and as new routines are developed, as a result of the innovative process, the weight of argument changes.

Moreover, we have tried to expand this understanding of the introduction of an innovation to the analysis of the process of diffusion of a new technology. In doing this, I have shown that it can be understood as a conventional process, in which the concepts of social probable knowledge and social weight of argument are useful tools. 

The approach described above does not exhaust the analysis of the diffusion of technology. There are many aspects that have not been analysed here. For example, the differences between technologies (appropriability, cumulativeness, etc.) and its effects on the speed of diffusion; the expectations of future technological development; etc. However, we think that the analysis of these aspects does not change what was argued above. Our concern here is to provide an understanding of the process of diffusion of technological knowledge in a broader sense in which the interaction between human action and social structure is the central element.
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� For a discussion of this subject see Davis (1994; 1997), Lawson (1993), Runde (1994) and Littleboy (1990) among others.


� A relation is said to be external when the objects that are related are not constituted by the relationship in which they stand to each other (coffee and milk for example). Internal relation means that the objects that are taking part in the relation are what they are by virtue of the relationship itself (landlord and tenant).


� This is a precondition for the transformation of the social structure.


� The definition of uncertainty adopted here is similar, not identical, to Dequech (1997). He advocates a notion of uncertainty “in which knowledge, due to the paucity of evidence, is incomplete to an extent that makes it not completely reliable as a guide to conduct” (Dequech 1997: 21). Our disagreement with this definition is that the use of “the paucity of evidence” as the origin of uncertainty captures only one dimension of the evidential set: its size. However, there is another dimension that it is important to take into account, that is its ‘quality’ or  “ relevance”. For a discussion about true uncertainty as a concept capable of being ranked see Runde (1990, 1991), Dow (1995), Dequech (1997) and Crocco (1998, 1999). 


� It is important to stress that social knowledge here is an emergent phenomenon, meaning that it cannot be reduced to the sum of individual knowledge. Social knowledge is conditioned by and depends upon individual knowledge, but it is not predicable from it.


� Probable knowledge is that kind of knowledge that it is obtained from the possibility of establish a probability relation and from the information set that grounds it. It is a knowledge that emerges in situations of true uncertainty and it is different from the probabilistic knowledge. For a discussion about probable knowledge see Runde (1990, 1991) Dow (1995) and Crocco (1998, 1999).


� To be consistent with the terminology used here we will call this institutional set-up the social structure.


� When acting, decision makers have to combine this probable social knowledge with their own probable knowledge to define a course of action.


� Weight of argument is defined here as the degree of completeness of the information set upon which the decision is made. It can be measured as the ratio between relevant knowledge and total relevance - knowledge plus ignorance – (Runde 1990, Crocco 1998, 1999). Weight can be seen as a measure of the confidence of  the agent.


� For Keynes, probability is about logical relations between sets of propositions, premisses and conclusions. Let the conclusions be the set of propositions a, and the set of premisses, h. If a knowledge of h justifies a rational belief in a of some degree, one can say that there is a probability relation between a and h. This relation can be written as: a/h.


� The concepts of technological paradigm (TP) and technological trajectory (TT) (Dosi 1982) are important to the understanding of the relations between technical change and expectations. These concepts shed light on special features of innovative activity, entailing a representation of technologies centred on the cognitive procedures that they involve (cf. Cimoli and Dosi 1995:244).


� Accordingly, throughout the dissertation the words adoption and diffusion will be used interchangeably. When the innovation is adopted for the first time, the term introduction of an innovation will be used.


� Communication is a process in which participants create and share information with one another in order to reach a mutual understanding (Rogers 1983: 5).


� It should be made clear that diffusion here is not only related to the diffusion of specific knowledge of a specific artefact. It is also related to the spread of the knowledge of technological principles which can be used in different ways in different equipment. This differentiation is important for after the acquisition of the technology many incremental innovations can be made at the firm level as these general principles combine with the tacit knowledge specific to each firm.


� As pointed out by Dosi and Orsenigo, technology involves specific, often idiosyncratic, partly appropriable knowledge which is accumulated over time through equally specific learning processes, whose directions partly depend on firm-specific knowledge and on the technologies already in use.


(Dosi and Orsenigo 1988: 16)


� There are several channels through which knowledge can be transmitted. Some examples are: reverse engineering; publications, catalogues or patent applications;  conferences and seminars; human capital that moves among firms; inter-firm co-operation.   


� Vromen’s (1995) concept of conditional rules provides some insights on this point. According to him conditional rule “discriminates between different environmental conditions that may obtain and relates these to possibly different things to do under these different conditions” (Vromen 1995: 81). The important point to be stressed here is that the adherence to a conditional rule may result in flexible responses to alterations in surrounding conditions. In turn, the process through which these responses are achieved is determined by what Vromen calls “high-order routines”. These routines are triggered by changes on the environment that make first-order routines ineffective, and produce news and more effective ones. Applying this point to the present discussion, one can say that the way by which the weight is translated into action could be represented by a conditional rule, in a sense that when weight varies according previous failure or success, some conditional rule comes to place to decide what actions to follow. The only reservation to be made to this use of conditional rule to our discussion is that weight can vary according to both internal and external factors.





PAGE  
19

