Revisiting Tacit Knowledge from a materialistic perspective: 
Misunderstandings and limits around a popular concept 
Abstract

The notion of tacit knowledge has travelled a long way. In this article we will pay short and arbitrary visits to some authors that fueled its trip. The aim of the following pages is not to resolve the controversies regarding the issue, nor provide an exhaustive account of them. Our intention is just to re-interpret such discussions from a materialistic perspective on knowledge. So, we will try to show that to focus on the bearer (material support, carrier or level) in which a particular form of knowledge exists, could provide a useful insight to the discussions about tacitness and codification.
The paper is structured as follows: 
Firstly, we mention the formulation of the key author of this literature, Michael Polanyi. We will underline aspects that are not usually taken into account in the mainstream readings. Secondly, we deal with the Management literature perspective through its finest version, the famous book by Nonaka and Takeuchi. Next, we turn to the field of Evolutionary and Neoschumpeterian Economics, which is where the discussions have gone deeper. Briefly mentioning several authors, we will follow the thread of a controversial article by Cowan, Foray and David. The fourth approach comes from the Sociology of Scientific Knowledge, through the route paved by Harry Collins. Finally, we offer a brief incursion into an area still rarely included in the debates about knowledge in economics and sociology, but which could bring forth valuable ideas. This is Neuroscience, and we discuss works of authors such as Damasio, Schacter, and Kandel. Lastly, we present our conclusions.

Introduction

The concept of tacit knowledge (TK) has become widespread in recent years. Among others, sociologists of science, economists of innovation and analysts of the so called "knowledge society" use it profusely. Tacit knowledge is often opposed to the notion of codified knowledge, to raise a point about the limits of digital information to carry knowledge. However, the use of the concept of tacit knowledge expresses a curious paradox: it is often recruited to highlight the dependence that all knowledge has on its context, but it itself (the concept of tacit knowledge) usually becomes, in academic papers, a form of codified knowledge that has lost the context. 
Certainly, the notion of tacit knowledge has travelled a long way. In this article we will pay short and arbitrary visits to some authors that fueled its trip. The aim of the following pages is not to resolve the controversies regarding the issue, nor provide an exhaustive account of them. Our intention is just to re-interpret such discussions from a materialistic perspective on knowledge. So, we will try to show that to focus on the bearer (material support, carrier or level) in which a particular form of knowledge exists could provide a useful insight to the discussions about tacitness and codification. In fact, in other articles and books
 we have proposed the analysis of production processes in terms of flows and translations of four types of knowledge according to such bearers: biological, subjective, intersubjective and objective
. The literature revolves around questions like: In what forms does knowledge exist? Is it possible to translate certain forms of knowledge into others (e.g. from tacit to codified)? What economic properties arise from the fact that knowledge is carried by an individual or a collective? We will try to show that, in spite of that, notions like bearer are not explicitly implied, they are tacitly present in the discussions around TK posed by these questions. 
The paper is structured as follows. First, we mention the formulation of the key author of this literature, Michael Polanyi. We will underline aspects that are not usually taken into account in the mainstream readings. Secondly, we deal with the Management literature perspective, through its finest version, the famous book by Nonaka and Takeuchi. Next, we turn to the field of Evolutionary and Neoschumpeterian Economics, which is the one where the discussions have gone deeper. Briefly mentioning several authors, we follow the thread of a controversial article by Cowan, Foray and David. The fourth approach comes from the Sociology of Scientific Knowledge, through the route paved by Harry Collins. Finally, we offer a brief incursion into an area still rarely included in the debates about knowledge in economics and sociology, but which brings fundamental elements. This is Neuroscience, and we discuss some ideas of authors such as Damasio, Schacter, and Kandel. Lastly, we present our conclusions.
I. The origin of the concept of Tacit Knowledge: Michael Polanyi
Although dichotomies quite similar to those that scholars are able to find in Polanyi were made earlier by William James
 ([1890] 2007) and Gilbert Ryle (1949), he is the author who has been chosen as the first and classic reference when discussing tacit knowledge. Michael Polanyi (1891-1976) was born in Budapest into a wealthy Jewish family. He studied at the University in that city and in Karlsruhe, achieving doctorate degrees in medicine and physics. With the rise of Nazism, he immigrated to Britain and worked until 1948 as Professor of Physics and Chemistry at the University of Manchester. In that year he changed his discipline, but not his institution, and began teaching and writing on Social Sciences and Philosophy. Regarding the birth and development of the concept of tacit knowledge, his two most cited books are Personal Knowledge (1958), and The Tacit Dimension (1967). The formulation that follows relies in the version of the theory presented in this last text, which slightly modifies the previous one. Here then, we present a few highlights of Polanyi´s ideas. Some of them have been widely accepted, others have been frequently neglected.
The most widespread idea is to link TK to what human subjects know, but can´t verbally express: "I shall reconsider human knowledge by starting from the fact that 
“we can know more than we can tell." (Polanyi, 1967:4 , original italics). However, this is not enough in Polanyi´s argument, to understand TK. To realize this, we must follow a series of steps. The first is to accept that in the scheme of this author, especially in his latest work, knowledge is understood as a process rather than as a result; it´s more a verb than a noun. As Gourlay puts it:
The evidence that Polanyi was concerned with a process of knowing is overwhelming, though seemingly not noticed by many who refer to his work. While he used the phrase ´tacit knowledge´, and wrote of ´knowledge´ being ´tacit´, he used ´tacit knowing´ approximately five times more often in the series of papers referred to above. Moreover, he wrote: ¨Knowledge is an activity which would better be described as a process of knowing¨ (Polanyi, 1969a: 132), and, ¨I shall always speak of ¨knowing¨, therefore, to cover both, practical and theoretical knowledge (Polanyi,1967: 7). How he used and described ´tacit knowledge´ and  ´tacit knowing´ is a more important indicator of his intentions than these claims for he could well have been inconsistent. (Gourlay, 2002: 8)

Thus, after reducing tacit knowledge to tacit knowing, the core idea can be easily understood: "Here we see the basic structure of tacit knowing. It always involves two things, or two kinds of things. We may call the two terms of tacit knowing.¨ (Polanyi, 1967: 9). Which are these two terms? The first is called subsidiary or tacit. The second, focal or explicit. To explain this, the author combines common sense examples with scientific experiments of the mid-twentieth century. Polanyi takes, for instance, the task of face recognition. When performing that task, on one hand, subsidiarily and tacitly, we focus on the multitude of features that allow us to recognize it. On the other hand, and simultaneously, we point our attention in a focal, conscious way to the whole of the face. Thus, our ability to distinguish faces is difficult to verbalize because it rests on a series of infinitesimal, perceptual operations, outside the area illuminated by our awareness. "Such is the functional relation between the two terms of tacit knowing: we know the first term only by relying on our awareness of it for attending to the second."  (Polanyi, 1967: 10). Interestingly, this quotation shows that Polanyi thinks the tacit term is turned on by some kind of aware activity. The author acknowledges that this perspective is inspired by Gestalt psychology:
Gestalt Psychology has demonstrated that we may know a physiognomy by integrating our awareness of its particulars without being able to identify these particulars, and my analysis of knowledge is closely linked to this discovery of Gestalt psychology. (Polanyi, 1967: 6)  

In fact, the scientific basis of the two terms of knowing refers to an experiment first carried out in 1949 by two psychologists, Lazarus and McClearly. It consisted in showing a long list of nonsense syllables to a person and after the viewing of certain syllables in particular, administering an electric shock. The discovery was that when, later on, the shock-syllables were presented, the subject experienced physical reactions that anticipated the proximity of the electrical impact. However, the individual could not identify them or name them verbally. So, as in the case of face recognition, in this experiment there is a demonstration of the presence of a first element, tacit, unspeakable, which supports the second element, explicit and focal. Thus,
In the experiments the shock syllables and shock associations formed the first term, and the electric shock which followed them was the second term. After the subject had learned to connect the two terms, the sight of the shock syllables evoked the expectation of a shock and the utterance of the shock associations was suppressed in order to avoid shock. (Polanyi, 1967: 9)

Interestingly, the two terms of tacit knowing are linked (in most of the examples given by the author) to two different levels or bearers. Put simply, the subsidiary or tacit term is related to biological, chemical, nervous
, while the focal or explicit is associated with the individual and conscious subjectivity. This idea (that knowledge exists at various levels) may seem strange, given the fact that it is usually absent among the commonly cited concepts of Polanyi. However, the whole chapter of 2 in The Tacit Dimension is dedicated to defending and developing that idea. Its title, Emergence, refers to the rise of characteristic properties in each level that do not decompose in properties of the lower levels
.
For Polanyi the process of knowing is personal, individual and private. Beyond the title of his book Personal Knowledge (1958), all his examples concern individuals or, at most, pairs of them (e.g.master-disciple). This concept is coherent with the structure of tacit knowing, which assumes that each individual has their own tacit terms. Consequently, each piece of knowledge is built uniquely for each subjective process. The scarce relevance given to the collective knowledge component seems to be confirmed by comparing the lack of attention that sociology of knowledge receives in his writings, against the importance attached to psychology
.

The crucial and controversial point of this section is that Polanyi´s emphasis is not at all in stressing the opposition between tacit and codified knowledge (as it is in the literature that cite him abundantly). Actually, it is easy to see that the term “codified” does not appear in his works
. It is the concept of explicit, the one that is opposite to tacit. Moreover, Polanyi characterized explicit knowledge as the knowledge potentially expressible in a verbal form (which years later came to be called articulable knowledge). Now, it is clear that the codification of knowledge is much wider than the verbalization and its objectification in texts. It includes images, sounds, genes, nerves, etc. Although in the subsequent literature the notions codification and articulation are often and unfortunately mixed, this is not the case in Polanyi´s texts. In fact, for the author some tacit knowledge can be codified, although the subjects cannot explicitly express it verbally. This is obvious when Polanyi comments on the above example of face recognition:
But the police have recently introduced a method by which we can communicate much of this knowledge. They have made a large collection of pictures showing a variety of noses, mouths, and other features. From these the witness selects the particulars of the face he knows, and the pieces can then be put together to form a reasonably good likeness of the face. (Polanyi, 1967: 5)

In other words, to form parts of an identikit, the witness had to codify his or her tacit knowledge of different types of faces. However, this does not mean that the individual in question is able to describe them verbally, to articulate the tacit knowledge into explicit knowledge. Thus, although this point is not developed, in the example of the identikit we are faced with a case of an objective nonverbal codification. The lesson to learnt is that, even within the scheme of Polanyi, the tacit dimension can sometimes be encoded while remaining implicit, without being verbally explicit.
We can summarize our insight into Polanyi´s work as follows:
i) Tacit knowledge is a process, a knowing. The Polanyi´s concept of TK, therefore, is not useful to think about stocks of knowledge.
ii) This process has two terms: tacit and explicit; subsidiary and focal or primary and secondary.
iii) Regarding the tacit term: it is present in all forms of knowledge. It s central feature, is being unable to be expressed verbally; it can be operated in a conscious way.
iv) It can be argued that the relationship between the two terms is usually a relationship between two levels of knowledge: biological and subjective.
v) Tacit Knowledge is the opposite of Explicit Knowledge (verbally articulable), but not necessarily opposed to Codified Knowledge.
II. The Concept of Tacit Knowledge in Management: Nonaka and Takeuchi
From the mid 1970's, the development and diffusion of digital technologies generated a set of expectations (coming both from the academic and the business sectors) about the possibilities of dissemination of knowledge in companies and nations. However, several studies noted that the massive incorporation of software and hardware of various kinds by the firms did not result in clear productivity gains. Then came the question about what other forms of knowledge, besides those that could be reduced to digital information, could be involved in the production process. In response to this question, and since the 1990's, numerous books and papers introduced the concept of TK in the field of Management. Among them, the text of Nonaka and Takeuchi, The Knowledge Creating Company, remains as the most cited and recognized, although there are many others
. Like the rest of the literature of this kind, it seeks to transform the philosophical reflection on practical advice for the business world. 
In this field TK is no longer a way of knowing, but a type of knowledge (not linguistic, highly personal, deeply rooted in experience, ideas, values and individual emotions). The CT loses, to some extent, his procedural aspect and begins to be treated like stock. Now it is opposed to other stock of the firm: the amount of explicit or codified knowledge (CK). This idea of knowledge as a stock can be seen when the management literature analyzes the many possible transformations between TK and CK. Like other authors, Nonaka and Takeuchi spend much of their efforts to illustrate and systematize what they call conversions (and we call translations). To do so, the authors provide the division between two types of tacit knowledge that require differential treatment. The "Technical ", referring to skills, to 'know how' and the “Cognitive”, which refers to the integration of schemas, beliefs and mental models that individuals take for granted (Nonaka and Takeuchi, 1995: 8-9,59-60 ). While the former is created by or between individuals through direct experience and group interaction (Nonanka and Takeuchi, 1995: 8,10,60,85), the latter is learned through 'learning by doing' and does not require the use of language (Nonaka and Takeuchi, 1995:62-3,70,85), the second is passed, indirectly, through the speaking-related activities such as recreational interaction or informal discussion (Nonaka and Takeuchi, 1999: 62-3).
This emphasis on interaction and business organization underscores the collective and intersubjective dimension of TK, which is added to the strictly individual pointed out by Polanyi. Perhaps the author who shows more clearly the division of TK between a collective (or intersubjective) and an individual (or subjective) level is Choo. This Professor distinguishes between a type of TK characteristic of individuals (homologous to that of Polanyi) and another type that belongs exclusively to human groups. The latter, says Choo, refers to the tacit understandings and practices shared among members of groups who work together every day (Choo, 1998: 117-119). This collective dimension, highly relevant, manifests itself in the literature of management in at least two ways. First, appears the “organizational knowledge” or “knowledge of the teamwork” (Nonaka and Takeuchi, 1999; Dixon, 2001). Secondly, it emerges through the values and beliefs (e.g. Davenport and Prusak, 2001:13).
So, while all this literature neglects the interaction between the biological and the subjective level, it brings, although not systematically, the link between subjective and intersubjective levels in relation to knowledge in general, and to the division between tacit and explicit in particular.
It´s important to keep in mind that the books we are discussing tended to respond to the technological optimism of the 1990´s. They fought against the idea that digital technologies and the internet were going to deliver automatically useful knowledge for firms and countries. Hence, codified knowledge, as mentioned, is relegated to the background in these texts. In spite of that, it should be noted that in comparison with the proposition of Polanyi, the very existence of the notion of codified knowledge, puts forward a new level of analysis: Objective Knowledge. Indeed, emerges a form of knowledge that is not based on biological information, human subjectivity nor collective intersubjectivity. It is externalized in binary digital codes, objectified as digital information
. 

Now we can synthesize some relevant aspects of the literature of Management:
i) Compared with Polanyi, the TK is no longer a process, and becomes a stock, a result.
ii) TK is now opposed to CK, although the link with that author is expressed in the emphasis on the TK side.
iii) In the texts of this literature there are two strains around TK: one on if it can or cannot be encoded. Another, about whether TK is individual, collective or both.
iv) Through the discussion with authors that overestimated the importance of technology and digital information, the management literature cited, brought into the debate a level of objective knowledge: codified knowledge as digital information.
v) More important, these authors underlined collective dimensions of TK. Some of them relate to the organization of the production process. Others refer to the unspoken values and beliefs. Hence, the biological level present in Polanyi is lost; the subjective level is maintained and an intersubjective level is added. The translation of different levels of knowledge to an objective bearer is discussed, and the chances of a successful translation are considered low.
III. The concept of Tacit Knowledge in Economics: Cowan, Foray and David
In this section we continue to some extent with the disciplinary matrix of the above. The fields of economics and management have more dialogue than any other of those considered in these pages. However, we chose to present the economic formulations separately and after of those of management because the former have significantly higher level of complexity. Hopefully, they will allow us to go deeper into some aspects outlined above. The economic realm is, perhaps, where the arbitrariness in the choice of texts to be considered has been greater. We can only say that the analysis is focused on a paper of Cowan, David and Foray which, although often cited, does not enjoy consensus among their colleagues (Vid. Cowan and Foray, 1997; Ancori, Bureth & Cohendet, 2000; Cohendet & Steinmueller, 2000, Johnson and Lundvall, 2001; Nightingale 2003). Its inclusion here comes from a simple conviction; it’s a deeper insight in this debate coming from economics, and, hence, it´s useful to develop the argument we want to put forward. To introduce the discussion, we begin with a brief reference to the classic of Richard Nelson and Sidney Winter: An Evolutionary View of Economic Change
. 
Nelson and Winter depart from a definition of TK close to that of Polanyi and more oriented to the skills in the workplace, to the 'know how':
The knowledge that underlies skillful performance is in large measure tacit knowledge, in the sense that the performer is not fully aware of the details of the performance and finds it difficult or impossible to articulate a full account of those details. (Nelson y Winter, 1982: 73)
They also remain close to Polanyi when they distinguish between a subsidiary and a focal awareness of the skillful performer. But they begin to nuance the logic of tacit knowing and combine it with the rationality of economic agents:
The same knowledge, apparently, is more tacit for some people than for others. Incentives, too, clearly matter: when circumstances place a great premium on effective articulation, remarkable things can sometimes be accomplished (Nelson y Winter, 1982: 78)

...costs matter. Whether a particular bit of knowledge is in principle articulable or necessarily tacit is not the relevant question in most behavioral situations. Rather, the question is whether the costs...are sufficiently high so that the knowledge in fact remains tacit (Nelson y Winter, 1982: 80)
Thus, from these two quotations we can draw three major departures from the previous literature. The first is that the boundaries between tacit and articulable are mobile (as in Nonaka and Takeuchi´s book which, although quoted above, was written after this work). The second, more crucial, is that these limits depend to some extent on the incentives the 'skillful performer' has to verbalize the keys of his or her expertise. The third is that, as a result of the previous, the important question is not a theoretical one about which knowledge can be articulated-encoded and which is inherently tacit, but a purely practical one: What is the cost benefit equation of coding a skill?

The text of Cowan, Foray and David (2000, hereafter CFD) on which we will focus our thoughts, builds upon the analysis of Nelson and Winter. Taking the rift opened by this work on the variability of the boundary between the different types of knowledge, CFD intend to question the magnitude of the irreducibly tacit knowledge. In order to do so, the authors delve into the categories of non-tacit knowledge, trying to show that most TK is potentially translatable to any of these categories. Thus, while in the management literature and in a lot of economic literature, the terms articulable-articulated and codifiable-codified appear as synonyms, CFD based their theoretical proposal in distinguishing these concepts. For the authors, the word articulated refers to the knowledge actually verbalized and codified, while the term articulable points to the possibility, to the potential act of verbalization and coding. Contrary to what might be inferred from Polanyi, articulation and codification terms vary together for CFD: ¨ Knowledge that is unarticulable is also uncodified, and vice versa: it is (not) possible to articulate a social thought that it may be in terms express another that can understand, the it is (not) possible i codify it. ¨ (CFD, 2000: 228)

So the first major divide, for these authors, is between knowledge and non-articulable and non-articulable knowledge. That is, between the knowledge that could be (not necessarily have been) verbalized, expressed linguistically and encoded, and the knowledge that cannot. The latter, whose analysis is not developed by CFD, is the only irreducibly tacit knowledge
. The contempt for this category ("uninteresting to the social sciences" CFD, 2000: 230) is an unnecessary accent to develop the ideas of the authors and offers a weakness for critics. In any case, the focus is on the category of articulable knowledge. To go deeper into it, CFD propose a central concept of his work: the codebook.
We use codebook both to refer to what might be considered a dictionary that agents use to understand written documents and to apply it also to cover the documents themselves. This implies several things regarding codification and codebooks. First, codifying a piece of knowledge adds content to the codebook. Second, codifying a piece of knowledge draws upon the pre-existing contents of the codebook. This creates a self referential situation, which can be particularly severe when the knowledge activity takes place in a new sphere or discipline. Initially, there is no codebook, either in the sense of a book of documents or in the sense of a dictionary. Thus initial codification activity involves creating a specialized dictionary. Models must be developed, as must the vocabulary with which to express those models. (Cowan, Foray y David, 2000: 225)

The notion of Codebook is suggestive, complex and perhaps the authors do not explain it enough. Consequently, it is easy to get it wrong - especially if it favors the preconceptions that each author has (cf. Nightingale, 2003, Lundvall and Johnson, 2001). Without claiming the accuracy of our interpretation, we understand the codebook as a body of shared codes, a system of intersubjective symbols that serves to mediate between tacit and explicit knowledge. As we shall soon discover, the fact that this  codebook exists as an actual, real book or not, is not the decisive point. The key is if there is a human group that has internalized the codebook or not. In our terms: if it exists as a form of intersubjective knowledge or not. If the former is the case, the existence of a real book of codes is a secondary matter. For example, English language (or musical or mathematical languages)  actually has a "codebook", with or without dictionaries. The codebook works to translate subjective states or biological sensations into verbal phrases because it inhabits the intersubjectivity. It doesn´t require necessarily a written support although, obviously, this support can be extremely beneficial.
Cowan, Foray and David also distinguish two categories of articulable knowledge. One is the articulated-codified, which coincides with what the bulk of the literature calls in the same manner. In this category, we are clearly in the presence of a codebook, which is used to encode the knowledge. But, additionally, the authors propose a type of articulable but non-articulated knowledge (Cowan, Foray and David, 2000:230). When asked about the causes of the potentiality not made act, there are two possible answers. They contain the most original formulation of the text.
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Fuente: Adaptation from Cowan, Foray y David, 2000.

The first option is that the codebook exists or has existed, but that is not apparent to the group using the knowledge encoded in it. 

When a codebook exists, we still may refer to the situation in which knowledge is unarticulated because within the group context the codebook is not manifest; it is not explicitly consulted, nor in evidence, and an outside observer therefore would have no direct indication of its existence. The contents of the codebook in such situations have been thoroughly internalized, or absorbed by the members of the group, that it functions as an implicit source of authority. To the outside observer, this group appears to be using a large amount of tacit knowledge in its normal operations. (Cowan, Foray y David, 2000 :232)

Hence, a large part of knowledge considered tacit not only could be encoded, but it already was codified originally. Indeed, the subjective internalization of a body of knowledge or its reliance in the collective dynamics must not be confused with knowledge which is essentially tacit. The fact that a skillful performer does not use a codebook once he assimilated his skill does not mean that a handbook for his operating procedures does not exist or has existed. CFD named this type of situation as codebook displaced

In the second option "Knowledge is tacit in the normal sense, it has not been Recorded either in word or artifact, so no codebook exists¨ (CFD, 1997: 231). This is the situation the authors call non-codebook. Within this concept, CFD characterized a variety of cases that we won’t discuss here. In several of them, for the outsider the situation looks quite similar to the codebook displaced scenario. In the text, the authors mention group performances in which certain rules, certain norms that have never been codified are clearly understood and strictly obeyed by the actors (the example given is that of the officials of the International Monetary Fund). Although the codifying process is more costly and complex here than in the case of codebook displaced, there is no ontological factor that precludes it. With a considerable amount of resources, that knowledge can be articulated. It is clear, of course, that in this case we are dealing with purely intersubjective knowledge (as in the case of organizational knowledge, beliefs, values or languages).
It is worth noticing that, throughout their reasoning, the authors understand without discussing it explicitly, that codification is only linguistic. They (with the accent on the articulation as being equal to verbalization through the notion of codebook) and other academics involved in discussions on the relationship between tacit and codified knowledge, assume that codification inevitably involves the mediation of language. Thus, they miss the theoretical consequences of the opportunities to codify knowledge through audio recordings, video and other forms that are increasingly relevant.
Now, let´s go back to the economic literature in general. Another interesting topic from a materialistic perspective, is about the forms of objectified knowledge that can be detected in this literature. In much of the economic tradition, in addition to other forms of knowledge mentioned above, two types of objectified knowledge are commonly considered. On the one hand, the embodied knowledge, (CFD, 1997:229-230): crystallized knowledge in technology (referring to the principles governing the operation of  artifacts, to how they were built, and so on). On the other hand, the Codified Knowledge, usually understood in a broader sense than the one given by CFD. This refers to all kinds of digital codification of knowledge (Chartrand, 2005). Moreover, from an economic perspective, the problem of TK could be referred to some extent, as the problem of costs and limits involved in the translation of knowledge from the subjective (e.g. unconscious know how) or intersubjective (e.g. organizational knowledge) bearers, to objective carriers (especially to digital information, but also to technologies).


From this brief review of some economic texts we can draw some provisional conclusions: 
i) For some authors, the border between codifiable and tacit knowledge is mobile. Moreover, in some specific situations the location of that border is basically a question of the costs and benefits. 
ii) In particular, CFD points out that which is usually presented as TK, in many cases was originally codified knowledge, but then the "codebook" went out of sight for the observers or agents. In other cases, the knowledge referred as tacit, arises from the rules of social activity that have not been yet objectified in a codebook. But, in both cases, the explicitness, articulation and codification of knowledge are perfectly possible. 
iii) For some of the economic literature (not only for CFD) codification equals to the objectification of language, specifically to written knowledge. Unfortunately, other forms of codification such as visual and audio etc. are not considered. 
iv) Taken into account and explored in this literature, are the interrelationships between the following bearers of knowledge: Objective (codified knowledge and technologies), Subjective (e.g. skills of the actors) and Intersubjective (e.g. organizational knowledge). Regarding to this collective level, CFD add a suggestive novelty: a form of linguistic knowledge, a handbook of shared symbols, which they call "codebook."

IV. The concept of Tacit Knowledge in the Sociology of Scientific Knowledge: Harry Collins
In the sociology of science, the concept of TK is widely used. The main reference for this concept within the field is Harry Collins, who has been writing about tacit knowledge since the early 70's. The wide range of texts produced by the author during this period provides both significant variations and some leitmotifs that remained unchanged.
The first and celebrated publication of Collins on the subject (Collins, 1974), was based on an empirical finding. In the replication of a scientific tool (in this case, the TEA laser) TK was crucial
. Only those who had had enough social contact with the builders of a successful laser could aspire to reproduce it by themselves. Indeed, the possession of explicit instructions, even in a field like science where apparently all knowledge is based on papers and protocols, was not enough to repeat the experience successfully. The TK that emerged from the social interaction was needed, since all knowledge rests in ¨ tacit rules which may be impossible to formulate¨ (Collins, 1974:167). In later works (Collins 1975, 1985) the author extended this necessity of TK for the reproduction of all scientific experiments, noting that teams that were successful were not fully aware of all the reasons for their success. To this point we have not mentioned what TK means to Collins.
In a relatively recent work, the author defined at TK as ¨ knowledge or abilities that can be passed between scientists by personal contact but cannot be, or have not been, set out or passed on in formulae, diagrams, or verbal instructions for action.¨ (Collins, 2001:72). From this definition it is clear that tacit knowledge can be the one that has not been yet codified
 and not only the one that is essentially impossible to codify. In that same paper, Collins identified five types of tacit knowledge involved in the relationships between scientists:
1. Concealed Knowledge: A does not want to tell `the tricks of the trade' to others or journals provide insufficient space to include such details. 

2. Mismatched Salience: There is an indefinite number of potentially important variables in a new and difficult experiment and the two parties focus on different ones. Thus, A does not realise that B needs to be told to do things in certain ways and B does not know the right questions to ask. 

3. Ostensive Knowledge: Words, diagrams, or photographs cannot convey information that can be understood by direct pointing, or demonstrating, or feeling.

4. Unrecognised Knowledge: A performs aspects of an experiment a certain way without realising their importance; B will pick up the same habit during a visit while neither party realises that anything important has been passed on. 

5. Uncognized/uncognizable Knowledge: Humans do things such as speak acceptably-formed phrases in their native language without knowing how they do it. Such abilities can be passed on only through apprenticeship and unconscious emulation. Aspects of experimental practice are similar. (Collins, 2001: 72-73)

Contrary to the usual depiction of Collins as an advocate of the irreducibly tacitness of all knowledge, it is worth to note, as Gourlay did (2002:6), that of the five categories, only the latter is impossible to codify. The other four can be translated into digital information, if the will of the actors and the technology (including video and audio records) help. However, it is this last category which will be a constant in all formulations of Collins on tacit knowledge. It condenses the two central and recurring contributions of the author: a) It places the irreducible tacit knowledge in the Intersubjective level, in the human collective interactions (and not in the know how of individuals.) b) This is based on the Wittgenstein´s notion of forms of life. We must introduce a small digression here. As with the concepts of Polanyi, Wittgenstein´s idea travels around the CTS field lacking of the proper theoretical luggage (not in the case of Collins, but certainly in the texts of his followers).
Hence, it must be said that far from being a stabilized notion, that of "forms of life" emerges only from works published posthumously. In fact, in the Philosophical Investigations, the concept is used here and there, without giving a precise definition. Furthermore, it appears in the plural only once, in the following sentence: "what has to be accepted, the given, is - one could one say - forms of life."(Wittgenstein, 1953:226, original emphasis). Jumping from the multiple applications and this little definition to the idea more or less stabilized now, that forms of life are the unspeakable foundations of the social realm, this in the sense given to Collins, is an audacious move. However, this undertaking has been favorably received by the academic world outside philosophy
. 
Returning to Collins, in later works, he specifically addresses the possibility of explicit or codified tacit knowledge. He begins to research in the field of artificial intelligence and robotics (based obviously in the explicitation and codification of different types of human knowledge). After some intermediate formulations, Collins comes to a division between two major forms of TK: i) Somatic-limit tacit knowledge and ii) Collective tacit knowledge (Collins, 2007). The first, which includes, among other skills, motor skills, is often seen as a fundamental type of TK. However, Collins believes that there is nothing inherently tacit implied in these individual physical capacities. To argue in favor of this idea, he takes an example used by Polanyi, regarding the ability to ride a bike:
Some of the knowledge that humans possess has to be tacit knowledge purely because of the limitations of the human body. For example, in spite of Polanyi using it as his central example, there is nothing especially tacit about riding a bicycle, if by riding we mean balancing as we ride along. The physics of bike-balancing is understood and there are machines that can ride bikes; the problem is that humans cannot do the calculations fast enough to stay upright so they use their tacit skills. If we could calculate a billion times faster we could probably ride a bike using the rules of physics. Hence this kind of tacit knowledge is tacit only because of our somatic-limits. (Collins, 2007: 259)
Thus, Collins introduces here the idea of somatic boundary as an element that makes humans recur to knowledge in its tacit form. But this knowledge is not at all impossible to explicit or codify: ¨ The first kind, the somatic limit tacit knowledge, has to do with the limitations of the human body and brain and has no consequences for encoding knowledge into machines.¨ (Collins, 2007: 257)
The second form of TK, the collective tacit knowledge, takes up again Wittgenstein's forms of life and is equivalent to the fifth category of the formulation summarized previously. It refers to the set of rules that tacitly underpin the social realm and constitute the basis for all human interaction. People of different social groups, says Collins, guide their actions in terms of very different frameworks. However, they are not allowed to problematize the basis of their certainties. Thus, the pillars of our beliefs, the scaffolds that support our understanding, inherently social, remain beyond the reach of our consciousness. They shape and thus form TK. So the collective tacit knowledge, as its title indicates, is knowledge of the collective level, intersubjective, while the somatic limit TK, remains in the individual or subjective level. Unlike the latter, the former remains for Collins irreducible, uncodifiable and inexplicitable. But it is not so because of some biological property or the state of technology. The impossibility of codification is grounded in ontological reasons: the basis of collective social action can not be broken down into rules that a machine can understand. 
Despite the variety (and complexity) of the formulations of Collins on these issues we can reasonably conclude that for this author:
i) TK is in the vast majority of its forms, explicitable and digitally codifiable.
ii) The category of TK irreducibly tacit is always associated with Wittgenstein's idea of forms of life. It refers to the social basis of knowledge that is inaccessible to the individual consciousness.
iii) Therefore, the TK irreducibly tacit is posed in the Intersubjective level. Curiously, this idea is somewhat opposite to the personal nature of TK such as Polanyi had conceived it.
V. The concept of Tacit Knowledge from the Neurosciences: Damasio, Schacter and Kandel

In recent years there has been a vigorous development of Cognitive Neuroscience. The phenomena related to the cognitive abilities of the subjects had received contributions of the hard sciences which, in one way or another, can not be excluded from the social sciences debates about what is knowledge, how it is produced and how it is transmitted. However, and surprisingly, in the vast majority of the sociological and economic literature covering these topics, the link with neuroscience is missing – the exceptions are the notable work of Paul Nightingale (2003) and, to some extent , that of Nelson and Nelson (2002).
In the case of the concept of tacit knowledge, the omission becomes more striking since, as discussed above, Polanyi based many of his conclusions on experiments carried out by psychologists. But what specifically brings neuroscience to the discussions on TK? To answer this question we must start from the fact that neuroscience deals with the relationship between biochemical and subjective levels of knowledge, putting aside their objective and (partially) intersubjective
 bearers.
In this regard, sedimented knowledge is generally seen as Memory (or "dispositional representations"
). That is, different forms of human knowledge are understood as different types of memories
. Although there are various lines of work and heated debates within the neurosciences there are two issues that seem worth mentioning.
First, numerous experiments have agreed on establishing that there is a double circuit to record events in memory: and a circuit that passes through the cerebral cortex, which involves the hippocampus and which determines conscious memories. Conversely there exists a circuit that passes through the amygdala and shapes unconscious evocations. Although the discovery of this mechanism can be attributed to the work of Brenda Milner in 1962, (Kandel, 2006: 158-159) in recent year’s neuroscientists have achieved greater levels of precision. In this sense, the work of the team led by Antonio Damasio (Damasio et al., 1995) is widely cited, with three patients who had the following characteristics: patient A - both amygdalas intact and both hippocampus destroyed; patient B - amygdalas destroyed and intact hippocampus; patient C - both amygdalas and hippocampus destroyed. The three patients were given two stimuli simultaneously: a strong boat siren (designed to produce an alarm reaction), and the sight of a blue slide. The researchers wanted to find out what was going to happen when, later, the patients were exposed only to the slide. Would the image fire the alarm signal? 
The subjects of the control group (with intact amygdala and hippocampus), were conditioned to the blue slide presentation and reminded of the temporal relationship between the two stimuli. The interesting thing was that patient A reacted with alarm to the blue slide, but without knowing why, not remembering the temporal association between the ship's horn and the slide. On the contrary, patient B didn´t react to the blue slide, but was perfectly able to recall the temporal relationship that existed between the frightening sound of the siren of the ship and the blue slide that followed. Finally, patient C did not react with alarm nor remembered the relationship between the stimulus of the siren and blue slide presentation
. 
Now, what conclusions can be drawn from this experiment regarding the discussions about TK? While obviously different interpretations could be made, a quick glance suggests confirmations and limitations of Polanyi´s scheme. The confirmations arise from the fact that the dual tacit-explicit way of knowing seems to be actually present in any healthy person
. The limitations emerge because in Polanyi´s mind knowledge always came from the combination of both terms (tacit and explicit). But, on the contrary, the results of the experiment show a certain degree of independence between both circuits. Indeed, patient B recalled consciously the explicit and rational element (the temporal succession blue slide-ship's whistle) but does not remember the unspeakable perception. In this case, the term that Polanyi called subsidiary or tacit is absent, but the focal element can be fully verbalized. Thus, dual inscription allows relatively autonomous existence of unconscious knowledge (tacit, subsidiary) and conscious (explicit, focal). 
Let´s move on to the second issue. As well as  knowledge is usually understood in neuroscience as memory, the concepts of tacit-subsidiary and focal-explicit knowledge are redefined as implicit and explicit memory. One author who has produced widely cited definitions of these concepts is Daniel Schacter.
Implicit memory is revealed when previous experiences facilitate performance on a task that does not require conscious or intentional recollection of those experiences; explicit memory is revealed when performance on a task requires conscious recollection of those experiences. (Schacter, 1987:501)

Nobel laureate Eric Kandel explains this in simple terms and brings together several terms that are common to refer to knowledge stored subjectively:
According to the nomenclature used by Squire and Schacter, today we call explicit (or declarative) memory to what usually was named conscious memory. It includes conscious memories about people, places, objects, facts and events ... Also now we call implicit (or procedural) memory to what used to be named unconscious memory, including the habits, sensitization and classical conditioning, as well as perceptual and motor skills, like riding a bike or serving a tennis ball. (Kandel, 2006:160)

For several reasons, the notions of implicit and explicit memory can be used to clarify some of the ambiguities surrounding the tacit knowing
. Firstly, because they allow the separation of circuits (that appeared tied in the concept of Polanyi). The implicit and explicit memory, as we have just seen, may not necessarily match. It is not only about different terms of the same process but, possibly, about relatively autonomous processes, evolutionarily diverse. Secondly, distinguishing between implicit and explicit memory avoids the confusion between subjective and intersubjective levels, present in other fields we have discussed above. While in its post-Polanyi versions, TK alluded to both individual and collective levels, the notion of implicit memory refers clearly to the knowledge in subjective bearers. Thirdly, as it appears from the definition of Schacter (and Kandel´s explanation), the implicit-explicit dichotomy is aligned with the unconscious-conscious couple, which differs from Polanyi's notion - that there was an 'awareness' regarding the tacit term. Fourthly, the concepts of implicit and explicit memory, overcome the problem of the articulation that concerned Polanyi (and many scholars who used the idea of TK, like Cowan, Foray and David). Indeed, in the simplified and broad version, the tacit term is identified with what we know, but we cannot verbally express. In contrast, in the axis implicit-explicit memory, the emphasis is placed on the way the recollection of elements necessary to perform a task is achieved (conscious or unconscious). If the reader considers that consciousness is always and only, linguistic awareness, the distinction is not important. If, on the contrary, we understand that there is consciousness beyond what we can verbalize, the difference between the concepts becomes important, and the notion of explicit memory can account for phenomena considered as implicit or tacit in the scheme of Polanyi.
In this section, we endeavored to show that:

i) The neurosciences are formulating questions and answers that are controversial and unavoidable when thinking about knowledge in general and about TK in particular. However, sociologists and economists who cite Polanyi enthusiastically, seem largely indifferent to research inquiries akin to those that stimulated this author.
ii) There seems to be enough evidence to argue that knowledge in the subjective bearer is based on the registration of each event in two circuits (implicit and explicit). The relative autonomy of these two circuits questions some tenets of Polanyi's “Tacit knowing”.
iii) The concepts of implicit and explicit memory seem more accurate than those of tacit and explicit (or subsidiary and focal) to give account of knowledge at the subjective level.

Conclusion: A balance of the Tacit Knowledge from a Cognitive Materialist perspective.
At the end of our journey thru various theories related to the notion of tacit knowledge, our materialistic perspective has led us to underline three points:
i) The diversity with which the authors understand how tacit knowledge arises, at least partially, from the fact that they are focused on different levels in which knowledge exists. Our discussion brought out the four different bearers or carriers that knowledge inhabits. Indeed, the group of bearers arise from the juxtaposition of the authors´ differences, rather than from a joint progress. Both in Polanyi´s and the neuroscientists approaches, the key is the relationship between biological and subjective levels. In management, economics and sociology of science, two issues are present. On one side, the debate regarding the extent to which knowledge can reach an objective  material support. This includes two different bearers with different economic properties: the knowledge codified as information, and the knowledge embodied as technologies. On the other side, the idea that there is an intersubjective level of knowledge, which encompasses different forms: some are related to the organization of the production process, many refer to the values and beliefs, others are linked to the possibilities of developing systems of linguistics equivalences, and so on. In short, the discussion showed that these authors, taken together, have found forms of knowledge at four levels: biological, subjective, intersubjective and objective. Hence, the notion of bearers and the four we have extensively discussed in other works, seem useful to establish a systematic dialogue between the fields interested in the notion of tacit knowledge. Naturally, this is not intended to be a summary of the authors´ positions, but a reading oriented by our theoretical framework.
ii) Simultaneously, we have been faced, again and again, with the crucial problem of Translation: is it possible to replicate knowledge existing in one bearer to another? What levels of knowledge are open to the translation and what are hostile? What are the circumstances under which the process of translation can be successful? The collection of authors and who developed literature on TK believe precisely that - that tacit knowledge is one which is impossible to translate. However, the readings we've done here showed that tacit knowledge exists in various levels and that the possibilities of translation for each one them are quite different. That's what Cowan, Foray and David, or the latest Harry Collins, pointed out. For example, Collins says, one thing is translate into a robot the tacit knowledge involved in biking (an implicit subjective knowledge) and another, completely different, is to convey the web of collective beliefs (an intersubjective knowledge). The first is an achievable task, the second is impossible. So, if the notion of tacit knowledge refers to both subjective and intersubjective knowledge, it neglects that both have very different properties. Again, considering the material properties of the specific bearer of a form of knowledge it looks like a powerful analytic tool.
iii) Thus, without denying that the category of tacit knowledge could be useful to simplify the communication among scholars, there are several constraints on it. The aforesaid: it doesn’t distinguish whether the reference is tacit as subjective - implicit memory, (more accurate) or tacit as intersubjective - linguistic codes, internalized values, etc. But, in turn, the division tacit/codified knowledge leads to additional problems. One, it is not comprehensive of all forms of knowledge: where should the objectified knowledge as technologies be located? Or there is not knowledge in them? Additionally, as noted in the reading of Polanyi, tacit knowledge is well codified, but at a different level of that of human subjective verbalization. Flows of nervous information act strictly as codes, but as biological codes, not subjective. Third, the division tacit / codified, fails in almost all cases to capture the nonverbal encoding. And, certainly, the overwhelming majority of knowledge flowing through networks of digital technologies is not at all in the form of texts, but images and audio (Bohn and Roger, 2009:31; Grantz and Reisel, 2009:9). This difference has major consequences. Much subjective knowledge that cannot be translated into texts can be successfully codified in audiovisual formats. Morevover, the transmission that allows the manipulation of distant objects adds another factor, which can be translated into digital information. 
Thus, the notion of tacit knowledge, as it is frequently used, is insufficient and ambiguous. Nevertheless, the concept is surrounded by valuable discussions. Hence, a scientific approach to the knowledge of knowledge must perform the triple movement of denial, recovering and overcoming (named aufhebung, in hegelian philosophy) with respect to the TK concept. In these pages we have just suggested some suggestions for a possible way to do that: reframing the discussions from a perspective centered in the flows of knowledge among different material bearers and in the translations between them. In other words we have named that approach as Cognitive Materialism. We hope this discussion of tacit knowledge has opened the door for a more in depth debate about the fashionable, the unfashionable, and the not born yet concepts to think scientifically about knowledge. 
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� Regarding the evaluation process, we have erased all references to our previous work. They will be added eventually after de peer review process.


� Our concept of translation is, certainly, completely different from the one used in the Actor Network Theory. It refers, simply put, to the chain of transductions and conversions that starts with a piece of knowledge supported by a form of matter/energy and ends with a related piece of knowledge carried for a different material base or bearer. Some examples of translations: the process of communicating an idea between subjectivities (passing from the mind to the throat, then to the air, reaching the ears of the recipient, and so on); the process of downloading a file from the web (the knowledge as codified information in one machine is translated to the server, and so on until it arrives to the end user); the process that takes place when an idea gains the embodied form (a carpenter translates his mental representation in a chair); the process when a biological message reaches the subjective level (a nervous flow of information becomes  conscious idea: “it´s cold”). Of course, there´s a lot to precise and discuss about bearers and translation, but this is not the place to go deeper in this theoretical perspective.


� The one coined by James is the first modern distinction between a form of explicit, articulable knowledge and, on the other hand, one that is not articulable nor explicit, but linked to the specific activity,  not necessarily conscious, etc. The resemblance to the ideas of Polanyi is expressed not only in the distinction between two forms, but in the notion of complementarity between them, and even the style of the examples. It is worth quoting James extensively.





There are two kinds of knowledge broadly and practically distinguishable: we may call them respectively knowledge of acquaintance and knowledge-about. Most languages express the distinction; thus,  gnvnai , eidenai; noscere, scire; kennen, wissen; connaître, savoir. I am acquainted with many people and things, which I know very little about, except their presence in the places where I have met them. I know the color blue when I see it, and the flavor of a pear when I taste it; I know an inch when I move my finger through it; a second of time, when I feel it pass; an effort of attention when I make it; a difference between two things when I notice it; but about the inner nature of these facts or what makes them what they are, I can say nothing at all. I cannot impart acquaintance with them to any one who has not already made it himself. I cannot describe them, make a blind man guess what blue is like, define to a child a syllogism, or tell a philosopher in just what respect distance is just what it is, and differs from other forms of relation. At most, I can say to my friends, Go to certain places and act in certain ways, and these objects will probably come. All the elementary natures of the world, its highest genera, the simple qualities of matter and mind, together with the kinds of relation that subsist between them, must either not be known at all, or known in this dumb way of acquaintance without knowledge-about. In minds able to speak at all there is,  it is true, some knowledge about everything. Things can at least be classed, and the times of their appearance told. But in general, the less we analyze a thing, and the fewer of its relations we perceive, the less we know about it and the more our familiarity with it is of the acquaintance-type. The two kinds of knowledge are, therefore, as the human mind practically exerts them, relative terms. That is, the same thought of a thing may be called knowledge-about it in comparison with a simpler thought, or acquaintance with it in comparison with a thought of it that is more articulate and explicit still. (James, [1890] 2007: 221-222)








� "We may venture, therefore, to extend the scope of tacit knowing to include neural traces in the cortex of the nervous system." (Polanyi, 1967: 16)





� Oddly enough, in a text that repeatedly criticizes Marxism, the author proposes the idea (unobjectionable and not recognized as Marxian) that higher levels or more complex organization serve to explain the most simple, and not vice versa. Cfr.Polanyi, 1967: 37.





� The emphasis on the individual as the core of knowledge is consistent, we said, with the structure of tacit knowing. However, it is more difficult to reconcile with the development of emergent levels. In fact, Polanyi does not preclude the rise of higher levels of the human subject. But does not delve into social groups as emergent levels.


� One of the few authors who have noticed this is Harry Hillman Chartrand:


Conspicuous by its absence in all Polanyi´s epistemology, however, is any reference to codified knowledge. He treats language but only as an example of tacit knowing.(…) The opposition, if any in this very dyadic relationship, is between focal and subsidiary knowledge, not tacit and codified. (Chartrand, 2007: 69) 





� Among others: Baumard (1999), Choo (1998) Scharmer (2000), Davenport y Prusak (2001), Dixon (2001).


� Naturally, this form of existence of knowledge is not at all first discovered by management, but the arbitrary order of our exposition has led to meet the codified knowledge here.





� Paul Nightingale (2003:149-150) points out that Nelson and Winter's book seeks to reconcile two opposing positions: on one side the theory of knowledge as explicit, translatable to information (like a public good, akin to Simon or Arrow) and on the other hand, the view of Polanyi and Schumpeter.





� Notably this category seems pretty close to the idea of Collins of  "collective tacit knowledge" (or "forms of life " of Wittgenstein), that we´ll discuss in the next section. Although CFD criticize Collins, they are not entirely fair, since they only consider the text of  1974, whereas, as we shall see, Collins deepened its initial views significantly in later works.


� It is worth mentioning that CFD relates this situation of “codebook displaced” with the idea of "normal science" in Kuhn (in which the lack of recourse to the authority of the "codebook" does not speak of his absence, but on the contrary, shows its silent and powerful presence). Although the analogy could lead to some discussion, it is very interesting to find economists trying to dialogue with epistemology and sociology of science.


� It is worth mentioning that while Collins recognizes the importance of Polanyi, in this formulation he considers that the concept of TK was inherent in the idea of forms of life of Wittgenstein (vid. Collins, 1974: 184).


� This seems akin to the "knowledge articulated but not yet articulated" of Cowan, Foray and David.


� For a deeper discussion of the concept, the reader may consult the recent book by David Kishik (2008) Wittgenstein's Form of Life.


� However, the neurosciences have advanced in the study of some of the brain processes that account for specific "social" behaviors. The fascinating case of Phineas Gage, which opens Descartes' Error, includes some lessons in this regard. Damage to specific brain areas may cause a disruption in the observation of social norms that previously had been fully internalized (Vid. Damasio, [1994] 2008: Chapter 1).





� Damasio uses this term:





Dispositional  representations constitute our  entire knowledge repository, which includes both innate and acquired through experience (Damasio[1994]2008: 129)





� Obviously, not all neuroscientists agree with this. Although further discussion is beyond the scope of this paper, the interested reader should see the work of Dienes and Perner (1999). The authors distinguish the subjective knowledge from the memory, and also raise some doubts about the usual equivalence between the concepts of implicit-unconscious-procedural.





� The reader will notice that this experiment is akin to that conducted by McClearly and Lazarus nearly a half century before, and which deeply impressed Michael Polanyi.





� Of course, psychoanalysts think that it would be fairer understand these experiments as confirmations of the Freudian theory. For example:�


 The number of adequately controlled studies is so great that now there is no doubt that the emotional processing (evaluation, physical and behavioral reaction) goes through two separate albeit related circuits, giving empirical answer to the question raised by Freud in The Unconscious (1915) on the existence of dual inscription: one unconscious and the other conscious. We now know that there is dual registration. (Bleichmar, 1999:2)





� Of course, all these brief descriptions are not good enough to show the complexity of the phenomena. For instance, implicit memory is not -as it might seem from our previous lines- a single system, but a set of processes involving several brain systems. Specifically, the amygdala is involved in the association of emotions with certain events, while the acquisition of new motor habits depends on the striatum (Kandel, 2006:160).


� What is said below does not mean at all that every single problem relating to tacit and explicit knowledge could be solved with the arrival of the implicit and explicit memory concepts. We just want to make a point about a specific area: the subjective bearer knowledge. For this particular realm, the notions of implicit and explicit memory might be more fitting than those used in other fields.








