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Abstract

This paper aims to analyze the process of knowledge creation, more specifically the four modes
of knowledge conversion, on agricultural producers or farmers in Brazil, using the theoretical
model of Nonaka and Takeuchi (1997). The research is an exploratory-descriptive study of a
qualitative nature. The study demonstrated that for new knowledge to be created in the rural
properties researched, at least three conditions should be considered essential: when people and
their emotions are associated with work activities; when the personal relationships contribute to
the improvement of the rules, the management and the policies of the farm; and when the knowl-
edge is associated with experimentation and external incentives. For the creation of new knowl-
edge to occur, information and insights from different sources, mainly, from co-operative, are
also necessary to start the process of change in mental model and for the learning of people,
groups and organizations in agribusiness.
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Introduction

The changes in global production have had a great impact on Brazilian agribusiness. The agri-
business organizations (considered all segments linked to the productive chain from production to
the final consumers) have undergone evolutions in many aspects such as quantitative and qualita-
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implementation of new strategies and policies.

Competitiveness, flexibility and agility are key words in agribusiness organizations. These or-
ganizations should be preoccupied with reducing costs and improving the quality of their prod-
ucts and services. The competitive advantage among them appears, more and more, to lie in the
quality of the services rendered by the people involved throughout the industry chain. Therefore,
how these people learn is an important and strategic subject in a reality with permanent changes.

It is possible to observe great differences in the rates of adoption of change among Brazilian peo-
ple linked to agribusiness; sometimes people are quick to change and others are slow. Change
seems not to occur homogeneously because depends it on personal aspects such as background,
learning style and capacity, adoption speed, amount of effort, economic resources, determination,
degree of risk involved, among other factors.

To analyse the agricultural reality, it is necessary to understand how the evolutionary process is
assimilated, comprehended and incorporated by agricultural producers and their collaborators or
employees, with the aim of identifying and analysing the stages in the knowledge creation proc-
ess by which they find answers to their problems, in order to implement changes.

The technological modernization of Brazilian agriculture has been influenced from two sides, the
industrial producers of agricultural inputs and the agro-industry processors of the products from
agricultural properties. In this new competitive environment, information, knowledge, and mana-
gerial skills and strategies can contribute to obtaining a competitive advantage for organizations
in general, and the rural properties, in particular (Binotto, 2000). Blum (1999) is emphatic when it
comes to the need of the professional development of farmers and he considers impossible for
them to survive without transformations in their activities.

In this competitive context, it is necessary to understand knowledge as something essential for the
success and the survival of organizations. The agricultural producers have a fundamental place as
components and agents of change in the respective production chains, impelling them to review
their technological, managerial and structural processes.

These changes which have occurred in agribusiness have caused many impacts on agricultural co-
operatives which now face new threats and opportunities, for example, in internal as well as ex-
ternal markets. In this new context, it is necessary for co-operatives improve the management of
all their available resources, tangible and intangible, to ensure their survival and their success in
this new reality.

The central objective of this paper is to analyse the knowledge creation process in agricultural
properties, at Co-operative Triticola Mista Alto Jacui Ltda, from the perspective of producers.
The study is exploratory-descriptive and qualitative in character and it is based on the theoretical
model of organizational knowledge creation of Nonaka and Takeuchi (1997), more specifically
on their four modes of knowledge conversion.

The interest in analyzing the knowledge creation process in these rural properties is justified by
the need to understand how agricultural producers learn and receive information, to identify the
ways in which this happens and the learning relationships involved. This research can allow the
organizations that develop programs for extension and diffusion of technologies, linked to proc-
essing and production, to define with greater clarity their strategies for intervention in educational
processes. At the same time, this study aims to assess the importance of knowledge in the agri-
business sector, as well as the contributions that rural people can give to many segments involved
in agribusiness such as government, centres of research, centres of extension, universities, co-
operatives, industries and associations.
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Another reason to study knowledge in agribusiness is the lack of research in this area; most stud-
ies in the learning organization field to date have been focused in the organizational environment
of private and public companies. In agribusiness, such studies are starting only slowly. In general,
the studies have evidenced the importance of knowledge management, it being one of the richest
resources in organizations and the importance of people who generate and are possessed of this
important resource.

Therefore, this paper presents a theoretical referential the knowledge creation model of Nonaka
and Takeuchi (1997), as well as organizational knowledge, organizational learning, agribusiness,
Brazilian agribusiness and co-operatives. After that, it will describe the research method used,
following by the description and analysis of the researched data and the final considerations.

Literature Review

Organizational Knowledge

In the new society, the traditional factors of production, land, capital and work are becoming sec-
ondary and they are being replaced by knowledge as the primary factor. Knowledge will be only
productive when it is integrated into the performance of a task. This explains the purpose and the
function of each organization in the knowledge society: to integrate specialized knowledge in a
common task (Drucker, 1996).

The expression knowledge management was mentioned in 1975 (Goerl, 1975; Henry, 1975;
McCaffery, 1975), along with the concept of the intellectual capital (Feiwel, 1975). Since then,
the number of publications about knowledge management and intellectual capital has increased.
One trend indicates that, by 2010, there will be 10,000 such publications (Serenko & Bontis,
2004).

Similarly, the interest in knowledge about learning has increased in recent years as well. Some
authors consider that knowledge management and learning organization are the greatest sources
of competitive advantage (Drucker, 1988; Kogut & Zander, 1996; Prahalad & Hamel, 1990; Star-
buck, 1992). Other authors (Barney, 1986; Pawlowsky, 2001) have given emphasis to the cultural
aspects in their analyses. Fiol and Lyles (1985), Bedeian (1986), Huber (1991) and Shrivastava
(1983), consider the learning organization and knowledge so segmented, because they bring re-
sults that need more treatment to have applicability.

The importance of knowledge in the different levels and sectors of an organization tends to in-
crease because it is the most important asset of the organization and it is the main ingredient that
enables an organization to produce, make, buy and sell (Stewart, 1998). It is the greatest source of
power and the key to change (Toffler, 1995). The result is that to find, stimulate, store, sell, share
and manage this capital has become the most important economic task of individuals, companies
and countries.

One reference to organizational knowledge describes it as an iceberg where explicit knowledge
will be visible in the top, found out and shared easily, but the tacit knowledge is submerged and it
is difficult to assimilate (Haldin-Herrgard, 2000). When it comes to explicit and tacit knowledge,
it is important to acknowledge Polanyi (1967). He was the author who first developed the con-
cepts of these sorts of knowledge.

Explicit knowledge can be described knowledge that is codified. It is knowledge transmissible by
formal language, or it is systematic structured knowledge (Kim, 1993), classified in documents,
practices and trainings (Rosemberg, 2001). It can be stored in routines, practices and procedures
(Leroy & Ramanantsoa, 1997) or it can be aggregated by a simple localization or logical deduc-
tion and formal study (Lam, 2000).
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For tacit knowledge, Polanyi (1967) uses the phrase “we can know more than we can tell”, refer-
ring to the ability of people to know more than they can express by talk, because they know more
than they can verbalize. Tacit knowledge cannot be totally communicated, but just perceived by
individuals (Nelson & Winter, 1982; Nonaka, 1994; Nonaka & Takeuchi, 1997; Polanyi, 1967). It
is difficult to codify (Leroy & Ramanantsoa, 1997). This is a kind of knowledge that evolves a
lot of subjectivity, intuition and hunches (Nonaka, 1991), as well as learning by doing (Lam,
2000) accumulated ability and experience (Leroy & Ramanantsoa, 1997). It can be internalized
through assimilation (Kim, 1993), observation, imitation and practice (Nonaka, 1991; Nonaka &
Takeuchi, 1997), experience and trial and error (Leroy & Ramanantosa, 1997). Tacit knowledge
seems to be very important in technological innovation processes (Howells, 1996) as a guarantee
of competitiveness; indeed, some knowledge must remain tacit if an organization is to maintain a
monopoly on a product.

Another important concept to present here is that of intellectual capital. Stewart (1998) considers
intellectual capital as knowledge, information, intellectual property or experience that can be put
in use to create wealth or something, which could possibly make somebody rich. To Reinhardt,
Bornemann Pawlowsky, and Schneider (2001) intellectual capital is intangible and includes tacit
aspects, but neither intellectual capital and nor intangible asset is comparable to knowledge. This
cannot be interpreted as an object. To Edvinsson and Sullivan (1996) intellectual capital is a stock
of information focused and organized which the organization can use for any productive activity
or like source of competitive advantage. They also define it as knowledge can be converted into
value and the knowledge companies as those commercialise the knowledge created by their hu-
man resources.

When it comes to comprehension of the term knowledge, Spender (2001), points out that knowl-
edge as an object is that which someone can create or buy, similar to an immobile or any other
organizational capital and susceptible to storage. However, knowledge as a process is that which
focuses on knowledge creation with impact on the motivation and the creativity of the employees,
aiming to take advantage of tacit knowledge involving individual and social processes of creation,
motivation and communication. Knowledge as a process is a focus of this study.

To Davenport and Prusak (1998), knowledge is neither data nor information, although it is related
to both and the differences among these terms are normally a question of degree. They point out
the importance of knowing clearly which of them, knowledge, data and information the organiza-
tion needs or makes use, as well as the utility of each one. They can contribute, in some cases, to
establishing the success or the failure of the organization.

Bhatt (2001, p. 69) considers “the definition of data, information and knowledge is difficult”.
The subdivisions of the literature are found definitions of different degrees of complexity, and
they are difficult to separate. This paper focuses on the following concepts: data, information and
knowledge, aiming to differentiate them, for the purpose of this study, as follows:

Data — is a register or notes regarding a determinate event or occurrence. The database is
a good example. To Davenport and Prusak (1998) the data are not capable of supplying
judgement or interpretation, nor providing a reliable base for making decisions, because
they describe just a part of the knowledge about the event or occurrence.

Information — consists of a group of data with a meaning that reduces the uncertainty re-
garding something or that improves the knowledge about it. Information is like a message
or “like data that makes the difference” (Davenport & Prusak, 1998, p.4). The informa-
tion is a way or material necessary to extract and construct the knowledge” (Nonaka &
Takeuchi, 1997).
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Knowledge — to Davenport and Prusak (1998), knowledge is a flowing mixture of con-
densed experience, values, contextual information and insight experienced which pro-
vides a structure for evaluation and incorporation of new experiences and information.

To Leonard and Sensiper (1998) knowledge is information relevant, actionable and based, at least
partially, on experience. Nonaka and Takeuchi (1997) consider that knowledge is essentially re-
lated to human acting. Davenport and Prusak (1998) contribute with this statement and consider
that the knowledge exists inside people and it is part of complex something and unexpected of
human act. Its origin and application are in experts minds. In the organizational context, it is use
as being inside not only in documents or repositories, but also in routines, processes, practices
and organizational norms. It develops over time through experience, embracing what people learn
from courses, books and mentors and informal learning as well.

Nonaka and Takeuchi (1997) seem to establish, in their theory, a strong relation between new and
old knowledge and structural and personal hierarchies among other correlations. Organizational
knowledge creation depends on the capability of a company to create new knowledge, diffuse it
throughout the organization as a whole and incorporate its use in products, services and systems.

There is a different way to share knowledge, a way described by Nonaka and Konno (1998); they
consider knowledge embedded in ba (shared spaces), where it is then acquired through one’s own
experience or reflection on the experience of others. This concept is also very important when
considering knowledge, but the theoretical base to be used here will be the Nonaka and Takeuchi
model.

Organizational Knowledge Creation Model of Nonaka and
Takeuchi

To Marakas (1999 p. 440) “knowledge creation refers to the ability of an organization to develop
novel knowledge and useful ideas and solutions”. Nonaka and Konno (1998) created a model of
knowledge creation, similar to that of Nonaka and Takeuchi (1997), named the SECI model, aim-
ing to transfer tacit knowledge.

Nonaka and Takeuchi (1997) present a theoretical model about organizational knowledge crea-
tion based on case studies of Japanese companies with emphasis on the influence thereon of ori-
ental philosophy, adopting as the central point the distinction between tacit and explicit knowl-
edge. The same model is discussed in different papers (Nonaka, 1991, 1994; Nonaka & Konno,
1998; Nonaka & Reinmoeller, 2000; Nonaka, Reinmoeller, & Senoo, 1998; Nonaka, Reinmoller,
& Toyama, 2001; Nonaka & Takeuchi, 1997; Nonaka, Toyama, Byosiere, 2001; Nonaka, To-
yama, & Konno, 2000; Nonaka, Umemoto, & Senoo, 1996).

To Nonaka and Takeuchi (1997), the secret to knowledge creation is in the mobilization and con-
version of tacit knowledge. This way, they tell the existence of an epistemological dimension of
knowledge creation, which circulates between tacit and explicit knowledge, and an ontological
dimension concerned with the levels of the entities, which create of knowledge; these levels are
the individual, group, organizational and interorganizational.

At the heart of this theory is the concept of the spiral of knowledge creation. To Nonaka and Ta-
keuchi (1997, p. 62), “...the spiral appears when the interaction between tacit and explicit knowl-
edge elevates dynamically from an inferior ontological level up to higher ones”. The tacit knowl-
edge is that perceived and internalised by people, whole codes, manuals, forms, numbers or pat-
terns represent the explicit knowledge. These authors elaborated the distinction between the con-
cepts of tacit knowledge and explicit knowledge, established by Michael Polanyi (1967), who
was quoted before. He pointed out that all knowledge has a tacit dimension and it is accessed at
an individual level.
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Fonte: Nonaka & Takeuchi (1997, p. 81)
The distinction between tacit and explicit knowledge, even if approached in different ways, does
not exclude the need to understand they are parts of the same whole, functioning in the practice as
an interactive process, complementing and constantly changing (Nonaka & Takeuchi, 1997).

The motor of the knowledge creation process as a whole consists of four groups of conversion of
knowledge, created from the interaction between tacit and explicit knowledge. They are the
mechanisms through which the individual knowledge is articulated and amplified in the organiza-
tion. The four modes of conversion and the content of knowledge, according to Nonaka and Ta-
keuchi (1997), are represented in Figure 1.

Socialization — from tacit knowledge to tacit knowledge: it is centred on sharing experience
among people, differentiated by ways, like observation, imitation and practice. However, it is im-
portant to emphasize the necessity of associated emotion associated and the specific conceptuali-
sation of sharing.

Externalisation — from tacit knowledge to explicit knowledge: it is normally oriented by a meta-
phor and/or analogy and motivated by capability to express the content in the whole. It is the way,
which aims to make explicit the knowledge of the people. It is a perfect knowledge creation proc-
ess, inasmuch as the tacit knowledge becomes explicit, and it is expressed by way of metaphor,
analogies, concepts, hypotheses or models.

Combination - from explicit knowledge to explicit knowledge: in this way, the change and com-
bination of knowledge occurs through ways such as documents, meetings, chats on the phone or
nets of computerized communication of explicit knowledge, considering other groups of explicit
knowledge.

Internalisation - from explicit knowledge to tacit knowledge: this represents the incorporation by
the individual from explicit to tacit knowledge. It is used in trainings, courses and manuals. In
this sense, so that the knowledge becomes tacit, the verbalization and diagram of it in the form of
documents, manuals or oral history is necessary. The documentation helps people internalise their
experiences, improving their tacit knowledge. Organizational knowledge creation is centred on
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people and their tacit knowledge. So, the organization needs to mobilize the tacit knowledge cre-
ated and accumulated at the individual level.

Starkey (1997) considers that the creation of new ways of knowledge serves as a base and plays
an important role only inasmuch as the organizations make it capable of being transformed into
new technological advances, culminating in respective products and processes.

In this sense, to Binotto and Nakayama (2001), the adaptation that the organization seeks in order
to face the changes will be occurring inasmuch as the people have new attitudes and new ways to
act. Equally, Nonaka and Takeuchi (1997) show that knowledge creation involves the interaction
between (i) the obtaining of know-how in order to solve specific problems based on existent
premises and (ii) the establishment of new premises aiming to cancel those existent, which form a
type of dynamic spiral.

In this way, the tacit knowledge passes from the individual level to transforming and converting
continually, from person to person, groups, departments, organizations and interorganizations.
Learning is included in this theory and it will be presented as follows.

Organizational Learning

Research into organizational learning was under represented in the literature regarding manage-
rial studies for decades, being recognized with more interest in the last 10 years. These more re-
cent studies have been driven by different perspectives and orientations. Most of them were ad-
dressed to the need to adapt to environmental variations, to learn from the past, to improve and to
react to the environmental threats and to innovate permanently (Easterby-Smith & Araujo, 1999).

Argyris (2000) considers that apart from the difficulties involved in investigating the question of
learning, most of the companies have only a slight notion that this dilemma exists. The reason lies
in their ignorance of their own concept of learning and of which way to achieve it. The effective
learning does not refer to how people feel but how they think. Organizational learning is a proc-
ess to detect and correct errors. The error is seen as a deviation between our intentions and what
occurred in fact (Argyris, 1992). The same author offers the concepts of single loop, double loop
and deutero learning to show the evolution of learning (Argyris, 2002; Argyris & Schon, 1974).

Learning may be defined as any enthusiastic permanent change in the behaviour that happens as a
result of experience. The learning can happen in a process where people behave in a specific way
as a result of a learning that was “learned" in some phase of their lives. That is to say, it has hap-
pened if an individual behaves, reacts or answers as a result of experiences in a different way to
the way he behaved before (Robbins, 1999).

To Senge (1999), the human being comes into the world motivated to learn, to explore and to try.
Unfortunately, most of the institutions in our society are designed more to control than to learn.
This author, one of the first theorist of the organizational learning, defines creative tension as the
resulting force of people’s natural tendency to look for a solution for found tensions, that is to
say, creative tension produces natural energy to change the reality. People consider what they
have, compare it to what could be, that is more important for them than that which currently is.
The beginning of creative tension teaches us that a precise picture of the current reality is as im-
portant as an enthusiastic picture of the future that is desired (Senge, 1999). The same author pre-
sents the differences in learning among organizations and establishes five subjects to solve the
difficulties and to enlarge the learning capabilities of organizations. They are: the personal do-
main, mental models, shared vision, learning in teams and systemic vision (Senge, 1999).

The studies of Kolb (1997) resulted in an inventory of the learning models. He developed own
emphasis on the role of experience in the learning process considering the studies from the social
psychologist Kurt Lewin. According to this model, learning would be a cycle that would require
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four abilities: 1. Capabilities in new experiences involving complete openness and impartially, the
concrete experience (CE); 2. Reflection concerning the learner’s experience and observation from
several perspectives, the reflexive observation (RO); 3. Creation of concepts that interact with the
observations in strong, logical theories, the abstract conception (AC); 4. The active experimenta-
tion (AE), that is the use of these theories to make decisions and solve problems.

Organizational learning involves not only the elaboration of new cognitive maps which make it
possible to comprehend better what is occurring in the organizations in their external and internal
environment, but also the definition of new behaviours that prove the effectiveness of learning.
The organizational rules and procedures have as base the individual mental models that are shared
by the group (Fleury & Fleury, 2000).

Kim (1993) considers that organizational learning is something more complex and dynamic than
a simple enlargement of individual learning. He points out that, when the environments of organi-
zations change, the individual convictions about the environment also change; this defines a dif-
ferent group and organizational actions begin the learning cycle again. This way, the issue of
transferring learning is developed through exchange of individual and shared mental models.

Swieringa and Wierdsma (1995) present learning as a competence, “learn to learn “and so that
one can change as a demonstration of the learning. The condition for an organization to learn is
through the learning of its members. However, that doesn't happen in an automatic way, when the
individuals who are inside the organization learn something. This means that individual learning
is necessary, but not sufficient condition for collective learning. Individual learning is important
for the organization, but the organizational learning cannot simply be considered as the sum of
the learning of its members (Fiol & Lyles, 1985).

In Huysman’s vision (2001), if the theories of an individual participant are not codified in organ-
izational theories, the person learned, but the organization didn’t. Then, in the adaptation of or-
ganizations to change, it can be considered that it will occur when the people that act in them
have a new attitude in their approach to the work and a new form of acting. In this sense, the in-
dividual's development is the decisive factor for the learning, because attitude change is the result
of learning.

Considering the relevant aspects to organizational learning, it is possible to realize that there is
not one best way to improve the process; there may be many, and each case should be analysed in
detail. The ways in which learning occurs depend on many aspects such as the actual situation
and its particularities, sectors and activities.

Agribusiness

Two researchers of the Harvard University, John Davis and Ray Goldberg, in 1957, presented the
agribusiness concept as being the sum of operations, stock, process and distribution of agricul-
tural products and items produced them (Davis & Golberg, 1957). These authors took an impor-
tant initial step in attempting to treat agribusiness like a differentiated activity, with its own con-
cepts and characteristics. All studies by Davis & Goldberg are focused on the notion of systemic
vision that goes from the agricultural producer to arrive at the distribution of final products.

This first definition of agribusiness has always made it possible to create others to explain the
same phenomena that have occurred in the North American economy: the increased sectorial in-
ter-relations among agriculture, industry and services. Davis and Goldberg (1957) said that the
modern farmer has become a specialist who has had his operations reduced to growing plants and
bringing up animals. Other activities have been transferred, for the most part, to outside the farm
gate. Nowadays, the economy of agribusiness links, essentially, the functions that were done in
agriculture 150 years ago (Silva, 1996).
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World agribusiness is a sector that has large increased in recent years. There are many differences
and particularities among countries and regions when it comes to products, services and tech-
nologies. These can define the degree of competitiveness and success of a city, a region, and a
country.

Brazilian Agribusiness

Brazilian agribusiness seems to be in a prime position to draw on its agricultural strengths and
become a leader in exporting to niche markets around the world. Examples of its achievements
are its recent world leadership in beef exportation, second place in soybean production and be-
coming one of the major producers and exporters of sugar.

Some economic information about Brazil would seem to be important, if the aim is to assess the
importance of agribusiness. In 2003 the Total Gross Domestic Product (GDP) was 1.3 trillion
dollars; exports in 2002 were worth US$ 60.141 billions and in 2003, US$ 66.3 billion dollars.
Agribusiness was responsible for US$ 30.639 billion worth of exports in 2003, 23.3% more than
2002. It represented 41.9% of the national exports and its GDP was 420 billions dollars (32% of
Total GDP). The volume of grain in 2003 was 122.4 millions tonnes, 26.5% bigger than in 2002
(Brazilian Ministry of Agriculture, n.d.). With the increase of this sector in the last decades, it has
been responsible for positive results in the development of the country and in economic stability,
as well as offering a significant number of new employment opportunities.

This increase in production and exports is the result of good conditions of climate, the use of new
technology and good prices. This reality brings improvement and development in the whole pro-
ductive chain - farmers, agro-industry, commercialization, exportation, as well as the improve-
ment of the performance of the co-operative sector.

Co-operatives

History proves that cooperation has always existed in society, since ancestral times, probably as-
sociated with fights for survival and nowadays linked to economic, policy and social crises. In
this way, co-operative action is inseparable from confuses itself with the history of humanity.

According to Hugon (1984), the utopian socialist thinking appears with the coming of industriali-
sation and it has as its main characteristics the pursuit of justice and fraternity with the targets of
the economic way, social equality in organizations and the sharing of wealth.

The co-operatives in Brazil appeared in the end of the nineteenth century, motivated by the new
socio-economic situation with the abolition of slavery. Forming co-operatives were a strategy
used for survival for the poor, especially by unemployed workers in the Industrial Revolution.
During the twentieth century it shows like a lever of economic efficiency, by economies of scale
that it provides, by integration as horizontal as well as vertical levels, and of margin of profit as
well.

In Brazil, it seems that the main tendencies in the thinking of two co-operatives were followed.
The Rochdaleano, from the ending of the nineteenth century until the beginning of the 70s, and
the Non-rochdaleano, from the end of the same decade, concerned how been since ancestral times
about matching the promotion of economic solidarity with managerial rationalism rises.

Bialoskorski (1999) considers the co-operatives as enterprises that provide their associates or
members (they are considered owners and users of services and they have the right power to vote
in the pursuit of their common objectives) with bargaining power in imperfect markets, as well as
the facilitation of the aggregation of value in the agricultural commodities. The author justifies
possible the distribution of the results operations, motivated by the collective organization.
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It is relevant to highlight that the most important thing in the model of the co-operative organiza-
tion is that the decisions about the economic activity and the results of the financial exercise (left-
overs and losses) fit to the work (Lauschner, 1995).

In the last decade, the opening of markets, associated with other factors like the formation of eco-
nomic blocks, among them Mercosul, have put great pressure on most of the agricultural co-
operatives, an important segment in Brazilian agribusiness. Facing this pernicious context, many
co-operatives need to adapt themselves to meet the challenges through a learning process, rede-
fining rules, and addressing management of resources and efforts, mainly in areas that have to
become more efficient.

Among the co-operatives that have assumed the professionalisation, it can be said that only a few,
besides clear policies and search of speed in the adaptation to the changes, have been concerning
about the development of their associates. These professionalisation programs include not only
the supports to the technological processes, such as seeds, fertilizers as well as other inputs, but at
the same time, and mainly, actions in the conduction of the business, centred in educational,
managerial processes and that have improved the acting of their cooperated.

Methodological Procedures

This paper is an exploratory-descriptive study with qualitative data based on the theoretical model
of knowledge creation of Nonaka and Takeuchi (1997). To Tripodi, Tony, and Meyer. (1975),
exploratory-descriptive studies are those exploratory studies which aim at describing a phenome-
non; the main preoccupation may be with a behavioural analysis and they are accomplished em-
pirical and theoretical analyses.

It was used a sample of eleven farmers, composed of two groups of associates or partners from
the co-operative Triticola Mista Alto Jacui Ltda — Cotrijal. This co-operative was founded in
1957 in Nao-Me-Toque city, Rio Grande do Sul State, Brazil, and it has approximately 850 em-
ployees and 3,200 associates. One of the groups (6 farmers) was composed of producers who take
part in a management group named MG, using managerial tools with systematic assistance from
Cotrijal. This sample was limited to those who integrate the program with three or more produc-
tive cycles or crops. The six producers from MG were chosen by chance from among 35 farmers
who live in this city. Five farmers, external producers of the management group, named EMG,
composed the other group. These producers were chosen from among other associates of the co-
operative at the same place.

The sample included two groups, MG and EMG, considering that there were important differ-
ences between them. However, the information showed that the knowledge creation in two
groups is very similar. The results of the two groups researched will be presented without distinc-
tions.

The sample for the two groups was restricted to farmers who plant up to 200 hectares and had as
their principal activity grain production (soybean, corn, wheat, oats and barley). It’s important to
note that the classification of the sample by exhaustion can explain the small number of farmers
used in this research.

The instrument of research was a semi-structured interview. To analyse data was used content
analysis, complemented by the available information and secondary data. Previously, to the effec-
tive research was used a survey with other six producers as a way to validate and adequate the
instrument of the research, which brought good contributions to improve it.
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Description and Analysis of Information

The information obtained in the research was collated under the four categories of knowledge
conversion described in the organizational knowledge creation model of Nonaka and Takeuchi
(1997), as shown in Table 1.

Table 1: Features of the four modes of knowledge conversion (Nonaka & Takeuchi, 1997)
by farmers of co-operative researched

Conversion Research Information

Modes
- There are differences associated to the environmental interaction among pro-
ducers;

Socialization |- In family relationships, there is emotion associated with the sharing of ex-
periences;

- Trusting relationship with the group that they take part;
- Socialization occurs more frequently in the relationship groups;
- Observation occurs through accompaniment;
- Imitation occurs in the search for more knowledge, for example, in copying
of methods and procedures of other producers;
- Practice occurs through experimentation.
- Knowledge isn't noticed as a discovery;
- New processes are evaluated with caution— there is the search for more in-
formation, experimentation and practical application;
Externalization | - Dialogue and collective reflection are frequent, informal and without registra-
tions;
- Metaphor—it wasn’t possible to identify clearly;
- Analogy— used quite often;
- Model- experimental and practical models.
- Intensive use of knowledge, with the influence of Cotrijal;
- Stimulus and accompaniment motivating the combination;
Combination |- Computer and internet still of potential use;
- Before making a decision, farmers search for more information and discuss
with the technicians;
- There is little understanding of the need of implanting the generated knowl-
edge;
- Documentation and verbalization aren’t explored very hunch; farmers just
react to the needs of the situation;
- Experimentation with making the change is the main aspect of internalisation
Internalization | for these farmers (to learn doing);
- Technical recommendations and operational registrations aren’t very much
used;
- Knowledge generated by the producers is based on the systematic experimen-
tation is recognized by other farmers.

Source: elaborated by authors through collected data

A significant change perceptible in the last few years is the more open nature of family relation-
ships and receptiveness to the changes. This seemed to contribute to more experiences (experi-
ments) being accomplished and more knowledge being generated. Another interesting aspect was
the decreasing of the load of manual work, which was replaced by mechanized, lighter work, al-
lowing space for the development of problem solving thinking about changes. It was demon-
strated clearly in some declarations from farmers during the research.
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The development dichotomy among farmers seems to be influenced by the speed of changes and
mainly by how they are adjusted and adopted in the properties by assimilating them. Blum (1999)
emphatically affirms that the farmers who stay cloistered by themselves on their property and
stop facing the transformations going on around them tend not to survive.

In general, the producers are conscious of the actual stage of development and the needs to conti-
nuity to improvement of work. There is not a unique or casual moment of transformation, but in
several of actions throughout the history of the property coming from observation, adaptation and
mainly attitudes, that stimulates the evolution of knowledge constantly and continuously.

During the research, it was realized that there are cases in which producers have available useful
data referring to their properties and activities; however, they show significant difficulty to trans-
form them into information. They do not always use them when making decision, and in addition,
the systematisation and conversion of knowledge still seem a little common.

Nevertheless, for new knowledge to be created in the rural properties researched, at least three
conditions should be considered essential: the first is associated with the people involved and the
need for them to have a positive emotional feeling linked to the work and the property; the second
refers to the of the property creating the interaction field, through good personal relationship with
rules and clear policies, systematic planning, controls and discussion which stimulate the inter-
personal relationships and the experimentation; and the last, the external incentives based,
mainly, on formal trainings with alternation between theory and practice, such as field days, farm
visits, discussions with neighbours, besides supervision and periodic technical controls, and
analysis of the results.

Knowledge creation, according to the Nonaka and Takeuchi (1997) model, begins in knowledge
socialization which has its central point in the sharing of experiences. It occurs through the people
working together on the farm sharing their experiences. In this common place, the stimulus was
created by the farmer in socializing the communication of information and the stimulated experi-
mentation. This has created a suitable environment. But, these ways are relevant when there is a
personal interest by farmers in the knowledge to be socialized; two conditions appear to be neces-
sary for the socialization to occur with success: the emotion associated with the knowledge as
already showed by the authors, and mainly, the personal attention to the work which was consid-
ered as fundamental practice, combined with the observation of the acquisition of tacit knowl-
edge.

To Huysman (2001) it is necessary to consider both the individual participant and the organiza-
tional aspects, in order to understand how individual and organizational learning occur.

The externalisation of knowledge follows the integration process, which creates knowledge in
rural properties. Certain stimuli are need for externalization or inspirations to occur and, in this
case, are important ways the extreme observation of activities and tasks associated to the analogy.
It’s possible to realize that an analogy is required for externalisation occurs, because it is an im-
pulse capable of activating an action in the collaborator. These normally have their origin in dis-
cussions among collaborators and neighbours, with technicians, in field days, lectures and semi-
nars.

It develops in the actors responsible for the conduction of the business, abilities to solve prob-
lems, to try new technologies, to learn more from their experiences, to observe the behaviour of
others and become capable of, besides learning, transmitting and sharing the knowledge with
other people involved in the process.

Effectively, the conversion occurs from experimentation, elaboration of experimental models put
into practice in small areas of the farm. After this, the knowledge converts into definitive mental
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models, being patterned inside the property and applied across the production. It occurs with and
through new discussions in informal reunions or through individual analysis.

The combination of knowledge is used extensively; this was shown through simple ways such as
specific trainings about the handling of plants and techniques of work with machines and equip-
ment, field days, technical visits, besides several lectures. The results of learning generated with
the technology from the experimentation of new technologies and procedures represent knowl-
edge that will be combined with other sources.

The internalisation of knowledge occurs, mainly, through practice, in the experimentation and
accompaniment of work. In essence, it means the implementation of changes in properties. It is
influenced by other ways of knowledge conversion. The discussions or verbalizations about ex-
plicit knowledge, as well as from the operational registers used as controls and the written techni-
cal recommendations, which serve as planning, are also important ways that contribute to the in-
ternalisation of the knowledge.

In synthesis, although it is necessary to socialize the internalised knowledge so that it becomes it
organizational knowledge, it could be seen that this practice does not necessarily occurs in a se-
quential way, according to the theory of Nonaka and Takeuchi (1997).

In a general way, the knowledge creation process on the properties studied appeared complex,
dynamic and integrated, hindering its systematisation and modelling. The various modes of crea-
tion occur at the same time on a farm. It causes some differences between a model and other by
specific characteristics of each one, where a specific model can manifest intensity to the detri-
ment of others.

Considering group researched, it is possible to verify that, for the modes of knowledge conversion
occur on agricultural properties there is the need to transit constantly from tacit to explicit knowl-
edge according Nonaka and Takeuchi (1997) theory. It depends significantly on the methods that

will be used to stimulate this transformation in their activities.

This way, this research assesses for understanding how mental models are changed, permitting
the appearance of new models and proving the occurrence of new knowledge, once it needs to be
internalised to occur.
The Interactive Cycle
of Change in Mental
Models illustrated in
Figure 2 indicates this
process.

The mental models or
skills which the rural
producers already are
modified in an inter-
active process, mainly
through analogy, dis-
cussion and experi-
mentation, to con-
struct a new mental
model or new skill.

Figure 2: The Interactive Cycle of Mental Model Change

Source: Hamer, Binotto & Nakayama (2003)
A universe of argu-
ments, experiences and information has formed the existing mental model, when it receives a
stimulus (either internal and/or external to the farm) and it has the capability to put in question its
stability while model. It is dynamic, inasmuch as there is interaction between analogies — mental
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model; discussion — mental model; experimentation — mental model, and between various combi-
nations of these stimuli and the mental model. The mental model change face arguments and in-
formation when they are being replaced or altered and the result is, a new mental model is cre-
ated.

The stimulus that begins this development, when internal, is coming from a circumstantial change
of environment, which creates an incentive to perception that something is not how it should be
or that can be better. When it is external, the stimulus can occur through a lecture, training or
simply a visit to another property.

Once the perception of change arises, the individual makes an analogy or comparison between the
mental model suggested as a pattern and the result occurred or the potential result that was sug-
gested by the change or the insight. Although the insight can have several origins, including dis-
cussion, information, feedback, at this moment, it has a specific aim, to improve the comprehen-
sion of the changes and to reduce uncertainty in activity; it can also occur as a result of interaction
with technicians, other farmers, and collaborators of producers or own family.

The next step the experimentation can occur in the practice application of this new model; the
learner searches for evidence to validate the new knowledge until a satisfactory new mental
model emerges. This mental model will be last until the moment of another insight, when the cy-
cle of production of knowledge will begin again.

Final Considerations

Knowledge creation, therefore, is initiated by some form of insight, internal or external. The old
mental model undergoes alterations after being affected by the insight and continues the cycles in
vary sequences and while being influenced, simultaneously, by discussion, experimentation and
analogy. This continuously interaction will produce a mental model to satisfy the needs.

Then, as the cycle is developing, appropriate stimuli should be provided of the situation. These
can take the form of courses, lectures, trainings, field days, discussions with technicians, visits,
formal or informal reunions, controls, work with others or other learning opportunities. The in-
formation and insights gained from them are used by producers and serve as a “start” to create
new knowledge, but they tend to stimulate new perceptions, because they activate and support
future insights. They will be transformed into knowledge later by experimentation with this new
background.

It is important to realize that people involved in the agricultural process can learn in different
ways during this permanent process of change. The need of agribusiness - information, improve-
ments, the best use of resources and the maximization of production — demand new behaviour.
Another important aspect is that this learning is the result of the producers’ desire improvements
in their business and contribute to the agribusiness sector. It is also important to consider the cul-
tural aspects of agribusiness to improve the learning. The research showed that the co-operative
studied has a culture of learning and keeps strongly to this practice in its management, offering
courses, lectures and others practices as quoted before.

Similarly, Nonaka and Takeuchi (1997) and Binotto and Nakayama (2001) agree that knowledge
requires a positive attitude and human action to improve activities continuously. To Fleury and
Fleury (2000) organizational learning involves not only forming new cognitive maps, but also and
more importantly implementing new behaviours. It is possible to realize that the mental model
only exists and has organizational validity from the moment it is internalised.

Considering these aspects, it’s relevant to point out that the interactive cycle of change in the
mental model does not necessarily obey the sequence described above. In some cases, one or
more stages may be omitted; for example, the research showed that discussion and small experi-
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ments by producers, when they are successful, can change the mental model. The producers may
even repeat stages before concluding the cycle.

One important point found in this research is that the cycle of learning develops by means of an
interactive process of construction ending four phases that relate to each other. The process oc-
curs through feedback and interconnection, the phases interacting among themselves, sequentially
or otherwise, depending on the process desired or set in motion, associated with the specificity of
the change.

This agrees with the emphasis of Nonaka and Takeuchi (1997) when they affirm that the model
passes thought a series of changes of mental models, reinforcing the idea that the process is char-
acterized as non-linear and interactive. Learning is an ongoing process including experiences or
everything learned during life. It is a part of all the activities of human beings.

The model created in this research was developed in the specific reality of agribusiness and for
particular purposes. It has some close relationships to the cycle of Kolb (1997), mainly when it
comes to the constant and necessary interaction between action and reflection generating a con-
tinuous process.

Like Senge (1999), Kolb (1997) assumes that organizational learning is the sum of attributes of
the people in the organization; this, in same ways, was not perceived in this research, which is
supported, rather, by the statement of Kim (1993) that organizational learning is more complex
and dynamic than the enlargement of individual learning. Similarly, the different styles of learn-
ing suggested by Kim were not significantly noticed in the research and they were not found to be
decisive in the organizational knowledge creation process identified in this research.

The results of this research suggest ways in which the co-operatives studied, or other co-
operatives can improve the knowledge creation process among agricultural producers. It would
necessary to implemented several methods and/or instruments to generate and facilitate feedback
from producers regarding improvements in activities, as well as common learning and teaching
among them. This can create and improve the habit of socialization of knowledge, a fundamental
step in creating the new knowledge.

Finally, as a suggestion is presented for the development of further research, based on this model,
into two other aspects: the enabling conditions and the phases of the process of organizational
knowledge creation, and search other ways of offering education and learning making use of dif-
ferent tools, considering the resources available in the different realities of agribusiness.
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