Knowledge dependable industries

ABSTRACT:
The increase in the knowledge dependable industries has made knowledge management a key part in the industrial landscape and as well it has given way for research education or training in universities where better knowledge ideas can be developed and implemented. The main aim of any knowledge management process is to achieve better quality, accuracy, effectiveness and productivity in any changing environment. Basically there are two main approaches to knowledge management the "tacit approach" and the "explicit approach". Tacit knowledge deals with understanding the different kinds of knowledge that individuals have in an organization, how they share it in the organization and controlling the key individuals in the organization as knowledge creators. Explicit knowledge deals with processes for articulation of the individual's knowledge and creation of new knowledge through organizational approaches and in development of information systems to distribute the known knowledge within the organization. The main source behind the success of an organization depends on the combinational utilization of both the approaches because the two approaches when used in a perfect way yields better results. This paper compares between the tacit knowledge and explicit knowledge and how to improve the effectiveness of both.
INTRODUCTION:
Knowledge management is a interdisciplinary and newly emerging business model which is useful in all the aspects related to knowledge in a firm, which includes knowledge codification, creation, sharing and promotion of learning and innovation through these activities. Knowledge management covers both organizational routines and technological tools in overlapping parts. There has been a dramatic change in our society in the past few years. The growing versatility and diversification of our communities (pluralisation) and emphasis on emancipation and autonomy (individualization) have become the main trends of our society. Knowledge based industries have gained a major role in the industrial landscape. Western economy has been changed to knowledge economy where knowledge plays a key role in business and in economic resource. In knowledge management process knowledge construction, use, dissemination and embodiment makes it gain momentum in our society and knowledge based industries. There is a better chance for research education/training in universities where knowledge business dominates.

Organization managers concerned with implementation of knowledge management face a number of problems with developing the perfect methods for this continuously emerging management area. The advice of various knowledge management consultants and the literature growth in the knowledge management both of them seem to justify the knowledge management practices that appear incomplete, contradictory and inconsistent. The fact that the result of the varied suggestions for knowledge management shows a lack in their consistency and that the development is this field is mainly relied on two approaches. Tacit knowledge management approach and explicit knowledge management approach. The paper describes about how these two kinds of knowledge assets differ in derived recommendations and philosophical premises in practice, and the pros and cons of each approach in practice have also been discussed. To gain a good Knowledge management practice it requires a understanding of both the approaches and how the strengths of one approach is used to equalize the limitations of the other one and vice versa.
LITERATURE REVIEW:

CONCEPTUAL FRAMEWORK:
The term judgement means evaluating the evidence prior to taking any decision. The combined aspect of acquisition of knowledge and processing is expressed as a statement. This hence forth makes judgement a function of knowledge. Even though explicit knowledge is an essential part in the judgement process it is not as realistic as it seems to take ii into account as we cant assume that all relevant information can be made available. Typically speaking judgements are atleast partially based on tacit knowledge where empirical information is considered to be crucial. The nature of judgement can be classified into two distinct views. The more dominant view sees the clinical judgement as a tacit knowledge expression, which is rather impossible or difficult to document in a codified form. The view argues that the activities of the judgement can be made explicit and these activities can be later automated in the form of algorithmic procedures like statistical or actuarial modelling. Meehl was the first to summarise the issue of clinical and statistical judgement and ended up saying that statistical methods are at least as good as clinical judgements. However most of the research ignored the concept of knowledge acquisition and collection.

Later sawyer made a very important statement that "judgement must be separated into the task of data collection and data processing".

(sawyer,1966)

Both these tasks can either involve clinical or statistical methods. In data collection measuring the instruments is the key to distinction. Availability of feedback can be considered as a determinant of quality in terms of predictive accuracy.

According to Fischoff and Stewart "people need sufficient knowledge about the outcomes to learn from their judgements"

(Fischoff & stewart, 1975 and 2000)

And according to stewart and bosart " feedaback as well as the jurors performance is good when the environmental uncertainity is low"

(Stewart, Roeber & Bosart 1997)

In cases of non-existent or limited feedback judgements must rely on theoretical knowledge and must be logically coherent.

(Hammond,1996)
EXPLICIT AND TACIT KNOWLEDGE:
Knowledge can be commonly described as a true belief which is justified. The dictionary defines knowledge as the condition gained through constant experience. This concept has always been widely accepted in fields of business studies and economics for a long time.

According to Tsoukas " From an ancient artisan to a modern manufacturing system all use knowledge

(tsoukas 2002)

Drucker argues that "One of the fundamental aspect to functioning of modern economies
Is knowledge.
(drucker 1993)

The economic development has always depended on the knowledge aspect. Anything we do in some or the other way depends on the knowledge we have. Earlier Hayek had stressed the importance of knowledge in the context of economics. Hayek says that knowledge distinguishes between scientific knowledge of particular circumstances of place and time the importance of which only a person possessing it can judge. Finally hayek says that the latter type is of more importance in entrepreneurial activities. There are different dimensions of knowledge that exist and there are a variety of knowledge schemata that have been presented.
1. Explicit vs tacit: Knowledge that resides in one head or the knowledge that cannot be articulated versus the knowledge that can be articulated.

2. Procedural vs substantial knowledge: Procedural knowledge versus the knowledge from facts and theories.
EXPLICIT KNOWLEDGE:
This type of knowledge can be broadly categorised as knowledge gained from facts i.e. "know-what" and knowledge of the principles. The knowledge of principles means the knowledge on theories, general formula rules etc. The other type is the "know-why". The knowledge that is integrated in a language or code and that can be transmitted is called explicit. This part of the knowledge can be easily communicated as information. This knowledge can be communicated easily to others. This type of knowledge can be objective or inter-subjective. This type of knowledge involves facts. Two important issues that come under explicit knowledge are scientific knowledge/ information and theories

According to hakanson "the most important characteristic of explicit knowledge is that it can be expressed in some acceptable code"

(hakanson 2001)

Even though it can be expressed in some acceptable code, this is not sufficient to be able to make use of a piece of explicit code. An explicit code cannot be understood even though it is communicated in a understandable code it can be only understood by mastering the theories and the cognitive frames. These theories and cognitive frames actually give meaning to the information transmitted.
INFORMATION:
Information can be commonly defined as something that deals with sender and a receiver. Information's value can be measured in terms of its accuracy or the patterns of outcome it generates. Information has many meanings. The meaning of information depends on the context. Knowledge and information concepts can be used interchangeably. The corporate database information is considered as an example of corporate knowledge. The common belief that if the quantity information is more the judgement is better leads us to believe that it is good to have information especially more.

According to Shapira and Weick "There is a weak or loosely coupled link between information and judgement".

Information can be categorised as singular information or distributional information. Singular information generally considers information about the current case.Whereas distributional information consists of outcomes in similar situations. Singular information gives importance to those aspects in a problem that distinguish it from others. While the distributional information focuses on outcomes that are of a match in similar situations.
KNOW-WHY
The knowledge about the existence of why something exists is known as "know-why". This knowledge is often referred as scientific or reproducible knowledge.

In their book on principle of scientific management arrow and taylor formalized tacit skill set, workers experience and scientific knowledge.

According to nelson and winter economic judgement must be heuristic in nature

(Nelson & winter,1977)

This process must make use of various rules of thumb instead of formal rules.
TACIT-KNOWLEDGE:
Tacit knowledge is hard to formalize and communicate. This is a personal quality of tacit knowledge. This tacit knowledge has cognitive elements, which centre around the mental models in which human beings are considered as the working models of the current world. These working models comprise of paradigms, schemata and viewpoints that provide perspectives which in turn help individuals in defining their own world.

According to Wong and Radcliffe "it is very difficult to find a concrete definition for tacit knowledge but it is simple to describe"

(wong & Radcliffe)

According to Polanyi "tacit knowledge is something where in we can know more than we can explain"

(Polanyi,1983)

Polanyi's idea of tacit knowledge was that tacit knowledge is context specific, expressible but not easily visible. Tacit knowledge is very hard to formalize and is very hard to communicate as well .Most of the time it happens that individuals can know more than they can articulate. Subjective, insights, intuitions and hunches are some of the aspects on which knowledge is based. Tacit knowledge is also deeply rooted in a individuals actions, experience and ideals, emotions and values. Polanyi even says that tacit knowledge should be primarily seen from an individual's actions rather than what the individual knows in person. Most researchers generally regard tacit knowledge as a function of experience and something that is difficult to communicate. Thereby it is intuitive and self evident and cannot be explained or justified. Tacit knowledge is abstract and it is non-analytical. Tacit knowledge is not concrete in nature. This type of knowledge embodies in personal experience. This type of knowledge is difficult to transfer in other forms it can only be transformed by the person in whom the knowledge is embodied. Personal knowledge that cannot be readily transmitted as information is where tacit knowledge was widely applied. This type of knowledge is domain specific. Mostly tacit knowledge is generally knowledge acquired in action. Examples of tacit knowledge are knowledge residing in individuals and firm routines.
RESEARCH APPROACH:

HEURISTICS:
One of the key findings of Daniel Kahneman and Amos tversky was that there are limited number of heuristic principles on which people rely on. These heuristic principles reduce the task of assessing probabilities and help predicting values. They did not argue that it was not relevant for the people to use these heuristics. They claimed heuristics to be valuable on contrary. These heuristics can be predicted and described in some scenarios the heuristics lead to errors that are not random and sometimes may lead to severe and systematic errors. Based according to their findings they have together identified three different types of heuristics

The following are the three different types of heuristics
1. Representatives

2. Availability

3. Anchoring
A question of probability or casualty is answered when representative heuristics are involved. This question is usually the extent to which one factor influences another.

Whenever we ignore the base-rates the heuristics create a problem.

The second type of probability generally refers to previous examples. This generally deals with when people are trying to answer the question of probability. Some general questions are the likely hood of flood and likely hood of traffic jam etc. Illustrations play an important part with the lack of statistical knowledge. According to kahneman and tversky that in face of uncertainty the estimates are generally made from the initial value, or they are made from the anchor these are finally adjusted to generate the final answer.
INTUITION:
Intuition plays a crucial role in decision and judgement making. The views and definition of intuition differ from person to person. Intuition is another synonym to gutt-feeling. These opinions about intuition varied from time to time.

According to Bennett "intuition is ones ability to access their private knowledge or their shared collection of knowledge"

(benenet,1998)

According to bonabeau "intuition is a brains process of phenomenal interpreting and taking judgements"

(bonabeau,2003)

Quinn states that the hardest decision in management of innovation is choosing projects.

Finally the intuitive decision primarily rests on a managers technical knowledge and a managers familiarity with the process of innovation. According to successful managers someone who can quantify a decision is either a liar or a fool. One must use his intuition and experience to choose as their are many unknowables and variables. Barnard warned the over emphasis that was laid on the logic and he also warned the over emphasis being layed on reasoning this he thought was being done at the expense of non-logical aspects and intuition. But simon opposed this view of barnard. he contrasted analytic and intuitive as fallacy. Intuition can be considered as analysis which is embedded into habit. According to covin to selvin small firms are tend to be riskier than larger firms as the intuitiveness is always the replacement for adherence to plans. In building expertise also intuitiveness plays a major role. Intuition can be viewed as a reservoir of expertise which is developed over a period of years. This reservoir can be accessed when judgements are needed. This reservoir can be used to generate a to do or not to do judgements
DISCUSSION:

TACIT KNOWLEDGE:
Tacit knowledge is basically defined as the hidden knowledge of an individual that cannot be expressed and can only be gained through experience. A simple example demonstrating tacit knowledge can be riding a bicycle which cannot be taught through manuals or by explaining but it comes out through experience each time you ride it, the thing is you don't get the real picture out of explanation.

According to Pan and Scarbrough "tacit knowledge involves indefinable factors that are implanted in experiences and values, and it is not available in text"

(Pan & Scarbrough, 1999)

According to Nonaka and Takeuchi tacit knowledge is defined as " knowledge that resides in an individual and that which comprises work and experience"

(Nonaka & Takeuchi, 1995)

Platts and Yeung consider tacit knowledge as "knowledge-in-action" where knowledge cannot be expressed unlike explicit knowledge which is easily accessible.

(Platts & Yeung, 2000)

Blumentitt argue that "tacit knowledge resides only within individuals and they are called as intelligent systems as they store knowledge inside them."

(Blumentitt, 1999)

From the research carried out on tacit knowledge it is seen that the success of the tasks is mainly through implicit knowledge. It is difficult to explain implicit knowledge scientifically but the researches prove that it has some relation with the field of anthropology. The result shows that different factors like structural, social, communicational, cultural, technological, ethical, educational are related to a discussion of knowledge management. To encourage the sharing of knowledge organizational changes are necessary but with these changes social and culture contracts are also affected. When a change is attempted in the organization it causes it to face information gatekeepers and organization slow down. The main source of power in any organization is knowledge (information). Additionally, a lot of members are working to their fullest in the organization, an information overload situation with a lot of emails coming in and huge amount of data on the World Wide Web (WWW) to sort through. A Knowledge management programme for them just adds on an extra information overload.
EXPLICIT KNOWLEDGE:
Explicit knowledge is defined as the knowledge that is easily and formally expressed, it is easy to share, transfer and communicate.

"Explicit knowledge is greatly being used as management tool as it is being highlighted in practice and literature. Databases management, intranets, knowledge repositories follow this approach of sharing knowledge"

(Scarbrough, 1999)

Merali states that "the ultimate systems for starting and supporting forums of knowledge management practice are gained through tools like groupware systems, world wide web, co-ordinated databases. This technique will help the managers by maintaining the information within the company and encourages online learning through World Wide Web."

(Merali, 1999)

According to Pan and Scarbrough "explicit can be stored as data and codified procedures and it can be also expressed in formal language and thus this kind of knowledge is easily transferrable unlike tacit knowledge which cannot be written in text and regarded as individual talent."

(Pan & Scarbrough, 1999)

"Each approach has its own standard, tacit holds its knowledge by itself and explicit depends on tacitly understanding and converting it to explicit, hence a major part of knowledge is tacit knowledge."

(Polanyi, 1966)
TACIT KNOWLEDGE vs EXPLICIT KNOWLEDGE APPROACHES:

TACIT APPROACH :
The main point in this approach is that knowledge is basically personal (it belongs a particular person/individual) and it cannot be shared or extracted from them. This kind of approach to knowledge management makes it assume implicitly and maximum of the available knowledge in a organization will be tacit knowledge that restricts to a particular person in an organization. The fact that the knowledge is purely personal and always remains tacit, tacit knowledge basically possess that the knowledge is easily distributed in an organization by moving people known as "knowledge carriers" from one place to the other. Further this kind of approach believes that sharing/learning of knowledge could be done in an organization, when people come together and share their views and ideas under circumstances that uplift them to create a new view which in return creates new knowledge. Researchers and consultants working on this approach recommend for knowledge management practice to normally focus on the controlling people as they are individual knowledge carriers. To make the most use of tacit knowledge, managers are advocated to know the knowledge held by each individual and arrange them in an order so that organization can benefited in a better way, and new knowledge can be created from that, knowledge is shared in various parts of the organization through individuals. Now let us consider some examples that relate to tacit knowledge management approach. A lot of managers in organizations do not have a idea about the varying kinds of knowledge that individuals in that organization possess. This type of situation was seen with the managers of HP in 1980's. As the firm became globally dispersed, large and more intensive then there was a necessity for the managers to know about themselves as it was becoming more sensitive. Thus, an effort known as "know who" forms of knowledge, which is described as the understanding of who knows about what in an organization, was made as a common initiative.

Philips, the global electronics company demonstrated the example of such kind of effort, they listed out people with different kinds of knowledge within Philips by creation of yellow pages. Today in Philips one can type the details of a specific knowledge domain that he wants and can get the list of people with the specified knowledge from the yellow pages. The contact details of each and every person listed in yellow pages is also provided so that anyone in that organization can contact him and know more about the details that he wants.

Toyota has also used this approach for knowledge transfer in the organization. When there was a need to transfer the knowledge of its production system to the new employees in the factory in a different place, Toyota sends the group of new employees to the Toyota's existing factories and trains them perfectly on the assembly line. After perfection is gained by these employees return back to the factory along with the trainers who will work alongside with them in the factory. These experienced employees or trainers are sent with the trained employees in order to make sure that whether the Toyota's standards are being met or not at the factory site.

The use of quality circles in Toyota gives an example of tacit knowledge management approach in knowledge creation. Every weekend each group of production employees in Toyota spend their time discussing the performance of the production system to find out the problems and potential risks in the productivity or quality. Countermeasures are taken by each group to rectify the problems and the results are discussed during the week to speak about the problems that have been recognized in the early week. With this kind of quality circle group measures, employees contribute their views and create new steps for improvement, the implementation of those steps in practice and the outcome of those steps taken are assessed. This type of system which is repeated once every week progressively eliminates and prevents errors. With the use of quality circles Toyota has gained a lot of improvements over the years and its now among the top production processes in the world.
EXPLICIT APPROACH:
In contrast, when compared to tacit knowledge, explicit knowledge possesses the knowledge that individuals can easily explain it, sometimes a little bit of explanation and use of some assistance is required for the things to be understood. So, this approach believes that the knowledge within the individuals can be expressed and transformed into explicit. The fact that knowledge can be transformed and changed to explicit, there is a belief that organizational methods help individuals to create knowledge assets from the knowledge they have through articulation. Explicit knowledge approach trusts that the knowledge can then be distributed in the organization in the form of drawings, documents, operation procedures and best practice of manuals. Information systems usually play a key role in assisting the distribution of explicit knowledge assets within the organization or between the organizations through World Wide Web. Generally, to go along with the observation that knowledge can be transferred and made to explicit and controlled explicitly is the hope that knowledge can be fashioned through a managed and a structured process. Structured learning processes and experiments are utilized to resolve the main deficiencies in the knowledge, or specific forms of needed knowledge can be obtained with the use of market transactions and strategic partnering or improvement of the existing knowledge assets of an organization.

In 1990's Motorola was one of the global leader in the production and market for pagers, to continue its leadership it kept on developing new variety of pagers for every 10-12 months. Each new model that was released was equipped with new features and advanced technology than the previous version. In addition to this a new factory was built with greater standards like higher speed, flexible assembly lines to produce pagers with new technology and features. To cope up with this elevated speed of production and development process different kinds of teams were formed for efficient management of the product and the factory, the teams were mainly design team, production team etc;. When a new project is being developed or built a manual design of the previous techniques and methods were given to the new design team. The new team then had to reach three deliverables in their project which were
· Enhanced and more configured pager design

· Efficient, flexible assembly

· An advanced design that has been created by the team to reach the criteria plus the handout of the previous generation design layout.
This handout is then passed to the successive design team for developing the future generation of pagers. In this way, Motorola made knowledge explicit and encapsulate the knowledge during each project and transfer it to the next commencing project.

Toyota in addition to the use of tacit knowledge where moving of employees is required for knowledge transfer, it also follows explicit knowledge approach where documenting of the different tasks by the team of workers is recorded. These documents provide all the details of the tasks that need to be taken like steps required for efficient production, time length of the task, how each task should be performed.

In quality circle weekly assessment of assembly line workers in Toyota or the improvements that are advised by the workers on the assembly line for solving tasks, Toyota's engineers evaluate those suggestions and afterwards they are properly included in the description documents. In order with the routine task of documenting them in a well defined manner, repeated tasks of production, organizations did adapt to this new approach of explicit knowledge which is developing of new products with more creative tasks. For example, in Daimler Chrysler Corporation, Chrysler unit has a group of 300- 600 development engineers known as platform teams who are responsible for the creation of the new platforms on which Chrysler's next generation automobiles will be developed. Every platform is given the freedom to evaluate the design issues accordingly with different technical aspects of the platform production. Each team that selects a particular aspect for their platform production needs to place the solution in the book of knowledge on Chrysler's organization network. This book of knowledge catalogue is then made to be accessed by every platform so that if any good design solution is developed by a platform then it can be used by the other platform teams as well for better production results. This approach has been taken even further for managing knowledge in the process of product development. An example for such a kind can be, one of the world's leading Automation Company, GE Fanuc automation creates design methods that are used in development of new components for their factory in automation systems. In this regard, rather than giving it to the engineers to plan the design solution of each new component GE engineers do the task together to create a better design methodology that can used by the firm in production of the new components. These methodologies are computerized or encoded into software so that the new designs can be easily configured. The desired parameters are entered into the automated software program for the creating new components and the system generates the design key for the new component. In this regard, GE makes it explicit and converts the knowledge of the engineers into software that generates the designs for the new components as per the parameters provided.
CONCLUSION:
As explained there are pretty different practices involved in tacit and explicit knowledge approaches and one may get confused "which approach is a better one" but the answer is that both of them are correct but they should be used according to the situation and in a perfect way. From the analysis it has been advised that there are a number of advantages from both the approaches and these advantages can be utilized to cover up the defects of the other one. Henceforth the main aim is to create a hybrid (tacit and explicit) design that produces the "perfect" combination and balance of both of the approaches. The perfect combination and balance differs with a lot of factors like the kind of technology an organization could use, the approach of the knowledge workers towards the organization, its market conditions, and resources available and so on. However there are some basic guidelines that have to be recommended. Organizations that did not implement these kind of approach in practice are suggested to start with tacit knowledge management approach that has been discussed in this paper. Such kind of practices is basically cheap, easy and quick in implementation, less demanding in the organization and they bring in a special kind of interest in the organization for creating better knowledge management opportunities. In any organization the first step to be taken for a better management process is to implement the tacit approach and this finally includes explicit approach with a more systematic and formal way. An early success in an organization with the use of tacit approach makes it feel confident that further efforts that will be made in explicit management approach would be of great worth. Organizations that run on explicit management approach not only gain success in controlling their knowledge but also will prosper as a good learning organization. When both the approaches combined together are used in an organization then it will be more effective when compared to the organizations that strictly follow a single approach such as tacit or explicit approach. Thus the main objective for any organization is to plan and implement a HYBRID (tacit and explicit) approach for effective knowledge management practice.
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