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COURSE DESCRIPTION 

Historical and sociological foundations for knowledge; Theories/definitions of knowledge; Introduction to the field of knowledge management; Concepts, principles, and theories of knowledge management; Information management vs. knowledge management; Applications of knowledge management in agriculture; Agricultural knowledge systems; Identification and effective management of agricultural knowledge assets; Agricultural knowledge acquisition, generation, formalization, organization, sharing, utilization, measurement and evaluation; Identification of agricultural knowledge needs of end-users; Management of indigenous knowledge; Key technologies for agricultural knowledge management; Issues in selecting agricultural knowledge systems; Design and operation of agricultural knowledge systems and technologies; Trends in agricultural knowledge management.

COURSE AIM

The broad aim of this course is to provide the students with an opportunity to study analytically the key principles in agricultural knowledge management and make them proficient in knowledge sourcing, organizing, reviewing and updating, storage, retrieval, dissemination and utilization.

LEARNING OUTCOMES

By the end of the course, the learners should be able to:

1. Discuss the theories of knowledge. 

2. Distinguish between knowledge and information. 

3. Discuss the implications of a knowledge economy for agriculture in developing countries.

4. Demonstrate an understanding of the principles that guide effective management of agricultural knowledge assets.

5. Identify agricultural knowledge needs of end-users and source the knowledge needed appropriately.

6. Harness, formalize, organize and distribute agricultural knowledge to end-users.

7. Design a workable agricultural knowledge management system.

INSTRUCTIONAL METHODOLOGY

Lectures, Student Projects and Presentations, Reading Assignments, Online and Class Discussions  

COURSE TOPICS

I. BASIC CONCEPTS AND THE MEANING OF KNOWLEDGE
· What is of knowledge?
· Knowledge and the environment 

· Components  of Knowledge

II. THE BEGINNING AND THEORIES OF KNOWLEDGE

· The Beginning of Knowledge
· Theories of Knowledge

- Plato's Theory of Knowledge (Epistemology) 
-Aristotle's (and Aquinas') Theory of Knowledge 

-Descartes' Theory of Knowledge
- Others: Locke, Hume, Kant and William Perry

III. KNOWLEDGE AND DEVELOPMENT

· Knowledge as a Factor of Production
· Knowledge and Agricultural Development
· Agricultural Knowledge in the Knowledge Economy
· Features of a Knowledge Economy
· Agricultural Knowledge and Decision Making

IV. INTRODUCTION TO KNOWLEDGE MANAGEMENT

· What is Knowledge Management?
· A Brief History of Knowledge Management

· Importance of Knowledge Management to Organizations
· Prerequisites for Effective Knowledge Management
V. FRAMEWORKS FOR ACCESSING AND CATEGORIZING AGRICULTURAL KNOWLEDGE
· Frameworks for Categorizing Agricultural Knowledge
· Strategies for Accessing Agricultural Knowledge
· Agricultural Knowledge Distribution and Application 

VI. AGRICULTURAL KNOWLEDGE MANAGEMENT MODELS 

· Nonaka & Takeuchi's Matrix of Knowledge Types
· Boisot's I-Space Mod
· Comparison of Both Models
· Common Knowledge Management Strategies
· Linking Knowledge and End Results: Zack's Knowledge Strategy
· A Synthesized Approach: Binney's KM Spectrum
VII. AGRICULTURAL KNOWLEDGE ASSETS 
· Knowledge Assets and Intellectual Capital
· Assessment of Knowledge Capital and Intellectual Assets
· Measuring Knowledge Assets and Intellectual Capital
· Case Study
· Process of Measuring Intellectual Assets 
VIII.   THE KNOWLEDGE MANAGEMENT PROCESS FRAMEWORK

· The Tactical Process
· Getting, Using , Learning and Contributing to Organizational Knowledge
· The Strategic Process
· Assessing ,Building , Sustaining and Divesting Organizational Knowledge

· Principles of  Knowledge Management  

IX. Managing Indigenous Knowledge Systems for Sustainable Agricultural Development
· Meaning of Indigenous Knowledge
· Value, Diversity and Limitations of Indigenous Knowledge
· Constraints in Conventional Transfer of Technology Paradigm
· Consequences of disregarding indigenous knowledge systems
· Need for a conceptual framework to manage indigenous knowledge
· Facilitating the Use of Indigenous Knowledge Systems
X. Indigenous knowledge and agricultural Technology Development
· Why inter-disciplinary approach
· Identifying problems
· Recording relevant indigenous knowledge systems
· Forming a sustainable technology development consortium
· Conducting participatory on-station research
· Conducting on-farm farmer-oriented research (OFFOR)
· Evaluating technological options
XI. TECHNOLOGIES FOR AGRICULTURAL KNOWLEDGE MANAGEMENT
· Defining ICTs: What is the Significance of the Digital Revolution?
· ICTs in Developed and Developing Country Agriculture 
· ICT and Agricultural Knowledge Management
· Case Study
· Challenges in  Sharing, Exchanging and Disseminating Knowledge and Technologies
XII. CONTEMPORARY ISSUES IN AGRICULTURAL KNOWLEDGE MANAGEMENT

· Technical Aspects of ICT Feasibility in Rural Areas
· Gender Issues and Knowledge Management

· Content Relevance

· Promising Emerging ICTS and Energy Needs for Rural Areas
·  Literacy and Computer literacy
· Others- HIV, Monitoring and Evaluation, Quality Assurance, Best Practices

COURSE EVALUATION

Learners will give feedback on the course through questionnaires, monkey surveys and process monitoring.
COURSE ASSESSMENT:

CATS AND ASSIGNMENTS:
40% 
FINAL EXAM:


60%
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TOPIC 1: BASIC CONCEPTS AND THE MEANING OF KNOWLEDGE 
Introduction
This topic will help learners differentiate between data (a change in state usually captured in a system), information (a message, that has a sender and a receiver, with a purpose to inform one with a goal of viewing things differently), and knowledge (what a knower knows; and appreciate that it is not tangible, it is hard to transfer, it is socially constructed). Knowledge will be presented as what makes organizations, institutions and communities hum… when organizations know what they know and continually, improve it and put it to use their profitability rises. Knowledge is the currency of the future. The outputs of knowledge will be seen to be insights, innovation, efficiency, and effectiveness.

Learning Outcomes

By the end of this topic learners should be able to:

1. Discuss the meaning of knowledge and distinguish it from data and information.
2. Discuss the various components of knowledge
3. Illustrate the relationship between knowledge and the environment

Key Terms

Adaptation; Control; Data; Development; Environment; Information; Knowledge

1.1 What is Knowledge?
Knowledge is not the same thing as information. Information is data that have been put into a meaningful and useful context and communicated to a recipient who uses it to make decisions.

Data refers to raw, unevaluated facts figures, symbols, objects, events.  It may be a collection of facts lying in storage, like a telephone directory, or census records.  It is seen as a set of discrete objective facts about events. Organizations store data in some sort of technology system, usually by departments such as accounting, finance and marketing. Data, however, describes only a part of what happens in a transaction. It provides no judgment or interpretation and no sustainable basis of action. Information is more than data, or sensory inputs.  It is patterned data which allows us to give meaning to situations, and life in general. Information can be registered with senses or stored using technology. It can further be decoded and interpreted and leaned to from knowledge. Information is described as a message usually in the form of a document or an audible or visible communication. It has a sender and a receiver and is meant to change the way a receiver perceives something. This means information has an impact on judgment and behavior. It informs so it is data that makes a difference. Data becomes information when its creator adds meaning.
Some ways in which value is added to data to create information are:

Contextualized: we know for what purpose the data was gathered

Categorized: we know the units of analysis or key components of the data

Calculated: the data may have been analyzed mathematically or statistically

Corrected: errors have been removed from the data

Condensed: the data may have been summarized in a more concise

Knowledge is defined as a “mix of framed experience, values, contextual information, and expert insight that provides a framework for evaluating and incorporating new experiences and information. In organizations, it often becomes embedded not only in documents or repositories but also in organizational routines, processes, practices and norms.” 

Just as information evolves from data, knowledge evolves from information through:

Comparison: how does information about this situation compare to other situations we have known?

Consequences: what implications does the information have for decisions and actions?

Connections: how does this bit of knowledge relate to others?

Conversations: what do other people think about this information?

Knowledge includes informed insights and other information that has been processed by individuals through learning and thought​. Knowledge exists between the ears.  One cannot hear, see, touch or smell knowledge.  It is in people. It is peoples’ most important survival mechanism. People use knowledge to transform and exploit their environments. They use it to predict likely scenarios, anticipate, plan ahead, and gain control of situations. Knowledge is thus the basis for control and useful adaptation. This is what has made survival of the human species possible even in extreme conditions. Knowledge thus is the most powerful engine of production that derives businesses.

Knowledge is valuable because it is closer to action than data or information. Better knowledge leads to measurable efficiencies in product development and production. 

Knowledge is vital to an organization, institution, community or even an individual. It can give an organization a competitive edge in business. If for instance, a company is knowledge-rich and, puts this knowledge to use it can easily move to a new level of quality, creativity, or efficiency in its performance. A knowledge advantage is sustainable because it generates increasing returns and continuing returns.  

1.2 Knowledge and the Environment
The relationship of knowledge with the environment takes two forms: adaptation and control as illustrated in Figure 1. 

                                 A
	ADAPTATION

                                                                                                                      CONTROL


                                      B

Knowledge






                                 Increases
Figure 1: The relationship between knowledge and the environment

In the first case, man adapts to the environment, wants follow gets. In the second case, it suits his/her needs and gets follow wants. The biological evolution of Homo Australopithecus into Homo sapiens is said to have taken 2 million years. But it has taken less than 20,000 years for Homo sapiens to find out and discover and innovate all that is presently known and used.  In this period man has changed from an animal adapted to an ecological niche, to a being which can adapt the environment to its needs. When development takes place, the line AB shifts to the right and control increases.  The development and utilization of knowledge can be seen as the most important instrument for increasing control. People develop that knowledge in close relationship to the environment, which impacts upon their lives. They want to understand and control it and develop myths, understandings, explanations, predictions and rules to reach their goals in the environment. 
1.3 Components of Knowledge

Some key components of knowledge are experience, truth, judgment and rule of thumb. 

· Experience provides a historical perspective from which to view and understand new situations and events. 
· Truth is the difference between knowing what should happen and what does happen.

· Judgment is the ability to judge new situations and information in light of what is already known, and allows for the ability to refine knowledge in response to new situations and information. 
· Rules of thumb are flexible guides to action that develop through trial and error and over long experience and observation. 
Summarize how individuals use each of the components to reify their knowledge.
Summary
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Figure 2: Moving from data to wisdom via knowledge (adapted from by Gene Bellinger et. Al)
This topic has introduced the concept of knowledge as critical resource that requires to be managed just like other factors of production. It introduces vocabulary and concepts necessary for successfully understanding the job of knowledge management. The relationship between data, information knowledge and the environment needs to be appreciated for eventual development of agricultural knowledge management processes.  The idea is to focus on getting the knowledge to flow more effectively, so that we can improve collective efforts to alleviate suffering and reduce poverty. It may be one of the most important tasks faced by development specialists in the agricultural sector. 
Learning Activity
Many a time people complain of lack of capital, money, resources, etc, for not achieving much. 

What examples of advances in knowledge can you give that can change such mindsets and get people to increasingly invest in knowledge creation and utilization to boost performance? Share your examples with the rest of the class.
Further Reading Materials
Collison, C. and G. Parcell (2001) Learning to Fly, Oxford: Capstone
De Bono, E. (1993) Serious Creativity: Using the Power of Lateral Thinking to Create New Ideas, New York: Harper Business.

Holzner B. ed. (1982).  The Sociology of Knowledge.  Special Issue of Knowledge
Rich R. (1981).  The Knowledge Cycle.  Beverly Hills: Sage.
Whiffen, P. (2001) ‘Seizing Learning Opportunities at Tearfund’, Knowledge Management Review,

November/December.
World Bank  (2003) .Lifelong Learning  in Global Knowledge Economy. Challenges for Developing Countries. The World Bank. 1818 H Street, NW. 
Useful Links
http://www.kmresource.com
www.library.nhs.uk/knowledgemanagement
www.nelh.nhs.uk/knowledge_management/km2/harvesting_toolkit.asp
TOPIC 2: THE BEGINNING AND THEORIES OF KNOWLEGE 

Introduction
This topic will help learners appreciate the beginnings of knowledge as an active human process to that is critical to problem solving. Knowledge is presented as what makes organizations, institutions and communities work. Humanity continually strives to improve on what they know to effectively exploit their environment. The topic also introduces basic theories of knowledge to further develop our understanding of the meaning of knowledge. 
Learning Outcomes
By the end of this topic the learners should be able to:

1. Give a general explanation on the beginning of knowledge

2. Critique the common theories of knowledge

Key Terms:
Data, Information, Knowledge, Theory, Updating knowledge
2.1 The Beginning of Knowledge
The beginning of all knowledge development is the realization that there is a difference between one’s own models, and reality out there, including other people’s models. Often a problem or an inability to achieve goal(s) or set targets leads to such a realization. Also such realization comes about when information cannot be made to fit into existing knowledge. At this point, people seek data which they transform into information, i.e. a pattern capable of reducing uncertainty for decision making. But whether information can reduce the uncertainty of the decision maker is determined at the moment when that information is decoded, processed and transformed into knowledge. The acquisition of knowledge depends on whether information used enabled one to act purposefully.

Knowledge is basically an attribute of the mind. It is the outcome of lifelong information processing, storage and retrieval going on in the neuro-physiological system. Knowledge can be shared and accumulated in social groups. What people know about the environment is how they have perceived it on the basis of data they have received and the patterns they have imposed on them. We can then say we did not know the environment, we only know the input it gives our sensory organs (data) and the patterns imposed on those data (information). Data and information are typical interface devices in that they only exist relative to the relationship between the environment and themselves as illustrated in Topic 1.

Data and information lead to different interface phenomena between knowledge and environment. If one tests knowledge by acting on the basis of it, one receives feedback information about the extent to which knowledge fits the facts.  If the fit is bad it is usually the knowledge which is adapted - updating knowledge. Conservatives and laggards will always try to fit the facts to their beliefs. People have a tendency to reify their knowledge, - that is, they tend to believe that what they know is reality.  Data as said earlier can be seen as a set of discrete objective facts about events. Organizations store data in some sort of technology system, usually by departments such as accounting, finance and marketing. Data, however, describes only a part of what happens in a transaction. It provides no judgment or interpretation and no sustainable basis of action. Information is described as a message usually in the form of a document or an audible or visible communication. It has a sender and a receiver and is meant to change the way a receiver perceives something. This means information has an impact on judgment and behavior. It informs so it is data that makes a difference. Data becomes information when its creator adds meaning. 

However, there is no as such hard and fast rule in the way these terms are communicated contextually - they are context sensitive. For instance, information generated at certain point in time can be considered as input data to generate new information, and similarly knowledge can be considered as information in the context of use. This type of contextual attribution shouldn’t be confused with the meanings of data, information and knowledge. The following schematic drawing shows contextual attribution and how transformations are made between data and information, and information and knowledge.
[image: image2.emf]
 2.2 Theories of Knowledge
There are two major Schools of Thought/ Groupings of Theories of Knowledge 

(i) Rationalism which holds that:
-True knowledge is essentially independent of sensory experience.  That it involves a non-sensory form of experience (intuitive acquaintance).
-What is thus known is changeless, universal, necessary, and therefore certain. Knowledge is discovered by dialectical philosophical reasoning, not by sense perception.  

-Sense perception gives us only changeable, non-universal, non-necessary, and uncertain truths.)  The mind thus is not limited to the deliverances of sense perception. 
(ii) Empiricism (Opposed to Rationalism) which holds that:

-All knowledge is based upon sense experience except perhaps for mathematical and logical truths, which are based upon analysis and comparison of ideas which themselves originate in sense experience.  
-What is known is changeable, of questionable universality,   contingent, and to some extent uncertain.  While mathematical and logical truths are certain and unchanging, they   are trivial because they tell us nothing of vital importance about   reality. 

-Knowledge about the world is discovered by empirical research (i.e., by observation, generalization, and experimentation), not by reason operating independently from sense perception. 

-With regard to universals (general categories and principles, purportedly universal, unchanging, and necessary), most empiricists take a nominalist position -namely, that universals are constructions and interpretations having no objective reality outside of the mind.
Many philosophers subscribe to either school of thought. Some of their thoughts are shared below:

Plato's Theory of Knowledge (Epistemology)

In Plato’s view: 
· Sense perception apprehends concrete, particular, changeable, physical things, events, activities, and relationships, which exist objectively within the sensory world. 
· Sense perception involves two levels: 
(i) Impressions or seemings (eikrasia), and 

(ii) Genuine perception with conviction (pistis). 

Sense ‘knowledge’ would of course include accurate representation of things perceived.  In Platos view, we have sense perception (sensory knowledge) by way of our bodily based sense organs. Yet sense perception presupposes and takes for granted a theoretical, non-sensory component, involving: 
· The sharable whatness that particular things are or have (what sort, what nature?), that defines, differentiates, and orders things, enabling us to recognize and comprehend them.

· Quantitative (mathematical) relationships in terms of which things may be measured, compared, combined, and analyzed.
· Normative criteria or standards, in light of which things may be qualitatively assessed.
Aristotle's (and Aquinas') Theory of Knowledge

In their view: 

· All knowledge begins with sense perception of concrete, particular, changeable, physical things. 

· Natural kinds (the true, unchanging essences of things, the forms of things, necessary, universal, and certain), and all other basic categories with which we think and comprehend things, are abstracted from, or inferred and elaborated on the basis of, the images (phantasms) which in sense experience we receive from particular things. 

· Natural kinds do not exist separately from concrete things, except as 
concepts in the minds of people who have abstracted them. 

· Sense perception itself is not knowledge in the true or full sense; true knowledge requires apprehension of the true essence of things and the ordered, scientific understanding of their causes, and why they are the way they are.
·  The forms (not even the so-called transcendental forms) do not exist 
apart from particular things (which are always a combination of matter 
and form).  In consequence, the mind has no internal intellectual access 
to them apart from abstracting them from sense perception. 

·  Complete knowledge or knowledge in the fullest sense (systematic, scientific knowledge) involves the construction of a systematic hierarchy of valid syllogisms which demonstrate (prove beyond reasonable doubt) and explain the truth of its conclusions on the basis of general premises (primary premises) known to be true. 
Descartes' Theory of Knowledge 

Descartes is a rationalist who set out to refute radical skepticism on its own turf. He sought an absolute foundation for knowledge by proposing to doubt all things and accept as knowledge (or at least as a foundation for knowledge) only what could not be doubted.  (Note that this requirement of absolute certainty [undoubtability] was not Plato's or Aristotle's criterion for knowledge).
Descartes' procedure is to withhold his belief from anything that is not entirely certain and indubitable. This leads him to consider the possibility that instead of a benevolent God, there is a powerful and evil demon systematically deceiving him into thinking things to be so that are not in fact so.  This leads him to conclude as doubtable, and therefore as not knowledge, 
-sense experience, and all that sense experience testifies to (e.g., that there is an external world, other people, and even that he has a body), 
-his conviction that what he takes to be waking reality is real and not a dream (or a cosmic deception), 
-his memory, and 
-intellectual calculation (e.g., 2 + 3 = 5). 
The one thing Descartes finds to be absolutely certain in the midst of 
radical doubt and possible deception is that thinking (especially in the 
mode of doubt) exists, that he as a thinking thing being exists. This will become Descartes' foundational truth and the measure of all other truth:  Cogito [I think], ergo [therefore] sum [I am].From there Descartes investigates, solely on the basis of dialectical 
reasoning apart from reliance upon what has proved to be doubtable, 
and concludes on:
· What must be the criterion of knowledge -- namely, a candidate for belief whose certainty is wholly evident to the reflecting mind with the "clarity and distinctness" of the cogito's existence to itself. 

· What his essential nature must be -- namely, a thing that thinks (including also doubts, understands, affirms, denies, wills, refuses, imagines, and feels), and 

· What, to the contrary, must be the essential nature of the bodies to which our senses uncertainly testify -- namely, things which are extended in space. 

Descartes goes on to extend his foundation for knowledge and show how it can provide a basis for the general trustworthiness of sense perception, memory, and intellectual calculation, among other things, by offering what he believes to be proof of the existence and    goodness of an infinitely powerful, wise, and good creator of himself (as a finite and fallible mind), a creator whose goodness would never allow his creature to be comprehensively deceived. Thus Descartes believes he has provided a foundation, on the one hand, for knowledge in morality and religion (in the mind's or soul's givenness to itself) and, on the other hand, for knowledge in the natural sciences (in the nature of physical bodies to which the senses give us 
access). 
Common to all this philosophers are explanations by which we comprehend, order, and deal with the World. These are:
· Transcendental norms (e.g., justice, beauty, goodness) 

· Mathematical and logical principles 

· Natural kinds (the true essences of things) 

· General properties (features of things that may or may not be essential)
Other theorists on knowledge include Locke, Hume, Kant and William Perry who popularized the stages of knowing.
Summary

This topic is a continuation of the meaning of knowledge and how it begins. It offers insight into how value is added to data to provide information through contextualization, categorization, calculation, correction and condensation. Information further undergoes comparisons, creating connections, conversations and anticipating consequences to come up with knowledge as will be seen in the procedures, norms and cultures of organizations or communities. The topic further presents the major schools of thought on knowledge and presents the major views of various theorists. 

Learning Activities
· What would you consider to be the major weaknesses or problems with the theories presented above? Share your views with the rest of the class in an online discussion.
· Conduct further reading on Hume, Kant and William Perry’s theories on knowledge and summarize their main arguments on what they consider to be knowledge.
Further Reading Materials
Nonaka, I. “A Dynamic Theory of Organizational Knowledge Creation,”

Organizational Science, Vol. 5, no. 1, Feb. 1994, pp. 14-37.

Nystrom, P. C. and Starbuck, W. H. (Eds.), Handbook of Organizational Design,

Vol. 1, Oxford University Press, NY, 1984. (1981)

O’Dell, C. and Grayson, C. J. “If Only We Knew What We Know: Identification

and Transfer of Internal Best Practices,” California Management Review,

Vol. 40, no. 3, 1998, pp. 154-174.
Useful Links

www.ed.ac.uk/centas/fgpapers.html
 http://www.worldbank.org/wdr/wdr98
TOPIC 3: KNOWLEDGE AND DEVELOPMENT
Introduction

Human beings and environmental settings are ideally related through ecological and socio-economic stability, which guarantees a sustainable use of resources. However, all forms of cultivation techniques and land use decision making processes are particularly depending on specific knowledge bases. Thereby knowledge is embedded in external economic and political frameworks as well as individual preferences gained through various information channels, e.g. public media, individuals, organizations and education. The consideration of information flows and the transmission of knowledge is a neglected topic in the context of human-environmental system studies. This topic underscores the role of agricultural knowledge in agricultural development. Knowledge has been widely recognized to be strategically important for organizational learning, innovation survival and success. Nonaka and Takeuchi’s (1995) book The Knowledge Creating Company crystallized the intricacy of knowledge creation and its importance in the organization’s long term success and survival. It further highlights discusses the features of a knowledge economy and its implication to the agricultural sector. 
Learning Outcomes
By the end of this topic the learners should be able to:

1. Recognize knowledge as a critical resource in  agricultural development 
2. Make a case for an effective knowledge management system in organizations
3. Outline the characteristics of a knowledge economy
4. Discuss the demands that a knowledge economy places on the agricultural sector
Key Terms

Knowledge, Development, Management, Knowledge Economy, Technology, Innovation

3.1 Knowledge as a Factor of Production 
Knowledge is valuable because it is closer to action than data or information. Better knowledge leads to measurable efficiencies in product development and production.  Knowledge is now seen as the fourth factor of production besides labour, capital and land. But unlike the classic production factors, dealing with knowledge as a factor of production has proved difficult. One reason is that the type of knowledge with the potential to be a factor of production – i.e. not just data or information – cannot be separated from people with their particular knowledge and experience. Managing the fourth factor of production therefore means managing processes, teams and organisations in a way which allows people to turn their knowledge potentials into persistently flowing knowledge sources for the benefit of all participants. 
It is important to remember that corporate size has an effect on knowledge management. The mere existence of knowledge somewhere in a large organization isn’t beneficial. It must be possible to find the necessary information when it is needed. Computer networks have created a potential infrastructure for knowledge exchange. The new information technology is only the pipeline and storage system for knowledge exchange. New technology does not create knowledge and cannot guarantee or even promote knowledge generation or knowledge sharing in a corporate culture that doesn’t favor those activities. 
Knowledge managers take the position that no one should be dying or suffering because knowledge that already exists in one part of the world has not reached other parts. It is up to each of us to take the responsibility to ensure the knowledge flows easily to where it is needed. Experience shows that communities, organizations and institutions in the development sector, and indeed in the world, have bits and pieces of the knowledge needed to deal with issues like HIV-AIDS, food security, environment degradation but that such knowledge is not spread evenly and put to use.  Therefore knowledge management and learning approaches are every bit as relevant to the development sector as to operations in the private sector. Importantly, knowledge should not be seen as something that is supplied from one person to another, or from rich countries to poor ones, but something that flows back and forth, and is continually improved, adapted and refreshed. By accepting that we all have something to learn, and something to share, knowledge can start to flow more effectively around and across organizations and communities, to the benefit of developed and developing countries alike. 
3.2 Knowledge and Agricultural Development

Knowledge plays a key role in rural and agricultural economic development, guiding the policy making process, informing development strategies, and facilitating better and faster decision making. The effective use and creation of knowledge is considered central to longstanding economic development. In this era, when the knowledge-based economies are taking the lead, knowledge is becoming the main deriving power of economic growth. The issue of managing knowledge becomes apparent both at national and organizational levels, particularly in the growing competition and increasing effect of globalization. In the developed economies, it has been well recognized in the corporate environments as well as public sectors, and is considered the main means of accumulation of wealth. On the contrary, in the developing economies, knowledge management (KM) is at its infancy. 

Even though the initiation of knowledge management in the developing economies is at its very early stage, knowledge has been created, accumulated, shared and used at various levels of social and economic structures. Moreover, there is ample and invaluable indigenous knowledge generated over long period of time by the rural communities which need to be inventoried, captured, shared and used. The International Food Policy Research Institute (IFPRI) has been helping sub-Saharan African countries through country strategy support programs and the implementation of Strategic Analysis Knowledge Support Systems (SAKSS) for designing rural development strategies. SAKSS is a system in which “data, tools, and knowledge are compiled, analyzed, and disseminated for the purposes of identifying a set of priority investment and policy options to promote agricultural envisioned to build a stronger and more integrated knowledge support system within the country to underpin future food policy analysis and to help inform key rural development strategy decisions at all levels growth and rural development. 

3.3 Agricultural Knowledge in the Knowledge Economy
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A knowledge driven economy is one in which the generation and exploitation of knowledge play the predominant part in the creation of wealth.  In the industrial era, wealth was created by using machines to replace labour.  A knowledge based economy involves the use of knowledge technologies to produce economic benefits.  Knowledge economy is interdisciplinary in that it brings together experts to examine how processes for creating and organizing knowledge interact with information technology, business strategy, and changing social and economic conditions. The following  section discusses the salient features of a knowledge economy and guides the learners to discuss the implication of a knowledge economy to the agricultural sector.
3.4 Features of a Knowledge Economy
Various observers describe today’s global economy as one in transition to a knowledge economy as an extension to an information society.  The transition requires that rules and practices that determined success in the industrial economy need rewriting in an inter- connected, globalised economy where knowledge resources such as know-how and expertise are critical as other economic resources.  According to analysts of the knowledge economy, these rules need to be rewritten at the levels of firms and industries in terms of knowledge management and at the level of public policy as knowledge policy or knowledge related policy.  

Knowledge assumes many forms and behaves in anomalous and unpredictable ways.  Unlike the tangible resources of the industrial economy, there is little shared understanding of knowledge as an economic factor despite its immense importance in the global economy.  Yet the knowledge based economy, conventionally measured by the composition of the workforce, is in flux.  It is plainly characterized by an explosion of data and codified knowledge, propelled by a revolution in information technologies, but the changes go much deeper.

The generation of knowledge is traditionally conceived as a process internal to single entity.  But it is increasingly a product of network entities, often differently situated yet motivated to find new solutions to specific problems, and circumstances and, in many cases, to reveal these solutions to others.  Enabled by technology, knowledge moves quickly within these networks characterized by unfetted circulation of discoveries and the ability to build instantly on these discoveries, distributed models are gaining importance and becoming essential to the larger fabric of the knowledge based economy.

These are paradoxical elements in the transformation of knowledge that are difficult to model for policymakers.  Knowledge tasks and processes are both accelerating and decentralizing.  At the same time, important forms of knowledge are becoming more complex and context specific, and the span and heterogeneity of knowledge forms is increasing.  Complex forms may incorporate both tacit and explicit elements, thereby becoming less like digitally codified information objects and more difficult to replicate outside of the original location.

Furthermore, there are multiple factors behind this transformation, including:

· Globalization of communications and commerce

· Commoditization of ICTs (and partial commoditization of codified knowledge).

· The increasing role of scientific research in innovation

· Advance, integrative information infrastructure

· Modularization, vertical desegregation and outsourcing

· And expanded value chains and clusters with new categories of actors

Knowledge does not come in discrete units, and the most valuable knowledge is often the most difficult to capture and evaluate.  Knowledge is continually transformed by technology, market conditions, and institutions.  Just as businesses and knowledge professionals struggle to understand and manage knowledge as a strategic resource, policymakers are challenged to develop public policies that properly account for the diverse natures and uses of knowledge.  Yet the growing scope, scale, and economic importance of knowledge demands an assessment that contributes not only to scientific understanding but not democratic decision making about the future of knowledge and the policies needed to realize that vision. What makes the emergence of the knowledge economy important is that it is, in some significant respect, different from the industrial economy we have known for most of the last 200 years characterized by the following features:

The importance of intellectual capital:  Access to information has become easier and less expensive. This means that the skills and competencies relating to the selection and efficient use of information have become more crucial, and tacit knowledge in the form of the skills needed to handle codified knowledge has become more important than ever.  To become knowledge driven, companies must learn how to recognize changes in intellectual capital in the worth of their business and ultimately in their balance sheets.  Whereas machines replaced labor in the industrial era, information technology has become the focus of codified knowledge in the knowledge economy, and work in the knowledge economy has increasingly demanded uniquely human (tacit) skills such as conceptual and inter personal management and communication skills.  A firm’s intellectual capital employees’ knowledge, brainpower, know-how, and processes, as well as their ability to continuously improve those processes are a now a source of competitive advantage.  But there is now considerable evidence that the intangible component of the value of high technology and service firms far outweighs the tangible values of its physical assets, such as buildings or equipment.   The physical assets of a firm such as Microsoft, for example, are a tiny portion of its market capitalization.  Intellectual capital is what is left over after suppliers, employees, creditors or shareholders and the government have been paid, and obsolete assets replaced.  Competency models seek to define and classify the behaviors of successful employees and calculate their market worth, while a business worth approach seeks to consider the value of information and the costs of missed or under-utilized business opportunities.  Depreciation of skills is very fast and the need to upgrade skills and knowledge continually has gained immense significance.

The importance of ICT: ICT are the enablers of change.  They do not by themselves create transformations in society.  ICT are best regarded as the facilitators of knowledge creation inn innovation societies.  In the knowledge economy, ICTs are not viewed as drivers of change but as tools for releasing the creative potential and knowledge embodied in people.  However, the ICT sector has a powerful multiplier effect in the overall economy compared with manufacturing.  Wealth generation is becoming more closely tied to the capacity to add value using ICT products and services.  The IT revolution has intensified the move towards knowledge codification, and increase the share of knowledge stock of advanced economies.  All knowledge that can be codified and reduced to information can now be transmitted around the world at relatively little cost.  Hence, knowledge is acquiring more of the properties of a commodity.  Market transactions are facilitated by codification, and the diffusion of knowledge is accelerated.  ICTs are creating bridges between fields and areas of competence and reducing the ‘dispersion’ of knowledge.  These developments promise an acceleration of the rate of growth of stocks of accessible knowledge, with positive implications for economic growth.

The New Economies of Information:  In the knowledge economy there are ground rules.  Knowledge has fundamentally different characteristics from ordinary commodities and these differences have crucial implications for the way a knowledge economy must be organized.  The whole nature of economic activity, and our understanding of it, is changing.  Unlike physical goods information is non-rival not destroyed in consumption.  Its value in consumption can be enjoyed again and again.  Hence, social return on investment in its generation can be multiplied through its diffusion.  The rate of technological change has greatly increased over the past thirty years.  Three laws have combined to explain the economics of information.  Moore’s Law holds that the maximum processing power of a microchip at a given price doubles roughly every 18 months.  In other words, computers become faster, but eh price of a given level of computing power halves.  Gilder’s law - the total bandwidth of communication systems will triple every 12 months - describes a similar decline in the unit cost of the net.   Metcalfes’ Law holds that the value of a network is proportional to the square of the number of nodes.  So, as a network grows, the value of being connected to it grows exponentially, while the cost per user remains the same or even reduces.  While Metcalfe’s Law has been applied to the Internet, it is also true of telephone systems.  Gordon Moore first formulated Moore’s Law in the early 1970s.  There can be no doubt that the cycle of technology development and implementation is accelerating and that we have effectively moved inexorably onward, out of the Industrial Age and into the Information and Knowledge Age.

Global Competition and Production:  With the advent of information and communication technologies, the vision of perfect competition is a reality.  Consumers can now find out the prices offered by all vendors for any product.  New markets have opened up, and prices have dropped.  When businesses can deliver their products down a phone line anywhere in the world, twenty-four hours a day, the advantage goes to the firm that has the greatest value addition, the best known brand, and the lowest ‘weight’.  Software provides the best example:  huge added value through computer code, light ‘weight’ so that it can be delivered anywhere at any time.  

Competition is fostered by the increasing size of the market opened up by these technologies.  Products with a high knowledge component generate higher returns and a greater growth potential.  Competition and innovation go hand in hand.  Products and processes can be swiftly imitated and competitive advantage can be swiftly eroded.  Knowledge spreads more quickly, but to compete, a firm must be able to innovate more quickly than its competitors.  In a global market place where consumers are overwhelmed by choice, brand recognition assures their trust in both the tangibles and intangibles that a product will deliver.  Like intellectual capital, brand equity can be hard to measure yet it may account for a significant proportion of a company’s value.  It is intangible in the sense that it often consists of customers’ perceptions of the value they gain from using a product or service rather than any measurable benefit.  A nation’s brand can be important (or more) as the firm’s, and provide extra leverage for whichever firm’s brand is attached to the actual product.

Innovation and Knowledge Networks:  The ability to use knowledge to innovate is emerging as a new source of competitive advantage, replacing the traditional importance of natural resource endowments as a source of competitiveness for developing countries.  The knowledge economy increasingly relies on the diffusion and use of knowledge and technology to do business. This now means that, economies as a whole are now more reliant upon their effectiveness in gathering, absorbing and utilizing knowledge, as well as in its creation.  A knowledge economy is, in effect, a hierarchy of networks, driven by the acceleration of the rate of change and the rate of learning, where the opportunity and capacity to get access to and join knowledge-intensive and learning-intensive relations determines the socio-economic position of individuals and firms.  Firms have become learning organizations, continuously adapting management, organization and skills to accommodate new technologies and grasp new opportunities.  They are increasingly joined in networks, where interactive learning involving creators, producers and users in experimentation and exchange of information drives innovation.  

Collective Intelligence: There is no longer a single source of information and technology and bringing about innovation and change requires a collective intelligence involving collaboration between different knowledge sources.  In a knowledge economy, firm search for linkages to promote inter-firm interactive learning and for outside partners and networks to provide complementary assets.  These relationship helps firms spread the costs and risks associated with innovation, gain access to new research results, acquire key technological components, and share assets in manufacturing, marketing and distribution.  As they develop new products and processes, firms determine which activities they will undertake individually, which in collaboration with other firms, universities or research institutions, and which with the support of government.  Innovation is thus the results of numerous interactions between actors and institutions, which together form an innovation system.

Interconnectedness of Scales:  In the knowledge economy, the effect of location is diminished.  Using appropriate technology and methods, virtual marketplaces and virtual organizations can be created that offer benefits of speed and agility, of round the clock operation and of global reach.  Local production and livelihoods are increasingly connected to global preferences and trade standards through international value chains and to global phenomena like climate and animal diseases outbreaks.  More recently, intra-industry trade has grown rapidly, as has trade between countries with similar factor endowments.  It has, in fact, become increasingly obvious that observable patterns of trade and specialization do not always fit with the law of comparative advantage.  Traditional explanations of international trade and the location of production no longer hold.

Multi-functionality: Demands on organizations have increased considerably in the knowledge economy with broad range of goals and interest groups the sector must serve:  livelihoods for poor people, environmental sustainability, agro-industrial development sector and technological convergence such as bio-fuels, food safety and eco-tourism.  Firms find it increasingly necessary to work with other firms and institutions in technology based alliances, because of the rising cost, increasing complexity and widening scope of technology.  Many firms are becoming multi-technology corporations locating around centres of excellence in different countries.  Despite improved capacity for global communication, firms increasingly co-locate because it is the only effective way to share understanding (tacit knowledge).  Consequently, skills and life-style are becoming increasingly important location factors.  As we enter the age of human capital, where firms merely lease knowledge-assets, firms’ location decisions will be increasingly based upon quality-of-life factors that are important to attracting and retaining this most vital economic asset.  In high-tech services, strict business-cost measures will be less important to growing and sustaining technology clusters.  Locations that are attractive to knowledge assets will play a vital role in determining the economic success of regions.

Flexible Organizations: The successful organization of economic activity is increasingly becoming flexible, network oriented and built through clustering.  Translating technological change into productivity gains is increasingly necessitating a range of firm-level organizational changes to increase flexibility particularly relating to work arrangements, networking, multi-skilling of the labour force and decentralization.  Governments can provide the conditions and enabling infrastructures for these changes through appropriate financial, competition, information and other policies.

Convergence or Divergence:  One disturbing feature of the knowledge economy is increasing evidence that the nations of the world are polarizing, rather than converging, in economic terms.  Standard neoclassical growth theories suggest that economies subject to market forces should converge in terms of per capita GDP levels, either absolutely or relatively.  But the reality is quite different.  Countries appear to be moving towards two peaks or nodes, one at high incomes and one at relatively low incomes.  This polarization of countries into different strata of economic activity and of living standards is becoming both pronounced and persistent.  What the future will show as the knowledge economy unfolds remains to be seen, but there is little in the recent historical record to assure policy makers that market forces will deliver a continuing process of convergence.  In such a world the consequences of policy failure or inaction can be dramatic.

Divergence and Concentration:  These same dynamics may cause changes in the industrial structure of knowledge economies.  Many contend that increasing inequality can be observed at the international, national, regional, household and personal levels that the rich are getting rich, while the poor are getting poorer.  Some economies suggest that increasing returns from network economics and learning economies characteristic of knowledge economies will lead to industrial concentration, a world of winner takes all.  Others content that the expansion of the knowledge driven economy will create a proliferation of material, firms and activities at all points and at all levels, suggesting that no one can expect to enjoy continued control of markets.

3.5 Agricultural Knowledge and Decision Making
The influence of the physical-material environment towards the decision management of an actor is primarily structured through a knowingly or subconscious perception, information processing, knowledge accumulation and individual experience. Efficient decision making processes are pivotally based on a high level of achieved experiences, acquired skills and the surrounding social system has to be considered. 

Knowledge implicates the capability for (social) actions in regard to operational behavior, whose effects could be reconstructed by means of attitude and decisions (action theoretical approach). The applied action based theoretical approach is dealing with the question in how far actors are influenced by knowledge, cognitive capabilities, information and perception. Knowledge, decision making and actions are both elements of a complex context. A broad potential knowledge base of an actor or social group is able to gain new alternatives to solve existing problems. It is therefore necessary to choose the best alternatives out of all possible actions. Within this context a rising accumulation of knowledge might also yield to a limitation of action settings. However, no actor acts deliberate against his own interest. In contrast, a lot of alternatives seem to be operable and promising through actors’ behavior, who disposes only about limited knowledge, concerning costs, energy, risks and negative consequences of actions as an result of the decision making process. The less able actors are to notice and interpret specific signs of upcoming challenges or natural occurrences, the less ability they have to use parts of gained information on the basis of former experiences. 
This is due to different knowledge levels of actors who possess various experiences, information processing capacities and personal potentials. Therefore the interpretation of signals caused by the physical-material environment is always depending on various personal backgrounds. This phenomenon highlights the incapability to be explained through a holistic approach. Environmental impacts on actors are not determined and verifiable in all-purpose. So far, most existing studies focus exclusively on an acting person as an adaptive individual, who has access to all actual existing knowledge assets and who is generally capable to understand, to use information and transfer this into action. Furthermore, the principally focus is still set on the model of a rational acting person, whereas the examination of concepts, which include social organizations, society and communities, would bare more awareness on certain questions. Next to a single focus on economic determined behavior a lot of other components play important roles, which were excluded for a long time and but have now come into awareness. Besides the negotiations of specific individual cognitive processes the disregard of institutional frameworks has to be addressed.
Summary
Capital, labor and land were the most critical resources during the agricultural and industrial ages. Knowledge has however become the one single critical resource in this knowledge age in which the pace of innovation is accelerating (not only in products and services, but also in processes, markets, sourcing, business models, etc. What is the implication of this observation to organizations?
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Figure 3: Knowledge and production
Learning Activities
1. Using a case study of your choice discuss how knowledge is the single critical resource in the business of the organization so named. You have 2 weeks to submit your written assignment from today.
2. Using your understanding of what a knowledge economy is, what demands does it place on the agricultural sector of developing countries? Share your views with the rest of the class,
Further Reading Material

Bouthillier, F. and K. Shearer (2002). “Understanding knowledge management and information management: the need for and empirical perspective” Information Research, 8(1), paper no. 141

Derek, H. C, Chen and Carl J. Dahlman (2005). “The Knowledge Economy, the KAM Methodology and World Bank Operations”. The World Bank, Washington DC 204433.
Useful links

http://www.brint.org/managementfirst.html.

http://InfromationR.net/ir/8-1/paper141.html
TOPIC 4: INTRODUCTION TO KNOWLEDGE MANAGEMENT
Introduction
Knowledge management (KM) is a hot agenda around the globe despite of the lack of a unified definition of KM and the differences in opinion on the distinction between KM and information management (IM). In the developed economies and industrializing developing countries, KM has been implemented in most corporate and public environments. However we still need to address the question: What is knowledge management? As an introductory step it is useful to distinguish between raw information and knowledge. Raw information may be widely available to a number of agencies, but only some organizations will be able to convert the information into relevant knowledge and to use this knowledge to achieve their aims. The processes by which they do this are known as KM strategies. In this topic we explore basic concepts in KM and underscore the importance of KM. 
Learning Outcomes
By the end of this topic, learners should be able to:

1. Explain the meaning of knowledge management.
2. Give a brief history of the evolution of knowledge management.
3. Distinguish between conventional assets and knowledge based assets.
4. Discuss the importance of knowledge management to agricultural organizations.
Key Terms

Knowledge management, Intangible assets, Knowledge based assets, Wealth creation
4.1 What is Knowledge Management?
Knowledge management, popularly known by its acronym KM, as is known today, is a distinct contribution of the private sector where the concepts of knowledge as a “competitive advantage of the firm” and “knowledge capital” hold the sway. It is a business philosophy. It can be viewed as set of principles, processes, organizational structures, and technology applications that help people share and leverage their knowledge to meet their business objectives. Knowledge management is the process by which an organization/industry/institution generates wealth form its intellectual or knowledge based assets. Wealth results when an organization uses knowledge to create more efficient and effective processes. By controlling/managing knowledge, firms/institutions/organizations can gain commercial advantage over their competitors. Application of relevant knowledge supports the production of better quality products at lower costs. What Examples can you give here?
It can also enhance the sophistication of products. For example potatoes into crisps; milk to yoghurt, tomatoes into paste; etc, fruits into juice. This would justify a higher selling price, thereby increasing profits. Managing knowledge-based assets can make a product more valuable to customers, thereby creating larger and more loyal markets. Or resource-based activities, knowledge-based assets are a major factor in determining which resources are economically and technically exploitable. When knowledge application leads to lowering of costs, and reduction of the cycle time whereby people get what they want faster, we talk of bottom-line impact: Examples? Top-line impact occurs when intellectual assets are used to boost innovation and promote the development of unique market offering which commend a premium price.  Examples?:  The evolution of the motor car.
Carburetor, injectionpump, VVTI -------------- improvement on fuel economy - rear wheel drive to 4-wheel, permanent, 4 wheel optimal gear box.

      But what is a knowledge-based asset/intellectual asset? An asset is a useful/valuable quality person, thing, an advantage or a resource. It is a valuable thing that is owned. 
      Intellectual/knowledge-based asset is anything valued without physical dimensions that is embedded in people and derived from processes.
One clear distinction between assets and knowledge-based assets is that the former is traditionally owned by organizations while the latter is not. This means that deriving economic benefit from the intellectual assets/knowledge based assets is not under the direct control of the organization.  So these assets cannot be relied on the same way as traditional assets to offset liabilities. Some intellectual assets are better thought of as rented, leased or borrowed or loaned. Intellectual assets are volunteered on a daily basis. They results on the discretionary acts of as part of individuals, and as such not under the organization’s direct control. Knowledge only become intellectual/knowledge based assets to an organization when it is used to bring benefit the organization in question. If people never use what they know on behalf of the organization, their knowledge is not an intellectual asset. Agricultural knowledge - management takes the position that processes of generating, building and extracting value from knowledge-based or intellectual asset do exist. Some of the elements of this process can be managed in the same way that most organizational processes are managed, while other elements can only be managed by creating hospitable/favourable environments in which the knowledge can be created and shared.

In agricultural knowledge management, we examine both the processes and the environmental conditions by which we can generate wealth from intellectual or knowledge-based assets in the agricultural sector. The idea is to move towards the use of ideas rather than physical abilities to generate wealth, and the application of technology rather than the transformation of raw materials or the exploitation of cheap labor.
4.2 A Brief History of Knowledge Management
Knowledge management efforts have a long history, to include on-the-job discussions, formal apprenticeship, discussion forums, corporate libraries, professional training and mentoring programs. Its pioneers include Peter Drucker, who coined the term knowledge worker in 1970s, Karl-Erik Syeiby, who came out with knowledge management activity planning (KMAP) in 1980s and Nonaka and Takeuchi who popularized the concept of tacit knowledge in 1990s. It is only recently that knowledge management (KM) has started making entry to public sector. In United Kingdom, for example, e-Envoy whose office was set up in 1999 and replaced by e-Government Unit in 2004, introduced the knowledge network in 2000 followed by knowledge enhanced government (KEG). A development agency like the World Bank also set up a knowledge management secretariat and has come out with a knowledge assessment methodology (KAM). One of the important reasons for this development has been the emergence of information and communication technologies (ICTs) in the last decade. The use of the term knowledge management, however, is far from happy. As noted by von Krogh, Ichijo and Nonaka (2000, p-2), ‘In fact, the term management implies control of processes that may be inherently uncontrollable or, at least, stifled by heavy-handed direction.’ They, therefore prefer the term knowledge enabling- the overall set of organizational activities that positively affect knowledge creation.
In 1999, the term personal knowledge management was introduced which refers to the management of knowledge at the individual level. In terms of the enterprise, early collections of case studies recognized the importance of knowledge management dimensions of strategy, process, and measurement. Key lessons learned included: people, and the cultures that influence their behaviors, are the single most critical resource for successful knowledge creation, dissemination, and application; cognitive, social, and organizational learning processes are essential to the success of a knowledge management strategy; and measurement, benchmarking, and incentives are essential to accelerate the learning process and to drive cultural change. In short, knowledge management programs can yield impressive benefits to individuals and organizations if they are purposeful, concrete, and action-oriented.

With increased use of computers in the second half of the 20th century, specific adaptations of technologies such as knowledge bases, expert systems, knowledge repositories, group decision support systems, intranets, and computer supported cooperative work have been introduced to further enhance such efforts. More recently with the advent of the Web 2.0, the concept of Knowledge Management has evolved towards a vision more based on people participation and emergence. This line of evolution is termed Enterprise 2.0. However, there is an ongoing debate and discussions as to whether Enterprise 2.0 is just a fad that does not bring anything new or useful or whether it is, indeed, the future of knowledge management.

As mentioned earlier, KM emerged as a scientific discipline in the earlier 1990s. It was initially supported solely by practitioners, when Scandia hired Leif Edvinsson of Sweden as the world’s first Chief Knowledge Officer (CKO). Hubert Saint-Onge (formerly of CIBC, Canada), started investigating various sides of KM long before that. The objective of CKOs was to manage and maximize the intangible assets of their organizations. Gradually, CKOs became interested in not only practical but also theoretical aspects of KM, and the new research field was formed. The KM ideas were taken up by academics, such as Ikujiro Nonaka (Hitotsubashi University), Hirotaka Takeuchi (Hitotsubashi University), Thomas H. Davenport (Babson College) and Baruch Lev (New York University). In 2001, Thomas A. Stewart, former editor at FORTUNE Magazine and subsequently the editor of Harvard Business Review, published a cover story highlighting the importance of intellectual capital of organizations. Since its establishment, the KM discipline has been gradually moving towards academic maturity. First, there is a trend towards higher cooperation among academics; particularly, there has been a drop in single-authored publications. Second, the role of practitioners has changed. Their contribution to academic research has been dramatically declining from 30% of overall contributions up to 2002, to only 10% by 2009 (Serenko et al. 2010).

A broad range of thoughts on the KM discipline exists with no unanimous agreement; approaches vary by author and school. As the discipline matures, academic debates have increased regarding both the theory and practice of KM, to include the following perspectives:

· Techno-centric with a focus on technology, ideally those that enhance knowledge sharing and creation.

· Organizational with a focus on how an organization can be designed to facilitate knowledge processes best.

· Ecological with a focus on the interaction of people, identity, knowledge, and environmental factors as a complex adaptive system akin to a natural ecosystem.

Regardless of the school of thought, core components of KM include People, Processes, Technology (or) Culture, Structure, Technology, depending on the specific perspective (Spender & Scherer 2007). Different KM schools of thought include various lenses through which KM can be viewed and explained, to include:

· community of practice  

· social network analysis
· intellectual capital  

· information theory
· complexity science 

· Constructivism
The practical relevance of academic research in KM has been questioned with action research suggested as having more relevance and the need to translate the findings presented in academic journals to a practice. Do you agree?
4.3 Importance of Knowledge Management to Organizations

The foundation of industrialized economy is shifting from the natural resources to intellectual (or intangible. With this shift, knowledge and other related intangible assets (e.g., innovation, brands, and speed to market) are viewed as factors of production that may be even more important than traditional resources of capital, labor, and land. Furthermore, at the dawn of the new millennium and beyond, several forces in the developed economies, singularly and in combination, are fueling the need for explicit and large-scale strategies and systems for managing organizational knowledge. These forces consist of: the volatility of business and competitive environment, globalization, and knowledge intensive products and services.
Changes in the business and competitive environment in and of itself are not new. After all, it has been said that change is the only constant. However, the rate of change in today's economy has greatly accelerated, making it a major force to contend with. The increased rate of change quickly erodes the competitive advantage of firms and market positions. Under these conditions, organizations' ability to learn and acquire knowledge quickly is believed to be the only source of sustainable competitive advantage defines a business firm that thrives in the current and future economic environment as one that "knows how to do new things well and quickly." Thus, a firm's ability to create, store, and apply knowledge in keeping up with rapid change is a critical success factor in its survival and growth.

Globalization of the economy and markets is another major force in the current business environment, with significant implications for organizational knowledge management. Globalization gives customers a wide choice of goods and a service, leading to pricing pressures the need for production efficiency, and product/service innovations. These conditions in turn increase knowledge management requirements of firms in global markets. Effective and efficient knowledge management is required in order to avoid reinventing the wheel, duplication of effort, and to enable firms to act with agility and speed in responding to global competitiveness. The trend toward knowledge-intensive products and services is another driver of the need for improved organizational knowledge management and KMS. Development and delivery of services, by definition, are based on intangibles and know-how. Increasingly, however, manufacturing firms are trying to differentiate their products by offering "smart" features. Examples include elevators that can automatically perform preventive maintenance, and automobiles that can sense, learn, and adjust the driving habits of their operators. 
Intangibles that add value to firms' products are all knowledge-based including: customization, innovative design, and superior technical know-how. Bundling knowledge in the composition, production, and delivery of goods and services requires effective knowledge management, similar to the way that tangible assets (e.g. capital and raw materials) are managed for production and delivery of goods and services. The dynamics of the new economic era characterized by rapid rate of change, globalization, and knowledge-intensive products and services, make knowledge management vital to organizations. Judging from the growing popularity of the topic in academic and professional press, and the level of intellectual and financial resources invested in it, knowledge management is viewed as a critical aspect of effective organizations and competitive strategy in the new millennium.
Consequently, an effective KM program should help an organization do one or more of the following:

· Foster innovation by encouraging the free flow of ideas;
· Improve customer service by streamlining response time;
· Boost revenues by getting products and services to market faster;
· Enhance employee retention rates by recognizing the value of employees' knowledge and rewarding them for it; and
· Streamline operations and reduce costs by eliminating redundant or unnecessary processes.
 A creative approach to KM can result in improved efficiency, higher productivity and increased revenues in practically any business function of any organization.
4.4 Prerequisites for Effective Knowledge Management

Knowledge management has a strong emphasis on the management of change, both technical and non-technical. A number of prerequisites support systematic change and encourages innovative development including:
· Sensitivity to trends in the total business environment;
· Long term orientation;
· Top management commitment to change; 

· Cross functional integration;
· A high-level of communications - both to-down, bottom-up and horizontal;
· Flexibility to enable rapid response; 
· An external orientation;
· Creativity and responsiveness to how ideas;  

· Identification, capture, and transfer of new knowledge;
· A focus of user needs and receptivity of user ideas; and
· Investment in education and training to support the change.

This essentially calls for creation of the right environment for the generation, strong, dissemination, and application of knowledge. Creation of this environment incorporates:

· Corporate culture;
· The processes of strategy formulation  and dissemination;
· The organizational structure;
· Managerial information and control systems; and
· Attitudes, motivations, and contributions of individuals.
Effective knowledge management comprise of a range of practices used in an organization to identify, create, represent, distribute/disseminate and enable adoption of insights and experiences.  Such insights and experiences comprise knowledge either embodied in individuals or embedded in organizational processes or practices. Four key processes are involved:

· Knowledge creation;
· Knowledge storage updating and retrieval; 

· Knowledge distribution; and 

· Knowledge application and feedback.
Summary
Although knowledge management is not a new organizational phenomenon, there has recently been a surge of interest in knowledge and its management among both researchers and practitioners. Several factors including the volatility of business and competition, globalization, knowledge-intensive products and services, and technology push (i.e., the availability of cost-effective and powerful computer and communication technology) seem to be fueling this interest. Knowledge management thus involves the planning, organizing, directing and controlling knowledge assets and includes processes of identifying, creating, capturing, conserving, organizing, transforming, transferring, and delivering the compiles “know-what” and know-how of the organization or system. This would include knowledge regarding markets, products, technologies, and processes. Organizations need to own such, so that its businesses generate profits, or add value to their activities. Knowledge management is not only about managing knowledge assets but managing the processes that act upon the assets. These processes include developing the knowledge, preserving it to prevent its loss, using knowledge, and sharing knowledge to further enrich it. Incorporating these processes into the structure and perhaps more importantly the culture of an organization or institution will enhance their learning abilities and performance. This topic first explained the meaning of KM and then presented its importance of knowledge and knowledge management in today's organizations. It sets the basis for the measurement of KMS benefits and introduces the myriad of cultural and behavioral issues that surround organizational deployment of KMS.
Learning Activities
Share your comments with relevant examples on why organizations should invest in KM. 
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Malhotra, Y. (January-March 2000). “Knowledge Management and New Organization forms: A Framework for Business Model Innovation”. Information Resources Management Journal, 13(1), 5-14. 

Marwick, A.D. (2001). “Knowledge Management Technology”. IBM Systems Journal, Vol. 40, No 4. 
McAdam, Rodney; McCreedy, Sandra (2000). "A Critique Of Knowledge Management: Using A Social Constructionist Model". New Technology, Work and Employment 15 (2). http://papers.ssrn.com/sol3/papers.cfm?abstract_id=239247
Nonaka, I and H.Takeuchi (1995). “The Knowledge Creation Company: How Japanese Companies Creatd the Dynamics of Innovation.” New York: Oxford University Press. 
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TOPIC5.  FRAMEWORKS FOR ACCESSING AND CATEGORIZING AGRICULTURAL KNOWLEDGE 
Introduction

In this topic, processes that are critical in accessing and categorizing agricultural knowledge are considered. These processes are critical in the creation, sourcing, storage, retrieval and sharing of agricultural. It is important for organization to continually update and refresh their pool of agricultural knowledge to keep a breast with the latest development in their lines of business. Equally it is critical for the organizations to embrace a culture of knowledge sharing as a strategy of guarding against agricultural knowledge loss.
Learning Outcomes
By the end of this topic, learners should be able to:

1. Design strategies and systems for agricultural knowledge creation and sourcing in their organizations.
2. Discuss the relationship between agricultural knowledge creation, sourcing, storage, retrieval and sharing.
3. Implement workable mechanisms for guarding against agricultural knowledge loss in their organizations.
4. Critique the common methods of agricultural knowledge distribution.
5. Suggest mechanisms that would be deployed to ensure rapid uptake and application of agricultural knowledge by stakeholders.

6. Discuss the most common constraints to agricultural knowledge sharing.

Key Terms
Knowledge brokering, ICT, Codification of knowledge, Knowledge creation, Knowledge sourcing, Knowledge loss, Knowledge sharing
5.1 Frameworks for Categorizing Agricultural Knowledge

Different frameworks for distinguishing between knowledge exist. One proposed framework for categorizing the dimensions of knowledge distinguishes between tacit knowledge and explicit knowledge. Tacit knowledge represents internalized knowledge that an individual may not be consciously aware of, such as how he or she accomplishes particular tasks. At the opposite end of the spectrum, explicit knowledge represents knowledge that the individual holds consciously in mental focus, in a form that can easily be communicated to others. Early research suggested that a successful KM effort needs to convert internalized tacit knowledge into explicit knowledge in order to share it, but the same effort must also permit individuals to internalize and make personally meaningful any codified knowledge retrieved from the KM effort. Subsequent research into KM suggested that a distinction between tacit knowledge and explicit knowledge represented an oversimplification and that the notion of explicit knowledge is self-contradictory. Specifically, for knowledge to be made explicit, it must be translated into information (i.e., symbols. Later on, Ikujiro Nonaka proposed a model for Socialization, Externalization, Combination, Internalization (SECI) which considers a spiraling knowledge process interaction between explicit knowledge and tacit knowledge. In this model, knowledge follows a cycle in which implicit knowledge is 'extracted' to become explicit knowledge, and explicit knowledge is 're-internalized' into implicit knowledge. More recently, together with Georg von Krogh, Nonaka returned to his earlier work in an attempt to move the debate about knowledge conversion forwards (Nonaka & von Krogh 2009).
A second proposed framework for categorizing the dimensions of knowledge distinguishes between embedded knowledge of a system outside of a human individual (e.g., an information system may have knowledge embedded into its design) and embodied knowledge representing a learned capability of a human body’s nervous and endocrine systems.

A third proposed framework for categorizing the dimensions of knowledge distinguishes between the exploratory creation of "new knowledge" (i.e., innovation) vs. the transfer or exploitation of "established knowledge" within a group, organization, or community. Collaborative environments such as communities of practice or the use of social computing tools can be used for both knowledge creation and transfer. 
5.2 Strategies for Accessing Agricultural Knowledge
Agricultural knowledge may be accessed at three stages: before, during, or after KM-related activities. Different organizations have tried various knowledge capture incentives, including making content submission mandatory and incorporating rewards into performance measurement plans. Considerable controversy exists over whether incentives work or not in this field and no consensus has emerged.

One strategy to KM involves actively managing knowledge (push strategy). In such an instance, individuals strive to explicitly encode their knowledge into a shared knowledge repository, such as a database, as well as retrieving knowledge they need that other individuals have provided to the repository.  This is also commonly known as the codification approach to KM.
Another strategy to KM involves individuals making knowledge requests of experts associated with a particular subject on an ad hoc basis (pull strategy). In such an instance, expert individual(s) can provide their insights to the particular person or people needing this (Snowden 2002). This is also commonly known as the Personalization approach to KM.

Other agricultural knowledge management strategies for organizations include:

· rewards (as a means of motivating for knowledge sharing);
· storytelling (as a means of transferring tacit knowledge);
· cross-project learning;
· after action reviews;
· knowledge mapping (a map of knowledge repositories within an organization accessible by all); 
· communities of practice;
· expert directories (to enable knowledge seeker to reach to the experts);
· best practice transfer;
· competence management (systematic evaluation and planning of competences of individual organization members);
· proximity & architecture (the physical situation of employees can be either conducive or obstructive to knowledge sharing);
· master-apprentice relationship;
· collaborative technologies (groupware, etc.); 
· knowledge repositories (databases, bookmarking engines, etc.);
· measuring and reporting intellectual capital (a way of making explicit knowledge for companies);
· knowledge brokers (some organizational members take on responsibility for a specific "field" and act as first reference on whom to talk about a specific subject); and
· social software (wikis, social bookmarking, blogs, etc.).
5.3 Agricultural Knowledge Distribution and Application

Agricultural experts acquire knowledge which is generated in formal educational settings (schools, universities, research institutes) and circulated through the global network of professionals, institutions and publications. We call it therefore global, formal knowledge system. Farmers have usually received little formal education. They acquire knowledge by customary practice, trial-and-error and experience. They learn what they know from the social and cultural group they live with. Farmer knowledge constitutes a local, traditional knowledge system. If farmers belong to an indigenous group, their knowledge belongs to an indigenous knowledge system. Local or indigenous knowledge systems are complex and embedded in traditional and customary (e.g. agricultural, curative) practices. This section explores the frameworks available to ensure robust agricultural knowledge distribution and application with the resultant benefits.

5.4 Agricultural Knowledge Distribution and Application
Knowledge transfers within one knowledge system, either formal or local, are relatively easy. However, transfers from a formal knowledge system to a local one – or vice versa -- are very difficult, because the transferred messages do not make much sense within the other knowledge system. Consequently, farmers may listen politely to agricultural advisors but still do not change their practices. The challenge to agricultural knowledge managers is in facilitating and improving the communication between agricultural professionals and farmers who have not been educated in distinct knowledge systems. The problem is fundamentally one of a real lack of coordination between researcher and local farmer. Adopting modern agricultural tools is not possible for local farmers mainly because of illiteracy. Farmers need less academic feedback than what they are currently receiving from agricultural research institutes. Consequently a demand and supply chain management system is to be developed for effective market promotion of agri-entrepreneur products with the participation of the farmers' association, trade union, agriculture dealers, credit providing institutes/organizations, and the market committee. This is a model for institutionalization of agriculture knowledge management system within the sphere of social entrepreneurship with a multidimensional impact on society.
It is important to recognize that farmers often do not know how to solve a specific production problem but they still have complex, systematic knowledge in their heads. Unfortunately, it is of limited avail to ask a farmer, “how his knowledge system looks like”. It is good guessing that a German farmer with a university degree would not be able to answer the question either. Nevertheless, we all know that traditional, indigenous farmers learn new things and adopt new technology. This process can be spurred, by bringing formally educated experts and researchers and traditional farmers holding little formal education closer together. The chances for knowledge growth in the agricultural sector that benefits all the key players can be greatly enhanced if experts, researchers and farmers together:
· build up mutual trust and respect;
· develop a common language;
· create a shared knowledge basis;
· welcome and appreciate the other’s knowledge (system); 
· show a learning attitude;
· spend time together for exchanging ideas; and
· spend time together working and investigating.
Since many years, research and extension organizations are asked to become culturally more sensitive. The appeal is laudable but does not help practically to improve communication between farmers and experts, if experts have no clue as to the contents of a local knowledge system. To gain a systematic understanding of local knowledge usually requires years of anthropological-technical research. 

By applying a participatory approach called Knowledge Brokering (linking rural farmers with the national and international researchers) the farmers' community could develop a self driven system to manage issues related to agricultural knowledge. Designing ICT-enabled knowledge flows between these actors in any specific case requires careful consideration of the types of ICTs that are accessible by each group and the technological and conceptual packaging of information so that it can flow effectively from one user to the other. Effective ICT deployment explicitly considers the appropriate interfaces between the digital and non-digital worlds, so that those without access to digital ICTs can still benefit from an improved local agricultural information and knowledge environment. From the perspective of the smallholder farmer, the key question is how to gain access to information and resources. These farmers need local support groups that will act as brokers between the available knowledge system and the individual needs of farming households. Developing economical local ICT access for the rural poor and ensuring appropriate content is the essence of bridging the digital divide. Agricultural knowledge and information needs to be managed like any other key business input.
Groups of educated youth from the particular farming community who are deeply rooted in the community and highly accepted within their society as knowledge brokers could be involved. They will be following a useful approach; mapping out the information and communication needs of clients within their agricultural economic/social system and assisting the key elements in that system to find information they need, when they need it, in accessible terms and language, and at prices that are realistic given available resources and sustainable development needs, to incorporate growth, equity, and environmental dimensions. From this starting point, an effective ICT strategy can take a knowledge brokering approach: identifying who needs information, who can supply the information, what formatting and delivery mechanism will allow the knowledge provider and consumer to communicate and share information, and what institutional/market structure will provide the appropriate incentives for such sharing to take place.
Summary
Knowledge is being acknowledged as a strategic asset and a source of competitive advantage. As goods and services become more sophisticated in content and production, the foundation of competition becomes intensively knowledge based, with the focus on developing valuable and hard-to-imitate knowledge that yields sustainable competitive advantage. With the development of information technologies, the networked form of organization and the need for innovation, the main concern is on the generation, management and utilization of knowledge in such a way that produces long-term advantages. It is therefore important to appreciate that the, capacity to manage human intellect—and to transform intellectual output into a service or a group of services embodied in a product—is fast becoming the critical executive skill of this era.  How organization plan and actually deploy their resources in the generation and retention and upgrading their knowledge will thus remain a critical factor in ensuring their relevance.
The presence of ICTs that facilitate choice and feedback has changed the role of local intermediate organizations such as clubs & CBOs, extension workers, producers’ associations, and input providers that work closely with farming families. For many regions, particularly in rural areas, direct use of ICTs by farmers – with the exception of digital telecommunication – may take decades. On the other hand, local intermediary organizations are significantly more likely to have the organizational capacity, human capacity, and access to the necessary infrastructure to take advantage of ICTs to deliver needed services to the rural poor. Their role will increasingly change from disseminating information sent to them by official knowledge sources to acting as knowledge brokers that comb various sources to help clients find the information and resources they need and place that information in a local context.

Learning Activities
1. Give your views on how agricultural organizations can guard against knowledge loss through effective strategies of knowledge access and creation. Share your views with the rest of the class by posting your thoughts to (to give a blog)
2. Attempt to answer the following questions within 2 weeks. 

-Point out the most common weaknesses inherent in the methods used in agricultural knowledge distribution.

-What strategies would be deployed to ensure rapid uptake and application of agricultural knowledge by stakeholders?

-Discuss the most common constraints to agricultural knowledge sharing and suggest how a culture of knowledge sharing can be entrenched in agricultural organizations.

Further Reading Materials
Ferguson, J (2005). "Bridging the gap between research and practice". Knowledge Management for Development Journal 1 (3): 46–54. 
Lakhani, Karim R.; McAfee (2007). "Case study on deleting "Enterprise 2.0" article". Courseware #9-607-712, Harvard Business School. 
Liebowitz, Jay (2006). What they didn't tell you about knowledge management. pp. 2–3.

McAdam, Rodney; McCreedy, Sandra (2000). "A Critique Of Knowledge Management: Using A Social Constructionist Model". New Technology, Work and Employment 15 (2). 

 Nonaka, Ikujiro; von Krogh, Georg (2009). "Tacit Knowledge and Knowledge Conversion: Controversy and Advancement in Organizational Knowledge Creation Theory". Organization Science 20 (3): 635–652.
Sensky, Tom (2002). "Knowledge Management". Advances in Psychiatric Treatment 8 (5): 387–395.
Snowden, Dave (2002). "Complex Acts of Knowing - Paradox and Descriptive Self Awareness". Journal of Knowledge Management, Special Issue 6 (2): 100–111.
Spender, J.-C.; Scherer, Andreas Georg (2007). "The Philosophical Foundations of Knowledge Management: Editors' Introduction". Organization 14 (1): 5–28.
Useful Links 
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TOPIC 6: AGRICULTURAL KNOWLEDGE MANAGEMENT MODELS
Introduction

In this section, we survey various agricultural knowledge management models that have been proposed. The major difference between the various approaches is that they emphasize different aspects of knowledge management; some strategies focus on the knowledge, others on the business processes/areas, and others on the end results.
Learning Outcomes
By the end of this topic, the learners should be able to:

1. Critique the various models that have been proposed for agricultural knowledge management in their organizations

2. Recommend workable strategies for knowledge management in their organizations
Key Terms
Combination, Externalization, Internalization, Knowledge accessibility, Knowledge transformation, Socilalization
6.1 Nonaka & Takeuchi's Matrix of Knowledge Types
For KM practitioners, some of the most influential and helpful classifications are based on a

combination of knowledge accessibility (i.e. where is the knowledge stored or located and in what form?) and knowledge transformation (i.e. the flow of knowledge from one place to another and from one form to another). This perspective underlies the analysis of Nonaka & Takeuchi in their "Knowledge spiral", as well as the "Information Space" ("I-Space") model developed by Boisot. Innovation or learning occurs as a result of the flow and transformation of knowledge. One of the most widely quoted approaches to classifying knowledge from a KM perspective is that Nonaka & Takeuchi [Nonaka & Takeuchi, 1995]. While the best way to classify knowledge is a matter of some debate (see [Beckman, 1999]), the "knowledge matrix" proposed by Nonaka & Takeuchi has been widely accepted and widely quoted. This matrix classifies knowledge as either:

· Explicit or tacit
· Individual or collective
Nonaka & Takeuchi also propose corresponding knowledge processes that transform knowledge from one form to another through: 
Socialization - from tacit to tacit, whereby an individual acquires tacit knowledge directly from others through shared experience, observation, imitation 
Externalization - from tacit to explicit, through articulation of tacit knowledge into explicit concepts

Combination - from explicit to explicit, through a systematization of concepts drawing on different bodies of explicit knowledge
Internalization - from explicit to tacit, through a process of "learning by doing" and through a

verbalisation and documentation of experiences Nonaka & Takeuchi model the process of organizational knowledge creation" as a spiral in which knowledge is "amplified" through these four modes of knowledge conversion. It is also considered that the knowledge becomes "crystallized" within the organization at higher levels moving from the individual through the group to organizational and even inter-organizational levels.

6.2 Boisot's I-Space Model

Boisot (Boisot, 1998) proposes a model of knowledge asset development along similar lines to that of Nonaka and Takeuchi. However, Boisot's model introduces an extra dimension called – abstraction.  According to abstraction knowledge can become generalised to different situations). This produces a richer scheme allowing the flow and transformation of knowledge to be analysed in greater detail. In Boisot's scheme, knowledge assets can be located within a three dimensional space defined by axes from "uncodified" to "codified", from "concrete" to "abstract" and from "undiffused" to "diffused". He then proposes a "Social Learning Cycle" (SLC) which uses the I-Space to model the dynamic flow of knowledge through a series of six phases:

· Scanning: insights are gained from generally available (diffused) data;
· Problem-Solving: problems are solved giving structure and coherence to these insights

            (knowledge becomes 'codified');
· Abstraction: the newly codified insights are generalised to a wide range of situations

            (knowledge becomes more 'abstract');
· Diffusion: the new insights are shared with a target population in a codified and abstract form (knowledge becomes 'diffused');
· Absorption: the newly codified insights are applied to a variety of situations producing new learning experiences (knowledge is absorbed and produces learnt behaviour and so becomes 'uncodified', or 'tacit'); and
· Impacting: abstract knowledge becomes embedded in concrete practices, for example in artefacts, rules or behaviour patterns (knowledge becomes 'concrete').
In his model, Boisot develops an interesting application of the laws of thermodynamics in which knowledge assets that are highly abstract, highly codified and undiffused, are seen to be the most ordered and so have the lowest rate of entropy production and therefore the maximum potential for performing value-adding work.  Knowledge assets at the opposite extreme of the I-Space (least abstract, least codified and most diffused) have the highest level of entropy production and, therefore, have the least potential for performing useful value-adding work. An organization pursuing competitive advantage is constantly seeking to move their knowledge assets into the region of minimum entropy production and hence maximum value. However, the dynamics of the SLC mean that they can never stay in this region, but are constantly pulled away in a continual cycle of and application; trying to stem the lifecycle is fruitless, since knowledge must be diffused to those who do not possess it in order to have any practical value.

This thermodynamic analogy points to the elusive and dynamic nature of knowledge. It seems that what is happening is a cycle in which data is filtered to produce meaningful information and this information is then abstracted and codified to produce useful knowledge. As the knowledge is applied in diverse situations it produces new experiences in an uncodified form which produces the data for a new cycle of knowledge creation.
6.3 Comparison of Both Models
What seems clear from both Boisot's model and that of Nonaka & Takeuchi is that the process of growing and developing knowledge assets within organizations is always changing. Organizations are living organisms that must constantly adapt to their environments. This means that the KM strategy identified as appropriate at one moment in time will need to change as knowledge moves through the organizational learning cycle to a new phase. The rate at which this cycle operates will vary from one sector to another, so that in some rapidly evolving sectors new knowledge is being created and applied in rapid succession, while in some more established sectors, the cycle time of innovation is much slower.
6.4 Common Knowledge Management Strategies

· Knowledge Strategy as Business Strategy

A comprehensive, enterprise-wide approach to KM, where frequently knowledge is seen as the

product.
· Intellectual Asset Management Strategy

Focuses on assets already within the company that can be exploited more fully or enhanced
· Personal Knowledge Asset Responsibility Strategy

Encourage and support individual employees to develop their skills and knowledge as well as to share their knowledge with each other.
· Knowledge Creation Strategy

Emphasizes the innovation and creation of new knowledge through R&D. Adopted by market

leaders who shape the future direction of their sector.
· Knowledge Transfer Strategy

Transfer of knowledge and best practices in order to improve operational quality and efficiency.

· Customer-Focused Knowledge Strategy

Aims to understand customers and their needs and so provide them with exactly what they want.
Read more on these strategies.
6.5 Linking Knowledge and End Results: Zack's Knowledge Strategy

Another approach to identifying what KM strategy to take is proposed by Michael Zack (Zack,

1999)  [to insert reference]. He proposes a framework which helps an organization makes an explicit connection between its competitive situation and a knowledge management strategy to help it organization maintain or (re-)establish its competitive advantage. He makes it clear that while each organization will find its own unique link between knowledge and strategy, any such competitive knowledge can be classified on a scale of innovation relative to the rest of the particular industry as: core, advanced or innovative. Core knowledge is a basic level of knowledge required by all members of a particular industry. It does not represent a competitive advantage, but is simply the knowledge needed to be able to function in that sector at all.

Zack's approach is to use a SWOT analysis (Strengths, Weaknesses, Opportunities and Threats) to identify the strategic gaps in an organization’s knowledge. This allows the organization to identify where it has knowledge which it can exploit.  This is achieved by analyzing the organization’s knowledge position along two dimensions:
• Exploration vs. Exploitation
This is "the degree to which the organization needs to increase its knowledge in a particular area vs. the opportunity it may have to leverage existing but underexploited knowledge resources."
• Internal vs. External Knowledge
This refers to whether the knowledge is primarily within the organization or outside. Some organizations are more externally-oriented, drawing on publications, universities, consultants, customers, etc. Others are more internally-oriented, building up unique knowledge and experience which is difficult for competitors to imitate.
6.6 A Synthesized Approach: Binney's KM Spectrum

Given that the classifications by knowledge listed above (Nonaka & Takeuchi's and Boisot’s) focus on the process of knowledge transformation, and that most real world processes operate on a continuum rather than a step transformation, it is perhaps not surprising to find that some researchers have suggested that "explicit" and "tacit" knowledge should be considered to be at the ends of a spectrum of knowledge types rather than being the only two categories on that spectrum. Beckman [Beckman, 1999] has suggested that "implicit" knowledge is an intermediate category of knowledge that is tacit in form, but is accessible through querying and discussion. Derek Binney (2001) (to insert reference) focus is on the KM activities that are being carried out, grouped into six categories:
· Transactional KM : Knowledge is embedded in technology.
· Analytical KM : Knowledge is derived from external data sources, typically focusing on customer-related information. Data collection, management information systems, customer relations management. 
· Asset Management KM: Explicit management of knowledge assets (often created as a byproduct of the business) which can be reused in different ways.- Intellectual property, knowledge audit
· Process-based KM: The codification and improvement of business practice and the sharing of these improved processes within the organization. Best practices, lessons learnt.
· Developmental KM: Building up the capabilities of the organization’s knowledge workers through training and staff development – learning and training
· Innovation/creation KM: Fostering an environment which promotes the creation of new knowledge, for example through R & D and through forming teams of people from different disciplines – community of practices, discussion forums, networking.
Summary

In this topic, we have surveyed a number of approaches to knowledge management and have shown how they can be brought together in the six categories of Binney's KM spectrum.  One issue that has not been discussed is whether some KM strategies are more favoured by users than others. Binney has argued that "there is little evidence that mandating participation is a sustainable intervention or adoption model", and therefore approaches from the right of the KM spectrum should be more favored than those from the left. However, Binney's argument is not necessarily correct; mandated participation is frequently accepted by the users when the need for it is clear (as in safety critical systems), when it is clearly the best approach or when the users can simply be forced to use it (military personnel, undergraduate students and people relying on state benefits are examples of these). This issue should probably be added to the list of factors that are used in selecting a KM approach, however. Further work in this area might include:

· Seeing if there is an association between the KM spectrum and the value of knowledge assets, both before and after they have been "managed";

· Surveying users' attitudes to knowledge assets generated by different KM approaches;

· Considering potential negative factors that might contribute to selecting a KM approach; in the Bethany case study, the lack of computer availability was a significant factor against transactional or analytical KM;
Learning Activity

Analyze past case studies of KM successes and failures to determine if selecting the "right" KM approach was a significant factor. 
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TOPIC 7: AGRICULTURAL KNOWLEDGE ASSETS
Introduction
Emergence of the service society after the last world war brought increased realization of role of employees’ knowledge and creativity in adding value to businesses and organizations. Attempts to capitalize organization investments in people on the balance sheet in the 1970s failed because of measurement problems. The subject gathered increased interest  in the 1990s, with the rapid emergence of information and communication technologies (ICTs).As business processes became increasingly ‘enabled’ by large-scale information systems, information systems designers attempted to capture employees’ implicit and explicit knowledge in “corporate memory” by means of intranets and other similar applications.  This topic covers the need for assessing agricultural knowledge capital at the regional, national and local levels; review of a national case study of how intellectual capital assessment was done in case of one nation state; suggests implications of use of such assessment methods and needed areas of advancement; and highlighting caveats in existing assessment methods that underscore the directions for future applications. The topic is not only pertinent to individual enterprises, but also to national economies that are making a rapid transition to a society based on knowledge work. 
Learning Outcomes
By the end of this topic you should be able to:
1. Discuss the importance of identifying of agricultural knowledge assets in organizations
2. Appreciate the challenges measurement of agricultural knowledge assets
3. Deploy effective management systems  for agricultural knowledge assets
Key Words
Information Resource Management, Intangible Assets, Indigenous Technical, Human Capital Knowledge, Knowledge Capital, Structural Capital, National Intellectual Capital.
7.1 Knowledge Assets and Intellectual Capital 
Traditional assessment of national economic performance has relied upon understanding the GDP in terms of traditional factors of production – land, labor and capital.  Knowledge assets may be distinguished from the traditional factors of production – in that they are governed by what has been described as the ‘law of increasing returns’.  In contrast to the traditional factors of production that were governed by diminishing returns, every additional unit of knowledge used effectively results in a marginal increase in performance.  Success of companies such as Microsoft is often attributed to the fact that every additional unit of information-based product or service would result in an increase in the marginal returns.  Given the changing dynamics underlying national performance, it is not surprising that some less developed economies with significant assets in ICT knowledge and Internet-related expertise are hoping to leapfrog more developed economies.  
Despite increasingly important role of knowledge-based assets in national performance, most countries still assess their performance based on traditional factors of production. Today’s measurement systems are limited in their capability to account for tacit knowledge embedded in the human resources, although there is some agreement on measuring other categories of knowledge, including patents and trademarks.  However, the emerging knowledge economy is characterized by industries that are more knowledge intensive and by goods and products that are more intangible than they were in the post-industrial economy.  Knowledge assets or intellectual capital may be described as the “hidden” assets of a country that underpin its growth, fuel its growth and drive stakeholder value.  There is increasing realization about knowledge management as the key driver of national wealth, the driver of innovation and learning, as well as that of the country’s gross domestic product (GDP).  Increasing importance of knowledge assets and intellectual capital has been drawing greater attention of not only company CEOs, but also national policymakers, to non-financial indicators of future growth and performance.  
Knowledge asset measurement relates to the valuation, growth, monitoring and managing from a number of intangible but increasingly important factors of business success.  In the context of knowledge assets, knowledge represents the collective body of intangible assets that can be identified and is measurable.  This interpretation of knowledge differs from the notion of knowledge as knowing and learning, which concerns how organizations acquire, share and use knowledge – either helped or hindered by technology and organizational processes.  In contrast, the notion of knowledge assets is about the identifiable aspects of the organization that although “intangible” can be considered as adding some kind of value to it.  Knowledge capital is the term given to the combined intangible assets that enable the company to function. Examples of such knowledge assets could include shared knowledge patterns and service capability and customer capability.  
 

7.2 Assessment of Knowledge Capital and Intellectual Assets
The worth of knowledge assets, taking the difference between market and book values as a proxy, is hidden by current accounting and reporting practices.  However, as evident from current valuations of many Net-based enterprises, one observes a significant widening gap between the values of enterprises stated in corporate balance sheets and investors’ assessment of those values.  The increasing proportion of intangible vis-à-vis tangible assets for most industrial sectors has been affirmed by various other observations.  In case of major corporations, often such high market valuations are attributed to brands.  Recent business history has shown that huge investments in human capital and information technology are the key tools of value creation that often do not show up on company balance sheets as positive values themselves.  
Measurement of institutional or organizational value in the current business environment using traditional accounting methods is increasingly inadequate and often irrelevant to real value in today’s economy.  For instance, while traditional accounting practices often treat brand as depreciable entity over time, in today’s economy, intangible assets like brands and trademarks often increase in value over time, often longer than the time periods accounted for their depreciation.  Even, specific kinds of valuations of intellectual capital, such as patents, copyrights and trademarks are not valued according to their potential value in use, but recorded at registration cost.  Similarly, the distinction between assets and expenses is made arbitrarily on many balance sheets: an advertising campaign could be recorded in either column as evident from a case such as that of AOL.  The traditional balance sheet, a legacy of last five centuries of accounting practices, provides a picture of historic costs, assuming that the cost of purchase reflects the actual value of the asset.  However, it does not account for the hidden value inherent in people’s skill, expertise and learning capabilities, the value in the network of relationships among individuals and organizations or the structural aspects relevant to servicing the customers.  These hidden values or intangible assets assume increasingly important role in an economy that is characterized by a transition from ‘programmed’ best practices to ‘paradigm shifts’ that characterize the new business world of‘re-everything’.  Such factors are assuming greater importance in assessment of the potential for future growth of an enterprise or a national economy.  
This issue is compounded by an apparent paradox: the more an organization invests in its future, the lesser is its book value [although the recent astronomical caps for various Net-related stocks suggest increasing realization about intangible assets].  Extrapolating the case of such companies to the organizations within a national economy, one may understand the implications for accounting for intangible assets that do not show up in accounting reports, but may underpin their future success or failure.  
Valuation from the perspective of intellectual capital and knowledge assets takes into consideration not only financial factors, but also human and structural factors (Stewart, 1997).  Stewart defines intellectual capital as the intellectual material that has been formalized, captured, and leveraged to create wealth by producing a higher-valued asset. Intellectual capital is defined as encompassing:
     -human capital; 
     -structural capital; and 
     -relational capital.  
These aspects of intellectual capital include such factors as strong business relationships within networked partnerships, enduring customer loyalty, and employee knowledge and competencies.  The compelling reasons for valuation and measurement of intellectual capital and knowledge assets include understanding where value lies in the organizations and the sectors of the national economy and for developing metrics for assessing success and growth of organizations and economies.  
7.3 Measuring Knowledge Assets and Intellectual Capital 
Managers of organizations and national economies are trying to find reliable ways for measuring knowledge assets to understand how they relate to future performance.  The expectation from finding reliable measures of knowledge assets is that such measures can help managers to better manage the intangible resources that increasingly determine the success of the enterprises and economies. 
The terms knowledge capital and intellectual capital are used synonymously in this discussion.  Within the scope of subsequent discussion, such terms refer to “the potentiality of value as it exists in various components or flows of overall “capital” in an organization; the relationships and synergistic modulations that can augment the value of that capital; and the application of its potential to real business tasks… [it] includes an organization’s unrefined knowledge assets as well as wealth generating assets whose main component is knowledge. 
One may observe that it is the application of intellectual capital to practical situations that contributes, primarily, to the translation of its potential value to financial assets. Or as observed by Stewart (1997, p. 67): “Intelligence becomes an asset when some useful order is created out of free-floating brainpower – that is, when it is given coherent form (a mailing list, a database, an agenda for a meeting, a description of a process); when it is captured in a way that allows it to be described, shared, and exploited; and when it can be deployed to do something that could not be done if it remained scattered around like so many coins in a gutter.”  Unless effectively utilized and applied, knowledge assets may not necessarily yield any returns in terms of meeting organizational organization goals.  In other words, “knowledge assets, like money or equipment, exist and are worth cultivating only in the context of strategy.  One cannot define and manage intellectual assets unless you know what you are trying to do with them.   
The subsequent section presents the case of Israel that utilized one of the more popular methods for assessment of its national intellectual and finally underscore the important issues that need to be addressed in future works.  
7.4 Knowledge Capital of a Nation State: The Case of Israel 
Israel, having been classified as an industrialized nation in April 1997, represents an interesting case study for both less developed countries as well as industrialized nations.  Having bridged this gap over its recent past, it provides a vantage point for understanding the transition from both sides of the industrial divide. Since 1950, Israel’s economy has grown 21-fold resulting in overall rapid development resulting in significant growth in per capita income and an exponential increase in the number of hi-tech start-up companies a.  These developments occurred despite a population growth of 330% and periodic wars that have impacted the region’s economies. 
A popular method of assessment of intellectual capital originally proposed by the Swedish company Skandia was applied to a joint Swedish-Israeli study that examined how to assess Israel’s intellectual capital.  The study represented the first attempt to document Israel’s core competencies, key success factors and hidden assets that provide comparative advantage and high potential for growth.  The study compared Israel with other developed countries, [not developing countries] since the objective was to assess the country’s ability to compete with other industrialized nations in the global economy.  
Skandia Model for Measuring Intellectual Capital 
In Skandia’s view, intellectual capital denotes intangible assets including customer/market capital; process capital; human capital; and renewal and development capital.  The value of intellectual capital is represented by the potential financial returns that are attributable to these intangible or non-financial assets.   The Skandia model attempts to provide an integrated and comprehensive picture of both financial capital and intellectual capital.  Generally, the national economic indicators supported by hard quantitative data are used for examining the internal and external processes occurring in a country.  However, the model questioned if such indicators provided a full and accurate assessment of the country’s assets and if they provide an indication of its potential for future growth.  In doing so, it developed the framework of intellectual capital as a complement of financial capital.  
In this model, there are four components of intellectual capital: market capital (also denoted as customer capital); process capital; human capital; and renewal and development capital.  While financial capital reflects the nation’s history and achievements of the past; intellectual capital represents the hidden national potential for future growth.  The value chain according to Edvinsson and Malone (1997, p. 11) expresses the various components of market value on the basis of the following model: 
Market Value = Financial Capital + Intellectual Capital 
The key determinants of hidden national value, or national intellectual capital, are human and structural capital, defined thus: 
Intellectual Capital = Human Capital + Structural Capital 
Human Capital: The combined knowledge, skill, innovativeness, and ability of the nation’s individuals to meet the tasks at hand, including values, culture and philosophy. This includes knowledge, wisdom, expertise, intuition, and the ability of individuals to realize national tasks and goals.  Human capital is the property of individuals, it cannot be owned by the [organization or] nation.  
Structural Capital: Structural capital signifies the knowledge assets that remain in the company when it doesn’t take into consideration human capital that is the property of individual members.  It includes organizational capital and customer capital [also known as market capital].  Unlike human capital, structural capital can be owned by the nation and can be traded.  
Structural Capital = Market Capital + Organizational Capital 
Market Capital: In the context of the original model applied to market enterprises, this component of intellectual capital was referred to as customer capital to represent the value embedded in the relationship of the firm with its customers.  In the context of national intellectual assets, it is referred to as market capital to signify the market and trade relationships the nation holds within the global markets with its customers and its suppliers. 
Organizational Capital: National capabilities in the form of hardware, software, databases, organizational structures, patents, trademarks, and everything else of nation’s capabilities that support those individuals’ productivity through sharing and transmission of knowledge.  Organizational capital consists of two components: process capital and, renewal and development capital.  
Organizational Capital = Process Capital + Renewal & Development Capital 
Process Capital: National processes, activities, and related infrastructure for creation, sharing, transmission and dissemination of knowledge for contributing to individual knowledge workers productivity.  
Renewal and Development Capital: This component of intellectual capital reflects the nation’s capabilities and actual investments for future growth such as research and development, patents, trademarks, and start-up companies that may be considered as determinants of national competence in future markets. 
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Figure 5: Components of Intellectual Capital
(Based upon Edvinsson & Malone, 1997)

In the context of the national intellectual capital assessment, while financial capital reflects the nation’s history and achievements of the past,  
1.       Process capital and market capital are components upon which nation’s present operations are based;  
2.       Renewal and development capital determines how the nation prepares for the future; and,  
3.       Human capital lies at the crux of intellectual capital.  It is embedded in capabilities, expertise and wisdom of the people and represents the necessary lever that enables value creation from all other components. 
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Figure 6: Financial Capital and Intellectual Capital  
(Based upon Edvinsson & Malone, 1997)
7.5 Process of Measuring Intellectual Assets  
This section covers an overview of the various factors that were taken into consideration for assessing national intellectual assets for Israel.  The details about the study and related statistical data about Israel are the subject of the report The Intellectual Capital of the State of Israel (Pasher, 1999).  The presentation here focuses on only key aspects of the national intellectual capital assessment process with the motivation of providing a general framework that could be adapted for similar assessment for other national economies and businesses and for our case, agricultural knowledge assets.  
The process of assessment of national intellectual assets as applied in the case of Israel was made of four phases: developing a vision of the nation’s future; identifying core competencies needed to realize the vision; identifying the key success factors for such competencies; and, identifying the key indicators for the key success factors.  The vision for the country’s future was identified through brainstorming sessions and interviews with national leaders in various fields relevant to country’s future growth and performance as well as young leaders whose views were relevant to the country’s future progress.  The core competencies devolved from the above process and its participants.  These competencies were mapped in the form of clusters along each of the dimensions of intellectual capital based on Skandia’s model discussed earlier. The key success factors, or the most important determinants of the respective competencies needed for future performance, were identified.  Specific indicators that were considered reliable measures for the critical success factors were than determined based on analysis of historical data as well as the analysis of the results of brainstorming sessions and interviews.  
The study found the vision of Israel has the substantiation of its position as a developed, modern, democratic and pluralistic nation attractive to world Jewry, investors, tourists and its citizens.  Two key areas that were determined relevant to Israel’s future growth and progress included – enhancement of quality of life of the citizens, and, making it attractive for future generations by improving its standing among developed nations.  While the former goal could be achieved through cultural and regulatory interventions, the latter goal was to be achieved through economic growth fuelled by knowledge-based industries.  It was also determined that both these growth related areas would depend upon the country’s capability in nurturing peaceful relations in the geographical region that has been characterized by periodic inter-country wars.  (What lessons are here for agricultural organizations that aim to positively impact on their agricultural sectors?).
The study identified the key competencies necessary for nation’s current and future performance and clustered them along the five components of a nation’s balance sheet: financial capital, market capital, process capital, human capital, and, renewal and development capital.  The specific indicators identified for each of the components represent the criteria that represent long-term competitive strength of Israel in comparison with other countries.  As noted earlier, the specific criteria that are used as indicators of each of the components may differ for other countries.  
Financial Capital: As noted before, financial capital is an indicator of a nation’s past success and achievements.  The valuation of the assets as they appear on a traditional balance sheet does not reflect the nation’s real value as assessed by the global market. This component of the nation’s balance sheet is based upon past performance and statistical data that express the rate of change in tangible assets.  Such factors include gross domestic product (GDP), dollar exchange rate, external debt, unemployment, productivity rates within various sectors of the national economy, breakdown of exports according to industries, and inflation. 
Gross Domestic Product (GDP): This indicator represents the total value of all services and goods produced in the country.  The change in the GDP per capita (in real terms) represents the change in the citizens’ well-being and in the country’s economic strength.  Since its origin, Israel has enjoyed rapid economic growth: its GDP per capita (in real terms) has grown from $3,500 annually in 1950 to $17,200 in 1995, although interrupted by a stagnation and recession in 1996.  In terms of purchasing power, this change amounts to an increase of 370% reflecting a narrowed gap in the standard of living between Israel and the developed countries.  
Dollar Exchange Rate: As with other national economies, an inflationary process leads to increase in the cost of domestically produced goods and services, a relative decrease in the prices of imported products and services, and a devaluation of the domestic currency.  Israel’s high level of inflation has resulted in the devaluation of its currency in the past, although inflation has been in control in recent years. 
External Debt: Due to the financial crisis of 1980’s, Israel’s net external debt rose to 75% of GDP in 1985.  This indicator showed a decrease until 1993 when it rose again due to loans taken by a large wave of immigrants.  Finally, these loans showed an increase in production and restored the country’s external debt-to-GDP ratio to about 25%.  
Unemployment: Higher employment enables a national economy to increase production efficiency to maximum by using its existing resources.  Until 1985, unemployment levels in the Israeli economy were below 5% when they started rising due to an influx of immigrants.  After peaking to 11.5% in 1992, these levels had been falling again and in 1997 were lower than most industrialized nations.  
Productivity within various Economic Sectors: Over the decade 1986-1996, Israel’s agricultural productivity grew at an annual growth rate of 8%.  In the post-90s era, the productivity of industrial sector has been growing at a moderate average annual growth rate of 1.5% as a result of slowdown because of structural changes in the industry.  In the commercial and services sector, the average annual growth rate has been about 2% with greatest growth in the financial and business services as production has shifted from traditional sectors to more sophisticated, knowledge-based sectors.  
Breakdown of Exports According to Industries: The exports have reflected production in various economic sectors.  Coming from an agriculture-intensive background, in 1950, out of $50 million in exports, agricultural products accounted for 70% of exported goods.  The transition from a developing economy to a developed nation has been characterized by a shift in production and exports to the knowledge-intensive economic sectors such as electronic products, computer software, and pharmaceuticals.  In 1994, agricultural products accounted for only half-a-billion dollars of $25 billion in exported goods and services.  In 1997, hi-tech exports constituted 33% of Israel’s total exports.   
Inflation: 1980s were characterized by very high inflation rates in Israel that reached a magnitude of 450% in 1984 and caused economic imbalance.  Concerted efforts to reduce inflation thereafter have resulted in dramatic decreases bringing the inflation rate to about 20% in 1986, to 10% in 1996 and to 7% in 1997. 
The study asserted that Israel’s economic history and economic picture of mid-1990s does not provide an accurate assessment of the country’s true growth potential.  Hence, there is need for considering the country’s core competencies and key success factors in the form of intellectual capital that provides it with long-term advantage in terms of future growth and performance.  Such core competencies are delineated in the form of market capital, process capital, human capital, and renewal and development capital. 
Market Capital: Market capital reflects the intellectual capital embedded in Israel’s relations with other countries.  The intellectual assets in this area derive from a country’s capabilities and successes in providing attractive and competitive solutions to the needs of the international clients.  Israel’s investments and achievements in foreign relations along with its export of quality product and services significantly contribute to the intangible assets that comprise its market capital.  Indicators of market capital include outgoing tourism, openness to foreign cultures, and, international events and language skills.  Such core capabilities create a basis for assessing the country’s attractiveness from the perspective of international clients.  
Providing Solutions to Market Needs: Given a dynamic business environment characterized by changing customer needs, a country’s capability in meeting such needs represents a competitive edge in the global marketplace.  Israel is ranked amongst the top countries that are considered as having the fastest time for introduction of new products and services and their penetration in the market. 
International Events: The country’s level of participation in international events is an indicator of its strong desire for renewal as well its openness and willingness to gain knowledge.  Given its high rate of participation, Israel is seen as having tremendous motivation to expose itself to new intellectual fronts.  In addition, the high rate of hosting international conferences in Israel is an indicator of Israel’s attractiveness to business people from around the world.  This indicator reflects the extent of Israel’s international openness and the increasing interest of international entities in Israel.  
Openness to Different Cultures: People’s desire to meet others, learn, see, broaden their horizons, and to develop and renew themselves may be considered another indicator of its market capital.  Such openness of the Israel’s citizens toward different cultures constitutes an important channel of communications in learning about trends and needs in the global village.  
Language Skills: Knowledge of foreign languages alleviates problems of communications both in local culture and the global market.  There is a realization in Israeli society that the willingness to learn languages contributes greatly to a country’s relations with other countries.  Accordingly, Israeli schools are rated highly in professional teaching of foreign languages. 
Process Capital: This component represents the country’s intellectual assets that support its present activities including sharing, exchange, flow, growth and transformation of knowledge from human capital to structural capital.  Such assets include information systems, laboratories, technology, management attention and procedures.  A nation’s long -term growth can be achieved if human capital is integrated within existing structural systems.  Such integration through information and communication systems enhances the nation’s capability to anticipate and translate market needs into product and service applications.  Information technology serves as a key tool for the production of high-quality products and services and the opening of access channels to new markets.  Indicators of process capital include communications and computerization, education, agriculture, management, employment, development of service sector and absorption of immigrants. 
Communications and Computerization: Strong communications infrastructure for domestic and international communications between the nation’s citizens and rest of the world facilitate rapid exchange of information and its translation into knowledge inherent in innovative processes, products and services.  Some parameters that may be used for assessment of this indicator include communications and computerization infrastructure, extent of Internet use, circulation of daily newspapers, and, extent of software use. 
Communications and Computerization Infrastructure: An index of computer infrastructure that measured variables such as the number of PC’s per capita, and the number of PC’s in homes and schools, ranked Israel high among developed and developing countries.  Similarly, an index of communications infrastructure that rates the level to which the communication infrastructure meets business organizations needs ranks Israel ahead of developed countries such as Germany, Japan, Belgium and Italy. 
Extent of Internet Use: Internet use makes it possible to rapidly share information and to communicate and collaborate even when isolated by geography and time zones.  The report asserts that the extent of Internet use is also an important indicator for the assessment of a country’s effective management of knowledge.  An index that measured extent of Internet use relative to population size ranks Israel high within the list of developed nations. 
Circulation of Daily Newspapers: Per capita newspaper distribution is assumed to be another indicator of the level of knowledge sharing and involvement in the happenings around the world.  According to a World Bank report, Israel ranks high on the list of nations with highest per capita newspaper distribution. 
Extent of Software Use: The extent of software use reflects the level of knowledge sharing and the effort to turn human capital into structural capital.  The extent of software use also serves as an indicator of the quality of the country’s current infrastructure that supports effective management of information and knowledge.  An index based upon the relationship between the extent of expenditure for hardware and the extent of expenditure for software places Israel among the top ranks of developed nations. 
Education: Education enhances knowledge sharing, and building and assimilation of mechanisms for the flow of knowledge in the society.  Three indicators used for assessing Israel’s investments in education included: student-teacher ratio (lower is better), PC-student ratio (higher is better) and freedom of expression in the school system.  Based on available data and national surveys, Israel ranks high in all these criteria for assessment. 
Agriculture: In making transition from a developing country to a developed nation, Israel – like other developed nations – has shown greater focus on knowledge and service-based industry with diminishing emphasis on agriculture.  However, technological innovation in the agricultural sector has resulted in higher efficiencies resulting in higher agricultural worker’s added value. 
Management: The quality of management in a nation’s economy is an important determinant of future health of its enterprises and long-term comparative advantage.  Three criteria that were used in the study for assessing Israel’s intellectual capital included: top management’s international experience; entrepreneurship and risk-taking; and, venture capital funding.  
Top Management International Experience: International experience of management provides the country’s enterprises better ability for penetrating global markets and exploiting opportunities.  
Entrepreneurship and Risk Taking: Government’s support in entrepreneurship and risk- taking through financial support is necessary for technological innovation.  Israel has championed such a program to support technological incubators for raising financing at early stage when the technological idea is considered high-risk for private sector funding.  High success rate of the magnitude of 56% of companies that graduate from the incubator stage for Israel compares favorably with other countries such as USA, with success rate of 10%. 
Venture Capital Funding: Venture capital fund is an important basis for supporting entrepreneurship and in ensuring the success of start-ups.  Israel has been successful in cultivating a number of hi-tech enterprises because of its infrastructure and venture capital funds, which invest in start-up companies. 
Employment: Israel owes its economic growth to its service industry that has enjoyed a high growth rate compared to other economic sectors.  The financial and business sector, characterized by a relatively small number of employees and the application of advanced information and communication technologies, has been leading in production output among the various service sectors.  Israel ranked high in the average annual growth rate of the service sector over the past decade or so, suggesting greater share of experience and knowledge base in the nation’s economy.  Also, Israel ranks high in computer skills among the developed nations, thus providing an indicator of superiority of the use of its information technologies.  
Development of the Service Sector: The trend of increasing percentage of commercial services based on the development of advanced and knowledge-based sectors is common among the developed nations.  The high rate of growth of Israel’s service sector characterized by the GDP contributed by this sector, investments in R&D, high yield of invested capital, and productivity, wages and percentage of exports in this sector, all point to growth in knowledge-based fields.  
Immigration and Absorption: Successful integration of highly skilled and professional immigrants is a key factor in the country’s ability to benefit from the immigration and its human capital.  Sustained migration of high quality scientists and professionals into the economy of Israel and their successful absorption has resulted in consistent increase in the GDP.  
Human Capital: Human capital, as noted earlier, lies at the crux of intellectual capital.  It constitutes the nation’s peoples’ capabilities reflected in education, experience, knowledge, intuition and expertise.  Human capital embodies the key success factors that provide competitive edge in the past, present, and the future.  The human capital is the most important component in value creation.  However, due to the “soft” nature of these assets, it is often difficult to devise measures for many of them.  As noted by Pasher (1999): “The analysis is especially complex when dealing with wisdom, intellect, experience and knowledge.  The attempt to assess wisdom or motivation ultimately differs from the quantitative evaluation of “hard” assets, such as the extent of personal computer use or the proportion of employees in R&D.”  Despite the acknowledged difficulty of measurement of such assets, the study considers the following factors as key indicators of human capital. 
Education: This component is assessed in terms of percentage [and its growth] of students having, or working towards advanced degrees (including certification studies); and, the number of graduates and holders of doctorate degrees in fields considered fundamental for long-term growth – including computer sciences, life sciences and engineering. 
Equal Opportunities: The study asserts that a country that grants equal opportunity for citizens to wisely utilizing their inherent human resource, generates greater human capital.  The indicators that were used to measure this component included: female students at institutions of higher education and women in the professional work force, two criteria in which Israel ranks strong among the developed nations. 
Culture: This factor was based on two indicators: number of published books per 100,000 inhabitants, and annual number of museum visits per capita. 
Health: Maintenance of good living conditions while guaranteeing the population a decent level of health was considered important for maintaining the attractiveness of the nation for its citizens. 
Crime: A low rate of crime was considered as a positive correlate of human capital given lesser resources directed to fighting crime and more positive contributions to the society. 
Renewal and Development Capital: Renewal and development capital reflects the country’s desire and ability to improve and renew itself in order to progress.  Early identification of changes in the dynamic business environment and their translation into business opportunities contributes to the nation’s future growth and performance.  The six indicators used for this component of intellectual capital in the study included the following. 
National Expenditure on Civilian R&D: Investments in civilian R&D are expected to facilitate incubation of innovative ideas and their translation into value-adding products and services that contribute to future economic growth. 
Scientific Publications in the World: The extent of the scientific activity – represented in terms of scientific publications, and the quality of that activity – in terms of citations by other scientists, are considered another indicator of the renewal and development capital. 
Registration of Patents: In terms of per capita patent registrations, Israel ranks high among developed nations. 
Work Force Employed in R&D: Human capital in technological fields is considered as Israel’s most important success factor. 
Start-up Companies: The study reports that Israel has the third largest concentration of start-up companies in the world, led only by Silicon Valley and the Boston area. 
Biotechnology Companies: Considered as one of the industries that represent progressiveness of a country’s scientific and technological progress, biotech sector represents another indicator for renewal and development capital.  This is an area of emerging growth for Israel. 
Synopsis of Israel’s Intellectual Capital Assessment:  
The reported study and its assessment of national intellectual capital of Israel represented an initial attempt at presenting a holistic and organized picture of the knowledge and intellectual assets of a country.  The distinction between financial capital and intellectual capital was underscored to suggest that while former is a reflection of the country’s past progress and achievements, the latter provides a more accurate depiction of future growth and performance.  The expectation from the study was that the report will be used by government and other policy-makers to upgrade tools for exploiting knowledge to accelerate the process of long-term economic and social growth.  In addition, the focus on intellectual capital, and its key components and indicators, brings into perspective key areas in which the country has growth potential.  As noted by the investigators, the national intellectual capital balance sheet needs to be updated every year with reassessment of the key success factors and related indicators.

Summary
Transition of most developing and developed nations to knowledge economies has resulted in an increasing awareness of ‘knowledge’ as a key lever for economic growth and performance.  Despite increasing importance of knowledge as a factor of production, most accounting systems are still based on the traditional factors of production.  While accountants have been trying to determine how to capitalize the knowledge assets captive in the minds of the human employees, information system designers have been attempting to capture those assets into technology based databases and programmed logic.  The topic presented an example of a framework that has been used for assessing and measuring the intellectual capital and knowledge assets, and provided an illustrative case study of a nation state that has applied this assessment method.  The framework of intellectual capital – popularized by a Swedish company Skandia – was described and then illustrated through its application for national intellectual capital assessment for Israel.   Similar frameworks would be modeled to take stock of agricultural knowledge assets.
Learning Activity
Summarize the key lessons that can be learned from the Israel case and recommend a model that an agricultural organization can use to measure its knowledge asset.
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TOPIC 8: THE KNOWLEDGE MANAGEMENT PROCESS FRAMEWORK
Introduction

The knowledge management process is a simplified way of thinking how organizations generate, maintain, and deploy a strategically correct stock of knowledge-based assets to create value. In managing agricultural knowledge assets, all the elements within the process must be maintained in relation to one another in order to achieve the right mix and amount of knowledge-based assets and the capability to deploy them. The knowledge management process framework follows two streams of activity that occur simultaneously in organizations. This topic explores the tactical and strategic processes of the knowledge management framework. You are encouraged to be keen on how it can be applicable to managing agricultural knowledge-based assets.
Learning Outcomes

By the end of this topic you should be able to:

1. Compare the tactical and strategic processes of the knowledge management framework

2. Apply the principles of KM to create a knowledge management process framework that can generate, maintain, and deploy agricultural knowledge-based asset in your organization.
Key Words

Innovation, Tactical process, Strategic process

8.1 The Tactical Process
The tactical side of the knowledge management process framework spans four basic steps as people gather the information they need for their daily work, use knowledge to create value, learn from what they create and ultimately, feed this new knowledge back into the system for others to use as they tackle problems of their own. Each step requires that participation of everyone in the organization to some degree. The activities that define these process steps are not well-bounded, so have to be depicted on a continuum. However, each process step does have a core set of activities that cohere well enough to distinguish one step from the next. 

Each of the core activities are described below.
Get
The process of ‘Get’ and ‘Use’ are the most familiar to organizations. After all, people always have sought out information and then used it to solve problems, make decisions or create new products and services. However, the advent of new technologies that allow an almost unimaginable quantity of information to flow into the organization is changing the face of ‘Get’.  Now instead of being forced to take action based on little or information, people are more likely to find that the challenge is making their way through piles of irrelevant information to get the ‘nugget’ that is critical to their needs. 
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Figure 6: Information and knowledge explosion
How can this process be made more efficient? Mainly through the tools and services that the organization makes available to its members. Think about them.

Use
When it comes to using information, innovation has become the byword of the day. How can members of the organization combine information in new and interesting ways to create more innovative solutions? It becomes critical for people to climb out of their silos and look for ideas under rocks and in nooks and crannies they would not otherwise have considered. The organization can provide many tools to enhance out-of-the box thinking, but even more important is to establish the kind of environment where creativity, experimentation and receptivity to new ideas are encouraged.

Learn
The processes ‘Learn’ and ‘Contribute’ relatively new to organizations. This is not to suggest that in the past no one learned from their experiences or contributed to organizational knowledge base. However, the formal recognition of these processes as a means of creating competitive advantage is new. The challenge for organizations is to find ways to embed the learning process into the way people work. This means resisting the crisis mentality that always places short-term needs ahead of engaging in structured reflection that has potential to pay off in the longer term.

Contribute 
Getting employees to contribute what they have learned to the communal knowledge base is one of the toughest nuts organizations have to crack. What are some of the most common obstacles (both soft and hard) in sharing of knowledge in organizations? On the one hand, companies can save time and money by transferring ‘best practices’ across the organization and by applying knowledge gained from one experience to another. Technology has made it relatively easy to organize, post, and transfer certain types of information. On the other hand, contribution is not only time consuming, but it is also seen as a threat to individual employee viability. Creating a knowledge management infrastructure can help with some of the onerous requirements of ‘packaging’ information for organization-wide consumption. The greater challenge is convincing people that contribution will ultimately pay off both for the organization and themselves.
8.2 The Strategic Process

At the strategic level, the goal is alignment of the organization’s knowledge strategy with the overall business strategy. Strategic-level knowledge management calls for a continual assessment of existing knowledge assets and a comparison of those assets with future needs. While individuals and groups are clearly involved in providing the information that eventually impacts resource allocation decisions, this part of knowledge management process is more particularly concerned with the role of specific groups and organizational leadership. Yet looking at the organization through a knowledge management lens calls forth a whole new model of the business- one that require a new form of management and a new contract with individuals that comprise the system and determine its success. It is not leadership as usual, but leadership as a partner with middle management and the front line.
Assess
Organizations have not traditionally considered the strategic planning process in terms of intellectual assets, but this is precisely what strategic-level knowledge management entails. Assessment requires the organization to define its mission-critical knowledge and map current knowledge-based assets against future knowledge needs. This process requires pulling in a much more eclectic set of information from a wider range of sources than management has considered in the past. Developing metrics that demonstrate whether the organization is growing its knowledge base and profiting from its investment in knowledge-based assets will be an increasing organizational challenge.

Build and Sustain 

This step in the knowledge management process which ensures that future knowledge-based assets are designed to keep the organization viable and competitive requires a fresh look at what it means to manage. Increasingly, organizations will build their intellectual assets through relationships- with employers, suppliers, customers, the communities in which they operate and even competitors. Deriving value from these relationships is what ultimately forces traditional management which emphasizes direct control of people- to give way to amore facilitative style which emphasizes the management of environments and enablers. 
Divest

There is a tendency for organizations to hold on to assets that they have developed- knowledge-based assets – even if they are not providing any direct competitive advantage. In fact, some knowledge-based assets can be more profitable if they are used by parties outside the organization.  Organizations that begin to examine their knowledge-based assets in terms of both opportunity costs- resources spent maintaining knowledge-based assets that could be better spent elsewhere- and alternative sources of value are well-positioned to realize the benefits of divesture.
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Figure 7: Knowledge management process framework

8.3 Principles of Knowledge Management
Below is a summary of principles at play in the knowledge management process framework discussed.
Put in place an implementable knowledge management (KM) strategy for the organization:
 Leverage knowledge for achieving organizational goals and serving all stakeholders. Prepare a simple and modular knowledge sub-plan incorporating knowledge management (KM) strategy. Do not use any complicated knowledge management (KM) tool or mechanism that cannot be successfully implemented
Start from simple to the complicated. 
Adopt modular approach. Do not attempt anything highly ambitious in the initial stages. A stepwise approach is highly recommended.
Recognize and make use of existing knowledge and insights.

Undertake knowledge needs assessment. Only then plan the next step.

Knowledge is messy.
 Because knowledge is connected to everything else, you can't isolate the knowledge aspect of anything neatly. In the knowledge universe, you can't pay attention to just one factor. 

Knowledge is self-organizing. 
The self that knowledge organizes around is organizational or group identity and purpose. 

Knowledge seeks community. 
Knowledge wants to happen, just as life wants to happen. Both want to happen as community. Nothing illustrates this principle more than the Internet. Make use of information and communication technologies (ICTs). Which ICT tools are available and what is their appropriateness?
Make use of people, process and technology (PPT) model.

The human resource is the most critical. Technology to be used to put in place processes that move the organization towards achieving its goals. Remember knowledge is a social process. That means no one person can take responsibility for collective knowledge. 

Prepare a simple and modular knowledge sub-plan incorporating knowledge management (KM) strategy.

Keep it simple. Do not use any complicated knowledge management (KM) tool or mechanism that cannot be successfully implemented.

Secure top management support to knowledge management (KM) plan.
Remember, no plan can succeed without top management buy-in. This is to be a priority.
Knowledge travels via language. 
Without a language to describe our experience, we can't communicate what we know. Expanding organizational knowledge means that we must develop the languages we use to describe our work experience. 

Demonstrate results.

Knowledge management activities must show results.

Review the implementation of knowledge management (KM) plan from time to time.

Review the implementation of the knowledge management (KM) sub-plan. Key questions to answer in the review. Has the implementation of the knowledge management resulted in better decision-making?  better service delivery to stakeholders?, and (c) better performance by the organization?

How you define knowledge determines how you manage it. 
The "knowledge question" can present itself in many ways. For example, concern about the ownership of knowledge leads to acquiring codified knowledge that is protected by copyrights and patents. 

There is no one solution. 

Knowledge is dynamic, always changing. The best approach to managing it is one that keeps things moving along while keeping options open. 

Knowledge doesn't grow forever. 
With time, some knowledge is lost or dies, just as things in nature. Unlearning and letting go of old ways of thinking, even retiring whole blocks of knowledge, contribute to the vitality and evolution of knowledge. 
KM is not a technology-based concept. Don't be duped by software vendors touting their all-inclusive KM solutions. Companies that implement a centralized database system, electronic message board, Web portal or any other collaborative tool in the hope that they've established a KM program are wasting both their time and money. That being said, KM tools run the gamut from standard, off-the-shelf e-mail packages to sophisticated collaboration tools designed specifically to support community building and identity. Generally, tools fall into one or more of the following categories: knowledge repositories, expertise access tools, e-learning applications, discussion and chat technologies, synchronous interaction tools, and search and data mining tools.
Summary
In the knowledge management process framework three dimensions of knowledge management (KM) become distinct: (i) people (P) - values and behaviours, (ii) process (P) - Internal structures, and (iii) technology (T) - enabler (KM≠T). It is a 3-legged stool. If one leg is broken, the stool falls down (Figure 8).
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Figure 8: The People. Process and Technology Model in Knowledge Management
Learning Activity
For entrenching the knowledge management culture agricultural organization it is essential to prepare comprehensive knowledge management plan incorporating a change management sub-plan, for quicker, smooth and sustainable knowledge management for increased productivity in the agricultural sector. Prepare a dummy KM plan clearly spelling out the strategies that will be employed. You have 1 month to hand in your written work from today.
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TOPIC 9:  Managing Indigenous Knowledge Systems for Sustainable Agricultural Development

Introduction

Indigenous knowledge (also known as traditional knowledge) has various been viewed as part of a romantic past, as the major obstacle to development, as a necessary starting point, and as a critical component of a cultural alternative to modernization. Only very rarely, however, is indigenous knowledge treated as knowledge per se in the mainstream of the agricultural and development and environmental management literature, as knowledge that contributes to our understanding of agricultural production and the maintenance and use of environmental systems. This topic gives the meaning of indigenous knowledge, underscores its importance as a valuable intangible asset and proposes mechanisms for incorporating it into agricultural research, extension and NGOs for sustainable agricultural development.
Learning Outcomes
By the end of this topic, learners should be able to:

1. Use relevant practical examples to demonstrate the value of indigenous knowledge as a valuable resource in agricultural development.

2. Propose a framework for incorporating indigenous knowledge systems into the formal agricultural knowledge systems that link agricultural research, extension and NGOs.

Key Terms
Indigenous technical knowledge, Knowledge management, Traditional knowledge
9.1 Meaning of Indigenous Knowledge

Indigenous knowledge is local knowledge that is unique to a given culture or society. It is the systematic body of knowledge acquired by local people through the accumulation of experiences, informal experiments, and intimate understanding of the environment in a given culture. Indigenous knowledge refers to the unique traditional, local knowledge existing within and around the specific conditions of men and women indigenous to a particular geographical area. It is the actual knowledge of a given population that reflects the experiences based on traditions and includes more recent experiences with modern technologies. Local people, including farmers, landless laborers, women, rural artisans, and cattle rearers, are the custodians of indigenous knowledge systems. Moreover, these people are well informed about their own situations, their resources, what works and don’t work, and how one change impacts other parts of their system.
9.2 Value, Diversity and Limitations of Indigenous Knowledge 
Indigenous knowledge is dynamic, changing through indigenous mechanisms of creativity and innovativeness as well as through contact with other local and international knowledge systems. These knowledge systems may appear simple to outsiders but they represent mechanisms to ensure minimal livelihoods for local people. Indigenous knowledge systems often are elaborate, and they are adapted to local cultural and environmental conditions. Indigenous knowledge systems are tuned to the needs of local people and the quality and quantity of available resources. They pertain to various cultural norms, social roles, or physical conditions. It relies strongly on intuition, directly perceivable evidence, and an accumulation of historical experiences. Indigenous knowledge reflects the dignity of the local community and puts its members on an equal footing with the outsiders involved in the process of technology development. Indigenous knowledge systems also provide mechanisms for facilitating understanding and communications between outsiders (extensionists, researchers) and insiders (farmers). Improved understanding and communications enhance participatory approaches to problem identification.

Their efficiency lies in the capacity to adapt to changing circumstances. Indigenous knowledge systems become very important/invaluable where it is difficult for formal knowledge to relate to the traditional means of production e.g. in low resource subsistence agriculture. Indigenous knowledge systems incorporate:

· adaptive skills of local people usually derived from many years of experience, that have often been communicated through "oral traditions" and learned through family members over generations.

· time-tested agricultural and natural resource management practices, which pave the way for sustainable agriculture.

· strategies and techniques developed by local people to cope with the changes in the socio-cultural and environmental conditions.

· practices that are accumulated by farmers due to constant experimentation and innovation.

· trial-and-error problem-solving approaches by groups of people with an objective to meet the challenges they face in their local environments.

· decision-making skills of local people that draw upon the resources they have at hand.
The above statements clearly illustrate that indigenous knowledge systems are invaluable, diversified, and comprehensive, although this is not always the perception among outsiders. In fact, they are often overlooked by western scientific research and development because of their oral tradition. Hence, by facilitating these systems, outsiders can understand better the basis for decision-making within a given society. Furthermore, by comparing and contrasting indigenous knowledge systems with the scientific technologies of International Agricultural Research and Development Centers (IARDCs) and regional research stations, it is possible to see where technologies can be utilized to improve upon local systems.

Policy actions, especially now in the knowledge era, should give attention to actively preserving this diversity of knowledge. This can be done by documenting, incorporating, and disseminating indigenous knowledge, and by creating awareness and supporting projects among local populations. Hence, indigenous knowledge is a key to successful participation of local people in agricultural and rural development programs.

9.3 Constraints in Conventional Transfer of Technology Paradigm

 Constraints in agricultural research system
Agricultural research for the most part has been highly reductionist, parochial, and discipline-oriented. Normal science generates packages, whereas resource-poor families engage in farming as a continuous performance. Research station technologies have focused primarily on attaining high yield of target crops. The introduction of high energy technologies through the application of chemical fertilizers, agrochemicals, machinery, and modern methods of irrigation in developing countries was a departure from traditional agriculture and has led to pollution and land degradation.

In addition, lack of relevance to small farm conditions was found to be one of several constraints in the station research technologies. Kerr and Sanghi (1992) provided a specific example from Andhra Pradesh, India, to support the above statement. The conventional graded bunding system was not an appropriate soil and moisture conservation technology under small-scale dryland farming conditions due to the following reasons:

· Continuous bunds leave corners in some fields thus creating the risk of losing the piece of land to the neighboring farmer;

· Contour farming causes inconvenience in field operations (particularly where multi-row implements are used) and reduces the efficiency of operations (where the desi plough is used) due to repeated cultivation in the same direction;

· Systems based on a central water course provide benefit to some farmers at the cost of others with regard to disposal of excess runoff; and

· The overall system emphasizes only long-term gains, hence creating an impression that short-term gains are not possible through such measures.

Neglecting local classification systems
Agricultural researchers and extensionists usually are not aware of local classification systems of farmers regarding soils, crops, livestock, and other natural resources. A case study conducted by the International Crops Research Institute for Semi-Arid Tropics (ICRISAT) in Shirapur, a South Indian village, showed that the indigenous soil categories of farmers were more accurate than the formal system in stratifying the soils into groups for analysis and provided improved bases for indexing variations in land quality. In addition, indigenous soil types were found to be better for long term sustainability of the soil structure and soil fertility. Because soil analysts in soil testing laboratories (STLs) were not familiar with the indigenous classification, their fertilizer recommendations could not fit in with the local soil categories.

Under-perceiving farmers' experiments
During the process of technology development, farmers' informal experimentation have not been considered as a source of innovation. In spite of increased coordination between research and extension through periodical extension-scientific workers' conferences, it is found that farmers' innovations are not considered while conducting on-farm research trials. On-farm trials conducted by researchers and extensionists mostly concentrate on crop varietal comparison, fertilizer response, and testing of different packages of practices for cereals and millets. In contrast, farmers experiment on alternative coping strategies to avoid extreme conditions such as droughts and floods, diversified food production techniques such as intercropping and border cropping in order to broaden their food and fodder requirements, and adjusting their sowing and harvesting periods to meet the local market demand.

Technical messages' syndrome
Farmers are mainly seen as the recipients of technical messages but not the originators of either technical knowledge or improved practice. The technical messages concentrate mostly on seed-to-seed packages of practices for different crops grown in the region. Resource conservation strategies such as watershed management, agroforestry, and soil conservation rarely form part of the technical messages. Technological recommendations based on the findings of research stations, though initially followed by contact farmers were not well received by other groups of farmers (non-contact farmers). Farmers who were active during the initial stages of implementation of the Training and Visit (T&V) extension system became bored of the stale technical messages. In general, the nature of the technical messages can be grouped into three categories based on the nature of constraints in them:

·  Repeated nature of technical messages: Most of the technical messages were developed entirely based on research conducted at regional research stations in India. These messages concentrate mainly on seed-to-seed package of practices. Dissemination of these crop production technical recommendations was a matter of gaining new knowledge and skills in the beginning of the T&V implementation. Once the message has been repeated season after season, farmers not only became bored but also tended to play an inactive role in the entire system. 

· Technical messages that do not reflect local crop production conditions: Some technical messages do not reflect local crop production conditions. For instance, line planting has been recommended as one of the technical messages for rice production under wet land conditions in Tamil Nadu state, India. Though planting of rice seedlings in lines certainly increases per unit production of rice when compared to random planting, the cost of labor incurred towards line planting is significantly higher than that of the latter method. 

· Blanket technical messages: Some technical messages tend to be blanket recommendations which are evolved from the research and cannot be adapted to heterogeneous farming conditions. For instance, the regional research stations recommend only blanket recommendations for fertilizers such as urea, di-ammonium phosphate and muriate of potash whereas nitrogen, phosphorous, and potassium content of soil varies widely from village to village, in many cases from plot to plot.

Attitudes of outsiders
Attitudes generated by the top-down transfer of technology (TOT) paradigm have precluded learning indigenous knowledge of farmers. Reasons for non-adoption of innovations resulting from the conventional TOT paradigm have been attributed to outsider's stereotypes of small-scale farmers (e.g., ignorance, laziness, conservatism) or an inadequate delivery system (e.g., poor extension service, lack of credit facilities) but seldom to the characteristics of the innovations themselves. The dominant paradigm of development expressed by normal professionals and implemented through normal bureaucracy is still top-down and center-outwards. Power is concentrated in hands of the old men in high offices and central places. Knowledge is generated in universities, laboratories, and research stations, and then transferred packaged for adoption. The approach is centralized, standardized, and simple. Reductionist research, high input packages, and top-down extension had their successes: in the uniform and controlled conditions of industrial agriculture. But the sustainability of that increase is open to question, and TOT does not work well with the more complex, diverse and risk-prone rain-fed agriculture characteristic of most developing economies. 

Certain inherent limitations in indigenous knowledge systems have strengthened the attitudes of outsiders that indigenous knowledge systems are `primitive', `unproductive' and `irrelevant'. This is reinforced by the observation that:

· indigenous knowledge systems are of oral in nature; 

· indigenous knowledge systems are not formally recorded and documented; 

· Each individual possesses only a part of the community's indigenous knowledge systems; 

· indigenous knowledge systems may be implicit within local people's practices, actions, and reactions, rather than a conscious resource and 

· Finally, farmers' rarely recall information on quantitative data pertaining to their indigenous knowledge systems.
Feedback from farmers: a missing link
After technology dissemination, feedback from farmers regarding the characteristics of the introduced technologies are rarely recorded. Development of technologies in research stations has become a continuous process without judging what is happening in the field. Factors contributing to this problem including:
· Agricultural researchers do not investigate the impact of the technologies they develop. They feel their responsibility ends once the technologies are released to the extension system;

· Agricultural extension personnel perceive that dissemination of technologies to farmers is their only responsibility. Once the technologies are disseminated to the farmers, they are completely satisfied with their jobs; and

· Even some enthusiastic extension workers who have tried to bring feedback from the farmers are not encouraged either by extension administrators or researchers.

9.4 Consequences of Disregarding Indigenous Knowledge Systems
Undermining farmers' confidence in their traditional knowledge can lead them to become increasingly dependent on outside expertise. Small-scale farmers are often portrayed as backward, obstinately conservative, resistant to change, lacking innovative ability, and even lazy. The International Federation of Agricultural Producers (IFAP) enumerated certain reasons for such a perception:

· Lack of understanding of traditional agriculture which further leads to a communication gap between promoters and practitioners giving rise to myths;

· The accomplishments of farmers often are not recognized, because they are not recorded in writing or made known; and

· Poor involvement of farmers and their organizations in integrating, consolidating, and disseminating what is already known.

· Loss and non-utilization of indigenous knowledge [which] results in the inefficient allocation of resources and manpower to inappropriate planning strategies which have done little to alleviate rural poverty. 
With little contact with rural people, planning experts and state functionaries have attempted to implement programs which do not meet the goals of rural people, or affect the structures and processes that perpetuate rural poverty. Human and natural resources in rural areas have remained inefficiently used or not used at all. There is little congruence between planning objectives and realities facing the rural people. Planners think they know what is good for these `poor', `backward', `ignorant', and `primitive' people.

9.5 Need for a Conceptual Framework to Manage Indigenous Knowledge
Despite continuous importance given to linkages between research-extension-farmer while developing, disseminating, and utilizing sustainable agricultural technologies, several socio-political and institutional factors act as constraints for such an effective linkage.  After a decade of rhetoric about feedback of farmers' problems to extension workers and scientists, a large gap remains between the ideal and reality. 

For quite some time now researchers perceived extension agents and institutions to be ineffective and unclear about their mandate, making researchers reluctant to work with extension. When researchers do work with extension agents, they tend to look down on them and view them as little more than available menial labor, an attitude strongly resented by the extension workers. Keeping these potential constraints in conventional transfer of technology, a framework for incorporating indigenous knowledge systems into agricultural research and extension has been developed with the following salient features:

· strengthening the capacities of regional research and extension organizations;

· building upon local people's knowledge that are acquired through various processes such as farmer-to-farmer communication, and farmer experimentation;

· identifying the need for extension scientist/ social scientist in an interdisciplinary regional research team;

· formation of a sustainable technology development consortium to bring farmers, researchers, NGOs, and extension workers together well ahead of the process of technology development;

· generating technological options rather than fixed technical packages;

· working with the existing organization and management of research and public sector extension;

· bringing research-extension-farmer together at all stages is practically difficult considering the existing bureaucracies and spatial as well as academic distances among the personnel belonging to these organizations. Hence, utilizing the academic knowledge gained by some extension personnel (subject matter specialists) during the process of validating farmer experiments;

· outlining areas that research and extension organizations need to concentrate on during the process of working with farmers. 

· understanding that it is impractical to depend entirely on research stations for innovations considering the inadequate human resource capacity of the regional research system.

Further arguments to support the need for such a framework include:

· The transfer of technology (TOT) model fits badly with the needs and priorities of resource-poor farmers.

· Agricultural extension programs are still biased towards techniques and strategies which are capital-intensive.

· Resource-poor farmers (RPF) are scattered and are not able to make their needs and priorities readily known and felt.

· The TOT model cannot easily handle the complex interactions of RPF farming; links between crops, especially with intercropping and multiple tiers; agro-forestry and livestock-crop-tree complementaries; and the progressive adjustments required in the field in the face of seasonal and inter-annual fluctuations.

9.6 Facilitating the Use of Indigenous Knowledge Systems
Establishing indigenous knowledge resource centers
Establishing national and local indigenous knowledge resource centers form the starting point for the entire framework of incorporating indigenous knowledge systems into agricultural research and extension. The resource persons in the national indigenous knowledge systems resource center will provide training on the methodologies for recording indigenous knowledge systems. The concept of establishing national resource centers was developed by Professor Michael Warren, Director of the Center for Indigenous knowledge for Agriculture and Rural Development (CIKARD). He has pioneered the establishment of 11 national indigenous knowledge resource centers so far in Nigeria, Mexico, Philippines, Indonesia, Ghana, Kenya, Sri Lanka, the Netherlands, Brazil, Burkina Faso, and Germany. The functions of national indigenous knowledge systems resource centers include:

· Provide a national data management function where published and unpublished information on indigenous knowledge are systematically documented for use by development practitioners;

· Design training materials on the methodologies for recording indigenous knowledge systems for use in national training institutes and universities;

· Establish a link between the rural people of a country who are the originators of indigenous knowledge and the development community;

· Facilitate the active participation of rural people in the conservation, utilization, and dissemination of their specialized knowledge through in situ knowledge banks, involvement in research and development activities, farmer-to-farmer training, and farmer consultancies; and

· Act as a two-way conduit between the indigenous knowledge-based informal research and development systems and formal research.

Bringing a desirable change in the attitudes of outsiders
Training programs on indigenous knowledge systems are inevitable for bringing a desirable change in the attitudes of researchers and extensionists. The need for conducting training programs for extension workers on the role of indigenous knowledge in agricultural development arises due to:

· If the extension personnel including village extension workers and agricultural extension officers are provided training on scientific technological innovations, but have not learned to regard farmers as their colleagues, their potential to support farmers' local research efforts will be comparatively lower;

· Training programs on the role of indigenous knowledge in agricultural development help to remove the impression among the extension workers that research scientists are the only generators of technological innovations and their (extension workers) job is to merely transmit those innovations;

· Information provided in these training programs regarding local farmer organizations and their functions can stimulate ideas among extension workers for a number of viable action-programs; and

· Extension workers can help local farmers' organizations establish and strengthen links with agencies such as government services, private organizations, commercial firms, and other farmer organizations for information and other inputs.

 Target audiences for training programs
Training on indigenous knowledge systems should be conducted in two stages. Initially, the resource persons of the national indigenous knowledge systems resource center will organize training of trainers workshops. Extension trainers of regional extension training institutes and extension education institutes of agricultural universities from various regions of the country form the target audiences for these workshops. As a second stage, regional extension trainers are expected to provide similar training programs for district-level subject matter specialists. In parallel, extension educators of extension education institutes of the agricultural universities should conduct training programs for research scientists on the methodologies for recording indigenous knowledge systems.

Supplementing training programs 
A training manual for introducing the methodologies for identifying and recording indigenous knowledge systems is essential for supplementing the training programs. The training manual should be based on the peasant forms of communication which are related to rural, everyday life, which has its own seasonal and life rhythms. Monthly zonal workshops and bi-weekly training programs can be used as forums for conducting the training programs under the extension setting. Separate in-service training programs would be organized for research scientists either at the state-level or regional level.  Training on indigenous knowledge systems has to be preceded by a change in attitudes and behavior towards the farmers. The process of attitude change has to start from the top, from teachers in universities to policy makers/ implementers in government. 

Summary
This topic has explored the meaning, diversity and value of indigenous knowledge as a resource in agricultural technology development for sustainable agricultural development. During the process of technology development, farmers' informal experimentations are not considered as a source of innovation. In spite of increased coordination between research and extension through periodical extension-scientific workers' conferences, it is found that farmers' innovations are not considered while conducting on-farm research trials. Some of the factors that have contributed to this scenario include under-perceiving farmers’ experiments, attitudes of outsiders, technical messages’ syndrome, neglecting local classification systems and the missing link of feedback from farmers. The consequence of neglecting indigenous knowledge that is planning experts and state functionaries have attempted to implement programs which do not meet the goals of rural people, or affect the structures and processes that perpetuate rural poverty. Undermining farmers' confidence in their traditional knowledge can lead them to become increasingly dependent on outside expertise, a situation that is not tenable. There is therefore every need to consolidate the indigenous knowledge resources and use them alongside the scientific technologies of Local and International Agricultural Research and Development Centers (IARDCs) and regional research stations, to see where the technologies can be utilized to improve upon local systems. 

Learning Activity

Summarize 3 case studies where the value of indigenous knowledge in enhancing agricultural production has been demonstrated in Africa. You have 2 weeks to hand in your work from today.
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TOPIC 10: Indigenous knowledge and agricultural Technology Development: AN Inter-Disciplinary Approach  
Introduction
Though the value of indigenous knowledge systems in facilitating agricultural technology development and extension is gradually being recognized by national and international development agencies, the concepts, principles, and methodologies for recording and utilizing these systems are not yet familiar to many professionals working in agricultural and rural development. Many extension and training programs are still focused exclusively on scientific and technological developments generated through formal on-station research. There is much to be learned from the IK systems of local people. If we are to move towards interactive technology development from the conventional transfer of technology approach, it is feasible, efficient, and cost-effective to learn from the village-level experts. Establishing national IK resource centers is important for strengthening the capacities of agricultural research and extension systems. Keeping IK as a basis during the process of developing technologies results in a basket of sustainable technological options rather than fixed packages. Validating farmers' experiments creates an environment of respect for local people and village-level extension workers thus leading to their increased participation and empowerment. This discussion is designed to help agricultural knowledge managers and training programs to explore ways in which indigenous knowledge systems can facilitate understanding and communications between researchers, extension and farmers and leading to participatory approaches to agricultural development. 
Learning Outcomes
1. Discuss demonstrate an understanding of the value of indigenous knowledge in agricultural technology development

2. Propose mechanisms that would be used by research and extension agencies to facilitate use of indigenous knowledge in their activities
Key Terms  

Inter-disciplinary approach, indigenous knowledge systems, technology development consortium, participatory on-station research, on-farm farmer-oriented research
 10.1 Why Interdisciplinary Approach?
National and regional research stations are responsible for developing agricultural technologies related to disciplines such as plant breeding, agronomy, entomology, soil science, and plant pathology. In most cases no social scientist or extension scientist work in the stations. The proposed framework recommends that an extension scientist should be recruited to work in the research stations. He/she is expected to play a key role in linking the research mandates with those based on farmers' perceptions. In the farmer-back-to-farmer model, provided a specific case to show how incorporating social scientists in an interdisciplinary research team would bring farmers' perceived needs and problems into the research agenda. 
Identifying problems
Problem identification forms the first step during the process of developing sustainable agricultural technologies. Problems are biological as well as socio-cultural limiting factors or inefficiencies in the use of resources that restrict the productivity or sustainability of a farming system. Problems should be identified jointly by biological scientists, and social scientists in consultation with farmers. During this stage, farmers' perceptions regarding needs and priorities should be taken into account. Farmers should be viewed as co-researchers, developers, and extensionists who can provide crucial inputs to determine what problems to address and how to proceed. The social scientist in coordination with disciplinary scientists, should define the identified problems in clear terms. The definition of problems requires a good understanding of the farming system, an appreciation of farmers' resources, perceptions, and priorities, and a continual dialogue between farmers and researchers. 

10.3 Recording Relevant Indigenous Knowledge Systems
Once problems are identified, the next step during the process of developing sustainable agricultural technologies is to record the indigenous knowledge systems of farmers which contribute to the solution of the problem. In other words, how do farmers try to overcome or adapt the problems using their own knowledge? For instance, informal exchange of rice seeds from farmer-to-farmer is used as a strategy by farmers to solve the growing demands of quality rice seeds in Tamil Nadu, India. The social scientist in the regional research station in coordination with respective disciplinary scientists should record indigenous knowledge systems.

Methods to record indigenous knowledge systems are imperative in order to create a rethinking in the attitudes of researchers and extensionists. Though an awareness of indigenous knowledge systems is rapidly increasing, lack of methods creates a vacuum in this area. Well-defined methods would help outsiders to make use of the available resources--time, money, and human---effeciently. Use of clear-cut methods would also reduce the bias on the part of the outsiders during the process of documenting indigenous knowledge systems. Moreover, this would also take into consideration the sociocultural variabilities that are prevalent in the rural areas. Two of the selected methods to record indigenous knowledge systems are discussed in the following: 

Participant observations: Participant observations are effective in identifying and recording various indigenous technical practices of farmers. The following step-wise procedures provide an idea of how to conduct participant observations to document indigenous technical practices (ITPs) of farmers:

1. The researcher/extension worker should walk through farm holdings of the study villages and select those holdings where farmers adopt indigenous technical practice/s;

2. After entering the field (i.e., farm holdings), the researcher/extensionist should look for the agro-ecological features of the farm holdings. Certain specific questions should be kept in mind during observation. A few examples are: What are the crops grown in various agro-ecological environments of the study villages? Is it a monocropped or intercropped area? What are the sources of irrigation? What is the size of the farm holding? What are the primary soil types of the farm holding? 

3. As a second step of the participant observation stage, the researcher/extensionist should look at the role of the farmers. How are the farmers classified? What kind of division of labor exists? What are the roles of men and women laborers? What are the tools and implements used by them? This step would help the researcher/ extensionist to get acquainted with the participant farmers;

4. After becoming familiar with the agro-ecological and human settings of the selected farm holdings, the researcher/extensionist should begin observing the matters of specific interest, i.e., ITPs. This process of observing the matters of specific interest has been referred as `more focused observations';

5. The following procedures should be adopted while observing and documenting ITPs:

· Observing ITPs: ITPs adopted by farmers and farm laborers in their respective farms can be observed; 

· Documenting ITPs: The observed ITPs can be documented using a camera; 
· Analyzing ITPs: The salient features of ITPs can be recorded in a pocket notebook by carefully observing, and listening to the conversations between laborers and farmers.; and
· Titling ITPs: Later on, an appropriate title for each of the ITPs recorded can be identified through informal discussion either with the participant farmers or with the laborers who are encountered in the farm holdings;

Unstructured Interaction: The purpose of unstructured interactions is to elucidate relevant information pertaining to ITPs that are documented during the participant observation stage: (1) farmers' beliefs, values, and customs related to the ITPs, and (2) the process of decision-making while selecting the ITPs. This interaction would provide an in-depth understanding of the `emic' perspectives of local farmers. The `emic' perspective involves putting oneself as much as possible into the farmers' shoes to understand how they view their practices in both technical and socio-cultural terms. 

The success of unstructured interactions lies in the careful involvement of key informants. Key informants are those local people who are willing to talk or be interviewed intensively regarding the matter of specific interest. Selection of key informants may be done by a few preliminary discussions with the following people: (1) the local extension agent, (2) local school headmasters, (3) credit cooperative society officials, (4) village milk cooperative society members, (5) farmers, and (6) men and women laborers. The following criteria can be used to select the key informants: (1) good knowledge about the historical background of food production and resource conservation of study villages; (2) a minimum of ten years of farming experience; and (3) not being involved in other stages of the study.

10.4 Forming a Sustainable Technology Development Consortium
The purpose of a sustainable technology development consortium is to bring farmers, researchers, extensionists, and NGO representatives together in order to classify the identified problems and indigenous knowledge systems and set agendas based on them.  Constraints in the existing research-extension linkages include:
· Researchers may have their research plans already established and may not really be open to inputs from extension;

· Personnel representing the extension agencies may be regional or national officials who have little direct knowledge of conditions in the country side;

· The objectives and agenda may not be clear and their mandate may be too broad to be feasibly addressed in the time allocated;

· Even when extension workers' perceptions are accurate, researchers may perceive them to be uninformed or subjective; and

· Researchers may be reluctant to accept them because of extension's lower status and researchers' low esteem for the extension agent's abilities.

Forming a technology development consortium is an attempt to overcome these potential constraints with its salient features such as: (1) giving equal footing to problems and indigenous knowledge systems as recorded by researchers and extensionists; (2) bringing divisional-level subject matter specialists (SMSs) who are familiar with both local conditions and extension headquarters; and (3) respecting extension workers' intimate contact with farmers.

In the consortium, research should be represented by all scientists of the regional research station, extension should be represented by regional-level extension administrators and SMSs and NGOs by their representatives. Linkages between NGOs, research, and extension encourage interaction among many sources of technical innovation to arrive at dynamic technological options. The framework assumes that it takes no more than two days to classify problems and to decide on the agenda for each organization. The specific objectives of the consortium are to:

· discuss all problems and indigenous knowledge systems as perceived by local people;

· prioritize problems and indigenous knowledge systems with active participation from farmers; and

· decide who should work on what problem area. 

Problems and indigenous knowledge systems that need research station facilities and advanced academic training should go to researchers. The subject matter specialists of the extension organization should take care of problems and indigenous knowledge systems that do not require any on-station support. NGOs can concentrate on problems and indigenous knowledge systems related to strengthening and empowering indigenous organizations or local networks.

10.5 Conducting Participatory on-Station Research
It is not sufficient if farmers are involved only during problem identification and recording of indigenous knowledge systems. Participatory research is a two-way flow that both takes scientists to farmers' fields and brings farmers to research stations. Hence, involving "research minded" farmers while conducting on-station research is essential and at the same time challenging. Since farmers and scientists each know and understand many things, but have little overlap between their domains of knowledge, farmer-scientist interaction should help both groups learn. Since both professions are constantly experimenting, more interaction should improve each other's experiments. 
Scientists have a wealth of knowledge concerning biological factors related to food production whereas small-scale farmers have a wealth of knowledge concerning the management of ecological, technological, and organizational factors related to food production under specific local conditions (Fernandez and Salvatierra, 1989). For instance, incorporating farmers into on-station germplasm screening can produce useful information at little cost (Haugerud and Collinson, 1991). Before conducting on-station research on cultivar selection, plant breeders should bring village-level seed producers (farmers) to the research station and listen to their criteria of varietal selection. For instance, one village-level seed producer indicated that coarse grain rice varieties never lodge during the earhead stage under irrigated conditions.
Conducting on-station research can be divided into two sub- components: 

Developing new research station technologies based on indigenous knowledge systems: 

Prain (1992) found that farmers evaluated cultivars using a wide variety of criteria that can be of immense interest and value to crop breeders. In Zambia, the farmers evaluation of a high-yielding hybrid maize variety and description of the positive and negative characteristics of locally-adapted open-pollinated varieties led to a more effective national maize breeding program (Warren, 1989). Hence, during the process of technology development, scientists at the research station should conduct research by building on the acquired indigenous knowledge systems. 

Developing new varieties of food crops by restoring the traits of local landraces is one of the examples of this process. For instance, a local variety of chili crop used by farmers in Kizhur, Pondicherry, India, is well adapted to agro-ecological and environmental conditions. Moreover, it is resistant to certain pests and diseases of chili. While introducing a variety from outside in order to obtain higher yields, farmers experienced new pest and disease problems. In this case, research station scientists can solve the farmers' problems by developing a new genotype by integrating the traits of local varieties (adapted to environmental stress and resistant to the fruit borer) and varieties from the research station. The new cultivars thus developed can be evaluated for their local adaptability using the procedures discussed in the latter stages.

Integrating indigenous knowledge systems and existing research station technologies:

In some cases, research can be conducted by matching the indigenous knowledge systems and existing research station technologies. For instance, casuarina farmers in Pillayarkuppam, Pondicherry, India, conducted informal experiments by growing legumes such as blackgram or cowpea as intercrops in casuarina (a multipurpose tree) fields. But most of them faced problems such as the shattering of legume pods and spreading of legumes between casuarina trees. The research station scientists can conduct on-station research experiments with an objective to evaluate the performance of various legume varieties in casuarina fields and select certain legume varieties which are suitable for intercropping in casuarina fields.

The successful combinations of casuarina and legume varieties can be taken to farmer-oriented on-farm research for its validation under farmers' field conditions. Other examples where an integrated technology can be developed by blending Indigenous knowledge systems and existing research station technologies are developing IPM strategies by blending indigenous crop pest management systems and selected chemical pest control methods, and conducting integrated crop nutrient research to formulate crop nutrient schedules by mixing cattle, sheep manures and chemical fertilizers.

10.6 Conducting on-Farm Farmer-oriented Research (OFFOR)
Participatory on-station research formed the base-line for conducting on-farm farmer oriented research (OFFOR). The purpose of OFFOR is to validate the findings of the participatory on-station research. The primary role of the researchers is to match technological options that are developed from on-station research to selected farming conditions, and to provide leadership in designing the research. The disciplinary scientists should conduct the OFFOR in coordination with extension scientists. 

The following are the salient features of OFFOR proposed in the model: 

· OFFOR keeps the indigenous knowledge system of farmers as a base; 

· It facilitates a rigorous farmer participation well ahead of the on-farm research process in order to generate a basket of technological options; 

· It can be taken to wider areas among a wider spectrum of farmers covering different castes and gender with minimum cost;

· It has enabled researchers to get direct and firsthand feedback that helps researchers to improve or modify technologies.

Research scientists must present the integrated technological options developed during participatory on-station research (POSR) stage for consideration of selected farmers. The selected farmers are encouraged to identify technological options that would fit into their individual problems and resource constraints. For example, farmers with soil alkalinity problems might select a soil reclamation trial. Marginal farmers who rear cattle as their off-farm occupation are very knowledgeable of fodder trees that can be grown on field bunds and hence might select a trial on fodder tree evaluation. Marginal farmers who own bullocks to plow other farmers' fields for labor possess a bountiful knowledge on indigenous soil classification and the fertility status of that location or village and hence may prefer to choose a fertilizer trial.

Instead of selecting experimental plots, the OFFOR utilizes the entire farm for OFFOR research. By selecting experimental plots, we are narrowing the focus to a particular crop (mainly cereals and millets) in the farm, while neglecting the value of associated crops, trees, and livestock. For instance, farmers in the study villages grow legumes such as black gram and green gram in rice bunds. In some other cases, marginal farmers harvest crabs from the burrows of field bunds. Hence, selecting the entire farm for OFFOR is important. Such an effort would facilitate not only an in-depth understanding of the interactions among crops-trees-livestock but also their role in sustainable food production and resource conservation.

On-farm research should incorporate farmers' own methods of informal experimentation, their standards of judgment, and their suggestions concerning experimental design. Essential guidelines that need to be given consideration while conducting OFFOR include: 

· Management, not just implementation, should be left to farmers whenever possible;

· Farmer assessment is an important component of overall analysis. Measurements need to be made in order to quantitatively analyze outcomes and to diagnose reasons for observed responses;

· Farmer control is particularly important for site selection, plot sizes, seed rate, planting patterns, and timing of agronomic operations; and 

· Exploration and demonstration activities are required to stimulate awareness and interest in technological options. 

Socio-cultural factors, e.g., local labor constraints should be taken into account while conducting OFFOR. In research stations, constraints in labor are not always recognized whereas complex labor problems prevail in on-farm conditions. Laborers are employed by research stations on a permanent basis, and they are willing to perform any amount of laborious work since they are highly paid when compared to their counterparts in the country-side. The extent of labor constraints varies from region to region and many times from village to village. For instance, "planting 2-3 seedlings in rice" is an economically viable rice technology. Since planting 2-3 seedlings in rice is a time consuming process, it is difficult for farmers to convince women laborers to adopt this practice. Solutions for these kinds of problems can be identified only at the local-level. Local organizations and informal networks must be geared up so that negotiations can be drawn between farmers and women laborers. Such negotiations might end up with an intermediary technology which is congenial to both the parties.

Data pertaining to the following should be recorded from OFFOR farms:
· Crops grown including homestead gardens; 
· Crops grown in marginal areas;
· Direct and indirect costs involved;
· Indigenous technical practices of farmers and their impact on productivity and sustainability of agricultural system;
· Resource allocation due to the interaction of indigenous knowledge and research station technologies;
· Interaction among crops, trees, livestock, and fish; and 
· Short-term benefits accrued and long-term benefits expected.

Evaluating the technological options is an essential component while conducting OFFOR. The extension scientist should evaluate the performance of technological options with respect to:

· Compatibility with agro-ecological conditions;

· Compatibility with socio-cultural environments;

· Usage of labor;

· Usage of cash;

· Profitability;

· Need for institutional support; and

· Contribution to reducing risk

Feedback from on-farm research to research station is one of the weakest linkages in on-farm research programs. Conducting OFFOR might contribute significantly to overcome this constraint. 

10.7 Evaluating Technological Options
Extension scientists with input from farmers should evaluate the technologies that have been tested during the OFFOR in terms of their contribution to: (a) productivity of crops and associated livestocks, (b) sustainability of the agricultural system, (c) complexity (e.g., ease of experimentation), and (d) labor intensity. They are expected to arrive at any one of the following decisions:

· Drop the technological option that has been tested 
· Technological options need long-term research
· Technological option is ready for further dissemination.

The technological options that are proved to be viable after the on-farm research should be disseminated to farmers using appropriate procedures.  
Summary
This topic encapsulates the role of indigenous knowledge systems in agricultural technology development. The strategies, principles, and methodologies for recording and utilizing these systems are presented.  Agricultural development models in many African countries are still focused exclusively on scientific and technological developments generated through formal on-station research. The discussion was geared to help agricultural knowledge managers and training programs to experience ways in which indigenous knowledge systems can facilitate understanding and communications between researchers, extension and farmers, thus leading to participatory approaches to agricultural development.  Central to all this is the culture of entrenching knowledge sharing. The most effective way to create a knowledge sharing culture – is first to start to practice it at your level. The higher up the organization the more effective you will be in changing the culture but even if you are low down the hierarchy – you have an influence. Second, put in place the knowledge sharing technology and train and educate people in its effective use. The two together – people with the appropriate knowledge sharing mindset and the appropriate knowledge sharing technology to support them will rapidly bring about a knowledge sharing culture that helps you better meet your business objectives of generating relevant agricultural knowledge resources.
Learning Activity
Catalogue at least 5 case studies conducted in recent years that have shown that IK systems can play an important facilitating role in establishing a dialogue between rural populations and development workers. You have 2 weeks to hand in your report. 
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TOPIC 11: TECHNOLOGIES FOR AGRICULTURAL KNOWLEDGE   MANAGEMENT
Introduction

There is scarcely a field of human activity today that has not been touched by the dramatic changes in Information and Communication Technologies (ICTs) taking place over the last 10-

15 years. Agriculture and its associated natural resources management are no exceptions. This

topic examines the impact that new ICTs have had in agriculture, outlines trends and emerging ICT opportunities in the field, and offers some guidance on how ICTs can be deployed in the management of agricultural knowledge resources for sustainable agricultural development.
Learning Outcomes
By the end of this topic, learners should be able to:
1. Critique the existing information dissemination channels used by both public and private organizations and current ICT initiatives for the agriculture sector.

2. Conceptualize of a partnership of diverse players to promote ICT use in the agriculture sector. 
Key Terms
Digital revolution , ICT, Productivity
11.1 Defining ICTs: What is the Significance of the Digital Revolution? 
Information and communication technology can be defined as the combination of hardware, software, and the means of production that enable the exchange, processing, and management of information and knowledge. ICTs thus include technologies and methods for storing, managing, and processing information (e.g., computers, software, books, PDAs, digital and non-digital libraries) and for communicating information (e.g., mail and email, radio and television, telephones, cell phones, pagers, instant messaging, “the web,” etc.). In everyday speech, ICTs commonly refer to electronic and digital devices and the software used for storing, retrieving, and communicating information. However, the poorest and most vulnerable populations in many developing countries may have little opportunity or capacity to use or benefit from ICTs so narrowly defined. Broadening the definition to include some older more traditional technologies and methods (e.g., accounting ledgers, couriers, radio, television,

face-to-face training) allows the discussion to focus on the needs of agricultural communities and applicability of new technologies while simultaneously including more technologies available to the rural poor.
The renewed interest in ICTs for development arises because of the opportunities that digital technologies enable. The ability to record text, drawings, photographs, audio, video, process descriptions, and other information in digital formats means that exact duplicates of such information are possible at significantly lower cost than before. Moreover, digital and analog communications networks such as telephones and the Internet can transfer that information rapidly over large distances – around the globe if necessary. In many cases, the ability to transfer information via telecommunications networks can increase the value of producing information, lower the cost of delivering it to audiences, and improve the capacity of remote communities to review the quality of services they receive. If information is time-sensitive, the increased delivery speed possible through digital communications networks can raise its value tremendously. With information duplicable and globally transferable at low cost, information in digital form can be drawn from countless sources – local and remote – and repackaged to suit a user’s needs. Digital ICTs can thus be more interactive than their non-digital counterparts – they can respond more easily to a user’s specific requirements, often through automated or artificially intelligent processes that allow for efficient use of limited human resources.
Governments and organizations face information and knowledge explosion and ICTs can help governments in coping with this leading to better policy formulation, better programme implementation and need-based skill formation for increased productivity. Application of ICTs in information and knowledge management is no longer a choice but an imperative if economies have to survive in the unfolding era of knowledge economy, privatization, liberalization and globalization. ICTs can help mobilize science and technology for agriculture by linking agricultural specialists into virtual communities and accelerating agricultural research exchange between developing and developed countries. They can help develop trade
opportunities for farmers by linking smallholders into increasingly globalized production chains. ICTs can bridge the knowledge divide by permitting geographically distributed organizations to work together more effectively, allowing them to provide mutual mentorship and support. Finally, ICTs can support taking the long-term view, with tools for understanding and planning the future effects of today’s economic and land use decisions.

11.2 ICTs in Developed and Developing Country Agriculture
Information and communication technologies are rapidly transforming the face of agriculture in industrialized countries. Many if not most activities in the agricultural marketplace are now mediated by web-linked databases specifying prices, qualities, and quantities demanded. Electronic communication and websites enable farmers to access credit, government programs, and technical assistance under a variety of finance modes. Livestock semen, transgenic crops, and business development services can be located, bought, and paid for over the Internet, often delivered by next-day courier. Access to knowledge and information in many forms has become a key element of agricultural competitiveness at household, regional, and international levels. Information about agricultural products themselves and the conditions under which they are produced account for an increasing proportion of the final price, as demonstrated by the premiums attached to organic and fair-trade products. In short, the face of developed agriculture has changed as ICTs have become increasingly critical to farmers and agricultural planners in the developed world. In economic terms, information has become so critical that it needs to be recognized explicitly as a fourth production factor in agriculture.
The transformation of agriculture in developed countries has taken place in a context of high literacy rates, well-functioning telecommunication systems, readily available electricity, an established and regulated credit and banking system, well-developed transportation networks, high labor costs relative to the cost of computing equipment, and reasonably easy access to ICTs. In many areas in developing countries s, only some – if any – of these conditions may apply. Some might argue that these limitations make investment in ICTs for agricultural development too costly to be useful for genuine poverty alleviation or economic growth in rural communities. In fact, not including ICT or ICT-enhancements in the developing countries’ agriculture programs has serious costs and negative consequences. Farming families or communities that cannot connect to global information networks will not be able to take advantage of the opportunities they offer to reach higher-value regional and global markets. Aside from the lost development impact, such isolated communities will likely resent the effects of globalization and may associate them – as some do – with foreign policies adding fuel to international security concerns.

One of the advantages of digital information and communication technology networks is that information can flow quickly in many directions. This means that ICTs can lower barriers to community feedback and empowerment, as well as provide central managers with tools to better monitor project progress and assess community needs.
11.3 ICTs and Agricultural Knowledge Management 
Historically, technology improvements have had great impact on increasing food crop production and lowering food prices. Information and communication technologies have reduced the cost and increased the spread of communication, reduced previous barriers of time and location, and accelerated the integration of national production and finance systems into global systems. They are key catalysts in the present and largely unstoppable process of globalization. At the same time, there is increased concern that countries and national economies that are unable to competence effectively on the world market are becoming marginalized in the global systems that ICTs enable, widening the gap between wealth and poverty.
Understanding the place of ICTs in developing country agriculture depends on four key concepts: that knowledge is an increasingly significant factor of production; that all actors in the agricultural sector are part of an evolving Agricultural Knowledge System (AKS); that ICTs accelerate agricultural development by facilitating knowledge management for AKS members; and that ICTs are essential coordinating mechanisms in global trade. Expanding the use of ICTs in developing country agriculture will demand a more active and empowered role for rural intermediate organizations. These organizations will increasingly act as local knowledge brokers: they will identify client needs and suitable knowledge management methods, and provide feedback on the quality of existing agricultural knowledge services as well as identify new ones.
Knowledge management (KM) and technology today have become two sides of the same coin. Developments in these two fields are reinforcing each other. The four most popular types of knowledge management projects involved the implementation of intranets, data warehouses, decision support tools, and groupware. It has become inconceivable to think of one without the other. A number of functionalities in knowledge management (KM) are being helped by information and communication technologies (ICTs). 

The emergence of Information and Communication Technologies (ICTs) in the last decade has opened new avenues in knowledge management that could play important roles in meeting the prevailing challenges related to sharing, exchanging and disseminating knowledge and technologies.  ICT allows capitalizing to a greater extent on the wealth of information and knowledge available for Agriculture Knowledge, Science and Technology (AKST). The ultimate objectives of AKST activities are to come up with results that can advance research more in certain areas, and engender technologies that AKST stakeholders can use to increase production, conserve the environment, etc.
Long-term improvements in living standards for the rural poor require both resources and innovations to facilitate access to new markets and improve production capacity. ICTs have important roles in each of these areas. Improving agricultural performance is also a prerequisite for economic growth and creation of a stable environment for democracy. In poor countries, even a modest growth in agricultural output can significantly affect the national economy, and advances in agricultural science and technology have historically played pivotal roles in alleviating hunger and poverty. Agricultural innovation is understood today to be the result of an interacting constellation of agricultural actors: not just public agencies such as the extension network, but also private firms, NGOs, farmer associations, and others. In this context, ICTs are more than simply a tool to make each entity individually more productive; ICTs offer methods for weaving agricultural actors together into networks that can collectively identify, modify, act on, and implement relevant innovations.

11.4 ICTs, Critical Information Flows, and the Agricultural Knowledge System

The variety of new ICT tools for agriculture is impressive, but the tools need to be placed in an overall context of agricultural information and communication needs. By looking at the critical information needs of agriculture and farming communities, the focus can move away from a compendium of “neat gadgets” and their individual applications toward understanding of their overall role in promoting productive, equitable, and sustainable agriculture. The key framework for this is the Agricultural Knowledge System (AKS), consisting of the organizations, sources of knowledge, methods of communication, and behaviors surrounding an agricultural process. Keep in mind that knowledge is not the same as information: knowledge includes information, understanding, insights, and other information that has been processed by individuals through learning and thought. 

As farmers make critical decisions throughout the year (e.g., credit applications, crop selection, tillage methods, pest control, harvesting, post-processing, marketing, animal husbandry practices), a typical household will rely on its own accumulated experience and the support of local organizations (e.g., producer associations, input suppliers, rural credit agencies, extension services, NGOs, schools and others). The household may also receive radio and television broadcasts from more distant sources. Together, these form the local knowledge system accessible to a small farmer. The localized knowledge system represents information sources that are relatively accessible to a farming family and generally include an understanding of the farmer’s specific context and needs through repeated and often reciprocal interactions. Often there is a higher degree of trust between farmers and the entities in their local AKS than between farmers and more distant entities, such as national ministries or global organizations. Information exchange in the local knowledge system is generally by non-digital means: face-to-face discussions, printed pamphlets, videocassettes, radio broadcasts, etc. Local communities may lack affordable power and communication systems to drive ICTs, or they may need investments in human capacity to maintain them. Increasingly, some communities will begin to have access through such services as cellular phones, rural use of battery or solar-powered personal digital assistants (PDAs) or local telecenters/cybercafés run out of local organizations.
Agricultural knowledge and information needs to be managed like any other key business inputs. Advances in ICTs have helped create the discipline, termed knowledge management. Effective knowledge management means that an organization or network of partners gets the right information to the right person at the right time in a user-friendly and accessible manner so that they can perform their jobs efficiently. Development efforts must improve the capacity of the agricultural knowledge system to manage and disseminate knowledge effectively, particularly to small farming families and women. ICTs can play an important role in linking knowledge seekers to knowledge sources. Agricultural research, extension, and development organizations – public or private, for-profit or not-for profit – are all part of an overall agricultural knowledge system linked by information and communication. These organizations are in the business of providing knowledge as a product or service. 
Information and communication technologies can promote feedback in agricultural knowledge systems by:

· Facilitating two-way transmission of data and knowledge from local to global knowledge centers (e.g., Internet connections, cell phones, floppy disks, mobile storage devices, PDAs, digital cameras)

· Providing methods for central agencies to capture and analyze large quantities of feedback or requests from distributed field sites (e.g., databases, telephone call logs, web surveys, statistical analysis, website “hit analysis,” weblogs, discussion groups, automated decision trees, artificial intelligence)

· Reducing the effort involved in producing new information and knowledge that responds to feedback (e.g., lower creation costs vis-à-vis print materials, fewer if any print runs required, distribution more easily targeted, techniques for distributed research)

Linking remote users into mutual support networks so that they can both provide and benefit from their own accumulated experience The feedback that ICTs enable has the capacity to facilitate continuous improvements in the quality of local AKS services and to empower communities, but programs must include explicit plans to take advantage of feedback potentials: they do not happen automatically just because a digital technology is used. Processes must be designed and people given specific responsibilities to analyze and respond to feedback in order to take advantage of the opportunity. Presently many information sources use ICTs to make information available. Few if any provide client friendly opportunities to provide feedback on the content of the information posted. Examples of “return flows” of information include evaluations on the applicability of good practices advocated via the Internet or local price and market information supplied from remote/distributed sources, aggregated at a central location. In such cases, it is important to ensure that local communities have the capacity and opportunity to produce and publish their own content, and that they have some control over the information they divulge about themselves. ICTs may also offer opportunities for users to sell information about themselves if it is valuable, presenting an additional revenue opportunity for smallholders and their organizations. This would apply even to indigenous knowledge systems that are well captured. The diversity of ICT delivery mechanisms and the capacity of Internet-connected servers to repackage digital information to other devices can assist in overcoming many obstacles to cost-effective rural feedback promotion.

11.5 Using ICT in Agriculture: The Case Egypt
Way back in 1987, officials at the Egyptian Ministry of Agriculture and land reclamation recognized expert systems as an appropriate technology for speeding development in the agricultural sector. To realize this technology, in 1989, the ministry initiated the Expert Systems for Improved Crop Management Project (ESICM) in conjunction with the Food and Agriculture Organization of the United Nations (FAO) and the United Nations Development Programme (UNDP). The project began in mid-1989 and the Central Laboratory for Agricultural Expert Systems (CLAES) joined the Agricultural Research Center (ARC) in 1991. Through the development, implementation and evaluation of knowledge-based decision support systems, CLAES helped farmers throughout Egypt optimize the use of resources and maximize food production. A dozen expert systems were developed for horticulture and field crop management. In 2000, the Virtual Extension and Research Communication Network (VERCON) project was funded by the FAO Technical Cooperation Program (TCP) to develop a Web-based information system to strengthen the link between research and extension. This network was extended to include other stakeholders, and other services through a project funded by Italian Debt Swap Program and executed by FAO in collaboration. Several expert systems have been made available on this network in addition to other modules. In collaboration with ICARDA, CLAES has developed three regional expert systems for wheat and barley. CLAES also developed the National Agricultural Research Management Information System (NARIMS) through a project funded by FAO/TCP. This system has five modules: Institutes Information System, Researchers Information Systems, Projects Information Systems, Publication Information System, and National Research Program Information System. 

11.6 Challenges in Sharing, Exchanging and Disseminating Knowledge and Technologies

The first challenge is the poor mechanisms and infrastructure for sharing and exchanging agriculture knowledge generated from research at national and regional levels. Many research activities are repeated due to the lack of such mechanisms and infrastructure at the national level. Researchers can find research papers published in international journals and conferences more easily than finding research papers published nationally in local journals, conferences, theses and technical reports. The second challenge is the inefficient mechanisms and infrastructure for transferring technologies produced as the result of research to growers either directly or through intermediaries (extension subsystem). Knowledge and technologies fostering agricultural production and environment conservation are examples. Although many extension documents are produced by national agriculture research and extension systems to inform growers about the latest recommendations concerning different agricultural practices, these documents are not disseminated, updated or managed to respond to the needs of extension workers, advisers and farmers. This is also true for technical reports, books and research papers related to production. The third challenge is keeping the indigenous knowledge as a heritage for new generations. It is available through experienced growers and specialists in different commodities. These inherited agricultural practices are rarely documented, but they embody a wealth of knowledge that researchers need to examine thoroughly. The forth challenge is easily accessing and availing economic and social knowledge  to different stakeholders at operational, management and decision-making levels, so that those responsible will be able to make appropriate decisions regarding the profit making of certain technologies and their effect on resource-poor farmers.
Other Issues
· Governance - enabling and empowering rural populations;

· Developing global trade opportunities for farmers;

· Mobilizing science and technology, especially biotechnology, for use by poor farmers;

· Promoting sustainable development as part of sound environmental management;

Summary
Information communication technology (ICT), being less controversial than, say, biotechnology and becoming continuously inexpensive, offers a wide variety of tools that can help develop information products and services designed specifically to enhance the decision making capabilities of the newly emerging agricultural entrepreneurs. ICT can not only strengthen the traditional channels of information dissemination further, but also create new ones that allow localization of content-rich information products and services and their real-time delivery through multiple channels. However, like any other technology, ICT has a cost associated with it such as the cost of building infrastructure - PCs, modems, connectivity, bandwidth, and user training, the cost of developing the technology, the cost of maintaining the systems and of course the problem of obsolescence. It needs to be deliberated as to whether the ICT is sustainable for the rural development and for the resource poor common man. Several independent public and private initiatives are under way to bridge the digital divide that exists between the urban and the rural in many African countries. There appears a clear need to bring all these initiatives together to start a dialogue process for creating an accelerated forward movement. Novel partnerships of various players, who can compliment each other, would be needed to develop and disseminate information products and services in an economically sustainable and effective manner through ICTs. 
Learning Activity
Summarize case studies in your country in which ICTs have been used to capture, store, update and disseminate agricultural knowledge resources. 
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TOPIC 12: CONTEMPORARY ISSUES IN AGRICULTURAL KNOWLEDGE MANAGEMENT
Introduction

This topic introduces some of the issues that will need to be addressed in entrenching a culture of knowledge management in the agricultural sector. Among others such issues include: technical aspects of ICT feasibility in rural areas, energy needs and rural ICTs, gender issues, content relevance, technology trends, literacy and computer literacy. This topic introduces each of the key considerations that will have to be made in each of these areas. Learners are encouraged to explore these areas further and share their ideas.
Key Terms
Core Capabilities, Gender, Human Capital, Learning Organization, Re-usable Information Objects
12.1 Technical Aspects of ICT Feasibility in Rural Areas

Some of the most important hardware considerations in ICT and ICT-enhanced projects were covered in the preceding section, which emphasized the importance of moving beyond a computers-laptops-Internet model when using ICT to integrate agricultural information and knowledge systems for agriculture. When working with international agricultural researchers, national government agencies, universities, and other more “elite” organizations, desktop/laptop-cum-Internet and Internet portal approaches make sense, but more remote, less affluent, and less literate areas may demand alternative hardware systems that suit local needs and capacities.

A key concept for linking central computing centers to remote needs is server-side processing.

Server-side models of information processing allow users with relatively basic equipment (e.g., older computers, PDAs, cell phones, pagers, or other “thin clients”) to take advantage of powerful computers on the far side of a telecommunications connection. The more powerful computers accept simple commands and small quantities of data, process it (often in conjunction with large data sets of its own), and communicate only the results back to the more simple equipment. In this manner, a relatively simple computer or PDA can access powerful GIS software and large databases over the web. The key to using these technologies effectively is that the software on the more powerful end must be designed to know that it will communicate with less powerful clients, and be able to handle requests from devices other than PCs.

12.2 Gender Issues in Agricultural Knowledge Management
Gender dimensions can also be important in making hardware and software choices for management of agricultural knowledge. Many devices are “gendered,” meaning that cultures may tend to associate a device with men’s or women’s uses. Because of the PC’s association with science, for example, many cultures think of it as a device for men to use, but the cell phone is frequently more accessible to women, because of its association with communication. The modern PC is such an important and flexible device that it is critical to ensure that women have access to it and feel comfortable using it, but in designing content and content delivery that meets women’s needs, it can be helpful to consider which ICT-enabled devices are most readily available to women and which devices women feel most comfortable using.  As microchips find their way into more and more everyday devices, consideration for the “gendering” of devices can help meet women’s information and communication needs in agriculture and other areas in new ways.

12.3 Content Relevance

Content relevance of the agricultural messages and technologies will continue to be an issue. Is the content appropriate and relevant and can it be stored and retrieved in digital form? (e.g., documents, pictures, multimedia, databases, software applications, etc.). Content – along with communications and coordination – is what drives demand for digital ICTs and makes them so valuable. A good portion of agriculture applications of ICT seek to make content available via ICTs to populations that need it, but in the content design, it is important to produce content blocks as Reusable Information Objects (RIOs) so that they can be reused in a variety of desired contexts. This is particularly useful in distance-extension approaches, so that messages can be composed and recomposed of several RIOs ordered and reordered.
Aside from the production of RIOs, a critical opportunity not to be missed is the capacity for decentralized content production, whereby communities themselves create and/or evaluate the information content that they most need. The lessons learned by having communities search for, choose, and/or design their own content can be extremely useful for other communities in similar positions – not to mention donors – provided that a sensible library strategy for sorting and organizing such experiences has been planned in advance (Refer to discussion on Indigenous Knowledge Systems).
12.4 Promising Emerging ICTS and Energy Needs for Rural Areas
Even after the technology bubble of the 1990s, many information and communication technologies are advancing rapidly even as technology prices continue to fall. These trends suggest that more and more ICTs will become affordable at any specific income level over time. High-cost technologies concentrated in capital cities and regional centers are not necessarily inaccessible by remote communities, since server-side processing models can often facilitate shared access.
Electricity and power supplies are absolute prerequisites to using contemporary ICT systems. In rural areas of many developing countries, many people lack relatively inexpensive grid or ‘mains’ electric service, and extending the electric grid is often prohibitively expensive. Many developing countries are currently extending their electric grids, but vast numbers of communities amounting to over a billion people will continue to lack grid electricity for the foreseeable future. For these people, other energy options are essential if they are to benefit from rural ICT use. Several “off-grid” energy options exist for rural areas. Small renewable energy-based power systems such as solar photovoltaic (PV), small wind-electric turbines, or hybrid power systems are often ideal for powering information and communication systems. Compared to other agricultural equipment, ICT power requirements are relatively modest, and small-scale renewable energy or hybrid systems will often be the least-cost options for ICT electrical needs.
12.5 Literacy and Computer literacy. 

Low literacy rates in many agricultural areas in the developing world present challenges to the effective use of ICTs, but these challenges can be overstated. With proper attention to user interface design, ICT kiosks can use multimedia to communicate through pictures, sound, and video. The Development Alternatives Group in India has produced a site for its Technology and Action for Rural Advancement “TARAhaat.com,” designed for low-literacy users to help stimulate appropriate technology transfer and use in rural villages. The site is still evolving and is not perfectly suited to an entirely illiterate audience, but it provides a proof-of-concept sufficient to justify future investment in the outlined approach.
In an ICT-networked age, general literacy will become more important than ever as a key to

development. As part of a general ICT approach, teaching literacy and numeracy will be a key

factor in maintaining sustainable rural livelihoods and competitive smallholder agriculture, even when such literacy training is executed through traditional (i.e., neither mediated by nor oriented toward ICT) instruction methods.
Summary

Today’s’ is a world of asymmetric development, unsustainable natural resource use, and continued rural and urban poverty. Generally the adverse consequences of global changes have the most significant effects on the poorest and most vulnerable, who historically have had limited entitlements and opportunities for growth. The pace of formal technology generation and adoption has been highly uneven. Actors in the developed and emerging economies have captured significant economies of scale through among others, formal Agricultural Knowledge, Science and Technology (AKST). Agricultural Knowledge, Science and Technology will continue to dominate agricultural exports and extended value chains in many African economies. There is an urgent need to diversify and strengthen AKST in sub-Saharan African, recognizing differences in agro ecologies and social and cultural conditions. The need to retool AKST, to reduce poverty and provide improved livelihoods options for the rural poor, especially landless and peasant communities, and small scale farmers will have to continue as top priority.
Learning Activity
Explore the issues introduced in this topic further, indicating the likely consequences of ignoring them and suggesting strategies of effectively addressing them.
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