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Abstract: Facing with information technology era, the organization assessment’s paradigm has been changed and nowadays, organization and product’s life cycle depends on the amount of information they have and knowledge in a higher level than information has been become the most important competitive advantage of many organizations. Knowledge-related intangibles like personnel, ideas, know-how’s, communication and others are to be evaluated in organizations. The purpose of this paper is to present an integrated model for evaluating and measuring knowledge value in organizations. This model using a feed back loop, integrates knowledge evaluation goals, approaches and tools. The model states which approach and tool should be used for a specific goal of knowledge evaluation and measurement. Also a brief explanation of the approaches and tools will be presented.
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1   Introduction

“For countries in the vanguard of the world economy, the balance between knowledge and resources has shifted so far towards the former that knowledge has become perhaps the most important factor determining the standard of living - more than land, than tools, than labor. Today's most technologically advanced economies are truly knowledge-based.”
World Development Report, 1999
The crucial task of knowledge management (KM) is to make a visible link between knowledge and value and to find ways to protect and leverage it. To do this most effectively we need productive definitions of knowledge and value. Narrow definitions of KM will cause an information-oriented view to knowledge whilst broad definitions are too abstract to be actionable and can not be stated well in corporate finance [1]. We need definitions that fit for our goals in measuring and valuing knowledge which are not too broad and not too narrow, but ones that are just right. That means we need theories of knowledge that differentiate knowledge from information and people so as to produce new management approaches and decision frameworks. This also means adopting theories of value that respect the fundamentals of corporate finance, while providing the tools for linking soft but important KM benefits (e.g. accelerated learning or improved knowledge sharing) to hard dollars.
Having emphasized on three main issues in organizations: human, structure and information and communication technology, knowledge management tries to achieve organization’s strategies and goals through establishing proper structures and processes for exploiting knowledge resources based on focusing human asset as the main value of firms [2 ].

With the advent of information and communication technologies, the vision of perfect competition is becoming 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. 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. Unlike capital and labor, knowledge strives to be a public good (or what economists call "non-rivalry"). Once knowledge is discovered and made public, there is no marginal cost to sharing it with more users. Secondly, the creator of knowledge finds it hard to prevent others from using it.

Today’s economy is called the knowledge economy: "A knowledge-driven economy is one in which the generation and exploitation of knowledge play the predominant part in the creation of wealth" (United Kingdom Department of Trade and Industry, 1998). In the industrial era, wealth was created by using machines to replace human labor. Many people associate the knowledge economy with high-technology industries such as telecommunications and financial services. The purpose of this paper is to present an integrated model for evaluating and measuring knowledge value in organizations in this knowledge-based economy.

The rest of paper is as follows. In section 2, the goals of measuring and assessment of knowledge value will be stated. In sections 3, the four main approaches of knowledge value measurement and evaluation are discussed. Then the tools and techniques for evaluating knowledge are briefly stated in section 4 and the integrated model will be described in section 5. Section 7 finally includes the conclusion and future researches.

2   Goals of measuring and evaluating knowledge value in organizations

There are many goals which one may want to measure or assess knowledge value. Briefly the main goals of measuring and evaluation of knowledge value in organizations are as follow:

· Finding the real value of an organization not only based on explicit financial assets but considering intangible values.

· Determining the productivity of different know ledges through an organization.

· Valuing firm’s staff and determining their salaries in today’s organizations.

· Budget allocation to projects

· Determining the amount of achieving organization’s strategic goals

3   Different approaches in measuring and evaluating knowledge value

In this section, we review the main four approaches of measuring knowledge value which are mostly used and understood by academics and practitioners [3]. These approaches are: 1) Macro and Micro approach in measuring knowledge value, 2) Individual and Organizational approach in measuring knowledge value, 3) Knowledge Audit approach in measuring knowledge value and 4) Knowledge project’s life cycle approach in measuring knowledge value.

3.1
Macro and Micro approach in measuring knowledge value
In the current business climate, there is a growing need to spell out the concrete impact of knowledge projects on business performance. We can analyze this impact through a micro or macro approach. In macro approach [4], the intangible assets of an organization quantified using tools such as the Balanced Scorecard, score boards, indexes and navigators. The main benefit of macro approaches is that they allow an organization to consider performance indicators that are not purely financial. In spite of macro view in measuring and evaluating knowledge value, the micro approach, knowledge value will be measured through evaluation of knowledge projects and their impacts on other parameters in organizations. Thus in this approach a casual loop is constructed and then the impacts of knowledge projects on economic drivers of organization will be determined. 

3.2
Individual and Organizational approach in measuring knowledge value
Measuring knowledge value can be investigated in regard of individual or organizational point of view [5]. Firm’s staffs receive only fair compensation for the time worked and the value of employees is judged on the basis of their wages, rather than how fast they accumulate useful knowledge. The productivity of labor is not only a matter of wages. Productivity comes from knowledge capital aggregated in the employee's head in the form of useful training and company-relevant experience.
In the eyes of employee, he would learn new skills by company's investments in addition to what he promotes himself by reading books or going to seminars. If a corporation's investment in people increases the value of people faster than their salaries, everybody gains. Thus if the knowledge of the employee makes him more marketable he would learn it and the value of organization as a function of value of its people will get higher. This is the view of corporate on organization knowledge value which is described in the next section.

 In this approach the organization knowledge value comprises the total knowledge value besides their people and so when an employee who leave the workplace every night, may never return while storing in their heads knowledge acquired while receiving full pay.
3.3
Knowledge Audit approach in measuring knowledge value
Intangible assets are not easy to quantify, measure and value. The universally acknowledged difficulties encountered in attempting to quantify and measure corporate knowledge-value offers a strong case for the knowledge audit. The knowledge audit (K-Audit) is a systematic and scientific examination and evaluation of the explicit and tacit knowledge resources in the company [6]. The K-Audit investigates and analyses the current knowledge-environment and culminates, in a diagnostic and prognostic report on the current corporate ‘knowledge health’. The report provides evidence as to whether corporate knowledge value potential is being maximized.
3.4
Knowledge project’s life cycle approach in measuring knowledge value
This approach is effective when we use it with a micro approach concurrently. In other words, knowledge value will be identified by evaluating the impacts of implementing knowledge management (KM) projects on financial and performance indicators in different stages of knowledge project lifecycle using measures and gauges [7]. These impacts can be shown in reports such as personnel strength and capability with firm's processes, the role of captured knowledge in developing new products, brands and etc, length of customer lists.

The need for measurement of KM follows a bell curve pattern through the life cycle of a business life cycle.
4 Tools and techniques of measuring and evaluating knowledge value

After expressing the goals and approaches in evaluating knowledge value, in this section we will describe briefly the tools and techniques for applying in the above approaches with an explanation for how to use them in the area of knowledge valuing. These tools are subjected to authors of this paper and are to be developed.
4.1 Fuzzy Modeling 
Fuzzy modeling is an extension of the expert system techniques to uncertain and vague systems. Fuzzy set systems continue the traditions of physical modeling on the basis of understanding the system behavior. Fuzzy rules and membership functions can represent gradually changing non-linear mappings together with sudden changes. Fuzzy models can help in extracting expert knowledge on an appropriate level [8]. Fuzzy models can also be constructed from data, which alleviates the knowledge acquisition problem. Various techniques have been used to fit the data with the best possible accuracy, but in most cases the interpretation of results is not addressed sufficiently. Fuzzy models can also be considered as a class of local modeling approaches, which attempts to solve a complex modeling problem by decomposing into number of simpler sub problems. Fuzzy modeling is usually based on rule-based models. The most common alternatives are linguistic fuzzy models, which suit well extracting expert knowledge. 

Business peoples usually state their decisions roughly which we call them "business principles" or "rules of thumb".

"If we invest in this area higher than now, it’s more likely to be very profitable for our organization"

The source is either from their own business experience, or from business consultants or business schools, or the latest management books or gurus.
You will recognize these "business rules" as fuzzy rules with fuzzy states such as "poor” and fuzzy impacts such as "likely to be". These fuzzy rules can be combined using fuzzy logic. Thus fuzzy modeling can be used in evaluating the impacts of different know ledges in economic drivers of corporate when we face with rough words.
4.2 Analytical Hierarchy Process (AHP)
The analytical hierarchy process (AHP) is a comprehensive, logical and structured framework. And allows improving understanding of complex decisions by decomposing the problem in a hierarchical structure. The incorporation of all relevant decision criteria, and their pair-wise comparison allows the decision maker to determine the trade -offs among objectives. This procedure recognizes and incorporates the knowledge and expertise of the participants and makes use of their subjective judgments, which is a particularly important feature for decisions to be made on a poor information base. AHP is useful for ranking the different knowledge areas of corporate using various criteria for example in capital budgeting. It also ca be used where we want to determine the staff’s salaries.
4.3 System Dynamics (SD)
Human beings always needed to decide when he has been faced with a problem and usually, before everything, has sought a cause for that problem. Thus, quick problem solvers were the ones who survived in all eras. We quickly determine a cause for any event that we think is a problem. Usually we conclude that the cause is another event. For example, if sales are poor (the event that is a problem), then we may conclude that this is because the sales force is insufficiently motivated (the event that is the cause of the problem). This approach works well for simple problems, but it works less well as the problems get more complex, for example in addressing management problems which are cross-functional or strategic.

The methods of systems thinking provide us with tools for better understanding these difficult management problems. The methods have been used for over thirty years [9] and are now well established. However, these approaches require a shift in the way we think about the performance of an organization. The system dynamic techniques can analyze the interaction between different factors of casual loop in making value from knowledge and help us to determine the knowledge value of organization and also can help us to measure the productivity of each knowledge for various scenarios of knowledge focusing in organizations.
4.4 Linear Programming (LP)
Linear optimization consists in trying to find the optimal value (maximal or minimal value, depending on the problem) of a linear function of a certain number of variables (usually labeled x1, x2, ...xn), given a set of m linear constraints on these variables (equalities or inequalities). 

Even if it may seem quite theoretical in a first approach, linear optimization has a lot of practical applications in real problems. Especially, it is often used in industry, governmental, organizations, ecological sciences...to minimize objectives functions (that can be production costs, numbers of employees to hire, quantity of pollutants released) given a set of constraints (availability of workers, of machines, ...). 
Now LP is widely used in many disciplines. In the field of measuring and evaluating knowledge value, LP can be deployed in finding the optimal knowledge resources assignment to different projects of organization [10].     
4.5 Cobb-Douglas Equation (CD)
Fundamental to economic analysis is the idea of a production function. It and its allied concept, the utility function, form the twin pillars of neoclassical economics. Written P = f (L, C, T ...), the production function relates total product P to the labor L, capital C, land T (terrain), and other inputs that combine to produce it. The function expresses a technological relationship. It describes the maximum output obtainable, at the existing state of technological knowledge, from given amounts of factor inputs. Put differently, a production function is simply a set of recipes or techniques for combining inputs to produce output. Only efficient techniques qualify for inclusion in the function, however, namely those yielding maximum output from any given combination of inputs.

For the last two hundred years, neo-classical economics has recognized only two factors of production: labor and capital. Knowledge, productivity, education, and intellectual capital were all regarded as exogenous factors that are, falling outside the system. The market value approach draws on the idea that firms are bundles of assets (and capabilities) which are difficult to separate and to price separately on the market. These assets include ‘ordinary plants and equipment, inventories, knowledge assets, customer networks, brand names and reputation, and so forth’. This approach has been used to calculate the marginal shadow value of the knowledge assets from the estimation of market value equations [11]. The marginal returns to knowledge asset from an inter-temporal maximization program with many capital goods are extremely difficult to. In several econometric studies this difficulty has been tackled by assuming that the market value equations take a linear form or a Cobb-Douglas one. This produces an expression for the market value of the firm when many capital assets are involved in which the market value of the firm V is simply equal to the sum of the N assets K1, K2, …. KN, weighted by their shadow values, a1, a2… aN, i.e. 
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In these studies, the typical linear market value model takes the following form
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Where A represents the physical assets and K the knowledge assets of firm i at time t and q is Tobin’s q (The Tobin’s q is defined as the ratio of market value to the replacement cost of the firm. In the literature the replacement cost is approximated by the replacement value of firm’s physical assets) and
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 is marginal or shadow value of the ratio of knowledge capital to physical assets. In econometric studies, the shadow values of the assets are then estimated.

4.6 Balanced Score Card (BSC)
Balanced Scorecard (BSC) is a concept helping you translate strategy into action. BSC provides management with a comprehensive picture of business operations and a methodology that facilitates the communication and understanding of business goals and strategies at all levels of an organization. BSC starts from the company vision and strategies; from here critical success factors are defined. Measures are constructed that aid target-setting and performance measurement in areas critical to the strategies. Hence, Balanced Scorecard is a performance measurement system, derived from vision and strategy, and reflecting the most important aspects of the business [12].
Traditional performance measurement, focusing on external accounting data, was quickly becoming obsolete and something more was needed to provide the information age enterprises with efficient planning tools. For this purpose Kaplan & Norton [13] in the early 1990s introduced four different perspectives from which a company's activity can be evaluated: Financial perspective, Customer perspective, Process perspective and Learning and innovation perspective 

Recognizing some of the weaknesses and vagueness of previous management approaches, the balanced scorecard approach provides a clear prescription as to what companies should measure in order to 'balance' the financial perspective.

4.7 Human Resource Accounting (HRA)
Human capital represents the human factor in the organization; the combined intelligence, skills and expertise that gives the organization its distinctive character. The human elements of the organization are those that are capable of learning, changing, innovating and providing the creative thrust which if properly motivated can ensure the long run survival of the organization. Since classic study several decades ago, the topic of how to and whether to value human assets has been debated by accountants and human resource theorists. Indeed, the arguments for and against Human Resource Accounting (HRA) are especially pertinent to the valuation of intellectual assets in the new economy since they involve essentially the same issues [12].

4.8 Economic Value Added (EVA)
Economic Value Added is the financial performance measure that comes closer than any other to capturing the true economic profit of an enterprise. EVA® also is the performance measure most directly linked to the creation of shareholder wealth over time.

Put most simply, EVA is net operating profit minus an appropriate charge for the opportunity cost of all capital invested in an enterprise. As such, EVA is an estimate of true "economic" profit, or the amount by which earnings exceed or fall short of the required minimum rate of return which shareholders and lenders could get by investing in other securities of comparable risk. By taking all capital costs into account, including the cost of equity, EVA shows the dollar amount of wealth a business has created or destroyed in each reporting period. In other words, EVA is profit the way shareholders define it [14]. 
EVA in our view can be used for capital budgeting, corporate valuation and performance measurement.
4.9 Intellectual Capital (IC)

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. A firm's intellectual capital (IC) - employees' knowledge, brainpower, know-how, and processes, as well as their ability to continuously improve those processes - is 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. IC is a measure of a 'stock', intellectual property, and explicit knowledge assets and potential, when knowledge is concerned with flows, connections, reciprocity, trust and relationships [15]. IC cannot reflect the potential for new knowledge creation in any meaningful way and cannot get a handle on embedded or tacit knowledge. IC measurement puts the focus on knowledge assets when you really need to understand social networks, tacit competencies, beliefs and assumptions to get to grips with knowledge. Also IC struggles to get to grips with key knowledge parameters e.g. trust, context, culture, collaboration potential, relationship strengths, extent of weak ties, identity, learning gaps, empathy for mentoring and more. 

5 The integrated model

Having mentioned, valuing the organizations knowledge is very important in this knowledge economy. In this part, we describe our model for valuing knowledge which has been illustrated in Fig. 1. As shown in following figure, in the first step, the goal of valuing knowledge according to goals stated before should be selected. Then a proper approach according to four mentioned approaches and with respect to the selected goal should be chosen. When the suitable approach (an expert can help us to select the approaches) was selected, among the tools expressed above one or some tools appropriately must be chosen. In this stage, the results should be assessed and evaluated and if needed to obtain the true results, some changes have to be made on approaches or tools selected before. For example, if we want to know the productivity of different knowledges we have in our organization, we should select the micro approach and then we can do it using LP and AHP together or we want the market value of our organization, we can find it trough a macro approach or knowledge audit approach with selecting CD, BSC, HRA or IC as tools knowing that using each combination of above approaches and tools may need different time.   
6 Conclusion and future researches
The rate of technological change has greatly increased over the past thirty years. Technology and knowledge are now the key factors of production and knowledge have been become the basic form of capital and economic growth is driven by the accumulation of knowledge. But sustained GDP growth doesn't just happen. In order to make investments in technology, a country must have
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 sufficient human capital. Human capital is the formal education, training and on-the-job learning embodied in the workforce. In this paper, we proposed an integrated model for measuring and evaluating the knowledge value which integrates the goal of knowledge valuing, proper approach of knowledge valuing and suitable tools and techniques for achieving our goal of valuing knowledge of organizations. Although the relationships between these three parts of our model are not clearly stated in this paper, but it is to be developed in future in the form of an expert system. Currently, one who wants to use this model should get help of an expert for selecting the appropriate approach or tool and after analyzing the results of model, change the approach or tools chosen.
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Fig. 1 Integrated model for knowledge valuing
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