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ABSTRACT 
This paper presents the Hierarchical Assessment Index (H.A.I.) as a suitable holistic model for the 
assessment of intellectual capital. The HAI model considers the strategic assets of a company and its 
competitive context, to assess intellectual capital characteristics and the economic value it generates. 
The model is based on the Analytic Hierarchy Process (A.H.P.) approach to assess the quantitative 
and qualitative features of a company and to establish priorities among the main strategic assets with 
respect to the company’s performance targets. The main aim of the model is to obtain a global index 
to express the aggregated results achieved by the organizational strategies. In addition, the model is 
empirically applied to provide a validation of its peculiarity. 
 
Keywords: Intellectual Capital; Assessment Model; Value driver; Measurement indicators; Analytic 
Hierarchy Process. 
 

1. Introduction 

Recently, Intellectual Capital (IC) attracted a great interest in many countries of the Arab region 
(Bontis, 2004). IC has been recognized as a basic economic factor which drives growth to face the 
worldwide competition.  
In particular, Jordan has been ranked as the second highest IC index in the Arab state (Bontis, 2004). 
This is due to the fact that Jordanian ICT companies are knowledge-intensive and strongly based on 
IC sources In spite of this; however, Jordanian managers do not have the right methods of evaluation 
to asses IC and are not able to recognize the IC added value to business performance. The paper 
presents a model to assess the IC and provides an answer to each of the following research questions : 

 How to assess the organizational IC by considering the context, the sector and the company 
environment?  

 How to support the managers in the IT sector, in understanding the value of the IC and in 
determining the appropriate indicators to be used in the evaluation process? 

The paper is presented as follows. Section 2 discusses the literature about IC and traditional 
evaluation methods. Section 3 illustrates the Hierarchical Assessment Index (H.A.I.) model. Section 4 
describes the assessment process of the model. Section 5 presents an empirical study in which the 
H.A.I is applied to data from a Jordanian ICT firm and reports and discusses the results of the 
aforementioned study. Section 6 concludes the paper. 
 

2. Literature Review 
Many researchers and academics agreed on the need to move forward in shaping the IC definition 
(Stewart, 1997; Edvinsson and Malone, 1997, Sveiby, 1997).  The majority of these definitions were 
mostly spin and emerged from the term of intangible assets that has been formalized, captured and 
managed to Influence the company's assets via enriching and increasing its market value (Stewart, 
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1997), approved with other definitions by Bonitis (1999), Edvinsson and Malone, (1997); Roos et al., 
(1997); Sveiby, (1997). The IC classification found in the literature refers to taxonomy, which 
recognizes three kinds of capital: Relational, Structural, and Human. This classification has been 
adopted and will be explained in the third paragraph. 
Though CEOs from different sectors consider IC as an important strategic asset, which constitutes the 
source of competitive advantages and financial performance, IC assessment is still under exploration 
and a general and recognized methodology has not yet been defined. 
With regard to the IC, numerous evaluation models have been proposed. However, most of these 
models have now become outdated. Most of them rely on standard financial techniques for IC 
assessment, which can provide data on the present market value (PMV) of the evaluated company. 
The main methods are “Technology Broker” (Brooking, 1996), “Balanced Scorecard” (Kaplan and 
Norton, 1996), “Intangible Asset Monitor” (Sveiby, 1997), The “Skandia Business Navigator” 
(Edvinsson and Malone, 1997), “the Intellectual Capital Index” (Roos et al. , 1998) and the “Fuzzy 
Intellectual Capital Index” (Kale, 2009). 
Furthermore, experience has demonstrated that, in addition to listing and classifying companies’ 
intangible assets, it is necessary to determine the characteristics which influence companies’ 
performance and their positive e and negative trends. 
Since a firm’s intangible asset development is strictly related to its competitive strategy, Zack (1999) 
recognized the importance of adopting a strategy reflecting the management decision on how to 
respond to external reality. To do this, managerial perceptions should shape the way knowledge 
resources are used and it should be a value of intangible assets to the organization. Thus, managers’ 
opinions and experiences should be taken into account for the achievement of the desired performance 
not only with regard to the actual state of the company’s performance, but also with regard to its 
development over time. Reasonably, the choice of intangible assets to be developed by an 
organization is strictly dependant on its capability to make this choice fit for the business strategy of 
the company (Johansson et al., 2001); not secondarily, it is relevant to understand on what specific 
areas the organization needs to focus and what knowledge assets of human resources need to be 
leveraged within each specific area (Andreou et al., 2007). 
 

3. The Hierarchical Assessment Index Structure 
The “Hierarchical Assessment Index” (HAI) model is based on the previous study held by Grimaldi 
and Cricelli (2009). The HAI classifies all the intangible assets in successive levels so that each of 
them directly influences the performance measurement (Figure 1). 
The model has the capability to show a balanced image of the intangible assets of the firm, as each 
asset can be allotted a priority that gives the measure of the influence on the performance. The 
definition of these priorities is based on a process which assembles managers’ thoughts and 
experiences through the Analytic Hierarchy Process (Saaty, 1980).  
The first level of the hierarchical structure encompasses the organization’s goals and, therefore, holds 
the highest degree of significance. This global value includes all of the second level elements (value 
drivers), which specify contents and meaning of the company’s goal; the tangible and intangible 
assets referring to each element of the second level are grouped into the elements of the third level 
(characteristics); at the last level, the measurement indicators are provided. 
 

 
Figure 1. The H.A.I. Hierarchy 
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3.1 The Value drivers 

The Human Capital, Organizational Capital, and Relational Capital have been introduced in literature 
as part of IC structural taxonomy (Edvinsson and Sullivan, 1996; Roos and Roos, 1997).  
Human capital refers to the contribution of human capital to the IC. Sveiby’s (1997) refers to human 
capital as individuals’ - usually employees - contributions to the organization in the form of 
knowledge, ideas, innovations, patent, and much more, which makes competence an intangible asset.  
Structural capital concerns all the organizational process, polices, functions, procedures, technology 
and organizational structure as an important part of the IC taxonomy. (Edvinsson and Malone ,1997; 
Stewart, 1997; Roos et al., 1998). 
Relational capital contains the organizational knowledge in terms of the relational structure with 
external parties, from customers, suppliers, partners; joint ventures (Stewart, 1997). The relational 
structure enhances employees’ knowledge, experiences and contributes to the organization’s IC.  
 

3.2 The Characteristics 

Stability, Efficiency, and Growth: these characteristics refer to specific aspects of each value driver by 
means of properly defined performance indicators. 
Stability represents the endowment of the company in terms of material and immaterial talents and 
capabilities examined at a precise time (“As Is” condition).  
Efficiency is intended as the capacity of obtaining the desired performance by means of the available 
tangible and intangible assets. 
Growth answers the demand for controlling company development and the positive trend of its 
continuous improvement. The analysis of growth studies the (“To Be” condition) of the variables. 
 

3.3 The Measurement Indicators  

Measurement indicators vary from an organization to another and depend on the typology of industry 
and on the dimension of the firm. 
Measurement indicators have been identified by reviewing the literature (Klock & Megna, 2000; 
ACS, 2002;  Carlucci et al, 2004; Lee, Lee, & Kang, 2005; Capello & Faggian, 2005; Marr, 2005; 
Bozbura & Beskese, 2007; Carlucci & Schiuma, 2007; Unger et al, 2009; Nevine & Tony, 2010). In 
addition, the identified measurement indicators (Fig. 1) have been selected by studying the 
competitive environment of Jordanian IT Companies. Finally, the proposed measurement indicators 
have been classified into three value drivers and divided into three characteristics. 
 

4. The Assessment process 
The assessment process begins with establishing the degree of importance (priority) with regard to the 
totality of the assets in achieving the company’s prefixed goals: xijk. 
In order to do this, the AHP is used to determine the degree of importance of each element of the 
hierarchical structure and to calculate its overall priority. In order to establish the priorities of the 
elements in the hierarchy, the elements are compared pair-wise against the forefather element. This 
comparison is achieved using the AHP comparison scale (Saaty, 1980), in which comparison is 
expressed verbally, and these verbal comparisons are then represented numerically. In particular, the 
pair-wise comparison process starts at the top of the hierarchy to select the value driver with the 
highest priority. Then, at the level immediately below, the priorities of the value drivers are divided 
by the weighting process among their descendant, and so on. In order to obtain the set of overall 
priorities all the results of the pair-wise comparison need to be synthesized. The overall priority of an 
element is the degree of importance of that element with regard to all the other elements in the 
hierarchical structure and represents its significance with respect to the whole of the company’s 
performance. 
Therefore, the overall priority of every measurement indicator is expressed by xijk, where: 

 i value refers to the value driver and run from 1 to 3 (Human Capital, Organizational Capital,  
Relational Capital); 

 j value refers to the 3 characteristics of each value driver; it runs from 1 to 3 (Stability, 
Efficiency, and Growth); 

 k value refers to the measurement indicators that relates to each value driver and to each 
characteristic; it runs from 1 to the total number of the selected indicators. 
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In the following step, a qualitative value, which expresses the numerical value of the performance of 
each indicator, is calculated: pijk. In this process, it is necessary to take into account both the temporal 
variations of the indicators and the expectations by managers for the improvement of their 
performance. To fulfil this objective, it is necessary to make use again of the A.H.P., but in a different 
application from that previously implemented. A pair-wise comparison is made using three elements 
for each indicator: 

 The value of the performance calculated for the time period “T” (PT); 

 The value of the performance calculated for the time period immediately preceding the time 
period “T”, that is “T-1” (P T -1); 

 The desired performance (P Desired). 
The three element matrix of the pair-wise comparison is represented in Table 1. The three values are 
derived as it follows: P(T-1; T) is the numerical ratio between the value of the performance of the 
indicator calculated for the time period “T” (PT) and that calculated for the time period “T-1”; P(T-1; 

Desired) is inferred from the opinion of the manager about his expectation for the value of that indicator 
(PDesired); P(T; Desired) is determined by simply substituting one relation into the other, so as to obtain a 
numerical value. This particular procedure helps to avoid the inconsistency that could emerge from 
the fact that one of the three terms of comparison derives from subjective considerations (P Desired) and, 
also, that some measurement indicators derive from qualitative data. 

 

Table 1. The pair-wise comparison matrix of each measurement indicator 
 

 P T-1 P T P Desired 

P T-1 1 P (T-1; T) P (T-1; Desired) 

P T  1 P (T; Desired) 

P Desired   1 

 

By means of the same procedure as the one used to find the priorities of the pair-wise comparison 
matrix, the normalized values of the priorities for each of PT, PT-1 , and PDesired are obtained. The 
priority of PT is the weight of the performance of the measurement indicator, calculated for the time 
period “T” with respect to its correspondent value for “T-1” and to its desired performance.  
Reiterating the aforementioned procedure for each of the indicators, supplies an evaluation of 
performance (pijk), where the indexes i, j, and k  are the same as for the value range and connotation of 
the quantitative value xijk. 
For each indicator, the value of pijk is comprised between 0 and 0.5. This follows from the fact that the 
sum of the three weights of PT, PT-1, and P Desired must be unitary and that the value of P Desired must be 
higher than those of PT and PT-1, in consequence of managers’ expectations. It is demonstrable that the 
weights of PT and PT-1 cannot assume values either negative or higher than 0.5. 
At this point, for each indicator, it is possible to combine the weights of the performance (pijk) with 
their overall priorities (xijk). The sum of the products of pijk and xijk of each measurement indicator 
results in a unique index, the H.A.I.: 

H.A.I. = ∑i∑j∑k xijk∙pijk 

The value of H.A.I. is comprised between 0 and 0.5, in consequence of the fact that every pijk cannot 
assume a value which is either negative or higher that 0.5 and that every xijk cannot assume a value 
either negative or higher than 1. 
 

5. Model Applications 
The paper presents an empirical study from Jordan, whereby the HAI model has been applied on ICT 
startup projects Investment Company. Oasis 500 is a regional early-stage fund and entrepreneurship. 
The goals of Oasis 500 are to enable early stage companies in ICT industry and to transform ideas 
into viable businesses, by concentrating on the transformation of ICT, mobile and digital media 
ventures. The researchers used an AHP-based questionnaire to collect data from managers working at 
Oasis 500. The empirical study was carried out using the Expert Choice v.11 (EC) software package, 
which allows the synthesis of values, as described in Figure 3. 
Referring to the obtained results, "Employee Turnover" provided the highest contribution to HAI. 
This indicates that the company pays great attention to their human capital, especially as a 
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consequence of the reduction of turnover. In fact, high rate of employee turnover has a negative effect 
on performance, as it implies losing substantial numbers of experienced and knowledgeable 
employees for the company. 
Moreover, the "Satisfaction of Employee" offered the second highest contribution to HAI. This 
indicates that employee satisfaction and financial performance is indisputably based on simple human 
resource management role that says; the satisfied employees lead to providing better customer 
services and satisfaction, which creates long-term relationships that lead customers to spend more 
money and generating high financial performance. 
The third and fourth contributions to HAI were the "Returns on assets", which indicates high 
efficiency of the company’s structural capital, and "Revenue from new product and product 
development", which indicates the high growth under company structural capital. It is important to 
consider that the priority of these aspects is very high, but the performance is not adequately 
recognized. This should suggest investing much more on these topics. 

 

 
      
           Figure 3. Measurement Indicators classification according to the value driver & characteristics 
 

In addition, a sectional analysis can be performed on successful or unsuccessful actions at every level 
of the structure (Figure 4). It is possible, in fact, to focus the attention on the performance and on the 
weights of the indicators for each value driver, separately. RC, SC, and HC have a global contribution 
of 0.0259, 0.1095, and 0.2596, respectively. This means that the RC generated the lowest performance 
indicators among the 27 characteristics. This can be explained by the fact that Oasis 500 focuses on 
start-up ICT projects and companies. As a consequence, these phases require a strong investment on 
HC and SC, rather than on RC. 
Finally, the HAI index value is 0.3950 which indicates a high performance of the company. Indeed, 
the closer value of the H.A.I. to 0.5, which is the maximum value that H.A.I. can assume, the more 
advantageous the utilization of the available assets by the company. On the other hand, the margin of 
divergence from 0.5 will indicate the measure of the relevance of corrective strategies. 
 

 
  
                          Figure 4. Measurement Indicators classified according IC taxonomy 
 
This means that a HAI value of Oasis 500 generated a high performance value of the available 
intangible assets. However, Oasis 500 could improve its performance by giving more attention to the 
relational capital to insure a higher H.A.I. index value in the future. 
 

6. Conclusions 
In the proposed model, the H.A.I. identifies the sources of added value and competitive advantage in 
each business context and singles out those assets which can improve the performance. Firstly, it 
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supports the assessment of IC, starting by a global sight of the obtained results. Secondly, it analyzes 
and measures each single value driver quantitatively. Lastly, the model enables the management to 
check the behavior of a particular indicator, and whether the company’s performance is affected, 
positively or negatively, by it. In this way, the management is solicited to identify and promptly adopt 
corrective strategies. Finally, by means of the empirical studies, the HAI model has been tested and 
validated, since the obtained results confirm the expectations of the interviewed manager. 
In the empirical study presented here, 27 indicators have been suggested. However, a point that must 
be addressed regards the fact that these indicators depend on the environment and sector in which the 
HAI model is applied. Future studies will be carried out by analyzing wider samples of companies 
from Jordan to ensure validation of the HAI model. 

 

REFERENCES 
ACS, Z., (2002). Innovation and the Growth of Cities, Cheltenham: Edward Elgar.  
Andreou, A. N., Green, A., Stankosky, M. (2007), A framework of intangible valuation areas and 
antecedents, Journal of Intellectual Capital, Vol. 8 No. 1, pp. 52-75. 
Bontis, N., 2004, National Intellectual Capital Index A United Nations initiative for the Arab region,  
Journal of Intellectual Capital, Vol. 5 No. 1, pp. 13-39. 
Bozbura, F. T., Beskese, A. (2007), Prioritization of organizational capital measurement indicators 
using fuzzy AHP international, Journal of Approximate Reasoning, 44, 124–147. 
Brooking, A. (1996) Intellectual Capital: Core Assets for the T.M Enterprise, TBusiness Press. 
Capello, R. & Faggian, A. (2005) Collective learning and relational capital in local innovation 
processes, Regional Studies, V.39, 75-87 
Carlucci, D., & Schiuma, G. (2007). Knowledge asset value creation map. Assessing knowledge asset 
value drivers using AHP. Expert Systems with Application, 32, 814–821. 
Carlucci, D., Marr, B., & Schiuma, G. (2004). The knowledge value chain – How intellectual capital 
impacts business performance. International Journal of Technology Management, 27(6–7), 575–590. 
Edvinsson, L., Malone, M. S. (1997), Intellectual capital: The proven way to establish your 
company’s real value by measuring its hidden values. London: Piatkus.  
Johansson, U., Martensson, M., Skoog, M. (2001), Measuring to understand Intangible Performance 
Drivers, European Accounting Review, Vol. 10, No. 3, pp. 407-437. 
Kaplan, R. S., Norton, D. P. (1996) Using the Balanced Scorecard as a Strategic Management System, 
Harvard Business Review, January-February. 
Klock, M., & Megna, P. (2000). Measuring and valuing intangible capital in the mobile 
communications industry, the Quarterly Review of Economics and Finance, 40(4), 519–532. 
Lee, K.C., Lee, S., Kang, I.W. (2005), KMPI: measuring knowledge management performance, 
Information & Management, Vol. 42, No. 3, pp. 469–482. 
Marr, B. (Ed.), (2005). Perspectives on Intellectual Capital. Multidisciplinar/ Insights into 
Management, Measurement and Reporting. London: Elsevier. 
Grimaldi, M., Cricelli, L. (2009) "Intangible asset contribution to company performance: the 
“hierarchical assessment index”", VINE, Vol. 39 Iss: 1, pp.40 – 54. 
Nevine, E.T., Tony. T. (2010), Applying artefact-based criteria to the recognition of “organisational” 
assets, Journal of Intellectual Capital, Vol. 11 No. 4, pp. 451-480. 
Roos, G., Roos, J., Dragonetti, N., Edvinsson, L. (1998) Intellectual Capital: Navigating in the New 
Business Landscape, New York University Press, New York. 
Saaty, T. L. (1980) The analytic hierarchy process. NewYork: McGraw-Hill. 
Kale, S., 2007, Fuzzy Intellectual Capital Index for Construction Firms, Journal of Construction 
Engineering and Management, Vol. 135, No. 6, June 2009, pp. 508-517. 
Stewart, T.A., Intellectual Capital: The new wealth of organizat ions, Doubleday/ New York, 1997.  
Sveiby, K. E. (1997) The Intangible Asset Monitor, Journal of Human Resource Casting and 
Accounting, Vol. 
Unger, J.M., Keith, N., Hilling, C., Gielnik, M.M., Frese, M., 2009. Deliberate practice among South 
African small business owners: relationships with education, cognitive ability, knowledge, and 
success. Journal of Occupational and Organizational Psychology, 82, 21–44. 
Zack, M. H. (1999), Managing Codified Knowledge, Sloan Management Review, Vol. 40, No. 4, 
Summer, pp. 45-58. 


