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Abstract

Purpose — The purpose of this paper is to review extant literature to identify models intended to
measure/classify intellectual capital (IC) to establish the current body of knowledge that has been built
since the review by Marr et al (2004).

Design/methodology/approach — The study consists of a systematic review of peer-reviewed
articles on IC classification. The review was conducted for the period 2004-2014 in order to reach the
aim. To ensure that all major models are included, important works developed prior to 2004 were
captured as well.

Findings — The review resulted in 83 additional models indicating continued research activities with
regard to the topic. These models were merged with prior IC models and mapped on a timeline. The
timeline clarifies that 2008, 2010, 2011, 2012 and 2013 represent the years of greatest research activity
(outcomes). Additionally, the analysis of the list of IC frameworks resulted in the development of an IC
Meta model. It synthesizes research activities in the field and highlights the main IC dimensions and
sub-dimensions.

Research limitations/implications — This study may not have enabled a complete coverage of all
existing peer-reviewed articles in the field of IC classification. Yet, it seems reasonable to assume that
the review process covered a large proportion of studies available.

Originality/value — By aggregating and consolidating the IC frameworks covered, the study does not
only provide an IC Meta model, but also promising directions for future research.

Keywords Intellectual capital, IC, IC frameworks, IC models, Intellectual capital dimensions,
Systematic literature review

Paper type Literature review

1. Introduction

Ten years ago Marr et al (2004) reviewed models intended to measure intellectual
capital (IC). At that time, measuring IC or knowledge was in a developmental stage, and
several academics as well as practitioners tried to come up with frameworks that took
the specific nature of IC/knowledge better into consideration. Were they successful in
reaching this aim? Has a standard perspective of IC been established (Edvinsson and
Kivikas, 2007) which would make the development of more frameworks redundant
(Marr and Chatzkel, 2004)? Picking up Marr and Chatzkel's expression, what has
happened with IC taxonomies as they have reached the crossroads? The present
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paper’s intention is to delve into this matter and detect what has happened in the field
of IC models since 2004.

In the extant literature, different approaches about how IC may be classified and
measured are available (e.g. Stewart, 1997; Sveiby, 1997; Brooking, 1996; Lev, 2001;
Bounfour, 2003). However, despite the number of activities from both academics and
practitioners, one important hurdle was detected in the past: the lack of a common
language (Grasenick and Low, 2004). One explanation for this situation is certainly
the divergent viewpoints of different interest groups or disciplines, or between
considerations of strategy and measurement. The former is concerned with optimizing
the management of knowledge resources in the company to improve performance,
whereas the latter focusses on establishing standards for organizational accounting to
provide stakeholders with a more comprehensive and comprehensible picture of IC
expressed in terms of traditional monetary data (Petty and Guthrie, 2000). Besides
these two perspectives, other research strands dealing with IC, such as human resource
management, information and communication technologies, knowledge management,
and sociology, can be found as well (Marr and Adams, 2004; Diefenbach, 2006),
which definitely complicates the dialogue in the field. Therefore, the question is what
have happened regarding this situation over the years? Has a standard IC
measurement established itself? Or do we continue to see a situation in which
different interest groups or disciplines come up with new proposals without taking into
consideration the ones already present?

Having this in mind, the purpose of our paper is to review extant literature to
identify models intended to measure/classify IC and the kind of new knowledge that
has been produced regarding the measurement of IC since the review by Marr et al.
(2004). Thereby the focus of our review will be on frameworks that have been published
in peerreviewed journals given their topicality, higher credibility and greater
probability that prior research has been taken into consideration. Against the
background of the relevance of IC for developing a sustainable competitive advantage
(Roos and Roos, 1997; Sveiby, 1997; Van Wijk et al, 2008), organizations need ways to
manage and measure IC in order to monitor the success or failure of their investments
in IC, otherwise an optimal allocation of scarce resources is impossible. Therefore,
intense research activities in this area are still justified. According to the study’s
purpose, the following research questions have been formulated:

RQ1. Which studies have been conducted since 2004 that focus on IC measurement/
classification?

RQ2 What were the main findings of these studies?

The paper is organized as follows: the research method employed to come close to the
research problem is described in the next section. Afterwards, the results are presented
and discussed. The conclusions and implications of the study are laid out in the final
section. Here future research directions are highlighted as well.

2. Methodology

In the review process, the authors adopted the principles of a systematic review as
recommended by Jesson et al (2011) which comprises the following stages: mapping
the field through a scoping review; comprehensive search; quality assessment, data
extraction; synthesis and write up.
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First, a research plan was developed comprising the research questions of interest,
the keywords, and a set of inclusion and exclusion criteria. The paper’s aim was to
determine the current status of research on IC frameworks since the work conducted by
Marr et al. (2004). The research questions formulated, as outlined above, were:

RQI. Which studies have been conducted since 2004 that focus on IC measurement/
classification?

RQ2. What were the main findings of these studies?

To help answer the research questions inclusion and exclusion criteria were specified.
The inclusion criteria were: publications in the period 2004-2014, peer-reviewed articles,
English, French, Spanish, Portuguese and German language, and Scopus and Web of
Science databases. Papers published prior to 2004, books, gray literature such as
reports and non-academic research, languages other than the listed ones and other
databases than the two mentioned databases represented exclusion criteria.
Additionally, an excel data sheet was produced consisting of key aspects related to
the research aim. In the given case, these were: name of author(s), year of publication,
research aim/objectives, theoretical perspective/ framework, method, main findings and
name of the journal.

Second, once all relevant issues had been specified, two authors accessed the
databases and looked for suitable articles. The initial search used the keyword
combinations “IC” and “model” or “framework” or “definition” or “dimensions.” It
resulted in 696 articles from Scopus and 678 from Web of Knowledge. Removing the
duplicates resulted in 386 documents.

Third, all authors individually worked through the abstracts and, if relevant, further
sections of the articles to make sure that they actually covered the pre-defined scope.
This procedure yielded a final selection of 83 articles, which fulfilled the set criteria and
thus represented the basis of analysis.

Fourth, the 83 papers were divided among two members of the research team; thus
each author read approximately 41 papers. Subsequently, the authors entered the
relevant data regarding the research aim into the excel sheet. Then, all authors jointly
went through each data entry and discussed the content. In the case of possible
reservations on the part of the authors who had not read the paper, all authors went
through the paper in question. This approach helped to reduce the danger that the
analysis, and thus the conclusion drawn, might not be consistent.

Fifth, the final excel sheet was jointly discussed. This discussion enabled the
research team to categorize the findings under IC dimensions, which, in turn, helped to
clarify what body of knowledge of IC frameworks has been established over time.

Sixth, the final stage of the review process was devoted to writing up the findings.

The 83 papers were published in 31 different journals (Table I). It is not surprising
that the largest number of papers was published in the Journal of Intellectual Capital.
The journals can be assigned to the fields of information and knowledge management
(nine journals), business and management (five journals), business, management and
accounting (four journals), computer science (four journals), and public sector
management (two journals). The remaining journals address fields such as innovation,
economics, hospitality management and tourism, industrial organization, decision
sciences, sector studies and international business and area studies. This suggests IC
framework research interests a broad audience.
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Journal Frequency

Journal of Intellectual Capital 3
Expert Systems with Applications

VINE — The Journal of Information and Knowledge Management Systems
Management Decision

Industrial Management and Data Systems

Information and Management

Intangible Capital

Journal of Knowledge Management

Knowledge Management Research and Practice

Measuring Business Excellence

R and D Management

Advances in Fuzzy Systems

Decision Sciences

Education, Business and Society: Contemporary Middle Eastern Issues
European Business Review

Expert Systems

Foresight

Government Information Quarterly

Information and Orgamization

International Journal of Hospitality Management
International Journal of Intelligent Enterprise

International Journal of Management and Decision Making
Journal of Accounting and Organizational Change

Journal of Construction Engineering and Management
Journal of Information and Knowledge Management
Journal of Information Science

Journal of International Business Studies

Journal of the Knowledge Economy

Knowledge and Process Management

Periodica Polytechnica, Social and Management Sciences
Supply Chain Management
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Table L.
Information about
published and cited
papers on IC
frameworks

3. Presentation and discussion of findings

The outcomes of the authors’ analytical reflections are summarized in Table II and
Figure 1. Table II consolidates existing IC models. It consists of IC frameworks that
have been proposed after Marr ef al. (2004). Additionally, it includes some of the
important works in the field which were developed before 2004. Therefore, Table II
provides a holistic overview of research activities into IC frameworks originating
from 1996.

For the creation of Table II, the research team analyzed all identified IC models.
Thereby, the researchers individually analyzed the models and later compared and
discussed their findings. This approach resulted in the identification of 11 main
dimensions of IC capital (ie. customer, structural, human, innovation, business,
organizational, processes, relational, relational and customer, social and technological)
that were used to categorize the different IC framework components. These were used
as they represent elements typically applied in classical IC frameworks (e.g. Edvinsson
and Malone, 1997; Stewart, 1997). All of these dimensions served as table headers.
Consequently, the different types of capital dimensions as identified in the frameworks
are presented in the columns. More precisely, the dimensions are presented in the
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respective fields according to their conceptual level of appearance: first order, second
order, third order or forth order. In the case that some dimensions could not be assigned
to one of the 11 IC dimensions, they were assigned to a dimension as proposed in the
paper analyzed. For example, Malavski et al. (2010) proposed at the second level
(second order) the dimensions infrastructure assets and intellectual property. As both
items do not fit the 11 IC dimensions, they were added to the dimension that best fit
with the Malavski ef al explanations. Under the header labeled “analysis,” some
reflections relating to each IC model are presented. This also includes information
about prior work the respective model is based upon. Indeed, as can be seen in Table II,
several authors took advantage of prior work when presenting their own framework,
whereas other authors used past research in order to highlight their way of looking at
IC and its dimensions. The IC frameworks are presented in chronological order (i.e. year
of publication).

After having presented the composition of the different IC models, in the following,
the proposed frameworks are presented on a timeline (Figure 1).

As can be seen in Figure 1, the frameworks are displayed based on their year of
publication. The intention was to make a visual display of the development of IC
frameworks over time. As can be seen, some years are characterized by certain peaks,
Le. 2008, 2010, 2011, 2012 and 2013 indicating more research outcomes compared
to other years. Figure 1 clearly shows that the study of IC frameworks still attracts
research interest.

4. Presentation of IC Meta model

Having presented the IC frameworks in Table II, in a next step, and in order to better
understand the IC dimensions proposed and discussed over time, the authors
synthesized our current body of knowledge regarding IC and its dimensions in an IC
Meta model (Figure 2).

The Meta model follows the same structure as presented in Table II and can be
understood as follows. IC is considered the first-level construct and consists of the
following second-order constructs: structural capital, human capital, relational capital
and social capital. Structural capital is the “stuff” that is responsible for keeping the
organization running (Marr, 2005). It covers tangible and intangible assets and is
grounded by means of third-order constructs, e.g. innovation capital, process capital,
technological capital and organizational capital. Human capital is considered the most
important asset (Bontis, 2002). It is responsible for executing the other capitals. It is
established by the following third-order constructs: motivation, interpersonal skills,
knowledge, skills and attitudes. Eventually, relational capital embodies all the
organization’s relationships with customers, suppliers and other critical stakeholders
(Roos et al, 2001). Relational capital comprises the third-order constructs: customer
capital and business capital. Social capital also addresses relationships, but in contrast
to relational capital, it addresses the society as a whole (Still ef al., 2013). Social capital is
determined by the third-order constructs social activities and social interactions.

5. Conclusion

This study aimed at reviewing the research on IC frameworks in order to get a better
understanding of what has happened since Marr ef al’s work in 2004. Based on a
systematic review of the literature, 83 additional IC models were identified. These
frameworks were brought together with important works in the field, which were
developed prior to 2004. The frameworks were analyzed regarding their IC dimensions
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(Table II) and later mapped on a timeline (Figure 1). The timeline clarifies that 2008,
2010, 2011, 2012 and 2013 represent the years of greatest research activity (outcomes).
The timeline also clarifies that beyond 2004, authors have shown continued interest in
studying IC frameworks indicating a continued relevance of the topic. Table I also
illustrates that the majority of researchers took advantage of previous research
activities when coming up with their IC model. This is a welcome development as it
prevents a state of permanent reinvention. Instead, greater efforts can be designed to
the further development and refinement of the available IC dimensions. The analysis
of the list of IC frameworks resulted in the development of an IC Meta model (Figure 2).
This Meta model synthesizes previous research activities and highlights the main IC
dimensions and sub-dimensions.

In conclusion, the study's findings make it possible to provide in-depth insights
into the study of IC, its dimensions, and their development over time. As the field has
significantly grown since Marr ef al’s work, the present study complements and
extends their work. The present study also helps to illustrate whether a standardized
perspective of IC has emerged. The findings suggest that IC is best approached
through the dimensions human capital, structural capital, relational capital and social
capital. Additionally, the findings provide information on how different authors
understand and conceptualize IC dimensions. The resulting IC Meta model is
considered the main contribution of this study. It provides a holistic view of the topic of
IC classification/measurement and establishes our current body of knowledge
regarding IC frameworks as published in peer-reviewed articles. This IC Meta model
can serve as a useful basis for researchers interested in getting an overview of past
activities. It can also inform further research activities in the field. The Meta model
can also serve practitioners as they get a quick overview of IC and its dimensions. This
in turn can simplify work on specific IC dimensions.

Having determined the IC dimensions is one side, we all know it is even more
important to come up with ways or approaches that make the contribution of IC to
value creation in organizations visible. In consideration of the work performed to date,
which is summarized in the present paper's Meta model and also highlighted on
the timeline, it is recommended that future research takes into consideration the rich
material available and puts an even stronger focus on the development of IC measures.
Thereby, the emphasis should not only be on making the contribution of individual
IC dimensions visible, but on the combined and cumulative contribution of different IC
dimensions (and tangible resources), as only this would reflect value creation in reality
and the IC’s contribution to company performance (Andriessen, 2004). At the same
time, there is a need for future research activities that address the operationalization of
the different third-order constructs. Even though different measures fort different
constructs have been proposed over the years, the impression exists that the common
feature of these measures is they are predominately based on information that is easy
to collect in organizations and not on the information that would be needed to actually
measure IC and its different constructs. If IC is really so important for organizations
and their development, then increased efforts should be justified.

The authors are aware that the present study is not without limitations. Given the
research process chosen, this study may not have allowed complete coverage of all
contributions to the classification/measurement of IC. However, it seems reasonable to
assume that the review process covered a large proportion of existing peer-reviewed
articles. Finally, this paper proposes some research directions which are not exhaustive
but represent initial ideas.
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