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Abstract

This research proposes a conceptual framework for mapping and measuring
intellectual capital (IC) in knowledge-intensive organizations (KIOs) and designs a
tool specifically aimed at identifying and evaluating the processes that lead to the
creation, enhancement and maintenance of IC. IC is increasingly recognized as a key
strategic asset in today's competitive business environment. However, its intangible
nature presents challenges for quantification and it is particularly relevant in KIOs.
Despite various frameworks proposed by literature, the practical implementation of
IC measurement remains inconsistent, with limited evidence of its adoption and
benefits in organizations. This study adopts an interventionist approach, with
academics working with a research center to address the issues of 1C mapping and
measurement. The research findings present a conceptual framework and an IC tool,
composed of processes and processes indicators, which has been subsequently tested
in a selected department, representing our pilot case. This article contributes to both
research and practice on non-financial measurement, by conceptualizing an
innovative approach to mapping and measuring IC in the complex context of KIOs.
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1. Introduction

The purpose of this research is to propose a framework for mapping and
measuring intellectual capital (IC) and to design, refine and develop a tool
specifically aimed at identifying and evaluating the processes that lead to the
creation, enhancement and maintenance of IC.

IC is a critical strategic asset that contributes significantly to the success
and sustainability of organisations operating in highly competitive business
environments (Cohen and Kaimenakis, 2007; Bontis, 2001; Ross and Ross,
1997). As a result, effective IC management has become a critical factor for
organisations seeking to remain competitive in today's dynamic markets.

According to Kozak (2011), the concept of IC is still evolving and there
is no universally accepted definition for its subcomponents. However, it is
widely recognized that physical assets and access to capital alone do not
adequately reflect an organisation's ability to create current or future value.
A more complete understanding of this capability requires an analysis of the
organisation's intangible assets, such as knowledge, problem-solving
routines and the ability to perform specific tasks. In addition, intangibles
such as reputation, network affiliations and organisational culture are
examples of components of an organization's IC (e.g., Stewart, 1997). In this
context, Stewart (1997) defines IC as the synergy of human capital, structural
capital and relational capital.

One of the main challenges in the discourse on IC is its measurement. As
IC encompasses non-financial and intangible elements, quantifying its value
is inherently complex and challenging (Habersam et al., 2013; Giuliani and
Skoog, 2020). Several studies have emphasised that management accounting
plays an important role in addressing this challenge by enabling managers to
identify IC value drivers and develop information systems and performance
measures for effective IC measurement (Badia et al., 2019; Zambon et al.,
2019; Giuliani and Skoog, 2020; Trequattrini et al., 2021).

Although numerous frameworks and models have been proposed to
measure and capture the intangible aspects of value creation, their practical
application is often inconsistent (Dumay, 2012; Guthrie et al., 2012; Novas
et al., 2017). Furthermore, there is currently no globally accepted standard
for 1IC measurement in professional practice. This lack of standardisation
makes it difficult to compare and benchmark IC measurement across
organisations and industries. The context in which an organisation operates
can further influence IC measurement, as needs and priorities often differ
across industries and organisational types, making it difficult to apply a
single measurement model. These issues are exacerbated by the limited
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evidence of organisations actively measuring IC, with even fewer reporting
tangible benefits from such initiatives.

Developing a comprehensive and accurate measurement system for I1C
remains an ongoing challenge and a topic of significant debate in both the
business and academic communities (Novas et al., 2017; Dumay et al.,
2020). There is a growing need for research focused on identifying,
measuring and managing IC (Novas et al., 2017; Dumay and Guthrie, 2019;
Dumay et al., 2020).

The topic of IC measurement becomes even more relevant in the context
of KlOs (Hidalgo and Albors, 2008; Millar et al., 2016; Shimazoe, 2021).
Knowledge is a vital driver of business success and competitiveness,
particularly in KIOs which primarily focus on the creation and sale of
knowledge (Mas-Machuca, 2014). In fact, KIOs are organizations in which
knowledge serves as the main input and output. Companies with significant
levels of IC, such as KIOs, are more inclined to use non-financial measures
and sophisticated performance measurement systems that encompass
balanced and multi-dimensional approaches.

In light of these considerations, this study explores the topic of mapping
and measuring IC in the context of KIOs. Specifically, the research aims to
address the following questions:

RQ1: How can a conceptual framework for mapping and measuring 1C
for KIOs be developed?

RQ2: How can a tool be designed to identify and evaluate the processes
that lead to the creation, enhancement and maintenance of IC in KIOs?

To address these research questions, we present a case study developed
using an interventionist approach (Lukka, 2000; Jansen, 2018; Baard and
Dumay, 2020). We analyse a research centre, operating in the aerospace
sector, that encounters challenges in measuring and capturing the value of its
research activities, trying to solve a practical problem.

The remainder of the paper is organized as follows. After the introduction,
Section 2 presents an analysis of the literature, focusing on the identification,
measurement and management of IC and the unique characteristics of KIOs.
Section 3 describes the research methodology. Section 4 presents the
findings in relation to the development of the conceptual framework and the
design of a tool to identify and evaluate IC processes. Finally, Section 6
discusses the findings and presents the main conclusions of the paper.
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2. Literature review

2.1 Identifying, measuring and managing IC

In the knowledge-based economy, IC plays a pivotal role in creating a
competitive advantage and significantly influencing firm performance
(Stewart, 1997; Sveiby, 1997; Dumay, 2012; Guthrie et al., 2012; Lardo et
al., 2017). As a result, effective IC management has become critical for
companies seeking to remain competitive in today's dynamic market and to
drive innovation and sustainable growth. Within the discourse on IC, a key
aspect is its measurement, which encompasses intangible elements such as
employee know-how, brand reputation, innovation capacity and customer
relationship management. Intangible resources are recognized as significant
sources of sustainable value creation; however, quantifying this value
remains challenging due to its non-financial and non-mandatory nature
(Habersam et al., 2013; Giuliani and Skoog, 2020). Accounting professionals
have pursued diverse strategies to make these intangible assets more visible,
manageable, and exploitable (Meritum, 2002; Mouritsen et al., 2003). While
certain intangible assets, like patents, can be valued on a balance sheet
according to accounting principles, this is not possible for all elements of IC
(Fincham and Roslender, 2003). Despite the recognized strategic importance
of IC in business organizations, it is often not adequately represented in
external reporting. The main challenge lies in accounting for the value of
intangible assets that are not reflected in financial statements but that
contribute to the value creation of an organization.

To address these challenges, research and practical efforts in IC have
focused on proposing guidelines and models for its measurement (Mouritsen
and Roslender, 2009). The goal is to promote management practices that
strengthen company competitiveness and improve IC disclosure (Guthrie et
al., 1999; Andriessen, 2004; Sveiby and Lloyd, 2010). Although various
frameworks have been proposed to capture the intangible aspects of value
creation, their practical implementation remains inconsistent (Dumay, 2012;
Guthrie et al., 2012; Novas et al., 2017). Limited evidence exists of firms
actively measuring their IC, and there are even fewer reports of the benefits
derived from such measurement. Hence, there is a growing need for research
focused on identifying, measuring and managing IC (Novas et al., 2017,
Dumay and Guthrie, 2019; Dumay et al., 2020).

Studies on identifying, measuring, and managing IC can be categorized
into two main approaches: a static approach and a dynamic approach
(Meritum, 2002; Mouritsen, 2006). The static approach considers IC a stock
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of resources and focuses on identifying and quantifying these assets,
following the adage "you can manage what you can measure" (Stewart, 1997;
Mouritsen and Roslender, 2009). Studies within this approach consider IC as
a distinct organizational element that needs to be identified and measured to
explain the gap between market and book value (Giuliani and Skoog, 2020).
Early I1C research is consistent with the static perspective, emphasizing the
role of IC in building and sustaining competitive advantage and examining
various methods for its measurement (Mouritsen, 2006; Guthrie et al., 2012).

Conversely, the dynamic approach emphasizes IC flows in order to better
understand and manage them. Studies adopting this approach focus on the
processes, practices, activities and connections involved in value creation
(Dumay and Garanina, 2013; Guthrie and Dumay, 2015; Badia et al., 2019;
Zambon et al., 2019). Research within this strand emphasizes how IC should
be managed effectively, drawing attention to the managerial activities
required to control and manage intangibles in a firm (Guthrie et al., 2012;
Chiucchi, 2013; Giuliani et al., 2016). Several scholars have highlighted that
exploring the dynamics of IC reveals how it creates value in organizations
and in the capital market (Mouritsen, 2006; Dumay and Garanina, 2013).
Skoog (2003) emphasizes the importance of discussing value creation and
IC processes in order to understand their development and manage them
effectively. The dynamic approach has its roots in the resource-based view
(RBV), which assumes that a firm's competitive advantages come from
knowledge-based resources and their development (Teece et al., 1997; Marr
and Roos, 2005). According to the RBV, value creation is both resource- and
activity-oriented. Therefore, it is important not only to identify key
intangible assets within the organization but also to focus on key activities
and understand how resources are used internally to create value and build
competitive advantages (Haanes and Fjeldstad, 2000; Pirozzi and Ferulano,
2016; lacuzzi and Pauluzzo, 2023).

The analysis of the existing literature reveals several perspectives for
interpreting the dynamic dimension of IC (Kianto, 2007). The first
perspective defines this dynamic dimension as "value creation dynamics”
and focuses on the processes that create value by exploring how resources
interact and combine (Roos and Roos, 1997; Mouritsen et al., 2001; Skoog,
2003). The second perspective considers the activities around IC as the
means to extract and activate its value (Meritum, 2002; Mouritsen et al.,
2005), emphasizing IC practices that involve acquiring, generating,
maintaining and improving IC, as well as measuring and monitoring it. The
third perspective interprets the dynamic dimension of IC as the capacity for
change, understanding IC as a way for companies to learn, innovate, and
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proactively adapt to the changing environment (Arenas and Lavanderos,
2008; Chiucchi, 2013). Each of these three perspectives, as defined by
Kianto (2007), highlights a unique aspect of the dynamic dimension of IC,
and they are not mutually exclusive.

Several IC accounting models and guidelines have attempted to
understand and report on the dynamic dimensions of IC. For example, the
Meritum guidelines (Meritum, 2002) integrate IC activity indicators and
performance measures with strategic value creation objectives. Similarly,
Chiucchi (2013) proposes a framework for measuring and reporting I1C based
on the premise that intangible assets are shaped by management activities.
The proposed measurement and reporting system, inspired by the Meritum
framework (Meritum, 2002), includes a map of an organization's intangible
assets, a map of development activities, and a set of indicators to capture
both the growth or decline of these assets and the efficiency and effectiveness
of management practices. The study of Habersam et al. (2013) shows how a
mandatory external IC reporting tool becomes relevant from an internal
management control perspective. The model analyzed, called Knowledge
Balance Sheets, includes performance indicators related to IC (human,
relational and structural capital), core processes and the output and impact of
the core processes.

Although numerous models have been proposed for measuring and
reporting IC, their practical application remains limited (Chiucchi and
Montemari, 2016), and the appropriate use of I1C indicators is still a topic of
debate (Catasts and Grdjer, 2006; Badia et al., 2019). Moreover, few studies
have attempted to integrate static and dynamic approaches to better
understand value creation and organizational performance (Kianto et al.,
2014). As a result, there is an increasing call for research that addresses I1C
measurement while taking into account the specific contexts in which IC
operates (Guthrie et al., 2012; Dumay and Guthrie, 2019; Dumay et al.,
2020).

2.2 Knowledge-Intensive Organizations

Knowledge is an essential driving force for business success and
competitiveness, especially in KIOs, whose core business is to create and sell
knowledge (Mas-Machuca, 2014). The shift from an industry-based
economy to a knowledge-intensive economy has created “Knowledge
Intensive Enterprise” (Drucker, 1988), which plays a pivotal role in creating
economic value (Seo et al., 2012). As a result, knowledge is their most
valuable asset, leading these organizations to invest heavily in intangible
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resources such as research and development (Wu et al., 2008), which are
essential for gaining competitive advantage (Martin-de Castro, 2015;
Mohammad Shafiee et. al, 2024). At the same time, the use of acquired
knowledge is equally important for achieving this advantage (Flor et al.,
2018).

KIOs are based on knowledge development, employee creativity, and
collaboration to drive innovation and value creation (Leon, 2013; Khan,
2014). Knowledge serves as both the primary input and output of their
operations, making them leaders in innovation and proponents of exploration
and exploitation activities (Jgrgensen et al., 2011; Ohehmichen et al., 2017).
These organizations require distinct management and leadership styles
compared to traditional firms (Donate and de Pablo, 2014), as they operate
in industries where knowledge and intellectual assets are central (Hansen et
al., 1999; Alvesson and Karreman, 2001; Garcia-Perez et al., 2020).
Examples of such industries include technology, research and development,
consulting, professional services, pharmaceuticals, and biotechnology
(Argote and Ingram, 2000; Grant, 1996).

The management of KIOs rely on IC, continuous learning, and
knowledge-sharing culture (Davenport and Prusak, 1998). They leverage IC
to drive innovation, enhance decision-making, and advance scientific and
technological progress (Nonaka and Takeuchi, 1995). Effective knowledge
management practices enable adaptability, learning, and responsiveness in
dynamic markets (Grant, 1996; Spender, 1996). These firms give emphasis
to collaboration, IT infrastructure, and robust knowledge transfer processes
(Argote and Ingram, 2000; Nonaka and Takeuchi, 1995).

Research on KIOs has explored their characteristics, challenges, and
strategies, focusing on knowledge transfer, organizational learning,
innovation, and leadership's role in fostering knowledge-sharing behaviors
(Hansen et al., 1999; Alavi and Leidner, 2001, Khan, 2014). KIOs often go
beyond traditional financial metrics, employing advanced performance
measurement systems that integrate non-financial indicators like innovation
rates, customer satisfaction, and employee knowledge sharing (lttner and
Larcker, 1998; Kaplan and Norton, 1992). This multidimensional approach
aligns with the complexity of IC and supports both short-term performance
and long-term value creation (Bontis, 2001; Marr et al., 2004; Bisbe and
Otley, 2004).

In conclusion, KIOs distinguish themselves by their strategic use of IC,
reliance on non-financial performance metrics, and focus on innovation and
knowledge management to sustain competitive advantage and drive long-
term success.
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3. Research method

This research focuses on proposing an innovative approach to mapping
and measuring IC through a case study (Yin, 2018) conducted using the
interventionist method (Lukka, 2000; Chiucchi et al., 2014; Pigatto et al.,
2023). The case study concerns a research center operating in Italy in the
aerospace sector, that is primarily a project-based organization. Due to
privacy concerns, the research center has specifically requested that its name
and specific details of its business operations remain confidential.
Nevertheless, the company agreed to join the working group and actively
participate in the research project.

The interventionist research is highly recommended for studying
managerial accounting practices, especially when investigating real
problems that are relevant for both research and managerial applications
(Kaplan, 1998; Ahrens and Chapman, 2007). Furthermore, this method is
well-suited for addressing the call for research in the accounting literature,
especially in the field of IC studies, for case studies that aim to test and
observe concepts, methods, and tools in practical contexts (Mouritsen, 2006;
Chiucchi, 2013; Dumay, 2013; Giuliani and Skoog, 2020). The
interventionist research is based on a collaborative process between
researchers and the company under study. This collaboration incentivizes
company members to actively participate and invest time working with
researchers, as they expect practical and relevant outcomes. As a result,
researchers gain valuable insights through their engagement with
practitioners (Eden and Huxham, 1996).

To investigate our research topic, we use the constructive research
process proposed by Lukka (2000), which typically involves the following
steps: identifying a problem of potential practical and theoretical relevance;
assessing the possibility of establishing a medium-to-long-term
collaboration with organizations potentially interested in participating in the
research; attaining in-depth practical and theoretical knowledge of the
subject under investigation; developing a solution to the practical problem
that also holds potential for theoretical advancement; implementing the
solution and testing its functionality; reflecting on the potential
dissemination of the solution in contexts beyond the one in which it was
formulated; identifying the theoretical contribution of the research by
referring to the existing literature.

The collaboration started with some informal meetings between the
research project coordinator and the Chief Financial Officer of the analyzed
KIO in late 2021. The initial problem identified by top management was the
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difficulty in measuring the value of the organization's research activities,
especially in terms of reporting to investors, due to a traditional view of IC
as only intangible assets recognised in the financial statements. After initial
interactions, the researchers were able to clarify that the problem outlined
was actually related to the difficulty of capturing all the intangible aspects of
value creation. Therefore, the research aimed to address the practical issue
of the research center through the development of a conceptual framework
for mapping and measuring IC and the design of a tool to identify and
evaluate IC processes.

Once the practical problem was identified, a long-term collaboration
agreement between the university research team and the research center was
formalized in January 2022. In order to develop an in-depth understanding
of the research object, the research team conducted a systematic literature
review on the identification, measurement, and management of IC in the
context of KIOs, as well as interviews and meetings with managers of the
research center to understand the existing professional best practices on the
topic. This step lasted from February to September 2022 and involved, on
the university side, the members of the research group and, on the KIO side,
the CFO, the head of logistics services, asset management and the head of a
division responsible for specific activities relevant to the research project.
The output of this step was the development of the conceptual framework for
mapping and measuring IC.

The design, implementation and testing steps were developed
interactively. The design of the tool to identify and evaluate IC processes
was based, on the one hand, on the theoretical frameworks appropriately
selected in the studies on the identification, measurement, and management
of IC (Meritum, 2002; Chiucchi, 2013; Habersam et al., 2013). On the other
hand, qualitative data were collected from various sources, including
company reports, meetings, interviews, workshops and focus groups with top
management and the head and members of the division selected to test the
tool (Qu and Dumay, 2011), from October 2022 to July 2023.

The meetings and interviews were mainly conducted online using video
conferencing tools such as Google Meet, while the workshops and focus
groups were held both at university campus and at the organization's
headquarters. Interviews were conducted by at least two researchers, while
all the researchers involved in the project participated in the workshops and
focus groups. Two workshops of two hours each were held in December
2022 and March 2023. The IC tool was also presented and discussed in two
focus groups. These groups consisted of the university researchers and 8
participants from the KIO. The research project coordinator acted as focus
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group facilitator, ensuring that discussions remained on topic without being
directive and allowing participants to explore the topic from different
perspectives (Morgan et al., 1998). The focus groups followed a semi-
structured agenda proposed by the facilitator, which was discussed with
senior management and then adapted for use.

The implementation and testing steps consisted of an IC tool developed
using MS Excel spreadsheets and shared with members of the selected
division, who analyzed the relevance and feasibility of the measures included
and made changes to the tool.

Once tested, the IC tool was presented at international conferences on
accounting and IC, in order to obtain further suggestions and feedback able
to identify the theoretical contribution to the literature on IC. The IC tool was
also presented at a final workshop in March 2024, with the participation of
the CEO of KIO, to assess its applicability in contexts beyond the analyzed
division.

The constructive research process is synthesized in Table 1.

Table 1- The constructive research process

Steps- Constructive research process

(Lukka, 2000) Activities Actors involved Timing

1- Identifying a problem of potential + Informal meetings. R h project di 3 No ber-December
practical and theoretical relevance 8- + CFO. 2021
2- Assessing the possibility of establishing | = . d the | N 1lak : + Uni rescarch team:
Jdivan-to-long- i F 2 ¥ 3 A
am = agreement. * Research center. Tommery 2022

* Systematic literature review on IC

. identification, measurement, and + University research team;
3- Attaining in-depth practical and 1o -
N N management in KIOs; + CFO;

theoretical knowledge of the subject under o N e N
investigation + Interviews and meetings to identify the « Head of logistics services, asset | February-September 2022

existing professional best practices on the management;

topic * Head of the selected division.
4- Developing a solution to the practical Lo R L.
problem that also holds potential for * Selection of theoretical f s inIC
theoretical advancement identification, measurement and + University research team;

management studies; + Top management;

« Interviews; « Head of the selected division; October 2022- July 2023

5- Implementing the solution and testing + Workshops;

: P * Team of the selected division.
its functionality + Focus groups.

6- Reflecting on the potential
dissemination of the solution in contexts « Results formalization;

beyond the one in which it was formulated | « Results presented at international
7- Identifying the theoretical contribution conferences on accounting and 1C;
of the research by referring to the existing | * Results p d at a final b
literature

+ University research team;
* CEO; ) . September 2023- March
* Head of logistics services, asset | 500

* Head of the selected division.

4. Findings and results

This section presents the main findings and results of the constructivist
research process. Specifically, it describes the conceptual framework for
mapping and measuring IC and the design, refinement and development of
the tool used to identify and evaluate IC processes.
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4.1. The conceptual framework for mapping and measuring IC (RQ1)

The conceptual framework for mapping and measuring 1C developed in
this study integrates the static and dynamic perspectives on IC (Meritum,
2002; Chiucchi, 2013; Habersam et al., 2013). It considers IC both as a stock
of resources, representing static entities at a given point in time (Stewart,
1997; Mouritsen and Roslender, 2009), and as flows, representing the
processes that contribute to value creation (Dumay and Garanina, 2013;
Guthrie and Dumay, 2015; Badia et al., 2019; Zambon et al., 2019).

The conceptual framework for mapping and measuring IC, shown in
Figure 1, consists of three sections. The first section focuses on the
components of IC: human capital, structural capital and relational capital
(Stewart, 1997). Each component consists of a list of items that represent its
elements. For example, patents and copyrights are items associated with
structural capital. These items are grouped into homogeneous sets called
'value drivers', which are defined on the basis of the organization's strategic
objectives. Once the items for each IC component have been identified and
categorized into value drivers, the framework supports the identification of
indicators to measure IC resources. The second section deals with IC
processes, which are conceptualized as management activities that enable the
organization to create, enhance and develop IC resources. For each IC
component, relevant business processes are identified to ensure the
maintenance or enhancement of the IC resources. The framework also
includes process indicators, which are measures used to evaluate, either
qualitatively or quantitatively, the processes involved in the creation,
enhancement and development of IC. The third section focuses on output
measures, which assess the impact of IC on the organization's value creation.
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Figure 1- The conceptual framework for mapping and measuring IC
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4.2. The IC tool (RQ2)

This section reports the results regarding the tool design, implementation
and testing steps, with a particular focus on IC processes. Table 2 describes
the several phases that involved the university team and the KIO’s team. In
the remainder of this section, we describe each phase in detail.

Table 2 — Phases and roles in the research project

Number and
name of the
phase

Brief description

Participants’ role

Phase 1 - Mapping
IC processes and
process indicators

Identification of IC
processes and related
process indicators typical
of KIOs and construction
of the IC tool.

At this phase, only researchers
who had developed a thorough
literature review on the non-
financial IC measurement were
involved.

Phase 2-
Identification  of
the pilot division

Selection of the pilot
division to test the IC
tool. Selection of a dataset

This phase involved both
researchers and members of the
pilot division. The pilot
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to test the IC tool | of indicators based on | division members: individual
their relevance. selection and analysis of the set
of IC processes and process
indicators. Researchers:
support and discussion with
division members.

Phase 3- Critical | Final selection of a subset | This phase involved both the

analysis and | of IC processes and | researchersand the members of
refinement of the | process indicators to be | the KIO. The pilot division
IC tool included in the IC tool. members: collective selection

and discussion of a final subset
of IC processes and process
indicators. Researchers:
collection of feedback on the
research process, methodology
and results.

Phase 1- Mapping IC processes and process indicators

This phase of the research focused on analyzing the literature related to
the non-financial measurement of IC, in particular studies that define IC
processes and their related process indicators.

Based on the results of the literature review, the researchers developed a
tool to identify and evaluate IC processes, called the “IC tool”, using an
Excel spreadsheet. The IC tool consists of two sections: one section outlines
the typical business processes of a KIO aimed at creating, enhancing and
developing the IC; the other section presents a set of IC process indicators,
primarily non-financial.

The IC processes section identifies general IC-related processes as well
as specific processes for each component of IC: human capital, relational
capital and structural capital. Meanwhile, the IC process indicators section
provides a list of indicators related to IC processes in general. At this stage,
the researchers decided to keep the two sections independent, avoiding direct
alignment between processes and the indicators.

According to the literature review, the IC processes section contains 87
items, while the IC processes indicators section includes 20 items. The
results were presented at a workshop at KIO's headquarters where the tool
was demonstrated (see Appendix — www.sidrea.it/mapping-knowledge-
organizations - for more details on IC processes and indicators).
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Phase 2- Identification of the pilot division to test the IC tool

After several meetings between the researchers and KIO's managers, it
was agreed to select a specific division to test the IC tool. The division was
chosen because all six members were available to take part in the test and
because its activities are mainly focused on research and development. In
addition, the division is involved in national and European projects with
various partnerships.

In this phase, the IC tool was sent to the team of the pilot division for
validation. First, the researchers distributed the tool individually to each team
member, who independently assessed the presence of the identified
processes in their division and the feasibility of calculating the proposed
process indicators. Each team member assessed the relevance of the IC
processes and process indicators included in the IC tool by considering their
alignment with the division's usual activities. As a result, some 1C processes,
although related to the creation, enhancement and development of IC
resources, were considered irrelevant in the context of the pilot division's
specific tasks.

The researchers collected and compared the results of the individual
assessments. Based on this comparison, a relevance scale was created for
both IC processes and process indicators according to the response rates. IC
processes and process indicators considered relevant by at least five team
members were fully included in the IC tool. Those considered relevant by
three or four team members were deferred for further discussion. Processes
and process indicators considered relevant by only one or two team members
were also deferred for further discussion. Those identified as irrelevant by
none of the team members were excluded from the IC tool.

The researchers presented the results of the individual consultations to the
entire division, using the relevance scale outlined above. These results,
together with a summary of the response rates, are presented in Table 3.

Table 3 — Response rate

Full agreement 6/6 — 5/6
Medium agreement 4/6 — 3/6
Low agreement 2/6 —1/6
No agreement 0/6
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Phase 3- Critical analysis and refinement of the IC tool

The final phase involved the researchers, the members of the pilot
division, and the KIO’s top management. The researchers conducted a
critical analysis of the results from the previous phases and shared them with
both top management and division members.

During a dedicated meeting, the researchers presented the key issues
identified in the analysis and explained the rationale behind the inclusion or
exclusion of certain 1C processes and process indicators. They then asked the
division members to meet and collectively re-evaluate the processes and
indicators that had received moderate to low agreement in Phase 2. The
evaluation results were recorded in a spreadsheet using a simplified
'high/low' scoring parameter to streamline the decision-making process. In
addition, the division members provided a list of potential new indicators
that they considered valuable to help provide a more comprehensive
assessment of the division under study.

The researchers selected and included in the final I1C tool the processes
and indicators with a high level of agreement among division members and
the additional indicators suggested by them. As a result, the final I1C tool
includes 64 IC processes and 18 process indicators.

The IC tool was then presented at a meeting with KI1O's top management
and CEO to assess its validity and applicability to other divisions of the
research center. In addition, the IC tool was presented at international
conferences to gather suggestions and feedback to further enhance its
contribution to the IC literature.

5. Discussion and conclusions

The research aimed to propose a conceptual framework for mapping and
measuring IC and to design, refine and develop a tool for identifying and
evaluating IC processes, within a research center through an interventionist
methodology, following the Lukka's (2000) constructive research process.

The findings focused, on the one hand, on proposing an innovative
approach to IC measurement, which also highlights the originality of this
work. On the other hand, the findings were concerned with mapping the
processes that lead to the creation, enhancement and development of IC, as
well as defining IC process indicators specific to KIOs. The broader goal was
to advance the literature on the identification, measurement, and
management of IC (Guthrie et al., 2012; Dumay and Guthrie, 2019; Dumay
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et al., 2020; Trequattrini et al., 2021; Trequattrini et al., 2022).

To develop and test the IC tool the research was structured into three
distinct phases. In the first phase, 87 IC processes and 20 IC process
indicators were identified through an extensive analysis of the literature on
the non-financial measurement of IC (Meritum, 2002; Chiucchi, 2013;
Habersam et al., 2013). In the second phase, a pilot division was selected to
test the IC tool. Six members of the pilot division participated in this phase
and individually evaluated the tool. Based on their responses, the researchers
developed a relevance scale to categorize the items according to the
participants' level of agreement. In the third phase, a critical analysis of the
results of the testing phase was carried out. The purpose of this analysis was
to identify the rationale for including or excluding specific IC processes and
process indicators, while mitigating potential biases from individual
judgements. The last stage of the analysis focused in particular on processes
and indicators where there was no unanimous agreement or disagreement,
thereby increasing the reliability of the results.

Following the critical analysis, the IC tool was refined by adjusting the
scoring of certain items. In the three components of IC, some processes
shifted between medium and low relevance and vice versa. For human
capital, some processes initially included in the IC tool were excluded. For
example, the process "Monitoring of invested human resources in producing
and developing net services” was removed because it was considered more
relevant for a manufacturing company than for a research center. Conversely,
the process "Planning of training activities and developing communication
techniques in the areas of risk and conflict of interest management” was
upgraded from medium to high relevance. This change reflects the
importance of training in project risk management and conflicts of interest,
which are critical for KIOs involved in many project-based activities.

Some adjustments were also made for relational capital. For example, the
process “Involving political and other stakeholders in the setting of output
and outcome targets and the development of the organization’s management
system™ was downgraded from medium to low. This adjustment recognises
that the KIO, as a project-based organization, already integrates stakeholders
and political influences into its research themes, making this process less
relevant for inclusiveness. Conversely, the process "Defining each party’s
responsibilities in managing partnerships including controls” was raised
from medium to high. This change recognises the importance of clearly
defining the responsibilities of all parties involved in a project for effective
management.

In the analysis of structural capital, processes involving citizen
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participation in both service development and delivery and innovation
processes were considered irrelevant. This assessment was based on the fact
that citizen participation is not a significant factor in the KIO analyzed.
Conversely, the process "Efficiently applying appropriate technology to:
manage tasks; manage knowledge; support learning and improvement
activities; support the interaction with stakeholders and partners; support the
development and maintenance of internal and external networks" was
upgraded from medium to high relevance. This adjustment reflects the
growing importance of using technological tools to share information,
particularly in the light of remote working considerations.

For the process indicators, the changes in response rates were relatively
small. Among them, the indicator "Proportion of independent research (% of
total expenditures)” was upgraded from medium to high relevance. This
change recognises its importance in providing insight into the areas of
research that the organization wishes to develop, which can help to increase
market share. On the other hand, the indicator "Personnel of scientific
disciplines (%)" was downgraded from medium to low.

A notable result of the critical analysis was the proposal of five additional
indicators by the members of the pilot division. Three of these focus on
technological readiness, a crucial factor for projects as it reflects the ability
to transform an idea into a product or patent. This type of indicator is
particularly valuable given the project-oriented nature of the activities of
both the KIO and the division. The remaining two indicators relate to the
assessment of project risks.

In the final tool, only items with a high or medium response rate were
included, while those with a low response rate were excluded. As a result,
the final IC tool includes 64 IC processes and 18 process indicators.

Our study has several implications for both theory and practice. From a
theoretical perspective, the study attempts to fill the gap in the literature
regarding the practical application of IC measurement by proposing a
conceptual framework to mapping and measuring IC, considering both the
static and dynamic dimensions of IC (Mouritsen et al., 2005; Kianto, 2007;
Guthrie et al., 2012; Dumay and Guthrie, 2019; Dumay et al., 2020). The IC
tool developed is designed to help organizations effectively quantify
intangible assets. Among its practical contributions, the I1C tool improves the
ability to map and measure IC in organizations with high levels of intellectual
capital. It enables managers and employees to better understand IC, the value
of activities that contribute to its enhancement and development, and the
challenges associated with its measurement. In the case study analyzed, IC
was not fully recognized by top management, whose initial understanding
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was limited to intangible assets reported on the financial statements. Our
research broadened this perspective and promoted a cultural change within
the KIO. The research spread awareness of IC to members of the research
center who previously had no specific expertise in this area. In line with
previous study (Chiucchi, 2013; Chiucchi et al., 2014), our findings confirm
that the understanding and learning process activated by the research project
is even more important than the IC tool itself. Therefore, the research work
contributes also to studies regarding IC as a tool that facilitates
organizational change (Chiucchi et al., 2014).

Finally, it is important to acknowledge the limitations of this study. As
the research was conducted using an interventionist methodology, the results
may have been influenced by the active involvement of the researchers, the
unique characteristics of the pilot department analyzed, and the proposed IC
tool itself. Future research should explore the feasibility of quantifying the
results by translating qualitative information into quantitative measures,
possibly using methods such as the Likert scale. This approach could provide
the basis for defining a value creation metric and enabling the quantification
of intangible resources.
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