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A B S T R A C T

The central premise of the “fit-as-mediation” view states that knowledge-related factors could
determine the usage and design of specific organizational systems, such as management ac-
counting and control systems. This could, in turn, facilitate information processing and bring
about positive organizational outcomes. While the influence of knowledge-based assets on
measurable performance has been examined extensively in the intellectual capital literature,
little is known concerning the role of an organizational control system in fostering the man-
agement of intellectual capital as the most strategic asset for organizations. As such, this study
primarily aims to explore what role a performance measurement system plays in terms of the
diversity of measurement in the relationship between intellectual capital and organizational
performance. We incorporate social capital into the general three-dimensional classification of
intellectual capital; namely, human capital, structural capital, and relational capital, to provide a
more comprehensive measure of intellectual capital. Further, we conceptualize the diversity of
measurement by supplementing the original Kaplan and Norton's BSC model with a new per-
spective, social and environmental measures. Such integration of financial, customer, internal
business process, learning, and growth, along with social and environmental measures could
result in an overarching and robust conceptualization of performance measurement; a concept
that was barely mentioned in previous literature. We conducted a questionnaire survey involving
chief financial officers of 128 Iranian public listed companies. Using the partial least squares
(PLS), we find that companies with higher levels of intellectual capital emphasize a greater di-
versity of performance measures. The findings also show that the diversity of measurement
mediates the relationship between intellectual capital and organizational performance. This
paper may offer guidance to companies concerning the competencies needed for securing posi-
tive organizational outcomes from their knowledge resources, such as intellectual capital.

1. Introduction

In modern knowledge-based economies, the primary source of value creation has shifted from tangible factors of production toward
intangible resources (Inkinen, 2015). Companies operating in this so-called intangible economy reap considerable proportions of their
benefit from intellectual capital factors, such as the quality of relationships, structures and human capital (Segelod, 1998). As firm
performance is primarily grounded upon knowledge-related elements, it is critical for organizations to gain clear insights into the creation,
management, and measurement of intellectual capital (Kianto et al., 2014). Nonetheless, there are still many challenges and arguments
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concerning the measurement and conceptualization of intellectual capital (Asiaei and Jusoh, 2015). Hence, a need to understand how the
multidimensional and comprehensive concept of intellectual capital is discussed and empirically tested is warranted.

A review of the existing literature shows that intellectual capital is an inherently multidimensional concept (Subramaniam and
Youndt, 2005; Lee, 2011; Asiaei, 2014). Despite the general consensus about the importance of intellectual capital, a precise con-
ceptualization and definition of intellectual capital remains disputable. Scholars are still unable to agree on the number and type of
intellectual capital dimensions to be used (Asiaei and Jusoh, 2015). While Hudson (1993), for example, narrows the scope of the
concept to just individual knowledge, other scholars incorporate organizational relationships, infrastructure, culture, routine, and
intellectual property into the conceptualization of intellectual capital (Brooking, 1996; Roos et al., 1997). Notwithstanding that
extensive work has been carried out on the three-dimensional model of intellectual capital that embraces human, structural, and
relational capital, existing research on social capital is much more limited (Wang and Chen, 2013; Delgado-Verde et al., 2011). The
inclusion of social capital in the development of intellectual capital is necessary as it provides a better understanding of the intrafirm
networks (Tsai and Ghoshal, 1998) or intra-organizational social capital (Maurer et al., 2011). All these are embedded in the quality
of interaction among organizational members and between units within a firm. In this regard, this study aims to conceptualize a
multidimensional concept of intellectual capital by incorporating social capital as the fourth dimension along with the other three
foregoing dimensions. This practice is in line with the conceptualization of intellectual capital that synthesizes all the knowledge and
competencies as the means toward sustained competitive advantage (Stewart, 1997).

In practice, organizations are not able to realize their benefits if their strategic resources, primarily intellectual capital and knowledge
assets, are not managed appropriately (Coff, 1997; Widener, 2006). Kaplan and Norton's (1996, p. 21) maxim of “if you can't measure it,
you can't manage it” signifies that organizational performance would be positively affected through the measurement of the organization's
fundamental critical success factors, such as strategic assets. Similarly, Tayles et al. (2007) argue that the design and the nature of
management accounting systems, such as performance measurement systems, need to be adequately innovative so that organizations are
able to capture the real value and contributions of intellectual capital and other invaluable assets. The performance measurement system,
as one of the major elements of management control systems, is perceived as a lever that supports the management of strategic resources
(Simons et al., 2000). Relevant information related to the organization's underlying strategic assets is provided through the performance
measurement system (Kaplan and Norton, 1996). This implies that some benefits of intellectual capital can influence organizational
performance in an indirect manner through the usage of a performance measurement system. As Kaplan and Norton (2001) assert, the
effect of knowledge resources is not inevitably direct and immediate. Alternatively, they could affect organizational outcomes via chains of
cause-and-effect relationships that involve two or three intermediate stages. Due to this, it is worth examining the mediating effect of
performance measurement systems in the association between intellectual capital and organizational performance.

With the foregoing arguments, the contribution of this study is primarily twofold. First, it contributes to understanding the need for all
four dimensions of intellectual capital to be integrated to allow a more comprehensive model of intellectual capital. Second, we explore
how a comprehensive intellectual capital view, which represents the organizations' most strategic resources, may contribute to improved
organizational performance with the support of a robust performance measurement. For this purpose, we conceptualize the performance
measurement system as the diversity of performance measures, which is multidimensional in nature. Besides the four original dimensions
noted in the diversity of measurement construct that includes financial, customer, internal business process, and innovation and learning,
which are largely borrowed from the balanced scorecard framework (Kaplan and Norton, 1992, 2005), the current study also explores an
additional dimension termed the social and environmental perspective. Accordingly, this adds another potential contribution to the
performance measurement system and intellectual capital literature in that, to date, no study has analyzed all five dimensions of per-
formance measures as the diversity of measurement and linked it to intellectual capital. Incorporating social and environmental measures
(Adams et al., 2014) could offer a more comprehensive and robust conceptualization of performance measurement systems, in general, and
the diversity of measurement, in particular. This is also in line with the emerging concept of sustainability in that organizations need to
have some sustainability indicators for comprehensive organizational performance evaluations covering the economic, environment, and
social aspects of performance (Rahdari and Rostamy, 2015). The increased attention on sustainability issues demonstrates the level of
interest in many types of organization to use performance measures for both internal and external stakeholders. The inclusion of social and
environmental measures also provides the need to embed the sustainability concept into the intellectual capital perspective, which receives
less attention in the intellectual capital literature. The results drawn from this study indicate that organizations with higher levels of
intellectual capital tend to attach more importance to the diversity of performance measures. Further evidence also reveals that the
diversity of measurement mediates the relationship between intellectual capital and organizational performance. Thus, the findings
suggest that organizations with higher levels of intellectual capital would achieve significantly superior performance when they use a
broader range of performance measures.

The rest of the paper is structured as follows. Section 2 presents a literature review on intellectual capital and the diversity of
measurement as well as the development of hypotheses. Section 3 develops the theoretical framework, which explains the mediating
role of the diversity of measurement. Section 4 provides the research method, while Section 5 presents the results based on PLS
analysis. The final section discusses the findings and implications, as well as the limitations and suggestion for future research.

2. Literature review and hypotheses development

2.1. Multidimensional view of intellectual capital

A new wave of intellectual capital studies was initiated by a number of scholars in the late 1990s whereby it was conceptualized
as the synthesis of all the knowledge and competencies that are perceived as a cornerstone for sustainable competitive advantage
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(Stewart, 1997). This is in line with prior studies that have debated considerably the key definitions and concepts of intellectual
capital in diverse fields that encompass economics, strategy management, human resources, marketing, information systems, op-
erations management, finance and accounting (Lee, 2011; Asiaei and Jusoh, 2014). Intellectual capital embraces information, in-
tellectual property, intellectual material, knowledge, core techniques, customer relationships, technical know-how, corporate tech-
nology, and professional capabilities that could bring wealth to an organization, and thereby make it more competitive in the
marketplace (Stewart, 1997). In this regard, intellectual capital is defined as the sum of the combined “hidden” assets of the members
of a company and the balance of what remains after they depart from the office at the end of the working day (Roos et al., 1997), and
the inventory of the knowledge-based resources owned by an organization (Dzinkowski, 2000) or the social collective's knowledge
and knowing capability (Nahapiet and Ghoshal, 1998).

The literature shows that intellectual capital comprises various types of knowledge-based assets. A three-dimensional classifi-
cation of intellectual capital, i.e., human-, organization-, and relationship-centered, was found to be an emergent standard and the
basis concerning how to develop the measurement models (Inkinen, 2015). Human-centered capital embodies the collected wisdom,
education, capabilities, and features belonging to individuals within an organization (Bontis, 1998; Dzinkowski, 2000; Edvinsson and
Malone, 1997). Organization-centered (e.g., organization and structural) capital includes the knowledge that is embedded in in-
formation technology systems and the outcomes and products of knowledge conversion, i.e., documents, databases, process de-
scriptions, plans, intellectual properties of the company, and all the non-human storehouses of knowledge in an entity (Edvinsson and
Malone, 1997; Bontis, 1998). Lastly, relationship-centered (e.g., relational and customer) capital contains the value and knowledge
arising from the company's networks with outsiders consisting of customers, suppliers, distributors, competitors, and all other related
parties (Dzinkowski, 2000; Roos et al., 1997).

Surprisingly, the foregoing prevailing classification tends to overlook intrafirm networks (Tsai and Ghoshal, 1998) or intra-organi-
zational social capital (Maurer et al., 2011), which is embedded in the quality of the relationship between people and within units in a
firm. As a result, despite a considerable number of intellectual capital studies, the social capital dimension has only been addressed to a
limited extent (Delgado-Verde et al., 2011; Subramaniam and Youndt, 2005; Wang and Chen, 2013). In addition to relationships with
external parties (i.e., relational capital), relationships among members within an organization is also very important. This is because tacit
knowledge and information is shared through that network (Kogut and Zander, 1992; Nonaka, 1994), trust is reciprocated (Leana and Van
Buren, 1999), and resources are exchanged (Tsai and Ghoshal, 1998). Accordingly, the three basic dimensions of intellectual capital are
further complemented by a fourth component (i.e., social capital as another standard intellectual capital dimension) in the current study.
This is to exercise a more thorough measurement of intellectual capital. Nevertheless, the definitions of social capital are somehow varied
and not entirely consistent among scholars, resulting in different perspectives and thoughts (Adler and Kwon, 2002). Nahapiet and Ghoshal
(1998) offer a broader view of social capital that includes structural, relational, and cognitive capital. Other scholars narrow the scope of
the concept to include the degree and quality of interactions among members and units inside an organization (Yli-Renko et al., 2002;
Bolino et al., 2002; Youndt and Snell, 2004). Despite the foregoing inconsistency, it is evident that social capital is embedded in the
interpersonal relationships, which are inherently affective in nature (Krackhardt, 1992). Therefore, social capital can be said to embody the
affective connections between employees whereby co-workers like, trust, and identify with one another (Bolino et al., 2002). A close
relationship between social capital and intellectual capital offers a dynamic approach to promote corporate advantage by discussing and
communicating between relevant employees in an organization (Nahapiet and Ghoshal, 1998). In the current paper, the notion of social
capital is described as knowledge stemming from informal interactions among members, which are not predetermined by the organization
(Fukuyama, 1997; Pennings et al., 1998; Gupta and Govindarajan, 2000; Burt, 1997; Chow and Chan, 2008; Maurer et al., 2011; Wang and
Chen, 2013).

The current study highlights the multidimensional perspective of intellectual capital by integrating four elements (i.e., human,
structural, relational, and social capital). Such a multiple-feature approach to intellectual capital suggests that there are distinctive
knowledge assets that could enable organizations to take advantage of their potential human resources, structural assets, cultures,
and networks with external parties (Subramaniam and Youndt, 2005). Scholars tend to give human and structural capital more
attention, while social and relational are addressed to a lesser extent. It has also been noted that the majority of the studies devote
more attention to dimensions that are specific to their fields of study. As an example, studies concentrating on accounting and finance
have mainly focused on measurable resources, thereby overlooking the dimension of social capital. Likewise, studies on marketing
are more involved with relational and customer capital as they are both critical intangibles that can reap higher yields and profits.
Meanwhile, several studies in the area of innovation have examined social capital as either an antecedent or a moderator
(Subramaniam and Youndt, 2005; Wu et al., 2008; Elsetouhi et al., 2015). Finally, the area of information systems appears to attach
special importance to structural capital like information technology capability, which plays a pivotal role in supporting knowledge
management. Hence, it is plausible to conclude that there is a necessity for integrating diverse dimensions of intellectual capital to
provide a more holistic view of such knowledge resources. This implies that the scattered discussions of intellectual capital may
obscure new insights into the way practitioners detect and fully exploit this important type of intangible (Marr, 2012).

2.2. Diversity of measurement

Performance measurement systems provide information that can be used to assess organizational and individual performance
(Burney and Matherly, 2007). An effective performance measurement system also helps to highlight an organization's current market
position and support it in planning future strategies and operations (Langfield-Smith et al., 2009). A performance measurement
system, in its traditional form, places greater emphasis on financial indicators like profitability and return on investment as a way to
appraise the performance of organizational members (Elgazzar et al., 2012). The shortcomings of traditional performance
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measurement approaches, along with increasing competitive pressures and shifting external demands, have resulted in a greater
orientation toward non-financial measures (Taylor and Taylor, 2013). Both academics and practitioners have acknowledged the use
of contemporary performance measurement systems for the purpose of dealing with the issues of traditional financial performance
measures and supporting companies in gaining competitive advantages in the ever changing economic environment (Kaplan and
Norton, 2006, 2004, 2001, 1996, 1992). This can be exemplified by the balanced scorecard, which is inherently multi-dimensional, as
it provides an effective integration of both financial and non-financial measures (Kaplan and Norton, 1996).

Considering the foregoing argument, it can be seen that organizations place emphasis on contemporary performance measure-
ment approaches, which include a greater diversity of measures (e.g., customer, internal business process, learning and growth, and
financial) in their performance measurement system, regardless of which intangible resource the firm relies on (Kaplan and Norton,
1996). As a matter of fact, the performance measurement system should be furnished with multidimensional indicators and a greater
diversity of measures for the purpose of effectively managing the critical success factors of an organization (Kraus and Lind, 2010). In
this study, the diversity of measurement covers four dimensions of the BSC, namely; financial, customer, internal business process,
and the innovation and learning perspective (Kaplan and Norton, 1992; Hoque and James, 2000; Henri, 2006). This occurs in
addition to a new dimension, which is labelled the social and environmental perspective (Adams et al., 2014). The incorporation of
the social and environmental dimension into the performance measurement framework may assist organizations to capture, leverage,
and control knowledge resources more effectively. In addition, such a combination provides a more comprehensive and balanced
approach to corporate wealth while also shedding light on a company's capability to bring wealth in the future (Adams et al., 2014).
The diversity of measurement covering the social and environmental dimension is also in line with the concept of sustainability where
organizations need to place greater concern on social and environmental issues. From an intellectual capital perspective, companies
should go beyond the eco-efficiency phase of corporate sustainability by mobilizing their intellectual capital toward a more ecolo-
gically sustainable and socially equitable enterprise (Wasiluk, 2013). In this respect, the intangible or non-financial benefits, such as
the improvement in the company's reputation and image, the enhancement of employee motivation, natural resource conservation
and emission levels, employee diversity, and occupational, health and safety, as well as community relations derived from the
adoption of environmental or sustainability related practices, should be measured by a performance measurement system that in-
cludes social and environmental performance measures. Therefore, from these arguments, it is expected that a knowledge intensive
organization that possesses human, structural, relational, and social capital would place high value on multidimensional performance
measurement system models in order to take full advantage of such intangible resources. This rationale motivates the following
hypotheses:

H1. The higher the level of human capital, the higher is the diversity of measurement.

H2. The higher the level of structural capital, the higher is the diversity of measurement.

H3. The higher the level of relational capital, the higher is the diversity of measurement.

H4. The higher the level of social capital, the higher is the diversity of measurement.

A large and growing body of literature has investigated the effects of performance measures on firm performance (e.g., Homburg
et al., 2012; Banker et al., 2000; Hoque and James, 2000; Ittner and Larcker, 2001; Stede et al., 2006; Davis and Albright, 2004;
Maiga and Jacobs, 2003; Sim and Koh, 2001; Jusoh and Parnell, 2008; Jusoh et al., 2008; Lee and Yang, 2011). They generally
conclude that the use of performance measures, such as BSC measures, and which comprise a wide diversity of performance mea-
sures, both financial and non-financial, could result in superior organizational performance. These arguments, which originated from
an economic viewpoint of decision-making, emphasize the fact that in uncertain fluid environments, the higher availability of
multiple relevant information can result in the more efficient allocation of resources (Baines and Langfield-Smith, 2003) and a
positive result probability (Christensen et al., 2003). Meanwhile, Stede et al. (2006) find that more frequent and greater diversity of
performance measures employed by manufacturing firms have more effect on superior performance, specifically, when a larger
number of objective and subjective non-financial measures are embedded in the system. This is because better information tends to
support more effective administrative decisions, which can improve corporate performance (Baines and Langfield-Smith, 2003;
Chenhall, 2005). Based on the aforesaid arguments, it can be deduced that the extent to which multiple performance measures,
conceptualized as the diversity of measurement, are used, they are likely to have a significant positive impact on organizational
performance. Therefore, the following hypothesis is developed:

H5. The higher the diversity of measurement, the higher the organizational performance.

2.3. Mediating role of the diversity of measurement in the intellectual capital and performance relationship

Wang and Chang (2005) argue that intellectual capital is the key factor that drives and creates a firm's value. Thus, the creation
and accumulation of intellectual capital must be reflected in an organization's performance. From the theoretical lens, advocates
point out that intellectual capital is the value driver that leads to higher profitability (Bismuth and Tojo, 2008) and that organiza-
tional knowledge is at the crux of competitive advantage (Bontis, 1998). Nevertheless, empirical and case evidence has been in-
conclusive without any solid scientific consensus (Dumay, 2013). As a matter of fact, empirically examining the association between
intellectual capital and firm performance is not a straightforward process, as, currently, there is no global consensus as to which is
considered to be the most appropriate for measuring a firm's intellectual capital (Cleary, 2015).
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Numerous studies have identified the positive impact of intellectual capital on financial performance (Perrin, 2000; Chen et al.,
2005; Wang and Chang, 2005; Youndt and Snell, 2004; Riahi-Belkaoui, 2003) and the firm's market value (Bismuth and Tojo, 2008;
Chen et al., 2005; Choi et al., 2000). Perrin (2000) observed that certain human capital, structural capital and relational capital
dimensions are significantly associated with business performance. Sharabati et al. (2010), and Cabrita and Bontis (2008) reported
that structural capital and relational capital are positively linked to organizational performance. However, some have revealed the
negative impact or non-association of intellectual capital. This is illustrated by Huang and Liu (2005) who studied the association of
intellectual capital among innovation, IT, and performance. They find that there is a non-linear association between innovation
capital and business performance. In another study, Firer and Williams (2003) indicate no significant relationship between in-
tellectual capital and traditional measures of organizational performance. In their studies, Novas et al. (2012), F-Jardón and Susana
Martos (2009), and Ordonez de Pablos (2002) find that only structural capital is significantly associated with business performance,
which has been endorsed by Mention and Bontis (2013) with regards to human capital.

In light of these mixed results, it can be reasonably concluded that some of the advantages drawn from intellectual capital may
indirectly affect organizational performance through the emphasis placed on other factors, such as the diversity of measurement. This
conclusion supports the argument that intangible assets rarely influence organizational performance directly but that they can do so
indirectly through the chain of cause-and-effect relationships (Kaplan and Norton, 1993, 2001). In this respect, Widener (2006)
argues that once organizations acquire their strategic resources or capabilities, a performance measurement system would be em-
ployed to effectively assist in the capturing and managing of those crucial strategic resources, which, in turn, improves performance.
Hence, this study is motivated to substantiate these claims by examining the mediating role of performance measurement systems in
the relationship between intellectual capital and performance.

A number of related studies lend support to the mediating role of the diversity of measurement (e.g., Chong and Chong, 1997; Mia
and Clarke, 1999; Baines and Langfield-Smith (2003); Hammad et al., 2010; Mia, 1993; Widener, 2006; Joiner et al., 2009). As an
illustration, Mia and Clarke (1999) find the mediating effect of management accounting information between the association of
market competition and business unit performance. This implies that market competition is capable of influencing performance
through the management accounting system. It was believed that an organization is able to position itself correctly in the marketplace
and counteract competitive threats through vital information provided by management accounting information. In a similar vein,
Baines and Langfield-Smith (2003) examine management accounting change, and they note that firm performance is positively
affected by a change in organizational design, technology, and advanced manufacturing practices via changes in non-financial
management accounting information. Further, Joiner et al. (2009) observe that a performance measurement system that is char-
acterized by both financial and non-financial performance measures can mediate the relationship between the flexible manufacturing
strategy and the organization's financial and non-financial performance. From this, it can be reasonably concluded that a performance
measurement system that focuses on diverse performance measures is essential for providing vital information concerning the or-
ganization's underlying resources and capabilities for top managers (Simons et al., 2000).

The mediating role of performance measurement systems can be explained by the concept of “fit-as-mediation” as proposed by
Drazin and Van de Ven (1985), and Venkatraman (1989). They argue that the attributes of knowledge determine the design and
execution of certain systems, thereby fostering the information processing (Galbraith, 1973; Thompson, 2011). From this vantage
point, it is assumed that knowledge per se, may not be valuable unless it is effectively captured, measured, and managed through the
employment of a performance measurement system (Kaplan and Norton, 1996; Widener, 2006). Based on this premise, the following
hypotheses are proposed as follows:

H6a. The diversity of measurement mediates the relationship between human capital and organizational performance.

H6b. The diversity of measurement mediates the relationship between structural capital and organizational performance.

H6c. The diversity of measurement mediates the relationship between relational capital and organizational performance.

H6d. The diversity of measurement mediates the relationship between social capital and organizational performance.

Given the foregoing arguments, a theoretical model was developed as depicted in Fig. 1 showing all the hypotheses. In summary,
it is proposed that the two variables – intellectual capital and organizational performance – are probably linked indirectly through the
use of diverse performance measures. It is expected that knowledge-based organizations with high levels of intellectual capital will
place emphasis on a more innovative performance measurement system that is diverse and multidimensional in nature, which, in
turn, will improve organizational performance.

3. Research design

3.1. Survey procedure and sample

We conducted a field survey to obtain data for the hypotheses testing. The Tehran Stock Exchange (TSE) database served as a sampling
frame for this study where over 40 industries were listed. The population of the current study embraced all the listed TSE organizations
noted in the year 2012. A total of 339 companies, with a combined market capitalization of US$104.21 billion, were listed on the TSE,
which is based on the “Tehran Stock Exchange Monthly Report” (as of May 2012). Due to the limitation of the size of the population, no
sampling was performed in order to achieve a more valid, reliable and comprehensive finding from a multi-industry sample. We selected
TSE companies as most of them are medium to large-sized organizations and enjoy reasonably higher capabilities toward investment in
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intellectual assets. These companies are also assumed to be more involved in advanced and strategic management accounting systems. A
structured questionnaire was applied for the purpose of data collection. The questionnaire included a cover letter explaining the im-
portance of the research and was accompanied by a postage-paid return envelope. These were then sent to the Chief Financial Officers
(CFOs) of 339 public listed companies in Iran. A total of 136 responses were returned after two mailings and a follow-up phone call. From
the total, only 128 (37.7%) were found suitable for the purpose of data analysis.

Despite the limitations of the ‘key informant’ approach (Phillips, 1981; Kumar et al., 1993), we still used this method due to the
fact that top managers are typically the most knowledgeable about the organizational characteristics, such as intellectual capital,
performance measurement system, and organizational performance within companies (John and Reve, 1982; Simsek et al., 2005).
Furthermore, the intellectual capital literature strongly advocates the use of top level managers as key informants to measure in-
tellectual capital (Bontis, 1998; Bukh et al., 2001; do Rosário Cabrita and Vaz, 2005). Hence, the CFOs were chosen due to their
adequate high knowledge of the subject-matter and their hands-on experience with strategic matters. Moreover, they were experts
who were closely involved in the administrative process of their respective organizations including financial planning and analysis as
well as business development. By focusing on top level management as respondents, the current study endeavors to remedy the bias
arising from the key informant methodology.

3.2. Measurement of constructs

In the current study, perceptual data were used in the data analysis. The usage of perceptual data is still prevalent despite its
shortcomings such as greater measurement error and its possible mono-method bias (Rhodes et al., 2008). In fact, perceptual data
have been widely adopted in the intellectual capital and performance measurement system contexts. Many empirical studies used the
subjective perspective based on managers' perceptions (do Rosário Cabrita and Vaz, 2005; Kannan and Aulbur, 2004; Sharabati et al.,
2010). Compared to the proxies obtained from databases, ad-hoc questions could properly measure the attributes belonging to a
specific and internal phenomenon (Delgado, 2011). Likewise, several studies have also acknowledged that there is a consistency
between performance objective measures and executives' perceptions (Venkatraman and Ramanujam, 1986; Dess and Robinson,
1984). Kannan and Aulbur (2004) mention that perceptual data are frequently employed for exploring corporate factors that affect
employees' performance, human capital improvement and organizational performance. They also show that perceptual measures are
the most dominant measurement technique employed by> 100 intellectual capital related studies. Although objective measures are
less prone to respondent bias, both perceptual and objective measures of knowledge-based resources are generally equivalent
(Sharabati et al., 2010). Kannan and Aulbur (2004) also assert that using perceptions for both exogenous and endogenous constructs
helps balance out any over-inflated response bias. As such, employing proxy metrics and perceptual measures are more prevalent in
intellectual capital literature since measuring intellectual properties objectively can be a challenge (Kannan and Aulbur, 2004). The
questionnaire, which encompasses the final measurement items for the study's constructs, is presented in Appendix A.

3.2.1. Organizational performance – dependent variable
Following Gupta and Govindarajan (1984), and Govindarajan (1988), the current study measured organizational performance

using a multidimensional approach instead of a single-attribute view. The CFOs were asked to rate their company's performance on
10 indicators using a seven-point Likert scale with anchors demonstrating “significantly below average” and “significantly above
average.” These indicators include return on investment, profit, cash flow from operations, cost control, development of new pro-
ducts, sales volume, market share, market developments, personnel developments, and political-public affairs. Other studies have
used and validated this instrument in the context of management accounting (Bisbe and Otley, 2004; Chenhall and Langfield-Smith,

Fig. 1. Research model.
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1998; Govindarajan and Fisher, 1990; Hoque, 2004).

3.2.2. Intellectual capital – independent variable
As one of the main contributions of the study, a questionnaire was developed by synthesizing the questions used in previous

studies to capture and measure intellectual capital. Specifically, the concept was measured based on 29 items taken from Burt (1997),
Tayles et al. (2007), and Subramaniam and Youndt (2005). These items were then categorized into four dimensions: human (six
items), structural (nine items), relational (10 items), and social capital (4 items). A 7-point Likert scale (1 = strongly disagree,
4 = neither disagree nor agree, 7 = strongly agree) was used to assess the level of agreement or disagreement of respondents for each
intellectual capital item. The reliability and validity of the instrument were found to be satisfactory as will be demonstrated in the
Results section.

3.2.3. Diversity of measurement – mediating variable
In order to capture the ‘diversity of measurement’ construct, the current study used the instrument developed by Henri (2006),

which was originally adapted from Hoque and James (2000). Specifically, the measurement embraces 20 performance measures,
which belong to four dimensions of the balanced scorecard (BSC); namely, financial, customer, internal business process, and in-
novation and learning (Kaplan and Norton, 1992, 2005). More importantly, this study supplemented the existing measures of BSC
through seven items that come under the heading of the “social and environmental” perspective (Adams et al., 2014) as the fifth
perspective. Using a total of 27 performance measures, respondents were asked to rate the extent to which they have used each
performance measure through a 7-point Likert-type scale ranging from 1 (not at all), 4 (to a moderate extent) to 7 (to a very great
extent). The main scope of the current study was to examine the extent of the use of performance measures that reflect diversity.
Thus, the diversity of measurement construct was assessed based on an aggregate score of the 27 performance measures. The same
approach has been used by Henri (2006).

3.2.4. Control variables
The control variables of the current research are organizational size and industry type, which could have some effect on per-

formance (e.g., Chenhall, 2005; Hoque, 2004; Hoque and James, 2000). The size of the company represents past success and can
affect organizational outcomes (Aldrich and Auster, 1986). This has been pointed out by Bontis et al. (2000) who say that larger
organizations can considerably benefit from intellectual capital leverage. Likewise, companies can also vary from sector to sector in
terms of the intellectual capital and performance measurement system they possess while also realizing benefits from leveraging such
value creation factors (Asiaei and Jusoh, 2015).

3.3. Descriptive information and diagnostics tests

The demographic data presented in Table 1 reveal that the manufacturing industry is Iran's biggest industry, and, in the current
study, it represents 80.5% of the responding companies. Concerning the number of employees, 21.1% of the companies have< 100
employees, while the rest (78.9%) employ> 100. This shows that more than half of the responding companies can be considered to
be big companies. In looking at the annual turnover, it was noted that most (46.9%) of the companies have a turnover of< 500
billion Riyals while 36.7% exceed> 1000 billion Riyals.

Since the data collection of this study was performed in two phases (early and late responses), an independent sample t-test was
utilized to ensure the representativeness of the sample. According to Armstrong and Overton (1977), an examination of the existing
differences between early and late responses can detect possible response bias whereby late responses are treated as a proxy for non-
respondents. In this regard, there was no significant difference between early and late respondents in terms of the main variables.
Table 2 shows the results of the t-test.

Table 1
Demographics profiles (organization).

Profile Categories Frequency Percent Cumulative percent

Type of the industry Manufacturing 103 80.5 80.5
Non-manufacturing 25 19.5 100.0

No of employees < 100 27 21.1 21.1
100–200 26 20.3 41.4
201–400 17 13.3 54.7
401–600 27 21.1 75.8
> 600 31 24.2 100.0

Sales/turnover (based on billion Riyals) < 500 62 48.5 48.5
501–1000 19 14.8 62.7
1001–1500 6 4.7 67.5
1501–2000 6 4.7 72.2
> 2000 35 27.3 100.0
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We also assessed the data using Harman's one-factor test (Podsakoff and Organ, 1986) for the purpose of addressing the concern of
common method bias in the current research. Thus, exploratory factor analysis (EFA) was employed for all the variables of interest.
According to this technique, if a single factor emerges from the factor analysis, or one-factor accounts for> 50% of the variance in
the variables, a common method variance is present (Matilla and Enz, 2002). This test was conducted on all the items and de-
monstrated that among the factors with eigenvalues> 1, not a single factor emerged from the unrotated factor solution, and it
accounted for> 50% of the variance among variables. The first factor accounted for 45.1% (< 50%) of the variance, which did not
account for a majority of the variance (Podsakoff and Organ, 1986). Therefore, the results of these analyses confirmed that the
common methods variance was not an issue.

4. Results

This study used two statistical software programs to analyze the data. Descriptive statistics, reliability testing, and exploratory
factor analysis were performed using SPSS 18.0. In addition, SMARTPLS V2.0 M3 (Ringle et al., 2005), which uses partial least
squares (PLS) was also applied as confirmatory factor analysis and hypotheses testing. It appears that PLS was more appropriate for
handling small data samples, which seems to be prevalent in the context of intellectual capital research (see Bontis, 1998; Bontis
et al., 2000; Cabrita and Bontis, 2008; Cleary et al., 2007). This technique is able to model linear associations, irrespective of the
limitations of other SEM techniques, such as normality and large sample size that coordinates with the estimated indicators (Chin
et al., 2003).

4.1. Exploratory factor analysis

Exploratory factor analysis (EFA) was only performed for the ‘Diversity of Measurement’ variable since this construct contains
new items that were classified under the heading of “Social and Environmental” (Adams et al., 2014). This is in addition to the four
other main perspectives noted by Kaplan and Norton's BSC measures. The other constructs of the current study were not subjected to
principal component analysis (PCA) as they were already treated as individual variables. Consequently, factor analysis, under the
extraction method of PCA, with varimax rotation and Kaiser Normalization, was used for the 26 items for the diversity of performance
measures (see Table 3). The results specify the Bartlett Test of Sphericity (Bartlett, 1954), which met statistical significance (Chi-
Square = 3160.988, p < 0.01), and the Kaiser-Meyer-Oklin (KMO) measure of sampling Adequacy, which was 0.88; a value greater
than the recommended value of 0.60 (Kaiser, 1974). Accordingly, these results indicate that the factorability of the data can be
regarded as appropriate. After running factor analysis, five component factors were extracted with eigenvalues that were> 1, which
explains a total of 76.7% of the variance, with component 1 (Financial Measures) contributing 45.6%, component 2 (Customer
Measures) contributing 14.2%, component 3 (Internal Business Processes Measures) contributing 8.1%, component 4 (Innovation and
Learning) contributing 4.9%, and component 5 (Social and Environmental Measures) contributing 3.9%.

The diversity of measurement (DM), as the only second-order construct in the current study, was assessed in the PLS model to
determine whether its five dimensions (first-order constructs, i.e., financial, customer, internal business process, learning and in-
novation, and social and environmental perspectives) were salient dimensions of DM (second-order construct). Fig. 2 illustrates the
loadings between the first-order and second-order construct. All the loadings were inspected, and the significance was assessed via
5000 bootstrapped iterations. All factor loadings were significant at the p < 0.001 level and most of them (except DMC1) exceeded
the 0.7 level as recommended by Chin et al. (2003).

4.2. Measurement model assessment

For the purpose of assessing reliability, the factor loading of the indicators of latent constructs must be> 0.70 to achieve the

Table 2
The result of differences (t-test) of early and late response on the research variables.

Variables Mean t-Value Sig.

Early response
N = 51

Late response
N = 77

Structural capital 4.686 4.883 −0.949 0.345
Relational capital 5.117 5.350 −1.145 0.255
Social capital 4.568 4.623 −0.226 0.822
Financial - diversity of measurement 4.238 4.413 −0.638 0.525
Customer - diversity of measurement 4.571 4.640 −0.323 0.747
Internal business processes - diversity of measurement 4.499 4.709 −0.858 0.393
Learning and innovation- diversity of measurement 4.382 4.571 −0.678 0.499
Social and environmental - diversity of measurement 4.409 4.659 −1.123 0.264
Organizational performance 4.303 4.283 0.073 0.942

Note: Level of significance using t-tests; the mean difference is significant at p < 0.05.
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desirable reliability (Fornell and Larcker, 1981). Cronbach's alpha was also applied to estimate reliability (see Table 4). The desirable
score for Cronbach's alpha was noted as 0.70 for existing constructs and 0.60 for newly created constructs. Among the six constructs,
three constructs (structural capital, relational capital, and organizational performance) were found to have a Cronbach's alpha in the
0.90s while three constructs (human capital, social capital, and the diversity of measurement) were in the 0.80s.

Further, the current study used composite reliability and the average variance extracted (AVE) for assessing convergent validity.
In this respect, values exceeding the threshold levels of 0.70 for composite reliability imply appropriate internal consistency
(Hulland, 1999). Similarly, AVE, which provides a measure of the variance shared between a construct and its indicators, needs to be
larger than 0.50 to obtain appropriate convergent validity (Chin et al., 2003). All the values for composite reliability and AVE, as
presented in Table 4, show acceptable convergent validity.

PLS was used to perform factory analysis on the survey items. The item factor loadings were all above 0.70 except for four items
(SIC1, RIC1, RIC10, and OP10), which were in the 0.60s. These items with lower factor loadings were dropped in four iterations.
Following the second calculation of the overall measurement model and after deleting the aforementioned items, the results sub-
sequently became satisfactory. For the purpose of assessing discriminant validity, this study also considered the recommendation of
Fornell and Larcker (1981), whereby the square root of AVE must be larger than the correlations of the variables to confirm dis-
criminant validity. In this regard, the value of the diagonal elements should be greater than those of the off-diagonal elements
(Fornell and Larcker, 1981; Hulland, 1999). The values shown in Table 5 demonstrate acceptable discriminant validity.

4.3. Evaluation of structural model

4.3.1. Direct effects
SMARTPLS V2.0 M3 (Ringle et al., 2005) was applied to perform a bootstrap resampling technique (5000 resamples), which helps

to determine the significance of the paths within the structural model. Table 6 shows the results of the SEM examination, which
include standardized path coefficients β as well as their relevant t-statistics resulting from the PLS analysis. The bootstrap resampling
procedure was performed with 5000 resamples for the purpose of assessing standard errors. Fig. 3 shows the results of the assessment
of the structural properties of data, which helps to determine the fit of the data to the model. As expected, the results indicate that the
relationships between the four intellectual capital components and the diversity of measurement are positive and significant. The four
intellectual capital dimensions explain 81.30% variance in the diversity of measurement. Relational capital was found to have the
strongest association with the diversity of measurement (β = 0.36, t-value = 7.61). Overall, the results support H1, H2, H3 and H4,

Table 3
Exploratory factor analysis of the diversity of measurement.

Factors/items Factor loading

Diversity of measurement - KMO = 0.880 Barlett's: Sig. = 0.000
Factor 1: Financial measures

Operating income 0.793
Sales growth 0.777
Return-on-investment (ROI) 0.712
Return-on-equity (ROE) 0.849
Net cash flows 0.755
Costs per unit produced 0.639

Factor 2: Customer measures
Market share 0.611
Customer response time 0.783
On-time delivery 0.637
Number of customer complaints 0.731
Survey of customer satisfaction 0.655

Factor 3: Internal business processes measures
Materials efficiency variance 0.817
Manufacturing lead time 0.807
Rate of material scrap loss 0.746
Labor efficiency variance 0.805

Factor 4: Innovation and Learning Measures
Number of new patents 0.837
Number of new product launches 0.871
Time-to-market for new products 0.814
Employee satisfaction 0.709

Factor 5: Social and Environmental Measures
Employee diversity 0.775
Economic impacts (excluding financial measures used in financial accounts) 0.822
Occupational health and safety 0.816
Stakeholder involvement in community, social and environmental issues 0.854
Community relations 0.819
Natural resource conservation and emission levels 0.799
Other community, ethical, social and environmental issues 0.729
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which predicted a positive association between the four intellectual capital dimensions and the diversity of measurement. The
diversity of measurement is also positively associated with organizational performance (β = 0.34, t-value = 2.39) and explains
54.60% variance in the organizational performance. Hence, the results also support H5. Overall, there appears to be a good fit of the
survey data to the proposed research model. The control variables of the industry, as well as firm size did not have any statistically
significant association with organizational performance.

4.3.2. Indirect effects
The decision tree and a step-by-step procedure for testing mediation taken from Zhao et al. (2010) were employed to examine the

indirect effects noted in the current study. Introducing the decision tree model, Zhao et al. (2010) comprehensively elaborated on all
the conditions for establishing mediation as well as for understanding the different types of mediation and non-mediation. However,
the two most notable and relevant types of mediation appear to be partial mediation and full mediation. Zhao et al. (2010) refer to
these as complementary and indirect-only mediation. Specifically, Zhao et al. (2010) highlight that the presence of significant direct
effect suggests a potential partial mediation or so-called complementary mediation (i.e., the independent variable affects the

Fig. 2. PLS results for the diversity of measurement 2nd order model.

Table 4
Results of confirmatory factor analysis.

Constructs Average variance extracted (AVE) Composite reliability Cronbach's alpha

Human capital (HIC) 0.607 0.902 0.870
Structural capital (SIC) 0.597 0.921 0.903
Relational capital (RIC) 0.630 0.931 0.916
Social capital (SOIC) 0.650 0.881 0.823
Diversity of measurement (DM) 0.672 0.910 0.876
Organizational performance (OP) 0.789 0.971 0.966
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dependent variable and the effect is strengthened by the mediator). On the other hand, the lack of a direct effect suggests a potential
full mediation or so-called indirect-only mediation (i.e., the independent variable only affects the dependent variable when the
mediator is present). The current study did not primarily aim to investigate the direct relationship between intellectual capital and
organizational performance. However, testing the direct associations between four intellectual capital components and organiza-
tional performance was performed so that these coefficients could be used to determine the types of mediator in this study.

Based on the foregoing discussion, the recommended 5000 bootstrap samples were performed to test the mediating effects.
Overall, the results reveal that the 95% bootstrap confidence intervals for the total effects and those of the diversity of measurement
(mediating variable) are all positive and do not include zero. The related results of the mediation model are comprehensively
presented in Table 7.

As shown in Table 7, bootstrapping the model with the diversity of measurement as a mediating variable resulted in a 95%
confidence interval (0.072, 0.075) for the indirect effect of human capital on organizational performance. This confidence interval
does not include zero, and, thus, the indirect effect (HIC-DM ∗ DM-OP) is significant (0.073), thereby establishing mediation through
the diversity of measurement. As presented in Table 6, the direct effect (HIC-OP) is also significant (0.256), which shows a com-
plementary mediation (partial mediation) according to the decision tree model by Zhao et al. (2010). The above findings therefore
support H6a. The same approach was performed in order to test the mediating effect of the diversity of measurement on the re-
lationship between structural capital and organizational performance (H6b). The results reveal a 95% confidence interval (0.101,
0.105) for the indirect effect of structural capital on organizational performance and the indirect effect (SIC-DM ∗ DM–OP) is sig-
nificant (0.103), thereby suggesting a mediation through the diversity of measurement. However, the direct effect (SIC-OP) is not
significant (0.101). In this case, indirect-only mediation (based on Zhao's decision tree model) or full mediation is established,
consequently, supporting H6b.

Similar to H6a, the indirect effect of relational capital on organizational performance, as shown through the diversity of measurement,
suggests a partial mediation effect where the indirect effect (RIC-DM ∗ DM-OP) (0.120) and the direct effect (RIC-OP) (0.200) are all
significant; hence, supporting H6c. As for H6d, the results reveal that the diversity of measurement plays a full mediation role in the
relationship between social capital and organizational performance since the direct effect (the path between social capital and organi-
zational performance) is not significant (−0.097) while the indirect effect (S0IC-DM ∗ DM-OP) is significant (0.051).

Table 5
Discriminant validity.

Variables DM HIC OP RIC SIC SOIC

DM 0.819
HIC 0.775 0.779
OP 0.695 0.644 0.888
RIC 0.768 0.611 0.615 0.793
SIC 0.786 0.769 0.617 0.615 0.772
SOIC 0.730 0.739 0.525 0.609 0.680 0.806

DM: diversity of measurement, HIC: human capital, OP: organizational performance, RIC: relational capital, SIC: structural capital, SOIC: social capital. The square
root of the average variances extracted, shown in bold and italics, represents the average association of each construct to its measures, was higher than the correlations
between the constructs indicating that the constructs closely relate to their own measures rather than to those of other constructs.

Table 6
Results of the SEM estimation (direct paths).

No. Path Parameter estimate (β) Sample mean Standard error t statistics

1 HIC → OP 0.256⁎⁎ 0.269 0.111 2.296
2 SIC → OP 0.101ns 0.098 0.125 0.808
3 RIC → OP 0.200⁎ 0.199 0.104 1.916
4 SOIC → OP −0.097ns −0.108 0.097 1.006
5 HIC → diversity 0.216⁎⁎⁎ 0.216 0.065 3.329
6 SIC → Diversity 0.305⁎⁎⁎ 0.304 0.067 4.545
7 RIC → Diversity 0.356⁎⁎⁎ 0.358 0.046 7.619
8 SOIC → Diversity 0.147⁎⁎ 0.148 0.061 2.419
9 Diversity → OP 0.336⁎⁎ 0.341 0.140 2.396
10 Size → OP −0.029ns −0.027 0.064 0.451
11 Industry → OP 0.057ns 0.054 0.068 0.830

DM: diversity of measurement, HIC: human capital, OP: organizational performance, RIC: relational capital, SIC: structural capital, SOIC: social capital. Bold figures
indicate significant associations. Italics numbers show the control variables.

⁎⁎⁎ p < 0.01.
⁎⁎ p < 0.05.
⁎ p < 0.1.
ns not significant.
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5. Discussion and conclusion

This study observed strong associations among four components of intellectual capital and the extent of use of the diversity of
performance measures with evidence to support H1 to H4. In other words, organizations reflecting a higher level of intellectual
capital tend to use the diversity of performance measures to a greater extent. The results suggest that knowledge-intensive companies

Fig. 3. Assessment of the structural model.
1. The path coefficients β are shown above with their corresponding t critical value below. *p < 0.1 level (n = 128, t critical value = 1.65); **p < 0.05 level
(n = 128, t critical value = 1.96); ***p < 0.01 level (n = 128, t critical value = 2.58).
2. The black lines indicate significant paths, and the red lines show insignificant ns paths. (For interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)

Table 7
Results of mediating model.

Indirect effect – hypothesis Mean Standard deviation Lower bound of confidence
interval

Upper bound of confidence
interval

Type of mediation

HIC-DM ∗ DM-OP (H6a) 0.073 0.038 0.072 0.075 Complementary (partial)
SIC-DM ∗ DM-OP (H6b) 0.103 0.049 0.101 0.105 Indirect-only (full)
RIC-DM ∗ DM-OP (H6c) 0.120 0.049 0.118 0.122 Complementary (partial)
S0IC-DM ∗ DM-OP (H6d) 0.051 0.032 0.504 0.533 Indirect-only (full)

DM: diversity of measurement, HIC: human capital, OP: organizational performance, RIC: relational capital, SIC: structural capital, SOIC: social capital.
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that possess more knowledge assets may employ a broader set of non-financial performance indicators for capturing the contribution
that arises from intellectual capital. The rationale behind this is that high intellectual capital organizations would reasonably possess
a greater level of intangible resources or assets. Since such resources are not easy to measure for financial appraisal (Leadbeater,
2000; Roslender and Fincham, 2001), knowledge-intensive organizations may utilize a broader set of financial and non-financial
indicators for the purpose of gaining the unobservable value of the resources' costs, advantages, and contribution.

Furthermore, the results also confirm the hypothesized association between the extent of usage of the diversity of performance
measures and organizational performance, thereby, providing support for H5. This means that organizations reflecting a greater
usage of multiple performance measures tend to be superior in terms of organizational performance. Similar results were found by
prior seminal studies that looked at performance measurement (e.g., Lingle and Schiemann, 1996; Scott and Tiessen, 1999; Hoque
and James, 2000; Banker et al., 2000; Davila, 2000; Baines and Langfield-Smith, 2003; Said et al., 2003; Hoque, 2004; Davis and
Albright, 2004; Lisi, 2015).

The current study also found significant mediating effects for the diversity of measurement on the relationship between in-
tellectual capital dimensions and organizational performance, thereby supporting H6a, H6b, H6c, and H6d. These results corroborate
the notion of fit-as-mediation of contingency theory. Such findings indicate that organizations are more likely to evaluate their
potential in terms of fundamental critical resources and capabilities by deploying performance measures to measure and manage
those resources more effectively. Such action would, in turn, improve their organizational performance. In this respect, the findings
suggest that organizations with high information system capabilities and innovations (structural capital), building good relationships
with internal and external stakeholders (social capital and relational capital), and having good human capital are more likely to use
diverse performance measures that can potentially contribute to an improved organizational performance. The findings noted here
are also in harmony with the arguments of previous scholars who suggest that organizational performance would be significantly
affected through the measurement of the organization's underlying critical success factors, such as competencies and assets. Broadly
speaking, the findings, which touched on the mediating role of the performance measurement system in the relationship between
intellectual capital and performance, appear to support the notion that intangible resources like knowledge and technology are
seldom able to directly and immediately affect corporate effectiveness. Instead, they often impact organizational performance
through chains of cause-and-effect relationships including two or three intermediate stages (Huselid, 1995; Kaplan and Norton,
2001). Therefore, on the basis of the present and related findings, it can be reasonably concluded that all four dimensions of in-
tellectual capital appear to play prominent roles in the corporate success through the use of diverse performance measures.

5.1. Implications

The findings of this study offer several possible theoretical and practical implications. In general, the importance attached to
intellectual capital has grown in today's knowledge-based economy. Thus, examining such knowledge properties is relevant and
topical for research (Widener, 2006; Gogan, 2014). The importance of the current study lies in its notability as one of the preliminary
studies focusing on intellectual capital in relation to management accounting control systems. Most importantly, by examining the
mediating effect of the performance measurement system between intellectual capital and performance, this research presents further
evidence concerning the importance of the performance measurement system in supporting and leveraging the organizations' most
strategic resources. More specifically, this paper contributes to the existing literature at the boundary between intellectual capital and
performance by synthesizing a robust framework from the contingency lens, the RBV, to a management accounting context. This
theoretical model offers further insights into the dual roles of intellectual capital either in explaining its relationship with man-
agement accounting system, in general, and performance measurement system, in particular, or predicting organizational outcomes.

Furthermore, the current study combines a review of the literature on intellectual capital from various academic areas. A mul-
tidimensional measurement of intellectual capital with a more holistic conceptualization offers an effective way for combining
multiple knowledge-related drivers toward corporate performance. According to the model, the majority of the earlier studies mainly
emphasized particular dimensions of intellectual capital, such as structural capital and human capital. Components, such as relational
capital and social capital, have, however, been studied to a lesser extent in the literature (Jansen et al., 2006). Responding to this
issue, the current study highlights an effort to conceptualize a multidimensional concept of intellectual capital, which is achieved
through developing and validating the intellectual capital measurement by incorporating the factor of social capital. Hence, it can be
said that the current study offers more comprehensive empirical evidence, which sheds light on the role of intellectual capital in
increasing desirable organizational outcomes through synthesizing the multiple aspects of intellectual capital in one research model.

For the purpose of satisfying the need for a systematic and robust performance measurement system, the current study con-
ceptualizes the diversity of measurement construct by supplementing a new perspective, i.e., social and environmental measures
together with the four original perspectives offered by Kaplan and Norton (1992). The integration creates a more comprehensive and
robust conceptualization of performance measurement systems, which, in turn, offers different and more important insights. In
contrast, previous literature generally considers a dichotomy of financial versus nonfinancial measures. Finally, the current study
brings further insights into understanding whether the stress laid on the diversity of measurement matters to the organization when
examined through the relationship with organizational performance. Evidence appears to be rather inconclusive as to whether using
performance measurement can positively influence organizational performance (Wouters et al., 1999; Widener, 2006; Lisi, 2015);
hence, more investigation is certainly warranted.

From the practical perspective, the findings could be useful to management accountants who may use this in designing the relevant
performance measurement system that best suits their intellectual capital and organizational performance. The current study contributes as
a guideline for practitioners and organizations from another outlook. For instance, they could gain a deeper insight into the formation and
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management of intellectual capital, and the types of control system they need to implement, in general, and, in particular, how a per-
formance measurement system could support and facilitate the management of an organization's underlying strategic resources. This can
enable them to boost intellectual capital's contribution toward their firm's performance. The findings extracted from the current study also
provide insights into how practitioners and organizations adopt diverse types of performance measures to effectively manage and capture
the intangibles in an organization, in order to benefit more from those knowledge resources and augment their performance. The linkages
noted among intellectual capital, performance measurement system, and organizational performance could serve as a guideline and
provide directions for organizations in achieving a competitive advantage. This can be done by using the performance measurement
system in line with the level of intellectual capital development. Moreover, the level and shape of intangible resources can also serve as a
checklist for companies to assess themselves. This is in line with the extent to which they implement the management accounting practices
that are necessary to foster the development of such knowledge-related assets. Furthermore, understanding the effect of intellectual capital
and performance measurement on corporate performance would help executives in identifying strategies for future development. More
importantly, the current study also underlines the fact that intellectual capital is vital for achieving the success of companies, which could
be operating in turbulent and uncertain environments.

5.2. Limitations and suggestions for future research

Despite its contributions, this study is also subject to some potential limitations. First and foremost, the instrument of the study
was a questionnaire survey, which relies largely on the perceptions and opinions of the key informants. Although several authors
have asserted that perceptual assessments of organizational performance are closely related to more objective ones, they are still
subject to the inherent bias, preferences, and perceptual distortions of the assessors (Yang and Lin, 2009). In effect, one of the major
issues regarding measurement validity is common method bias in self-report studies. Common method bias (CMB) may arise when
data are collected from the same key informants. Moreover, subjective measures were used to capture the variables of interest.
However, in the case of the current study, an appropriate method, i.e., single-factor test, was performed to assess whether or not
common method bias is a major problem. As stated earlier in Section 4.3, the results generally confirm that CMB is not a serious
problem in the current study. Moreover, subjective perceptual measurements were used to capture intellectual capital and perfor-
mance measurement system given the fact that it was not viable to obtain relevant objective measures that capture these constructs,
particularly, the multidimensional concept of intellectual capital. Objective measures tend to be less prone to respondent bias al-
though it is argued that both perceptual and objective measures of knowledge-based resources are broadly equivalent (Sharabati
et al., 2010). As mentioned earlier, perceptual data have been widely used in the intellectual capital and performance measurement
system literature as a way to measure knowledge-based assets since ad-hoc questions are more appropriate for collecting aspects
closer to a specific and internal phenomenon, unlike proxies obtained from databases (Delgado, 2011).

Secondly, the data presented in this research are regarded as cross-sectional. The critical factors were captured and measured just
once and at a static point instead of as they were developing, thereby missing the value of time explanation. It is imperative to attach
importance to long-term effects, particularly concerning the creation and development of the intellectual capital and performance
measurement system. It is noted that survey data derived from cross-sectional analyses are incapable of producing conclusive evi-
dence of causality; thus, the evidence drawn should be regarded in line with the theoretical arguments and expected associations.
Future research could embark on a longitudinal survey to investigate the causality and interrelationships among factors that are
pivotal to intellectual capital and performance measurement system development.

Thirdly, data were collected in a single country (Iran). Potential culture limitations should be noted, especially concerning the
cultural differences between developing countries and developed nations, which could influence the perceptions of knowledge
sharing practices. The framework of the current study must be further examined by including samples from other countries in order
for the results to be generalizable.

Fourth, having a single-informant per firm is another limitation. Future research may focus more explicitly on micro-foundations
of routines, for example, by obtaining self-reports of the level of knowledge resources from the managers of other departments and
divisions, such as human resources, and R &D. While gaining multiple respondent data per organization is challenging, the approach
would allow for a more rigorous testing of the micro-foundation to intellectual capital and its contributions toward positive orga-
nizational outcomes.

6. Conclusion

While the influence of knowledge-related resources on measurable performance has been examined extensively in intellectual
capital literature, little is known about the role that organizational control systems play, in general, and, in particular, how the
performance measurement system plays in supporting the management of intellectual capital as organizations' most critical resource.
In line with the argument that organizational performance is positively influenced by appropriate measurement and management of
the underlying critical success factors and strategic resources (Kaplan and Norton, 1996; Simons et al., 2000), this study has provided
empirical evidence, which suggests that the level of intellectual capital is related to the extent of use of the diversity of performance
measures and that the diversity of measurement mediates the relationship between intellectual capital and organizational perfor-
mance. The results therefore largely support the central proposition of “fit-as-mediation” of contingency view (Drazin and Van de
Ven, 1985; Venkatraman, 1989) in which this study assumes that organizations with a higher level of intellectual capital may achieve
significantly superior performance if they put more value on the use of multiple and diverse performance measures. It is worth
mentioning that, although the samples are taken from companies in Iran, except for cultural differences, companies in other regions
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of the world may gain benefit from this study. The nature of intellectual capital and performance measurement and their relationships
found in this study are probably similar to those that may be found throughout the world.

Appendix A. Survey instrument

Measurement items

Section 1: Intellectual capital (IC)

The following items explore aspects of intellectual capital. Please rate (by ticking the box provided) to what extent do you agree
with the following items describing your organization's intellectual capital? Please use 4 sparingly (1 = strongly disagree;
7 = strongly agree).

Variable Item

Human capital
(HIC)

1. Our organization selects managers and staff according to their brightness and creativity.
2. Our organization gets the most out of the managers and staff.
3. Our organization requires knowledge sharing among managers and staff.
4. Our managers and staff are generally experts in their particular jobs and functions.
5. Our managers and staff are generally able to develop new ideas and knowledge.
6. Our managers and staff are generally able to focus on the quality of service provided.

Structural capital
(SIC)

1. Our organization's data systems make it easy to access relevant information.
2. Our organization's systems and procedures support innovation.
3. Our organization requires knowledge sharing and encourages learning.
4. Our organization has relatively high investment in innovation.
5. Our organization keeps track and makes full use of our intellectual assets, such as patents and copyrights.
6. Our organization has a high rate of generation of new ideas and products compared to our competitors.
7. Our organization provides a sufficiently high annual information technology allocation (for personnel,

hardware, software, etc.) to allow us to provide quality service.
8. Our organization documents knowledge in manuals, databases, etc.
9. Our organization protects vital knowledge and information to prevent loss in the event of key people

leaving the organization.
Relational capital

(RIC)
1. Our organization has customers loyal to our organization/product.
2. Our organization is market-oriented/customer-focused.
3. Our organization is efficient in satisfying customer's needs and requirements
4. Our organization has most managers and employees who generally understand the organization's

targeted market segments and customer profiles.
5. Our organization gets as much feedback from our customers as we can.
6. Our organization has marketing managers and staff who continually meet with customers to find out

what they want from the organization.
7. Our organization listens and responds to/manages customer complaints.
8. Our organization has good relationships with its suppliers.
9. Our organization devotes considerable time to vetting and approving suppliers.

10. Our organization maintains long-standing relationships with a number of important suppliers.
Social capital

(SOIC)
1. Our employees are skilled at collaborating with each other to diagnose and solve problems.
2. Our employees share information and learn from one another.
3. Our employees interact and exchange ideas with people from different areas of the company.
4. Our employees apply knowledge from one area of the company to problems and opportunities that arise

in another.

Section 2: Diversity of measurement (PMS)

B1. The following items explore aspects of Performance Measurement System in terms of the type of measures. Please rate (by
ticking the box provided) the extent to which each of the following measures is used by your top management team (1 = not at
all; 7 = to a very great extent).

Variable Item

Financial measures 1. Operating income
2. Sales growth
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3. Return-on-investment (ROI)
4. Return-on-equity (ROE)
5. Net cash flows
6. Costs per unit produced

Customer measures 1. Market share
2. Customer response time
3. On-time delivery
4. Number of customer complaints
5. Number of warranty claims
6. Survey of customer satisfaction

Internal business processes measures 1. Materials efficiency variance
2. Manufacturing lead time
3. Rate of material scrap loss
4. Labor efficiency variance

Innovation and learning measures 1. Number of new patents
2. Number of new product launches
3. Time-to-market for new products
4. Employee satisfaction

Social and environmental measures 1. Employee diversity
2. Economic impacts (excluding financial measures used in financial accounts)
3. Occupational health and safety
4. Stakeholder involvement in community, social and environmental issues
5. Community relations
6. Natural resource conservation and emission levels
7. Other community, ethical, social and environmental issues

Section 3: Organizational performance (OP)

Please respond (by ticking the box provided) to the following items with regard to your perception about your organization's
recent performance (last three years) relative to key competitors' in the industry (1 = “significantly below average”; 7 = and
“significantly above average”)

Variable Item

Organizational Performance (OP) 1. Return on investment
2. Profit
3. Cash flow from operations
4. Cost control
5. Development of new products
6. Sales volume
7. Market share
8. Market developments
9. Personnel developments

10. Political-public affairs
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