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Abstract: Understanding of intellectual capital’s influence on the firm performance has received
immense interest in recent years. In this view, the impact of various intellectual capital components,
including human, structural, and relational capital, on the performance of small- and medium-sized
Malaysian manufacturing enterprises were examined. A correlation between intellectual capital
and firm performance were established based on the mediating role of innovation capability. To
achieve this goal, a stratified sampling method was used wherein 262 participants’ responses from the
focused manufacturing firms were obtained and analyzed via the structural equation model (SEM)
and resource-based view (RBV). Statistical tools like SPSS.v25 and SmartPLS.v3 were used. The results
showed that the relationship between intellectual capital and firm performance was strengthened
due to the mediation of innovation capability, thereby gaining higher competitive advantages. It
was asserted that the present comprehensive analyses may offer a useful information and guidance
to the academics, owners/managers, and policymakers involving the impact of intellectual capital
development towards improving the Malaysian SMEs performance.

Keywords: human capital; structural capital; relational capital; innovation capability; firm performance;
SMEs

1. Introduction

Sustainability is a business strategy for generating long-term value by considering how
a company functions in terms of the environment’s ecological, social, and economic factors.
Such strategy aims to have a beneficial impact on one or both areas, thereby contributing to
solving some of the world’s most ongoing issues. The sustainability concept established
various measures, thus promoting company’s sustainability [1,2]. Over the years, intel-
lectual capital has been the focus of intense discussion among researchers. Furthermore,
intellectual capital is a resource that allows the sustainable progression. Intellectual capital
consists of human capital, structural capital, and relational capital. Various past studies
examined the influence of intellectual capital on the company’s performance and compet-
itive advantages. Earlier reports revealed a positive correlation amid intellectual capital
and sustainable growth [3]. Additionally, some research determined how businesses use
their intellectual capital to move toward more sustainable practices [4]. It was shown that
intellectual capital has a strong impact on an enterprise’s competitiveness and long-term
sustainability [5]. Intellectual capital definitions have various representations, which de-
pend on their scales. Most researchers in the field of intellectual capital have reached a
general consensus that intellectual capital provides additional benefits or items that are
simple to understand by its employees. In this perception, the present study for the first
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time presents intellectual capital as an intangible asset that generates value for acquiring
wealth [6].

The majority of the studies conducted in the field of intellectual capital included the
component of human capital, which can be considered as the most important component
of intellectual capital [7]. Some scholars’ viewed human capital as both implicit and
explicit knowledge that can produce values to the firm [8]. Human capital can be a
catalyst for creating growth and competitive advantages and increase firm profitability [9].
Earlier study defined structural capital as the non-human storehouse of knowledge in the
organization at an early stage [10]. Meanwhile, other studies viewed structural capital
as non-physical assets, like databases, organization charts, management processes, and
business strategies [11,12]. The main objective of structural capital is to collect and transmit
information throughout an organization, allowing for interaction with others [13,14]. On the
other hand, relational capital contained knowledge implied in all the external relationships a
firm could evolve with its stakeholders, such as customers, suppliers, and trading partners,
who enhance the firms in gaining a sustainable competitive advantage [10]. Various
past studies classified intellectual capital into three dimensions (human, structural, and
relational capital) [15–18]. A significant correlation between intellectual capital components
and firm high values was reported that eventually generates implications for firms [19].

Over the last two decades, the impact of intellectual capital on the firm performance
emerged as a recurring theme in economic growth research, particularly in the context
of SMEs. Nonetheless, few studies were conducted to address the important function of
intellectual capital on firm performance in the manufacturing sector [20], especially those
operating in Malaysia [21]. Table 1 summarizes the findings of the past studies conducted
to examine the impact of intellectual capital on firm performance in manufacturing sector
in different countries, including Malaysia. The majority of the studies conducted in the
manufacturing sector were in China and Pakistan, whereas only one study was conducted
in one manufacturing sub-sector in Malaysia in the past five years.

Table 1. Past studies in Manufacturing sector perspective.

Author Country Findings

[8] Mexico
The results showed that the intellectual capitals have a positive influence

on firm performance; the evidence is consistent with several studies in
Mexico and abroad.

[22] China

The results show that physical and human capitals are the strong factors
that contribute to firm performance. In addition, relational capital

negatively influences profitability and market value, and structural capital
and innovation capital have a negative impact on employee productivity.

[23] Spain

The findings suggest that intellectual capital is a key factor that allows the
firm to achieve and maintain competitive advantages, obtaining greater
performance. Additionally, this research also shows that the moderating

role of family management can be a double-edged sword depending on the
type of intangible resources.

[24] Pakistan

Results of this paper revealed that capital employed and customer capital
have a significant positive relationship with the financial performance of

firms in Pakistan, whereas structural capita has negative effect on the
financial performance of the firms. The findings suggest political instability
as a significant moderating variable on the relationship among intellectual

capital, its components, and firms’ performance.

[25] China

The results show that human and structural capital exert a positive impact
on firm performance, while relational capital has a negative impact;

overall, intellectual capital enhanced the firm’s performance once it was
mediated by a third variable.
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Table 1. Cont.

Author Country Findings

[26] China

The findings reveal a positive relationship between intellectual capital and
financial performance of high-tech and non-high-tech SMEs. Specifically,

intellectual capital is positively associated with firms’ earnings,
profitability, and operating efficiency. Additionally, capital employed,

human capital, and structural capital are found to be the most influential
value drivers for the performance while relational capital possesses less

importance.

[27] Iran

The findings 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 positive organizational outcomes from their
knowledge resources, such as intellectual capital.

[28] Pakistan
The findings of the study indicate that intellectual capital have a significant

positive influence on new venture performance. Similarly, intellectual
capital significantly positively contributes to competitive advantage.

[29] Malaysia
The results demonstrate that human capital, customer capital, structural

capital, social capital, technological capital, and spiritual capital are crucial
components of intellectual capital, and all link to firm performance.

[30] Pakistan
This study found significant positive direct and indirect effects on

innovation capability and organizational performance among three
dimensions of intellectual capital: human, relational, and technological.

[31] Italy

The empirical results highlight that profitability is significantly and
positively affected by financial and physical capital, such as human capital,

but the effect of human capital is weak, and the structural capital has a
negative effect on firm performance. Additionally, technology intensity
reinforces the positive effect of human capital on firm performance: the

higher the technological intensity, the higher the positive impact of human
capital on firm performance.

[32] India

Overall, the study results indicated increasing trends for all types of
intellectual capital disclosures. Similar trends are observed for patent

applications and patent grants, indicating a surge in patenting activities
across the manufacturing sector.

Most Malaysian SMEs continue to use traditional performance measurement methods
designed decades ago, involving mostly tangible assets, like buildings and equipment.
Currently, Malaysia and many other countries have been establishing a knowledge-based
business environment requiring a new model that includes intangible assets. Therefore,
the intellectual capital model is getting more attention in this scenario. Despite significant
contribution towards GPD, the Malaysian SMEs faced numerous challenges in their day-
to-day operations. Although they play sizable roles in economic improvement, the social
uplifting and political instability in Malaysia lowered the SME’s contribution to the growth
domestic product (GDP) development compared to other SMEs in developing or developed
countries [33]. In brief, the SMEs in Malaysia are not gaining beneficial performance
wherein the SMEs contribution toward GDP is merely 32.7% (SME Corp, 2018/2019).
Compared to other emerging nations, the Malaysian SMEs’ contribution towards the
nation’s GDP is comparatively lower [33]. Malaysian SMEs’ GDP contribution dropped
significantly from 21.7 in 2014 to 20.1 in 2018 (Figure 1). Some studies indicated that
the manufacturing sector’s financial performance over the past few years is low due to
their marginal contribution to the nation’ GDP (SME Corp, 2014–2018/2019). The low
performance of Malaysian manufacturing SMEs during 2014–2018 enable us to determine
the factors that can increase their performance.
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Since manufacturing SMEs are the second-largest contributor toward Malaysian GDP
after the service sector, it considered as an important sector to the nation’s economy.
In recent times, the declining trends in the Malaysian manufacturing SMEs showed a
significant impact on the overall economy. Malaysian manufacturing SMEs faced a major
problem in terms of GDP contribution together with services or constructions. Thus, the
current study considered as a significant contrition to address this issue. Hence, a careful
study must be conducted to address the performance dealing issues of manufacturing
SMEs and their low contribution to Malaysian GDP [21,34]. Past study has indicated that
a lack of information is one of the factors that can contribute to the manufacturing SMEs’
low performance [35]. Nonetheless, high competition has forced various manufacturing
SMEs in Malaysia to utilize intangible resources for survival and financially sustenance.
Manufacturing SMEs faced intense market pressure, increasing technical progress, shorter
product life cycle, and increasing changes in the consumer needs. These challenges caused
the manufacturing SMEs to move away from mass production to customization options,
where consumer awareness became important [36]. Depending on these factors, this
work analyzed the impacts of various key components of intellectual capital. The study’s
contrition was to develop a theoretical framework in the intellectual capital area, which has
never conducted before in the manufacturing sector perspective, especially in Malaysia,
to address the lack of previous studies. The main motive to conduct this study was the
need of an urgent research to address the issue of low contribution of manufacturing sector
toward the nation’s GDP [21]. Moreover, past studies have not addressed these issues from
intellectual capital-firm performance perspective. Furthermore, intellectual capital has
been addresses to solve many issues regarding firm performance [21,37]. Likewise, a good
and unambiguous correlation amid intellectual capital and firm performances was found
in a meta-analysis of 159 studies wherein the aim was to examine the relationship between
intellectual capital and performance [30].

The interaction between human capital, structural capital, and relational capital was
explored to determine the strong impact of intellectual capital on the firm performance.
Finally, the role of innovation capability as a mediating variable in the relationship between
intellectual capital and firm performance was investigated.

Present study investigated the relationship between intellectual capital, innovation
capability, and firm performance in manufacturing SMEs in Malaysia. Thus, the following
research questions were addressed in the study.

1. Is there a positive relationship between intellectual capital and innovation capability?
2. Is there a positive relationship between innovation capability and firm performance?
3. Is there a positive relationship between intellectual capital and firm performance?
4. Does innovation capability mediate the intellectual capital and firm performance correlation?
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2. Theoretical Framework and Literature Review

The capacity of a firm to generate new ideas and implementing them into new goods
or services that improve the firm’s performance is referred to as innovation capability. A
human-capital-supported firm becomes more creative by developing new capabilities and
ideas that meet the market needs. Upon paying more attention to human capital investment,
an organization’s potential for creativity can dramatically influence the innovation capabil-
ity [38]. As a result, high human capital made it easier for businesses to reach better levels of
innovation capability, thus overcoming all possible challenges with their innovation plans.
The importance of structural capital lies in the firm’s information technology-based systems
that play a vital role in supporting the firm performance [27]. When businesses place a
premium on structural capital’s role in the innovation, they will benefit from improved
knowledge-gathering, storage, sharing, and application of infrastructures [9]. In addition,
their ability to do the right thing in the proper way would gradually improve, resulting in
improved quality, lower costs, and a more in-depth understanding that might contribute to
organizational success [39]

Conversely, structural capital may include guidance to avoid unnecessary innovation
operations that can boost employees profitability and income generation [40,41]. Relational
capital are resources that connect the firms with other parties such as governments and
industries [42,43]. A firm’s potential to innovate can be enhanced through heavy investment
in relational capital. The emergence and implementation of relational capital significantly
contribute to the formation of circumstances that enable a corporation and its surrounding
subjects to initiate, innovate, build, and maintain interactions amongst members of a
specific organization [44]. Firms with greater relational capital have access to technological
information that is difficult to duplicate. In this view, relational capital techniques are
critical in establishing an organization’s strategic plans in order to improve the innovation
processes [45,46]. Organizations become more effective and profitable by investing heavily
in relational capital, thus supporting the creation of innovative processes [47].

By definition, through the innovation capacity a firm is capable of identifying novel
concepts and then transforms these ideas into newfangled products and services, thus
improving the company’s performance. Alternatively, performance of a firm is character-
ized by its capacity to accomplish excellent economic benefits, such as revenue generation,
profits, lowering of products’ cost, enhancing sales, and assets return. Moreover, a firm
with a substantial innovation capability can drive it into a high level of competitive ad-
vantages, thereby enhancing its performance by improving the process of innovating new
ideas and processes that competitors cannot imitate. Earlier reports demonstrated that
the innovation capability is a significant factor that can develop valuable resources into
products, thus leading to the sustainable competitive advantages and superior performance
of a firm [48,49]. Considering such benefits of achieving high performance of the firm,
the innovation capability has gained much attention in the literature and addressed many
issues [50,51].

Intellectual capital is the value of the firm’s employee expertise, skills, business train-
ing, or any proprietary information that may give the company a competitive advantage.
Intellectual capital is a valuable resource and can be defined broadly as a company’s col-
lection of all informational resources that can be used to increase revenues, attract new
consumers, develop new products, or improve the business [52]. Moreover, intellectual
capital is the sum of a company’s employee skills, organizational processes, and other
intangibles that contribute to the firm’s profits. Several extensive reviews in the intellectual
capital’s field were carried out [10,53–55]. Even so, a substantial study on the three dimen-
sions of intellectual capital framework, including human capital, structural capital, and
relational capital, has been conducted intensively.

According to past studies, firms having higher intellectual capital display higher com-
petency to innovating and increasing the performances. However, several studies assumed
that high performance could be sustained via developing intellectual capital [29,46]. Earlier
researches in the developing economies found that intellectual capital is an important
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source of competitive advantage for organizations [8,42,46] that increase the firm’s perfor-
mance. Hence, manufacturing SMEs in Malaysia should apply these strategies to penetrate
and achieve market advantages, thus leading to superior firm performance. It is hoped that
the findings of this study can assist the manufacturing firms in building intellectual capital
to achieve improved firm performance deficient in the earlier works [56]. Effective man-
agement is also important in administrating intellectual capital within the SMEs. Several
scholars have emphasized the importance of developing a modern perspective to improve
the firm’s performance [11,25].

Earlier investigations highlighted the relationship between intellectual capital on firm
performance [3,8,10]. Future research must examine whether there are any factors that
can mediate the relationship between intellectual capital and firm performance [30]. In
the past, the role of innovation capability on intellectual capital and varied contributions
on firm’s performance was examined [30]. Furthermore, several mediating role between
intellectual capital and performances were identified [57]. For example, one study looked
at the mediating influence on total quality management (TQM) practices and innovation
performance. The impact of intellectual capital and strategic orientations on innovation
capability and firm performance in Malaysian information and communication technology
(ICT) SMEs was focused [58]. In addition, the link between intellectual capital, innovation
capability, and firm performance was determined [59].

3. Hypotheses Development
3.1. Implication of Intellectual Capital on Innovation Capability

A positive connection between human capital and innovation processes can boost a
company’s innovation capabilities. Innovative skills are considered a result of the orga-
nization’s human capital built and gained [60,61] The increase of a firm’s human capital
positively improves its innovation activities. In this regard, previous research revealed a
positive link between human capital and innovative capabilities [62,63]. Structural cap-
ital allowed information to be stored in a database system and made them available to
people when required; thus, the decisionmakers can gain from such information [64,65].
Several studies reported a positive link between structural capital and innovative capabil-
ity [41,64,66–69].

Relational capital had a noticeable positive implication on innovation practices and
organizational performance, which was revealed in past studies where a significant connec-
tion of relational capital with the firm’s innovation capability was ascertained Repeated
studies revealed that higher levels of human capital, structural capital, and relational capital
can lead to improve the innovation capability. Thus, the following three hypotheses were
made depending on the earlier disclosures:

Hypothesis 1a (H1a): There is a positive relationship between human capital and innovation capability.

Hypothesis 1b (H1b): There is a positive relationship between structural capital and innova-
tion capability.

Hypothesis 1c (H1c): There is a positive relationship between relational capita, and innova-
tion capability.

3.2. Implication of Innovation Capability on Firm Performance

Innovation capability is considered as one of the most critical dimensions in the
firm’s competitiveness. It was claimed that the more the firm is innovative, the more
it has the capability in its processes and is more likely to have superior overall perfor-
mance [70]. There was a significant and positive relationship between innovation capability
and business performance [49,71–75]. Present research posits that the higher the level of
innovation capability within a firm, the greater the performance that can be achieved by
the firm. These arguments allowed the research to develop various hypotheses. Previous
researchers studied the alteration in specific capabilities and implemented them indirectly
into intellectual capital, suggesting the inclusion of more capabilities for comprehensive
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understanding [76,77]. Thus, more investigations are needed on the implementation of
the structured frameworks to assess the elemental and configuration performances. The
theory based on resource views was used by the earlier researchers to determine the impact
of innovation capability in improving the firm’s performance. For further explanation of
the results, various hypotheses were developed, indicating a direct correlation between
intellectual capital and innovation capability. This work hypothesized the following:

Hypothesis 2(H2): There is a positive relationship between innovation capability and firm performance.

3.3. Implication of Intellectual Capital on Firm Performance

Human capital refers to an employee’s skills, experience, creativity, knowledge, and
problem-solving ability. Thus, a firm with skilled and expert employees can enhance its
performance by efficiently investing their knowledge and creativity in the firm. Most of
the intellectual capital studies conducted in the past showed some links between human
capital and firm performance. Human capital positively affects the financial performance,
thus increasing the sales and reducing the firms’ costs [8]. It found that human capital
enhances the firm performance [78,79] where human capital was found contribute positively
to the firm’s financial performance [80–83]. This might support the past literature that
emphasized the importance of human capital [42,46,84,85]. Human capital also leads
to higher efficiency, such as operational effectiveness, higher return on assets, and firm
competitiveness. Intellectual capital influences were examined in the context of human
capital, which assisted the impacts of other capital on the firm’s performances.

Structural capital characterizes the operations, working procedures, working culture,
atmosphere, and quick market response of a firm. A firm with a strong structural capital
would enjoy superior performance through the powerful process with advanced technolo-
gies in producing a product/service with rich knowledge included in the information
system that is transferred into useful resources. Regardless of intellectual capital capability,
some skills, such as structural capital and technology integration skills, are less imitable [11].
Such inimitable organizational skills and knowledge can enhance firm performance goals
achievement by generating new ideas and identifying opportunities to re-establish busi-
ness processes through structural capital although, in the majority of studies, structural
capital is rarely discussed. Simultaneously, it is a significant factor, as it smooths and
quickens the new goods production processes for better performance [81,82]. Past studies
also found positive and significant results regarding the structural capital relationship
against financial performance [11,42,84]. Structural capital was shown to increase the
firms’ profitability and reduce the operating costs through the positive connection with
the firm performance [31,43,81,83,84]. Firms with significant structural capital can perform
a wide range of value-creation tasks. Therefore, structural capital refers to the processes,
systems, solutions, databases, patents of a firm’s processes, systems, and solutions that
could increase firm performance [85–87]. These structure-driven firms have the potential
to contribute to the development of the infrastructure needed for knowledge production
and superior performance [46,84,85].

Relational capital is implied in all the external relationships wherein a firm case evolve
its competitive advantage with its stakeholders, like customers, suppliers, and trading
partners, and enhance the firm performance [10]. Logically, relational capital can enhance
the firm’s performance through strong communication and relationship with customers,
suppliers, and distributors. These relationships can help the firms in reducing their cost and
lowering their prices with the same quality. Past researchers argued that relational capital is
the most complicated component amongst all the intellectual capital components because
it is the most external factor to the firm than other intellectual capital components [11].
Simultaneously, relational capital is considered as one of the most important factors that
impacts the firm’s performance. Many researchers found that there was a significant
positive relationship between relational capital and firm performance [8,11,42,84,85]. Based
on the abovementioned discussions, the present study posits that the higher the level
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of human capital, structural capital, and relational capital, the greater the level of firm
performance. Thus, the following three hypotheses were developed:

Hypothesis 3a (H3a): There is a positive relationship between human capital and firm performance.

Hypothesis 3b (H3b): There is a positive relationship between structural capital and firm performance.

Hypothesis 3c (H3c): There is a positive relationship between relational capital and firm performance.

3.4. Correlation between Intellectual Capital and Firm Performance Mediated by
Innovation Capability

Innovation capabilities develop human capital, especially in their attitude towards the
firm performance. Moreover, individuals’ behavior has led to acquire valuable experience
as enablers and professionalism for the performance of the innovation capabilities for
the firm performance [86]. Human capital acts as an input for continuous innovation of
ideas that encourages employees’ physical and non-physical properties. Essentially, skills
management must develop a creative workplace environment, particularly expertise and
personal qualities. Thus, in order to ensure safety, employees must have creativity and
innovative practices that would positively increase the performance [87].

Structural capital is the experience that stays with a company as workers leave. This
capital of ingrained knowledge and formalized experience can increase innovation practices
because the production of new products, processes, or techniques generally requires incor-
porating and implementing separate components of current knowledge [88]. Throughout
innovation capability, structural capital would substantially affect firm performance since
its processes, system, or producers would smooth the innovation processes and eventu-
ally lead to superior performance. Structural capital facilities and foster knowledge and
would impact the organization’s innovation. It also assists innovation with well-structured
systems, databases, and procedures for superior performance [30]. Organizations create
several partnerships during their business operations, such as buyer-supplier relationships,
strategic alliances, and joint ventures. That allows them to share information and exper-
tise that are incapable of creating innovative services or products and overcoming the
unavoidable associated risks with the innovation process [89].

In order to achieve a competitive advantage, the company’s strong relationships with
external or internal parties are the most influential. In addition, clients having a strong
partnership with an organization would contribute to the increased progress of superior, in-
novative products or services for better performance [73,74]. If a firm ensures the successful
implementation of relational capital, it eventually increases the firm’s performances. It was
indicated that the relationship between human capital, structural capital, and relational
capital toward firm performance can be made stronger through innovation capability as
a mediator. A comprehensive literature review revealed that there was consistency in
the relationships, and according to [90], the mediation role exists when the relationships
between two variables are consistent. This scenario predicted that the total effect of human
capital, structural capital, and relational capital on firm performance is likely stronger than
the direct effect, as assessed by [91]. An all-inclusive overview of literatures allowed us to
develop the following hypothesis:

Hypothesis 4a (H4a): Innovation capability mediates the relationship between human capital and
firm performance.

Hypothesis 4b (H4b): Innovation capability mediates the relationship between structural capital
and firm performance.

Hypothesis 4c (H4c): Innovation capability mediates the relationship between relational capital
and firm performance.

In the conceptual framework of this study, the three intellectual capital components
(as independent variables) of human capital, structural capital, and relational capital were
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considered. In addition, one mediating variable, such as innovation capability, and one
dependent variable, namely the firm performance, was used, as shown in Figure 2.
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4. Methodology

Present study evaluated the influence of various intellectual capital components
(human capital, structural capital, and relational capital) on innovation capability and firm
performance. It also tested the mediation role of innovation capability between intellectual
capital (human capital, structural capital, and relational capital) and firm performance.
Robustness analysis provides an approach to the structuring of problem situations in which
uncertainty is high [92]. Thus, the result does not require a robustness of the analysis
since it proved its low uncertainty though its high liability and validity. The results were
complete and supported by past literatures.

4.1. Measures

Following the earlier work, we adopted the research instruments as shown in Ap-
pendix A (Table A1). Five (5) items were adopted from [9] for human capital instruments,
seven (7) items were adopted from [46] to measure structural capital, and five (5) items
were adopted from [46] to measure relational capital. Six (6) items were utilized to quantify
the mediation role of innovation capability following the protocol referred to in [93]. In
addition, five (5) items were adopted from [29] to measure the firm performance. A seven-
point Likert scale was used to measure the study variables, where the scales ranged from 1
(strongly disagree) to 7 (strongly agree). Previous past studies proved the high reliability
and validity of the items used in this study. However, the item’s reliability is important
because it determines the value of the study’s test; it also assures the integrity and quality
of a measurement instrument. The item’s reliability will ensure the result’s assurance for a
clear understanding on addressing the research problem which eventually enhanced the
economics’ outcomes [94].

4.2. Study Population

Owner/managers of Malaysian manufacturing SMEs have the most accurate informa-
tion about their firm performance [95]. Based on this suggestion, we used owner/managers
of the manufacturing SMEs as a unit of analysis for the research. There are several reasons
to select manufacturing firms in Malaysia for this study. First, based on the latest annual
reports of the SMEs Corp (2018/2019), Malaysian manufacturing firms are considered to
be the second-largest contributors to the country’s GDP over the past two decades. The
second reason is due to the performance declining issue in the past few years [95]. Third,
limited studies exist on the performance declining issues of the manufacturing SMEs in



Sustainability 2022, 14, 154 10 of 27

Malaysia. Together, the present research sampling frame was obtained from Federal of
Malaysian Manufacturers (FMM Directory, 50th Edition).

4.3. Sampling Size

Present study population consists of (2470) manufacturing firms listed under the
FMM Directory. Thus, the G-power (3.1.9.7) software was used to determine the minimum
sample size required [96,97]. G-power is the most common method and has recently
been used in determining the sample size. However, the researcher used a t-test with
five (5) predictors with a total number of 138 as the minimum sample size required to
conduct the study. A total of 1650 questionnaires were handed out to the owners and
managers of various manufacturing firms across 14 states of Malaysia. Since Malaysia
is considered a multicultural country with various ethnics, researchers used the English
language for easier communication with the respondents. The researcher distributed a high
number of questionnaire considering that SMEs have a very low response rate of less than
20% [98]. The researcher also considered a large sample size because the more significant
the sample size, the more probability for generalizing the results. The chosen sampling
method allowed accurate data on intellectual capital and firm performance to be gathered
from the population.

4.4. Sampling Technique

Stratified sampling was utilized since the manufacturing SMEs registered under the
FMM Directory, which was listed in a well and structured manner. Stratified random
sampling is a sampling method in which a population is divided into smaller sub-groups
called strata. Strata are produced in stratified random sampling, or stratification, depending
on shared features or characteristics among individuals, such as income or educational
attainment [90]. The population was divided into sub-groups based on the states in
Malaysia, which were 14 states, and the sample based on the percentage given in the FMM
Directory for each state was chosen, having an appropriate number of firms from each
state. However, after dividing the population into strata based on states, The respondent
selection process went through two (2) stages. In the first stage, the researcher calculated the
number of firms in each state (See Table 2). The second stage was identifying the number of
distributed questionnaires in each state considering their percentage. For example, Selangor
scored the highest percentage (40%); thus, the distrusted data for Selangor should be higher
than other states. The researcher followed a caution procedure of collecting enough data
from each state, so the results can be generalized to manufacturing sector for all states
in Malaysia, as shown below in Table 2. In this work, the managers or owners were the
respondents from the manufacturing firms due to their high level of acquired knowledge
relevant to the firm [98]. Thus, the respondents of this study were owners/managers of
manufacturing SMEs in Malaysia.

4.5. Data Collection Procedures

Several quantitative questions were used in the data collection, assessing the views of
the respondents related to the firm’s performance that acted as a primary construct of the
theoretical framework [99]. Due to the circumstances of COVID-19 in Malaysia, movement
control has been imposed by the government to prevent the virus from spreading. Hence,
researchers used the online platforms to collect the data through a Google Form sent
to the firm’s official emails, which were provided in the directory. A cover letter was
provided to explain the purpose of the study. After that, the researchers distributed all
1650 questionnaires to the selected respondents in Malaysian SMEs. The data collection
procedures progressed from 1 January 2021 until 30 June 2021. The data were collected,
and the amount of collected data from each state is shown in Table 2. Cleaning procedures
were carried out to ensure that the responses from the relevant participants were consistent
to conduct additional data analyses.
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Table 2. Collected data from each states following stratified sampling method.

Sates % of Each State Number of Firms Amount of Collected Data

Selangor 40% 1104 108

Kuala Lumpur 6% 166 21

Johor 16% 438 43

Penang 12% 321 26

Perak 10% 274 30

Malacca 4% 119 13

Negeri Sembilan 5% 127 12

Pahang 1% 35 5

Kedah 3% 76 11

Sabah 1% 22 3

Sarawak 2% 49 5

Kelantan 0.07% 2 1

Perlis 0.07% 2 1

Terengganu 0.2% 5 1

Total 100% 2740 280

5. Data Analysis and Outcomes
5.1. Response Rate

The required number of respondents was based on the expected response rate of
SMEs in Malaysia, which was less than 20% [98]. The response rate is one of the impor-
tant aspects indicating the survey quality. It was indicated that surveys with the rate
of response less than 20% are more accurate compared to those having rates nearly 60
or 70%. Conversely, a recent study used 45 meta-analyses and differentiated the rate of
response among the surveys made by web or online and other mode. The results revealed
that the response rate in the web/online survey on average was about 11% lower than
other types of surveys [100,101]. Thus, a total of 1650 questionnaires were given to the
respondents in the relevant manufacturing firms in Malaysia. In addition, all the returned
questionnaires were usable since the Google Form restricted respondents to answer all the
questions given; otherwise, the form could not be submitted to the researchers. Thus, a
total of 280 questionnaires were finally selected for the data analyses, obtaining a response
rate of about 16.97%. None of the questionnaires were excluded or deleted since there was
no issue faced regarding missing values. Table 3 presents the achieved response rates and
questionnaires distribution.

Table 3. Achieved rate of response via questionnaire surveys in SMEs.

Method Questionnaires
Description Frequency Percentage

Questionnaire survey

Distributed 1650 100%

Received/Collected 280 16.97%

Unreturned 1370 83.03%

Excluded 0 0

Usable 280 16.97%

5.2. Data Screening

The present questionnaire survey-based study was coded by assigning specific numer-
ical values to each item; then, the SPSS statistical software version 25 entered the numerical
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data. Only questionnaires that were above 90% completion were considered for analysis,
based on the recommendation of [102]. Outliers are extremely high or low data values
correlated with a particular question or all questions [103]. Outlier issues were also exam-
ined before further analysis. Based on the whisker box-plot inspection, several outliers
were detected. Specifically, 18 outliers were found and deleted as recommended by [104].
Hence, after deleting the outlier a total number of 262 questionnaires were retained for
further analysis.

5.3. Normality
5.3.1. Skewness and Kurtosis

Data skewness and kurtosis were inspected to determine data normality using SPSS.v25.
Skewness measures the degree to which a variable’s distribution is symmetrical. Kurtosis,
on the other hand, measures the distribution’s peakedness or peak intensity [105]. Accord-
ing to the thumb rule, the data dispersion is said to be normal if the skewness and kurtosis
values are ranged within ±1, [105]. Table 4 shows the achieved values of skewness, kurtosis,
mean, and standard deviation for all the study variables. The computed values clearly
showed that the data followed the normal distribution. Conversely, the values of mean and
standard deviation were correspondingly ranged from 4.202–4.712 and 1.089–1.197.

Table 4. Relevant study variables and calculated measures.

Variables N Mean Std. Deviation Skewness Kurtosis

HC 262 4.421 1.160 −0.549 −0.075

SC 262 4.332 1.089 −0.398 −0.172

RC 262 4.501 1.129 −0.487 −0.102

IC 262 4.202 1.197 −0.249 −0.375

FP 262 4.712 1.135 −0.590 −0.086

5.3.2. Common Method Bias

Common method bias (CMB) happens when variations in responses are caused by the
instrument rather than the actual predispositions of the respondents that the instrument
attempts to uncover, and it occurs when the same measurement instrument is used to
collect data for both dependent and independent variables. [106]. However, to assess CMB,
researchers used Harman’s one-factor test using SPSS V25. The results show the first factor,
which usually accounts for the greater amount of variance, followed by the second, which
also accounts for as much as the remaining variances as it can, and onward. The present
study accounted for the first factors for 30.211% (the threshold value should be below 50%),
while none of the remaining factors could explain beyond 10% of the variance as shown in
Table 5.

5.4. Demographic Profile of Respondents

Table 6 depicts the demographic profile of all the participants with 53.4% (n = 140)
of them were male, and 46.6% (n = 122) were female. In addition, 35.9% (n = 94) of them
were in the age limit of 31–40 years (highest in number), followed by 31.3 % (n = 82)
in the age group of 41–50 years, 17.2% (n = 45) within 20–30 years, and 15.6% (n = 41)
were 50 years and above. Furthermore, the ethnicity of the participants involved in the
Malaysian manufacturing enterprises were considered, which showed 46.6% (n = 122) of
them were Malay, followed by 28.6% (n = 75) Chinese, 22.1% (n = 58) Indian, and 2.7%
(n = 7) from other ethnic groups. About 39% (n = 102) of the respondents were bachelor’s
degree holders, 24% (n = 63) had a diploma, 13.4% (n = 35) received a master’s degree,
11.8% (n = 31) had certificates, 9.9% (n = 26) completed SPM level, and only 1.9% (n = 5)
were PhD/DBA degree holders.



Sustainability 2022, 14, 154 13 of 27

Table 5. Total variance explained.
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1 1.511 30.211 30.211 1.511 30.211 30.211

2 1.272 25.431 55.642

3 0.925 18.493 74.135

4 0.811 16.221 90.357

5 0.482 9.643 100.000

Table 6. Participants’ demographic profiles.

Profile Category Frequency Percentage (%) Cumulative (%)

Gender
Male 140 53.4 53.4

Female 122 46.6 100.0

Age

20–30 45 17.2 17.2

31–40 94 35.9 53.1

41–50 82 31.3 84.4

50 and above 41 15.6 100.0

Ethnicity

Malay 122 46.6 46.6

Chinese 75 28.6 75.2

Indian 58 22.1 97.3

Others 7 2.7 100.0

Education

SPM 26 9.9 9.9

Certificate 31 11.8 21.7

Diploma 63 24 45.7

Bachelor Degree 102 39 84.7

Master Degree 35 13.4 98.1

PhD/DBA 5 1.9 100.0

5.5. Evaluation of Measurement Model

This measurement model contained five latent variables and was constructed via
Smart-PLS software. The model evaluation (reflective) was performed in terms of the
convergent validity. The results revealed that the item loadings were above the threshold
of 0.5 as recommended by [107]. It was further claimed that the outer loading could be
accepted when it is above 0.7, 0.6, and 0.5 and is satisfactory only when the (AVE) score is
more than 0.5. Based on the results, SC4 scored 0.474, which can be considered as lower
than the acceptable range, as shown in Figure 3. Hence, the item SC4 was dropped, as
shown in Figure 4.
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Figure 4. Modification of measurement model.

The researchers deleted the low loading item SC4 and re-ran the PLS-Algorithm, as
shown in Figure 4. Then, all items met the convergent validity criteria and were retained
for further analysis. Values of all the items were above 0.5. The results showed that the
item loading was ranged from 0.606 to 0.914.

Table 7 shows that all items had high factor loading (>0.5). Moreover, the constructs
had an AVE value of more than 0.5, as recommended by [108]. The results showed that
AVE scored range from 0.579 to 0.797. Additionally, the composite reliability (CR) of the
research variables was conducted to make sure that the scores were within the threshold of
0.80, as recommended by [108]. The CR scored was more than 0.80 for all constructs. The
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CR scores ranged from 0.898 to 0.952. Besides, Cronbach’s alpha for all constructs showed
a value of more than 0.7, which falls within the threshold. The Cronbach’s alpha results
ranged from 0.864 to 0.936, thus indicating that internal consistency had been achieved for
all the research items. Therefore, the convergent validity and reliability criteria were met in
the present study.

Table 7. Results of convergent validity of the constructed measurement model.

Constructs Item Code Loading α (>0.70) CR (>0.80) AVE (>0.50)

HC

HC1 0.850

0.881 0.913 0.677

HC2 0.769

HC3 0.782

HC4 0.864

HC5 0.844

SC

SC1 0.845

0.873 0.904 0.615

SC2 0.797

SC3 0.811

SC5 0.606

SC6 0.866

SC7 0.753

RC

RC1 0.908

0.936 0.952 0.797

RC2 0.914

RC3 0.900

RC4 0.869

RC5 0.871

Innovation Capability

IC1 0.846

0.864 0.898 0.597

IC2 0.690

IC3 0.716

IC4 0.869

IC5 0.766

IC6 0.726

Firm Performance

FP1 0.877

0.894 0.922 0.702

FP2 0.886

FP3 0.831

FP4 0.800

FP5 0.793

The HTMT (Heterotrait-Monotrait Ratio of Correlation) criterion refers to the ratio
of construct correlations to construct correlation [83], which was used to address the
dissemination validity. When the HTMT value for the structural path has a confidence
interval close to 1, and based on this, there is a lack of discriminant validity [85]. The HTMT
value of 0.90 can be accepted for conceptually similar constructs [85]. In this study, the
HTMT findings were lower than 0.90, suggesting the establishment of the discriminant
validity (Table 8).
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Table 8. Heterotrait-monotrait ratio of correlation for discriminant validity.

Variables FP HC IC RC SC

FP

HC 0.439

IC 0.207 0.096

RC 0.207 0.049 0.274

SC 0.066 0.172 0.229 0.660

5.6. Evaluation of Structural Equation Model

Figure 4 illustrates the design of structural equation model that enclosed all the study
variables. This model was built and assessed using Smart-PLS. v3. Table 9 displays a
correlation amid the variables wherein the antecedent factors were found to be directly
correlated to the independent variables. Furthermore, another direct correlation was found
amid these variables. Figure 5 shows the calculated t-values.

Table 9. Direct relationship among different variables.

No Relationship β Std. Error t-Value p-Value Decision

H1a HC > IC −0.090 0.062 1.446 0.074 Not Supported

H1b SC > IC 0.207 0.071 2.936 0.002 Supported

H1c RC > IC 0.256 0.063 4.057 *** Supported

H2 IC > FP 0.245 0.058 4.223 *** Supported

H3a HC > FP 0.413 0.048 8.579 *** Supported

H3b SC > FP −0.031 0.077 0.406 0.343 Not Supported

H3c RC > FP −0.061 0.060 1.027 0.152 Not Supported
Note: *** = p < 0.000.
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The analyses of the direct relationship between the component of intellectual capital
and innovation capability indicated a positive and significant relationship between the two
intellectual capital components and innovation capability. Only one hypothesis indicated a
non-significant relationship. The results of each sub-hypothesis for each component are
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described in the subsections below. The results for Hypothesis H1a revealed an insignificant
correlation among human capital and innovation capability (β = −0.090; t-value = 1.446;
p-value > 0.05). Thus, it could not support the relationship between human capital and
innovation capability. The results in support of H1b revealed a positive and strong correla-
tion amid structural capital and innovation capability (β = 0.207; t-value = 2.936; p-value
< 0.05), thus supporting the hypothesis. Hypothesis H1c was also supported through a
positive and strong correlation amid relational capital and innovation capability (β = 0.256;
t-value = 4.057; p < 0.05). Hypothesis H2 was also supported by a strong and positive
correlation amid innovation capability and firm performance (β = 0.245; t-value = 4.223;
p-value < 0.05). In short, the correlation amid innovation capability and firm performance
was upheld.

Table 9 shows the results in favor the intellectual capital components and firm perfor-
mance correlation, supporting the Hypothesis H3a (β = 0.413; t-value = 8.579; p < 0.05).
Conversely, structural capital and relational capital correlation towards the firm perfor-
mance was found to be marginal (β = −0.031; t-value = 0.406; p-value > 0.05 for H3b and
β = −0.061; t-value = 1.027; p-value > 0.05 for H3c); thus, H3b and H3c were not supported.

5.7. Mediation Impact of Innovation Capability

The present study hypothesized that innovation capability mediates the relationship
between intellectual capital components (human, structural, and relational capital) and firm
performance. Before performing the mediating role, the measurement model properties
were assessed and confirmed to meet this purpose. Based on the results obtained, the
reliability and validity of the measurement model was established. Furthermore, all the
indicators showed a factor loadings value of over 0.70 and an AVE convergent validity score
of over 0.50. The value of both Cronbach’s alpha and composite reliability were more than
0.70, showing internal consistency. The discriminant legitimacy criterion was also achieved
using the HTMT, where all the values below 0.9. In brief, the proposed measurement model
showed acceptable outcomes, indicating its applicability for the mediating analysis.

Mediation role of Innovation Capability on Intellectual Capital Components and Firm
Performance Relationship

This study employed a basic bootstrapping of 5000 re-samples, bias-corrected, one-
tailed, and at a significance level of 0.05 to assess the statistical significance of the path
coefficients. The mediating factor analysis signified that innovation capability had a medi-
ating influence on intellectual capital components (structural capital and relational capital)
and firm performance correlation. In contrast, innovation capability showed no medi-
ating effect on human capital and firm performance correlation. The results in Table 10
(β = −0.022; t-value = 1.239; p-value > 0.05) for Hypothesis H4a clearly revealed insignif-
icant mediation effect of innovation capability on human capital and firm performance
correlation. Thus, the mediation role of innovation capability on human capital and firm
performance correlation was unsupported. Moreover, the outcomes for the Hypothesis
H4b (β = 0.051; t-value = 2.147; p-value < 0.05) displayed a positive and considerable
mediation consequence of innovation capability on structural capital and firm performance
correlation, thereby strongly supporting the hypothesis. As shown earlier, no significant
relationship exists in the relationship between structural capital and firm performance.

The results revealed that the innovation capability as a mediator can play a consid-
erable role to enhance and strengthen such relationship. Innovation capability, however,
supports structural capital to increase firm performance. The results for Hypothesis H4c
(β = 0.063; t-value = 2.994; p-value < 0.05) showed an appreciable mediation impact of
innovation capability on relational capital and firm performance relationship, thereby sup-
porting the hypothesis. Despite the non-significant relationship between relational capital
and firm performance, the mediation role of innovation capability enhances this relationship
and strengthens relational capital resources to support and improve the firm’s performance.
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Table 10. Mediation role of innovation capability.

No Relationship Beta Std. Error t-Value p-Value Decision

H4a HC > IC >
FP −0.022 0.018 1.239 0.108 Not

Supported

H4b SC > IC >
FP 0.051 0.024 2.147 0.016 Supported

H4c RC > IC >
FP 0.063 0.021 2.994 0.001 Supported

6. Discussion

In this study, various hypotheses were developed to determine whether the intel-
lectual capital components show a positive correlation to innovation capability and firm
performance, which has been tested with the first and third hypotheses. The results of
structural capital and relational capital relationship with innovation capability for H1b
(t-value = 2.936) and H1c (t-value = 4.057) was strongly supported. Present results are in
good agreed well with the reported findings that affirmed the positive role of structural
capital and relational capital in enhancing the innovation capability [40,64,66,67,69]. In
addition, earlier works showed a strong correlation among relational capital and innovation
capability [46,71,72,108]. These results support the assumption of (RBV) theory where effect
utilization of internal resources enhanced competitive advantages for higher performance.
This study was unable to support the human capital and innovation capability correlation
(Hypothesis H1a). The obtained results (t-value = 1.446) were consistent with past study
that showed an insignificant human capital and innovation capability correlation [109].

Innovation capability was tested in several contexts toward firm performance since
innovation capability creates different benefits for SMEs. Among these benefits, and one of
the most important ones, was the enhancement of firm performance. Furthermore, it was
reaffirmed that firms’ high level of innovation capability generates higher firm performance
in manufacturing SMEs in Malaysia rather than other factors. Hence, innovation capability
has a significant positive relationship with firm performance H2 (t-value = 4.223). The
current results agreed well with the reported findings that affirmed a positive role of
innovation capability in improving the firm performance [48,77,78,80,110]. In short, we
demonstrated that innovation capability plays a vital part in firms’ strategic considerations
based on the assumption of (RBV) theory, which helped in enhancing the firm’s resources
for higher competitive advantages and firm performance.

Regarding the direct relationship between the intellectual capital components and
firm performance, it was reaffirmed that investing in human capital could improve firm
performance in manufacturing SMEs in Malaysia rather than other intellectual capita; hence,
only human capital has a significant and positive relationship on firm performance H3a
(t-value = 8.579). Present results reaffirmed a positive role of human capital in improving
the firm performance [42,46,84]. These results support and confirm the preposition of RBV
theory, where human capital could be an effective resource in firms, leading to higher
competitive advantages and superior performance [110].

On the other hand, the relationship between structural and relational capital on firm
performance was not significant for H3b (t-value = 0.406) or H3c (t-value = 1.027). These
findings agreed well with other reports, reconfirming an insignificant correlation of struc-
tural capital [24,80,111–113] and relational capital [86,87,114,115] with firm performance.
Furthermore, a past study stated that enhanced innovation activities in firms will build
a strong relationship with the customer; thus, the manufacturing firm’s capability will
eventually improve firm performance directly [29]. There must be a deliberate plan for
gaining a competitive advantage in innovation capability. For example, the findings of
this research highlighted the need for human capital to retain knowledgeable and skilled
employees to foster innovation practices inside firms. In addition, those who are highly
skilled and experienced have more extraordinary ability to create new ideas, which lead



Sustainability 2022, 14, 154 19 of 27

to an increase the firm performance. It was concluded that the strong effect of innovation
capability on intellectual capital can enhance the performance of a firm, leading towards
sustainable development. The last hypothesis of the current study, which was related to
the innovation capability as a mediator, clearly showed that by enhancing the intellectual
capital of the manufacturing firms, a high firm performance can be achieved through the
application of the innovation capability.

The current results supported the mediation hypotheses of innovation capability (H4b
and H4c: t-value = 2.147 and 2.994, respectively). Despite the non-significant relationship
between structural and relational capital on firm performance (H3b and H3c: t-value = 0.406
and 1.027, respectively), innovation capability as a mediator had an important role in en-
hancing this relationship for better performance, which affirms the presumption of RBV
theory. The results show that manufacturing SMEs in Malaysia have governing reconfig-
uring insinuations for structural capital and relational capital. Additionally, the results
show the importance of the connection between intellectual capital and firm performance
mediated by innovation capability. In contrast, the study was unable to find enough
evidence to support the mediating role of innovation capability between human capital
and firm performance (t-value = 1.239); thus, H4a was not supported since no statistical
evidence shows a significant relationship between human capital and innovation capability
(t-value= 1.446). Therefore, this result was reasonable.

The obtained results revealed a noteworthy effect of innovation capability between
the study’s concepts that concentrated on intellectual capital utilization. The current
findings identified innovation as a capability that reduces the negative effects of increasing
intellectual capital on manufacturing firm performance. As a result, it was underlined
that the firm’s ability to restructure itself is closely related to its economic benefits. Thus,
it is suggested that a planned strategy must be employed to obtain a favorable situation
of intellectual capital. For instance, to become innovative in the rapidly altering business
setting, a firm’s intellectual capital needs no plans for the firm for adjustments, like supplier
and customer relationships, knowledge of properties, market stability, and competitors, that
allow creating a value within and outside the firm [114]. According to the study results, the
research revealed a strategy for improving the intellectual capital of manufacturing SMEs
in Malaysia looking to expand their core competency and gain the competitive advantages.
The results agreed with the reported works [21,29].

6.1. Research Contribution

The present work contributed in terms of new knowledge related to intellectual capital
and firm performance correlation. The study contribution was through measuring the intel-
lectual capital resources in Malaysian manufacturing SMEs. Additionally, the study also
attained the intellectual capital factors influencing and enhancing firm performance. The
study concluded that the relationship between manufacturing firm’s intellectual capital and
non-tangible assets is beneficial. The current study findings in the context of manufacturing
SMEs in Malaysia are attributed to this disclosure. The current study enhances the knowl-
edge and understanding regarding the influence of innovation capability as a mediator
between intellectual capital and firm performance in Malaysian manufacturing firms. This
result was highly supported by the assumption of resource-based view (RBV) theory that
suitable utilization of firm intellectual resources will lead to highly competitive advantages
for better performance. Moreover, the current study’s results expanded the knowledge of
RBV theory by providing empirical evidence that intellectual capital enhance and improve
the performance of the firm as well as the mediation role of innovation capability for
stronger relationships. The study also explored the influence of innovation capability on a
manufacturing firm’s intellectual capital into one single model and re-confirmed what was
initially assumed to be stable. However, most previous studies in the context of intellectual
capital and firm performance have addressed the issues in various sectors around the
world. Hence, very limited studies conduct the same framework to explore the issue of the
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performance decline of manufacturing SMEs in Malaysia [21]. However, this study focused
on the declining of the manufacturing sector contribution toward the country’s GDP.

6.2. Research Implications

This research revealed the importance of intellectual capital in the manufacturing
industry, mainly manufacturing SMEs in Malaysia. The development of intellectual capital
can assist in the manufacturing sector’s firm performance. Consequently, the influence
of various vital factors of intellectual capital that are responsible for the weak correlation
among intellectual capital and indicators of firm performance in the Malaysian manufac-
turing SMEs were examined. These factors were shown to have a significant impact on
national financial policies. Furthermore, the findings and analysis demonstrated some
practical contributions to the mentioned topic. First, the study found that more emphasis on
intellectual capital and innovation activities in manufacturing SMEs is required. However,
it revealed some significant managerial implications for integrating intellectual capital and
innovation capability, demonstrating that the two notions have a causal relationship.

This main finding of this work indicated that increased intellectual capital that results
from innovation capability accumulation can have a significant impact on firm performance
with significant practical implications. According to earlier studies, the firm’s performance
is evaluated in terms of the firm’s internal resources; therefore, keeping employees with
high knowledge capital and skills rather than a high number of employees is more impor-
tant for the firm’s survival. Intellectual capital can help to improve the resolutions and
decisions taken by the firm. The ability to innovate demonstrates a focus on intelligent
knowledge management. Essential resources, such as knowledge creation, are internalized
or employed differently in different stages and activities in this way. The current disclosure
confirmed that intellectual capital-based success is a vital component and requirement in
every firm’s sustainability. However, this could be one method for raising the profile of
intellectual capital utilization in the manufacturing industry while also providing a consis-
tent platform for stakeholders to better utilize intellectual capital assets. This argument
can help owners/managers design successful and practical plans in competitive markets,
giving academics more information about the relationship between intellectual capital and
firm performance. In order to achieve a high degree of firm performance, researchers must
examine the integration of intellectual capital and innovation capability, particularly in the
manufacturing sector.

This study provided valuable information and strategy for owner/managers of manu-
facturing SMEs, academics, and policymakers to follow. Moreover, researchers, business
owners, and policymakers all agreed on the necessity of taking a more active role in fos-
tering the creation of intellectual capital in their firms. The study’s framework will enable
them to obtain meaningful and practical measurements for identifying intellectual capital
in multi-dimensional connections. According to the current study, manufacturing firms
might acquire precise norms for recognizing and growing their strategic resources and
skills [29]. However, when it comes to innovation practices contribution, analytical methods
are typically used to monitor and assess the research context and performance. As a result,
it is proposed that relevant collaboration, whether on an academic or business level, may
be necessary to detect the right timing for manufacturing SMEs success. It was concluded
that innovation capability mainly concentrates on generating new ideas for products or
services in order to enhance the firm performance.

6.3. Limitations and Recommendation for Future Studies

Nowadays, manufacturing firms are facing various challenges regarding environmen-
tal and market changes. In this case, valuable resources in firms, like intellectual capital,
are assimilated or used in various ways at different stages and activities. However, the
integration of intellectual capital and innovation activates proved to be an essential resource
in manufacturing firms to enhance performance. This could be one method for raising the
profile of intellectual capital utilization in the manufacturing SMEs in Malaysia while also
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providing a consistent platform for owner/managers to better exploit intellectual capital
property’s potential. This assertion can help manufacturing owner/managers design win-
ning and realistic strategies in the competitive market scenarios, giving academics more
information about the relationship between intellectual capital and firm performance. In or-
der to achieve a high level of firm performance, future researchers are highly recommended
to examine the integration of intellectual capital and innovation capabilities, particularly
in the manufacturing sector. Future research could also examine other factors that could
influence intellectual capital and innovation capabilities or intellectual capital against firm
performance. Future research could also examine other mediating or moderating factors
that could enhance present study theoretical framework. The present study was limited
to one single country, and therefore, the findings cannot be generalized to other countries;
thus, future studies could force on other countries than Malaysia. Future research could
assess the mechanism through which firm sustainability-orientation innovation capability
and research and investment decision affect firm sustainable innovation and financial
performance [115,116]. Moreover, the study was based on a cross-sectional designed to
access the causal relationship of the variable.

6.4. Conclusions

This study reaffirmed that in the competitive market scenarios, intellectual capital
plays a paramount role to improving the firm’s innovation capabilities and subsequently
increasing the firm’s performance. Additionally, this work addressed the previous re-
search gaps and bridged them. The role of manufacturing SMEs’ firm performance in
Malaysian growth of intellectual capital resources was explored for the first time. The main
limitation was related to identifying the internal capabilities and resources in enhancing
the performance in developing countries especially in Malaysia, which was grounded
under the resource-based view. Previous researchers did not fully explore the impact of
innovation capability on the firm’s performance in the Malaysian manufacturing sector.
With this perception, we determined the critical role of innovation capability as a mediator,
which disclosed that the innovation capability can enhance and strengthen the relationship
between intellectual capital and firm performance of manufacturing SMEs in Malaysia. It
was suggested that the owners and managers of manufacturing SMEs must invest more
to enhance and develop the internal resources in firms, thus recognizing the problems
and tendencies. It was demonstrated that in order to enhance the performance of the
firms, managers should implement a new strategy to improve their daily routines and
action to move the firms into a higher level of financial growth [29]. The findings strongly
supported the role of intellectual capital and innovation capability in achieving better firm’s
performance [117,118]. Overall, our results are consistent with the reported state-of-the-art
reported works. It was asserted that the difficulty of assessing intellectual capital compo-
nents that affects performance of the Malaysian manufacturing SMEs must be surmounted;
thus, future pilot studies are worth performing [21,29].
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Appendix A

Table A1. Research Variable’s Measurements.

Variables Name Code Item’s Measurement

Human Capital

HC.1 Our employees are highly skilled.

HC.2 Our employees are well experienced in their job.

HC.3 Our employees are creative.

HC.4 Our employees are knowledgeable.

HC.5 Our employees are quick in problem solving.

Structural Capital

SC.1 Our bank has efficient and relevant information systems to
support business operations.

SC.2 Our firm’s overall operations procedure is very efficient.

SC.3 Our firm responds to changes very quickly.

SC.4 Our firm has an easily accessible information system.

SC.5 Our firm has system and procedure support innovation.

SC.6 Our firm’s culture and atmosphere are flexible and comfortable.

SC.7 Our firm emphasizes new market development investment.

Relational Capital

RC.1 Our firm discovers and solves problems through intimate
communication and effective collaboration.

RC.2 Our firm maintains appropriate interactions with its stakeholders.

RC.3 Our firm maintains long-term relationships with customers.

RC.4 Our firm has many excellent suppliers.

RC.5 Our firm has stable and good relationships with the
strategic partners.

Innovation
Capability

IC.1 Our firm tries out new ideas.

IC.2 Our firm seek new ways of doing things.

IC.3 Our firm is creative in its operating methods.

IC.4 Our firm develops new products and services.

IC.5 Our firm’s perception of innovation is not risky and
therefore acceptable.

IC.6 Our firm introduced new products/service in the last five years.

Innovation
Performance

FP.1 Our firm’s revenue is continuously increasing over the past
five years.

FP.2 Our firm’s profit is continuously increasing over the past
five years.

FP.3 Our firm has been continuously reducing cost per revenue unit
over the past five years.

FP.4 Our firm’s net return on assets has been increasing over the past
five years.

FP.5 Our firm’s net return on sales has been increasing over the past
five years.
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32. Shah, S.Q.A.; Lai, F.-W.; Shad, M.K.; Konečná, Z.; Goni, F.A.; Chofreh, A.G.; Klemeš, J.J. The Inclusion of Intellectual Capital into
the Green Board Committee to Enhance Firm Performance. Sustainability 2021, 13, 10849. [CrossRef]

33. Satiman, L.H.; Mansor, N.N.A.; Zulkifli, N. Return on Investment (ROI) training evaluation in Malaysian SMEs: Factors
influencing the adoption process. Dev. Learn. Organ. 2015, 29, 18–21. [CrossRef]

34. Rehman, S.U.; Bhatti, A.; Chaudhry, N.I. Mediating effect of innovative culture and organizational learning between leadership
styles at third-order and organizational performance in Malaysian SMEs. J. Glob. Entrep. Res. 2019, 9, 1–24. [CrossRef]

35. Hosseini, P.; Wright, C.D.; Bhaskaran, H. An optoelectronic framework enabled by low-dimensional phase-change films. Nature
2014, 511, 206–211. [CrossRef] [PubMed]

36. Hussain, M.; Ajmal, M.M.; Khan, M.; Saber, H. Competitive priorities and knowledge management: An empirical investigation of
manufacturing companies in UAE. J. Manuf. Technol. Manag. 2015, 26, 791–806. [CrossRef]

37. Khalique, M.; Hina, K.; Ramayah, T.; bin Shaari, J.A.N. Intellectual capital in tourism SMEs in Azad Jammu and Kashmir, Pakistan.
J. Intellect. Cap. 2020, 21, 333–355. [CrossRef]

38. Han, Y.; Li, D. Effects Of Intellectual Capital on Innovative Performance: The Role of Knowledge-Based Dynamic Capability.
Manag. Decis. 2015, 53, 40–56. [CrossRef]

39. Zhang, Z.; Xu, W.; Liu, Q.; Zhou, Z.; Pham, D.T. Dynamic manufacturing capability assessment of industrial robots based on
feedback information in cloud manufacturing. In Proceedings of the International Manufacturing Science and Engineering
Conference, Los Angeles, CA, USA, 4–8 June 2017; Volume 50749, p. V003T04A027.

40. Ali, M.A.; Hussin, N.; Haddad, H.; Al-Araj, R.; Abed, I.A. Intellectual capital and innovation performance: Systematic literature
review. Risks 2021, 9, 170. [CrossRef]

41. Buenechea-elberdin, M.; Sáenz, J.; Kianto, A. Knowledge management strategies, intellectual capital, and innovation performance:
A comparison between high- and low-tech firms. J. Knowl. Manag. 2018, 22, 1757–1781. [CrossRef]

42. Ali, M.A.; Hussin, N.; Jabbar, H.K.; Abed, I.A.; Othman, R.; Mohammed, A. Intellectual Capital and Firm Performance
Classification and Motivation: Systematic Literature Review. TEST Eng. Manag. 2020, 3, 28691–28703.

43. Gogan, L.M.; Artene, A.; Sarca, I.; Draghici, A. The impact of intellectual capital on organizational performance. Procedia-Soc.
Behav. Sci. 2016, 221, 194–202. [CrossRef]

44. Lenart-Gansiniec, R. Relational capital and open innovation–in search of interdependencies. Procedia-Soc. Behav. Sci. 2016,
220, 236–242. [CrossRef]

45. Ali, M.A.; Hussin, N.; Abed, I.A.; Khalaf, B.K.; Nader, A. Systematic Literature Review of Intellectual Capital Components
(Multi-View). Test Eng. Manag. 2020, 83, 4682–4700.

46. Wang, Z.; Cai, S.; Liang, H.; Wang, N.; Xiang, E. Intellectual capital and firm performance: The mediating role of innovation
speed and quality. Int. J. Hum. Resour. Manag. 2021, 32, 1222–1250. [CrossRef]

47. Scafarto, V.; Ricci, F.; Scafarto, F. Intellectual capital and firm performance in the global agribusiness industry. J. Intellect. Cap.
2016, 17, 530–552. [CrossRef]

48. Martín-de Castro, G.; Díez-Vial, I.; Delgado-Verde, M. Intellectual capital and the firm: Evolution and research trends. J. Intellect.
Cap. 2019, 20, 555–580. [CrossRef]

49. Mir, M.; Casadesús, M.; Petnji, L.H. The impact of standardized innovation management systems on innovation capability and
business performance: An empirical study. J. Eng. Technol. Manag. 2016, 41, 26–44. [CrossRef]

50. Chen, C.H.; Cates, T. The role of information technology capability and innovative capability: An empirical analysis of knowledge
management in healthcare. Int. Manag. Rev. 2018, 14, 5–16.

51. Kasoga, P.S. Does investing in intellectual capital improve financial performance? Panel evidence from firms listed in Tanzania
DSE. Cogent Econ. Financ. 2020, 8, 1802815. [CrossRef]

52. Limijaya, A.; Hutagaol-Martowidjojo, Y.; Hartanto, E. Intellectual capital and firm performance in Indonesia: The moderating
role of corporate governance. Int. J. Manag. Financ. Account. 2021, 13, 159–182. [CrossRef]

53. Serenko, A.; Bontis, N. Global ranking of knowledge management and intellectual capital academic journals: 2013 update. J.
Knowl. Manag. 2013, 17, 307–326. [CrossRef]

54. Capilla, M.; San-Valero, P.; Izquierdo, M.; Penya-roja, J.M.; Gabaldón, C. The combined effect on initial glucose concentration and
pH control strategies for acetone-butanol-ethanol (ABE) fermentation by Clostridium acetobutylicum DSM 792. Biochem. Eng. J.
2021, 167, 107910. [CrossRef]

55. Chatterjee, S.; Chaudhuri, R.; Thrassou, A.; Sakka, G. Impact of firm’s intellectual capital on firm performance: A study of Indian
firms and the moderating effects of age and gender. J. Intellect. Cap. 2021. [CrossRef]

56. Lu, Y.; Tian, Z.; Buitrago, G.A.; Gao, S.; Zhao, Y.; Zhang, S. Intellectual capital and firm performance in the context of venture-
capital syndication background in China. Complexity 2021, 2021, 3425725. [CrossRef]

57. Yusr, M.M. Innovation capability and its role in enhancing the relationship between TQM practices and innovation performance.
J. Open Innov. Technol. Mark. Complex. 2016, 2, 6. [CrossRef]

http://doi.org/10.5937/sjm13-16997
http://doi.org/10.1002/kpm.1617
http://doi.org/10.3390/su131910849
http://doi.org/10.1108/DLO-05-2014-0035
http://doi.org/10.1186/s40497-019-0159-1
http://doi.org/10.1038/nature13487
http://www.ncbi.nlm.nih.gov/pubmed/25008527
http://doi.org/10.1108/JMTM-03-2014-0020
http://doi.org/10.1108/JIC-11-2018-0206
http://doi.org/10.1108/MD-08-2013-0411
http://doi.org/10.3390/risks9090170
http://doi.org/10.1108/JKM-04-2017-0150
http://doi.org/10.1016/j.sbspro.2016.05.106
http://doi.org/10.1016/j.sbspro.2016.05.495
http://doi.org/10.1080/09585192.2018.1511611
http://doi.org/10.1108/JIC-11-2015-0096
http://doi.org/10.1108/JIC-12-2018-0221
http://doi.org/10.1016/j.jengtecman.2016.06.002
http://doi.org/10.1080/23322039.2020.1802815
http://doi.org/10.1504/IJMFA.2021.117772
http://doi.org/10.1108/13673271311315231
http://doi.org/10.1016/j.bej.2020.107910
http://doi.org/10.1108/JIC-12-2020-0378
http://doi.org/10.1155/2021/3425725
http://doi.org/10.1186/s40852-016-0031-2


Sustainability 2022, 14, 154 25 of 27

58. Osman, J. An Empirical Investigation into the Significance of Intellectual Capital and Strategic Orientations on Innovation
Capability and Firm Performance in Malaysian Information and Communications Technology (ICT) Small-to-Medium Enterprises
(SMEs). Available online: https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.846.266&rep=rep1&type=pdf (accessed
on 8 October 2021).

59. Noordin, M.A. The Relationship between Intellectual Capital, Innovation Capability with Firm Age and Firm Performance.
Doctoral Thesis, Universiti Utara Malaysia, Sintok, Malaysia, 2014.

60. Amin, S.; Usman, M.; Sohail, N.; Aslam, S. Relationship between intellectual capital and financial performance: The moderating
role of knowledge assets. Pak. J. Commer. Soc. Sci. 2018, 12, 521–547.
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