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This paper examines the role of Intellectual Capital (IC) and its contribution to Business Sustainability (BS)
among Large Manufacturing Firms (LMF) in Malaysia. It seeks to explain the relationship between them under
turbulent market conditions. The study used the survey method to collect data from 203 large companies, and the
hypotheses were tested using Partial-Least Squares-Structural Equation Modeling. Based on the findings, two

dimensions of IC, namely Human capital (HC) and Structural Capital (SC), had a significant effect on business
sustainability, but Relational Capital (RC) did not. Also results indicate that Market Turbulence (MT) moderates
the relationship between two IC dimensions, HC and RC but not that between SC and BS. The study findings can
be used as guidelines by CEOs of LMFs, policy makers and researchers to comprehend positive the influence of

MT and IC on BS.

1. Introduction

National economies and global markets were severely shocked by an
unexpected blow, the emergence of the Corona pandemic in early 2020
(Rajput et al., 2021; He and Harris, 2020; Ioannides and Gyimothy,
2020). In 2019 economic activity was moving at a rapid rate in most
parts of the world, and the global economy was expected to grow
significantly (Lourenco and Rua, 2021). However, at the beginning of
2020 many things changed as a result of Covid-19 (De Sousa Jabbour
et al., 2020) together with the escalation of trade tensions between the
United States and China; both contributed to weakening global expan-
sion led to the emergence of unprecedented turbulence in the markets
(Cooray and Palanivel, 2021; Apcho-Ccencho et al., 2021; Wang and
Sun, 2021).
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The economic losses have been great and have made all countries,
whether developed or developing, vulnerable to economic and financial
turbulence; and may limit the capacity and effectiveness of political
support at a time when it is most needed (Agovino and Musella, 2021;
Chen et al., 2021; Lenzen et al., 2020). Even with this support, the
economic repercussions of the Covid-19 pandemic are expected to be
long term (Hoang et al., 2021; Kanda and Kivimaa, 2020; Jomo and
Chowdhury, 2020).

The market turbulence led to severe recessions with permanent re-
percussions on potential output, through reducing investment rates,
eroding the human capital of the unemployed, and interrupting supply
chains (Li et al., 2022; So et al., 2021). The long-term damage from the
pandemic will be especially severe in economies already experiencing
financial crisis, and in energy-exporting countries with the collapse of oil
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prices (Michail and Melas, 2020a, 2020b). On average in emerging
markets and developing economies, over the coming years recession
may result in an accompanying financial crisis (Alberola et al., 2021;
Nemteanu and Dabija, 2021).

Although the world seemed to recover from some of these problems,
especially the spread of the virus, the markets are still suffering severe
turbulence (Kinateder et al., 2021), which is clearly affecting all gov-
ernments and organizations, whether large or small firms. There are
serious challenges for many countries, with a great deal of uncertainty in
the short term, especially as the growth rates of advanced economies
approach the limits of their long-term potential (Rebucci et al., 2022;
Chudik et al., 2021; Song and Zhou, 2020).

Just as the repercussions from the spread of the Corona virus are
being counted, the situation between Russia and Ukraine has emerged.
Regardless of their ‘position in the tension between Russia and the West
over Ukraine, many countries find themselves facing a serious challenge
through escalation of the conflict, for example the effect on the world's
supply of raw materials and global supply chains (Paul and Chowdhury,
2020; Park et al., 2020; Ghadge et al., 2020).

Russia and Ukraine occupy an important position in the world
(Tsygankov, 2015), and it is certain that the war will have very serious
consequences for both countries and the rest of the world, not least the
disruption that armed conflict has on supply chains; for example, the
2014 annexation by Russia of parts of Ukraine had an impact on the
prices of raw materials, resulting in turmoil in the markets (Goncharuk,
2019; Piotrowicz, 2018; Urciuoli et al., 2014; Fellmann et al., 2014).

What makes the situation worse, according to Aljazeera (2022), is
that the expected rise in prices as a result of the crisis comes at a time
when the prices of raw materials have already reached their highest
levels as a result of other conflicts, political grievances and increasing
economic collapse.

In another scenario, intellectual capital is recognized as an important
and vital ingredient for the success of companies in a competitive
environment (Beltramino et al., 2021; AlQershi et al., 2021; McDowell
et al., 2018; Edvinsson, 1997; Sveiby, 1997). The main ingredients of a
production-based economy have traditionally been land, labour, capital
and physical assets. However, in the present knowledge-based economy,
intellectual capital has become more important than physical assets in
adding value (Barpanda and Bontis, 2021; Bayraktaroglu et al., 2019).
Intellectual capital supports competitive advantage through increased
innovation, business sustainability and national economic growth
(Massaro et al., 2018). Intellectual capital is at the heart of a company. It
relates to an employee's knowledge, “skills, competencies, innovation
capability, attitude and intellectual agility. Competence includes skills
and education; attitude covers the behavioural dimensions of the em-
ployee's work; while intellectual agility is based on innovativeness and
solution of business problems” (AlQershi et al., 2019a). Moreover, in-
tellectual capital reporting leads to the promotion of confidence and
pride in the employees, as a higher level reflects a better reputation and
proficiency in creating value (Bontis et al., 2018). In this sense, value
indicates something that is worthwhile for determining the creation of
wealth. Thus, if an organization has superior intellectual capital, it could
elicit pride among employees, boost their self-esteem and ultimately
motivate them to improve the value and profitability of the firm
(Ciambotti et al., 2021; Alvino et al., 2020).

Intellectual capital has been extensively accepted to have a positive
influence on firms' business sustainability (Gross-Gotacka et al., 2020),
with evidence from both service and manufacturing sectors (Xu and
Wang, 2018). However, analysis of the relationship between intellectual
capital, business sustainability and market turbulence are still scarce,
and accordingly this study adopts related theories and frameworks
concerning the relationship as recommended by past researchers (e.g.,
Qiu et al., 2020; De Clercq et al., 2018). The few studies that do exist
focused on SMEs rather than large manufacturing firms (Igbal et al.,
2021); this is particularly true when examining the moderating effect of
market turbulence on the relationship between intellectual capital and
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business sustainability in the Asian context, particularly Malaysia. This
study is therefore an attempt to reduce the gap in the literature by
testing the proposed model of the relationship between intellectual
capital, market turbulence and business sustainability in the context of
large manufacturing firms. A manufacturing firm makes use of raw
materials and components to develop a finished good that can be
directly sold to consumers or to other businesses, making it especially
vulnerable in the conditions outlined above.

The remainder of this paper is organized as follows: first, it reviews
the related concepts and premises of intellectual capital and market
turbulence, and then proposes a model explaining the relationship be-
tween these and business sustainability in large manufacturing firms;
hypotheses are proposed. The third section explains the methodology
adopted. The results are presented and discussed in sections four and
five. Finally, the managerial implications based on the results are pre-
sented, with recommendations for future research.

2. Literature review
2.1. Intellectual capital and business sustainability

Recent history has witnessed the importance of sustainability in
general and institutional sustainability. Sustaining the planet's resources
and energies, and ultimately human existence, requires vigorous insti-
tutional efforts (Shi et al., 2019; Hall et al., 2010).

Business sustainability is important as it is the only way for an or-
ganization and its resources to persist. In short, business sustainability is
a strategy for surviving crises and providing new opportunities (Cal-
abrese et al., 2021; Holliday et al., 2017). It is not surprising that most
CEOs view a sustainability strategy as essential for their companies to be
competitive in today's world and some argue, will be essential in the
future (Charter and Tischner, 2017). The fundamental benefit of sus-
tainability is its competitive advantage for the companies that adopt it as
a basic business strategy.

Concern for the sustainability of institutional businesses focuses on
all institutions in general and more specifically, the extent to which they
have organizational structures capable of playing a pivotal and positive
role in achieving the desired success for the companies (Nylund et al.,
2021). The primary concern for the sustainability of organizations is to
ensure the high performance of the various institutions, whether
governmental or non-governmental (Slawinski and Bansal, 2015). One
of the most important considerations in business sustainability is that
organizations have a vision and realistic goals (Laszlo and Zhex-
embayeva, 2017). Without these, many other activities in the organi-
zation will not be realistic either. The solution is not to keep trying to
maximize profits but to reconsider the goals and vision (Paiola et al.,
2021).

Business sustainability, which is a reflection of a firm's success and
growth, is defined as the total value created by a firm through its ac-
tivities. It is the sum of the utilities created for each legitimate stake-
holder (Dyllick and Muff, 2016). Tukker and Tischner (2017) observed
that business sustainability can be characterized as the firm's ability to
create acceptable outcomes and actions. More deeply, business sus-
tainability is a business strategy. Long-term value results from consid-
erations of how a particular organization operates in the ecological,
social, and economic environments. Sustainability is also built on the
assumption that developing such strategies can extend the life of the
company (Epstein et al., 2018). Business sustainability is generally
regarded as a multidimensional construct measured using many in-
dicators, including sales and profitability growth, return on investment,
market share, new product development, and research and development
activities (Dwivedi et al., 2021).

In another scenario, no universally acknowledged definition of in-
tellectual capital has yet been proposed (Chen et al., 2005), perhaps
because the concept is still in its infancy. Considering its classification
and definition were first proposed only in the late 1990s (Zeghal and
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Maaloul, 2010). Nevertheless, researchers refer to the same components,
including knowledge, experience and skills of employees, satisfaction
and loyalty of employees, customer satisfaction, customer loyalty,
reputation of the firm, organizational routines, procedures, systems,
culture and creation of value (Asiaei et al., 2020; AlQershi et al., 2020b,
2020a; Giampaoli et al., 2021; Osman and Ngah, 2016; AlQershi et al.,
2019b).

Intangible resources are a significant part of intellectual capital,
although there may be difficulty in determining them (Molodchik et al.,
2019). More specifically, AlQershi et al. (2021) described intellectual
capital as the set of intangible knowledge of the organization and its
distinctive human capacity; it is the vision, knowledge and experience to
address different situations in comparison to competitors, and a signif-
icant intangible asset that is utilized for the creation of value, achieve-
ment of high performance and realization of the firm's objectives. Zeghal
and Maaloul (2010) provided a general definition by describing it as the
sum of the entire firm's knowledge that can be used to conduct business
and create value. Bratianu (2018) described it as intellectual material —
knowledge, information, intellectual property, experience — that can be
put to use to create wealth; it is especially important for firms to interact
with employees as an asset rather than as a cost for the company, as
intellectual capital is a valuable element in the performance of the firm.
Other authors go so far as to say that the economic importance of in-
tellectual capital is the main driver of a firm's success (Salvi et al., 2020;
Kaawaase et al., 2019).

A significant relationship has been found between intellectual capital
and business sustainability, with the former described by researchers as
an important and decisive factor for companies to be sustainable (Pedro
et al., 2020; Matos and Vairinhos, 2017). Gross-Gotacka et al. (2020),
using a sample of 1041 Polish SMEs, found a significant correlation
between the two, with interaction between the components generating
higher value, Tonial et al. (2019) reported a significant relationship in
Brazilian firms. However, Massaro et al. (2018) in his study of market
trust and developing working contexts, found no significant
relationship.

In addition, IC has been classified into sub-categories, according to
the literature, most organizations have three types of embedded IC:
people, structure and customers (Chatterjee et al., 2022; Onofrei et al.,
2019; Lee and Lin, 2019). This study used the same three dimensions
because they are comprehensive and strongly related to the main IC
components of human, structure and relations. The first dimension, as
already noted, is Human Capital (HC), and it has been defined by re-
searchers in a similar way, generally containing the same words, like
knowledge, experience and skills of employees (Algershi et al., 20211).
All these can be seen in prior studies, including Kryscynski et al. (2021);
Flores et al. (2020); Tran and Vo (2020); Capozza and Divella (2019);
Kucharcikova et al. (2018).

HC assets were revealed to significantly impact BS (Garrigos-Simon
et al., 2018). Similarly, human resources (level of qualifications and
experience of scientists and technicians) significantly influenced BS in
Kucharcikova et al.'s (2018) study, and this is supported by Dal Mas
(2019) and Xia et al. (2022) (2011), indicating that human capital plays
a key role in improving different facets of BS.

It is important for firms to interact with employees as an asset rather
than as a cost for the company, as HC is a valuable element in the per-
formance of the firm. The economic importance of HC is the main driver
of a firm's success (Piva and Rossi-Lamastra, 2018). Other studies,
including Kianto et al. (2017) and Andreeva and Garanina (2016), have
claimed that HC may be the most important capital component of IC as it
is primarily responsible for developing both SC and RC.

Structural Capital (SC) is the second IC dimension; it refers to pro-
cesses, systems, procedures and practices of employees (AlQershi et al.,
2022b, 2022a). SC is sometimes synonymous with organizational capi-
tal, although it actually comprises the institutionalized knowledge and
codified experience contained within databases, routines, patents,
manuals, structures and similar storage systems (Cleary, 2015). Matos
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et al. (2017) said that SC is competitive intelligence, patents, formulae,
policies, information systems, organizational culture, etc., resulting
from the products or systems the firm has created over time. Similarly,
according to Algershi et al. (2021), SC represents the organization's
ability to meet external and internal challenges.

More importantly, SC comprises different elements (Gogan et al.,
2015), and is often referred to as the organizational culture, providing a
streamlined view of things, decision-making processes and value sys-
tems. In sum, it reflects the accrued intellectual resources within the firm
(Costa et al., 2014), with the inclusion of knowledge, routines, products,
internal procedures, capabilities and components of technology along
with intellectual characteristics (Molodchik et al., 2014).

Structure capital is the infrastructure that firms develop to
commercialize their human capital and to provides an environment that
encourages the human resource to create and leverage its knowledge
(Zangoueinezhad and Moshabaki, 2009). Effective structure capital is
capable of facilitating a good environment that promotes knowledge
sharing, collective growth of knowledge, reduces lead times and results
in productive individuals (Bontis, 2004). It consists of the entire non-
human knowledge storehouse in firms, which encompasses policies,
procedures, competitive formula, routine and databases.

Regardless of the influence of HC on SC, the latter exists indepen-
dently of the former, as evidenced by Benevene and Cortini (2010).
According to Chen et al. (2006), the IC disclosure framework contains SC
attributes, comprising patents, trademarks, management philosophy,
management processes, corporate culture, information systems,
networking systems and finance-related aspects. SC is thus among the IC
components considered in the present study for the assessment of its
potential for value creation. It can be concluded from the literature that
organizations' structure capital consists of infrastructure, system policies
and procedures.

The third dimension, Relational Capital (RC), refers to the ability of
an organization to interact with a wide range of external stakeholders
(such as customers, suppliers, competitors, and trade and industry as-
sociations) as well as the knowledge embedded in these relationships
(Aaltonen and Turkulainen, 2018). AlQershi et al. (2020b, 2020a)
defined it as the sum of the entire firm relations that can be used to
conduct business and create value — companies.

Previous studies investigated the relationship between the RC and
sustainability. For instance, Dal Mas (2019) found a significant rela-
tionship between these variables. Zhang et al. (2022) investigated the
impact of RC among manufacturing in business sustainability in China,
and again found a significant relationship. Han and Li (2015) argued for
and illustrated the relationship between RC and performance and sus-
tainability, specifying boundary criteria and mechanisms in the rela-
tionship viewed from a knowledge-based dynamic capability
perspective. The authors found RC to have positive effects on perfor-
mance and sustainability, and knowledge-based dynamic capability to
mediate but not moderate the RC-innovative performance relationship
in a partial manner.

Moving on to another related study, Dzenopoljac et al. (2016)
investigated whether RC contributes to the country's ICT sector. The
study examined the level of effect of RC and its major components on
ICT firms' performance and sustainability and compared it to the effects
on their physical and financial capital. The sample consisted of 13,989
ICT firms in Serbia for the years 2009-2013. The study adopted the
value-added intellectual coefficient (VAIC) to measure the contribution
of RC to the creation of value and found that with firm size and leverage
as control variables, capital employed efficiently was the only one to
have a significant effect on financial performance and sustainability.

Knowledge assets comprise three intangible asset categories:
employee competencies, internal structure and external structure
(Obeidat et al., 2017). Other authors refer to human, structural and
relational capital. For example, an investigation into Ugandan firms by
Bananuka et al. (2021) revealed human and relational capital to have a
significant relationship with sustainability, but not structural capital.
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Similarly, the three primary elements of intellectual capital and their
relationship with business sustainability were investigated among 123
SMEs in Indonesia (Srikalimah et al., 2020). The authors employed a
two-step analysis (factor and regression) to determine the answers to the
research questions, and found a positive relationship. The relationship
was also investigated by Jordao (2017) in Brazilian firms, using data
spanning the period 2005 to 2014; the author contended that intellec-
tual capital improves the profitability and corporate return of these
companies and contributes to improved performance.

The present study considers the three dimensions of intellectual
capital separately, and offers the following hypotheses:

Hla. There is a significant relationship between human capital and
business sustainability.

H1b. There is a significant relationship between structural capital and
business sustainability.

Hlc. There is a significant relationship between relational capital and
business sustainability.

2.2. Market turbulence as moderator

Market turbulence indicates a situation in which there is disruption
to all economic and commercial operations, whether for governments or
private companies, which affects supply and demand chains on a regular
basis and may cause great economic difficulties (Senbeto and Hon, 2020;
Pudjiarti and Hutomo, 2020). It represents a state of severe weakness in
the ability of markets to respond to change and often occurs as a result of
an unexpected event or group of crises that harm the economy in general
(Wang et al., 2015).

Organizations are under great pressure when markets are experi-
encing turbulence, instability or sharp changes in operation (Tsai and
Yang, 2013). In many cases, organizations may resort to taking measures
aimed at helping to restore stability to the markets, their programmes
and plans, but the effectiveness of these measures is often limited (Ait-
Sahalia et al., 2012). Times of crisis, such as the spread of the corona-
virus in 2020, may push organizations and governments to take quick
decisions, incurring heavy losses (Dwivedi et al., 2020; Cortez and
Johnston, 2020).

The market turbulence associated with the 2020 pandemic has had
wide-ranging and severe effects on markets globally (Conlon et al.,
2020); the decline in demand and the lack of factory activity had a
tremendous impact on the demand for goods, and in 2020 many re-
searchers predicted that growth in the demand for manufactured goods
would be at its lowest level for decades (Michail and Melas, 2020a,
2020b).

A turbulent market is characterized by rapid and unplanned changes,
affecting the thinking of customers and changing their priorities (Sen-
beto and Hon, 2020). Organizations make great efforts to read the future
and predict the changes that may occur in the markets, in order to
prepare for change and avoid loss (Kachouie et al., 2018). As a result, we
find companies striving to benefit from their human capital, which may
be the only solution in facing crises and market turbulence. Human
capital involves thinking and skills to analyze the current situation by
reading the past, understanding the present and anticipating the future
(Horchani and Zouaoui, 2021; Caputo et al., 2019).

The ultimate goal of any institution is to achieve profits, expansion
and sustainability, which is determined by increasing the market share
and avoiding losses that frequently occur as a result of through turbu-
lence (Larbi-Siaw et al., 2022a, 2022b; Qiu et al., 2020; De Clercq et al.,
2018). Thus, organizations can achieve sustainability by stabilizing their
position in the market. Companies that follow a crisis management
strategy prefer a collective framework for decisions and choices in
response to a crisis (Booth, 2015).

The goal of strategy is to develop a plan to overcome crises, the first
step in crisis management planning (Mattera et al., 2021). Companies
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facing market turbulence and crisis find it difficult to protect themselves
from market fluctuations that affect their market share, and therefore
are forced to be vigilant in anticipating change in the market (Huang
et al., 2020; Hilmersson, 2014). This dynamic emphasizes the necessity
of searching and obtaining human talent with a high level of skills, one
aspect of intellectual capital; the creativity and success or failure of an
organization depends on intellectual capital before anything else (Li
et al., 2020; Javalgi and Todd, 2011).

The relationship between market turbulence and business sustain-
ability has been studied by a number of researchers, including Larbi-
Siaw et al. (2022a, 2022b) who focused on eco-innovation and its effect
on business performance sustainability, with turbulent market condi-
tions tested as a moderating variable 683 responses were gathered from
manufacturing firms in Ghana, and market turbulence was found to
enhance the positive impact of product and organization eco-innovation
on economic performance. Similarly, Ch'ng et al. (2021) looked into the
impact of ecologically friendly innovation practices on business per-
formance sustainability, with the moderating role of market turbulence.
The empirical study obtained data from 109 local and foreign-owned
technology companies in Malaysia. Market turbulence was found to be
involved in increasing the positive effect of eco-organizational innova-
tion on social performance.

In a related study, Igbal et al. (2021) found that market turbulence
had a significant moderating effect on the relationship between inno-
vation and sustainable development. Other related studies include that
of Rhee et al. (2020) which adopted two-wave panel data from 301
South Korean manufacturing firms to examine the relationship between
high-performance work practices and organizational innovativeness,
with market turbulence as the moderating variable. There was a positive
and significant association between the two variables that was enhanced
by the introduction of high market turbulence. They also found market
turbulence had a significant moderating effect on the relationship be-
tween sustainable leadership and frugal innovation.

A sample of 500 Chinese manufacturing firms was used by Wang
et al. (2015) in their examination of three internal capabilities (inno-
vation, information and relational capabilities) as external collaboration
strategy facilitators. Their findings indicated that the enabling effects of
innovation and information capabilities were positively moderated by
market turbulence. On the other hand, relational capital had a positive
effect on the effectiveness of collaboration notwithstanding the level of
the market turbulence.

Added to the above studies, intellectual capital-sustainability and
performance studies also evidenced significant association between firm
performance and intellectual capital, reported by Gross-Gotacka et al.
(2020), Dal Mas (2019) and Massaro et al. (2018). Other studies of the
same calibre, however, reported weak or negative intellectual capital-
firm performance relationship (e.g., Abdulsalam et al., 2011; Firer and
Williams, 2003; Zeghal and Maaloul, 2010).

Overall, literature reports contradictory results about the intellectual
capital-business sustainability relationship. Thus, this study proposes
the following hypotheses for testing:

H2a. Market turbulence moderates the relationship between human
capital and business sustainability.

H2b. Market turbulence moderates the relationship between rela-
tional capital and business sustainability.

H2c. Market turbulence moderates the relationship between structural
capital and business sustainability.

3. Methods

Questionnaire design is a significant phase in any research, based on
two primary objectives: first, it assists in capturing the number of tar-
geted respondents; and second, it assists in minimizing and steering
clear of potential errors in measurement (Brace, 2018). Questionnaire
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development and design are considered the most challenging phases in
designing a survey (Kumar, 2018). Two major issues have been high-
lighted: presentation and content. The questionnaire content should
match the study questions and objectives, supported by the discussion
with experts and a thorough review of the literature. An effective
questionnaire format reflects the issues in sequential questions, response
selection and the wording of the questions (Sekaran and Bougie, 2016).
The questionnaire was also reviewed by academics to make sure that the
wording was clear and the content validity established.

Responses to questions may be either closed or open-ended. In this
study, the close-end format was chosen as it matches the study and the
nature of the questions. This type of format has several advantages,
including quicker response of respondents and easy coding of informa-
tion for analysis of data in the later research stages (Sekaran and Bougie,
2016).

Primary data was collected from the CEOs of Malaysian large
manufacturing firms, using a survey questionnaire. The administration
of the questionnaire copies must be effective and organized in order to
heighten the response rate (Cunningham et al., 2015), and as such, self-
administration of the questionnaire was adopted, where responses were
recorded on a numerical scale.

Despite the good rate of response and higher probability of response
bias in self-administered questionnaires, the categorization of variables,
wording of items and appearance of the questionnaire all work towards
mitigating such bias and increasing the rate of response. Also, self-
administered questionnaires enable respondents to take their time in
providing their responses (Sekaran and Bougie, 2016).

Questionnaire administration calls for the consideration of several
measures to improve the response rate and this is quite significant as a
low rate of response could lead to biased or ungeneralizable findings
(Patten, 2016). The response rate is described as the percentage of re-
spondents that return the questionnaires, while the quality of responses
is the level of data completeness and usefulness.

Sekaran and Bougie (2016) presented different procedures for
delivering a questionnaire in order to increase the level of the re-
spondents' interest, and these include the questionnaire's attractiveness,
precision and professionalism. In addition, complex wording and long
sentences must be avoided, with the items conforming to the scope and
objectives of the study. A 25-day period was provided to the respondents
for questionnaire completion, after which non-response was followed by
visits, reminders and phone calls to maximize the rate of response (Fink,
2015).

All firms in the sample were approached and the questionnaire was
self-administered, with details as reported above. The researcher
established a connection with the firms to sort out any ambiguities and
to increase the rate of response. Data was collected over a 4-month
period from all the sample units.

In adopting a quantitative study, the researcher made sure that data
could be translated into significant outcomes that are important for the
development of the research, as explained by Nardi (2018).

In this study, a cross-sectional mail- and hand-distributed survey was
adopted to obtain data from Malaysian large manufacturing firms, in
different sectors. This type of cross-industry sample was opted for to
strengthen the findings' generalizability, with the unit of analysis being
the organization's CEOs, from whom data was gathered. They are chosen
since they are involved directly or indirectly in the sustainability ac-
tivities of their organization, and their knowledge, skills and experience
make their perceptions more valid. The respondents are required to
answer an in-depth questionnaire on the performance of their firms.
Based on the sample size, Partial Least Squares-Structural Equation
Modeling (PLS-SEM) analysis was deemed to be suitable.

In addition, the study used a random sampling method for selecting
firms from the directory of the Federation of Malaysian Manufacturers
(FMM Directory, 2019) listing of 661. Following the sample requirement
table established by Krejcie and Morgan (1970), data was required from
248 sample units; given the poor response rate of surveys, 365
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questionnaire copies were distributed. Of these, 229 were retrieved and
203 were deemed useable for data analysis.

First, non-response bias was tested through the wave analysis tech-
nique, whereby the early and late response waves of the returned sur-
veys were compared. This method has its basis in Groves and
Peytcheva's (2008) premise that the late respondents' opinions represent
those of non-respondents. However, the t-tests resulted in a lack of
statistically significant differences between early and late wave groups,
indicating no bias issue in the responses. The responses were gauged
using a 5-point Likert scale and the data analysis method used was the
Partial Least Squares-Structural Equation Modeling (PLS-SEM). Lastly,
measurement items in the questionnaire were adopted from past studies,
in particular Senbeto and Hon (2020) and Peters et al. (2019) for market
turbulence, Hassan et al. (2021) and Yong et al. (2020) and Li et al.
(2020) for business sustainability and Sharabati et al. (2010) for intel-
lectual capital. See Appendix 1.

The first section of the questionnaire requested respondents to pro-
vide their demographic details (i.e., working experience, gender, age,
and level of education (refer to Table 1).

4. Results
4.1. Assessment of common method variance (CMV)

In the social science, research methods are combined with the
common method bias test using a single source and single point of time
data collection method (Podsakoff et al., 2003). The impact of CMV on
the constructs of the study was estimated by Harman's (1976) one-factor
test, as suggested by Podsakoff et al. (2003). All the items were thus
subjected to principal component factor analysis, which showed that
five factors explained the cumulative effect at the level of 76.08 % of the
variable, the largest factor explaining 29.42 % of total variance; this is
acceptable based on Podsakoff et al.'s (2003) statement that the
explained variance by a single factor should remain below 50 %.

4.2. Outliers

An outlier is a data point representing an unusually low/high/
distinct observation compared to the remaining ones (Domingues et al.,
2018). Such data points can affect the findings and lead to errors in
sample generalization, unless the same outliers are present in the pop-
ulation. Domingues et al. (2018) suggest the use of Mahalonbis distance
(D2) to identify and address any outlier issue; this study used it to check
for multivariate outliers, and based on the four study variables, the chi-
square threshold is 74.83 with p = 0.001, with the highest D2 value
being 65.40 in SPSS; this indicated the absence of multivariate outliers,
which made it suitable to all the cases in the multivariate analysis (n =
203).

Table 1
Demographic characteristics of the respondents.
Age 1=<26 0
2 = 26 to 30 years 3
3 = 31 to 35 years 26
4 = Above 35 174
Working experience 1 = <5 years 2
2 =5to 10 years 71
3 =11 to 20 years 93
4 = Above 20 years 37
Gender 1 = Male 179
2 = Female 24
Education 1 = School certificate 0
2 = Diploma 0
3 = Degree 122
4 = Postgraduate degree 79
Others 2
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4.3. Discriminant validity

Discriminant validity is the level to which a specific latent construct
is different from the remaining constructs (Henseler et al., 2009). The
discriminant validity test results obtained from the HTMT criterion are
presented in Table 2. The HTMT values exceed the pre-identified
threshold (0.81) (Henseler et al., 2009) showing discriminant validity
among the compared latent variables. On the basis of these results, the
CV and Rand DV of the proposed study model are acceptable.

4.4. Non-response bias

This type of bias refers to errors likely to appear when estimating the
population characteristics based on the survey data, and can result in the
under-representation of distinct types of respondent. Such bias occurs
when non-respondents differ from the other respondents (Sala and Lynn,
2009). In other words, non-response bias is described as the differences
between the non-respondents' and respondents' answers (Studer et al.,
2013), extrapolated from a time-trend estimation.

In this study, the early responses received were compared with the
late responses, as late respondents tend to have characteristics in com-
mon with non-respondents. Following Lie et al.'s (2019) approach, t-
tests generated no statistically significant differences between early-
wave and late-wave groups, which mean non-response bias is not an
issue.

4.5. Data analysis

The PLS models involve a two-step approach. The first step is
assessment of the measurement model to determine the individual items'
reliability, internal consistency, content validity, convergent validity
and discriminant validity. The second step tests the structural model to
determine the consistency of causal relationships in the data.

4.6. Assessment of measurement model

Three types of validity need to be established, namely content,
convergent and discriminant validity. Content validity was already
established as the items were adopted from validated scales. Cronbach's
alpha was used to establish convergent validity and AVE to establish
composite reliability, with 0.70 and 0.50 cut-off values respectively
(Fornell and Larcker, 1981). The study found Cronbach's alpha values
ranging from 0.701 to 0.849, and composite reliability values from
0.803 to 0.891, while AVE values ranged from 0.507 to 0.599, together
establishing the reliability of the adopted measures. Except for two
items, the constructs' factor loadings to the indicators were found to be
above 0.60 (0.619-0.905), establishing individual reliability; the two
items with unacceptable loading were dropped from the model. Table 4
present the values that confirm the convergent validity of the constructs.

Finally, discriminant validity, described as the level to which a
particular latent construct differs from its counterpart constructs
(Henseler et al., 2015), can be confirmed through the use of AVE (For-
nell and Larcker, 1981), in which the correlations of the latent con-
structs and the squared AVE are compared. This validity can also be
established using the criterion proposed by Algershi et al. (2019c),
whereby a comparison is made between the indicator loadings and other

Table 2
Discriminant validity (HTMT ratio).
Construct MT HC SC RC BS
MT
HC 0.437
SC 0.108 0.149 0.151
RC 0.109 0.161 0.169 0.171
BS 0.589 0.320 0.117 0.123 0.142
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reflective indicators in the cross-loadings table. Fornell and Larcker's
(1981) criteria validity were applied here with the results presented in
Tables 3 and 4; it is evident that the latent AVE variables exceeded the
required value of 0.50, and the AVE square roots were higher than the
latent variables' correlation values, establishing discriminant validity.
Discriminant validity was also confirmed by comparing the indicator
loadings with cross-loadings (Henseler et al., 2015) (refer to Table 3).

4.7. Assessment of structural model

After the measurement model's validity was established, the struc-
tural model was assessed using the standard bootstrapping procedure,
with 5000 bootstrap samples and 203 cases to identify the significance
of the path coefficients. The guidelines established by Hair et al. (2017)
were followed, and the structural model's full estimates are presented in
Table 5.

Based on the values in Table 5, two IC dimensions were found to have
a significant relationship with BS: HC (§ = 0.528, t = 3.139, p < 0.001)
and SC (p = 0.452, t = 2.628, p < 0.000), supporting hypotheses H1a and
H1b. However, the proposed relationship between RC and BS was not
significant (f = 0.452, t = 2.628, p < 0.000), so H1c was rejected.

4.8. Testing moderation effect

In addition to the direct effects, this study tested for a moderating
effect of MT on the relationships between each of the IC dimensions and
BS, using PLS-SEM. Considering the accuracy of outcomes obtained
using the product term approach and the group comparison approach
evidenced by Henseler and Chin (2010), the former test was adopted. It
required the development of product terms between the latent inde-
pendent construct indicators and the latent moderating variable in-
dicators, as dictated by the guidelines established by Lowry and Gaskin
(2014). MT was found to have a moderating effect on the relationship
between HC and BS (f = 0.204, t = 2.406, p < 0.000) and between RC
and BS (p=0.268, t = 3.362, p < 0.002), supporting hypotheses H2a and
H2b However, MT did not moderate the relationship between SC and BS
(p=0.031,t=0.793, p < 0.681), so H2c was rejected. See Table 6 and
Fig. 1.

In addition, all the variables' R? values were higher than the mini-
mum value established by Chin (1998): see Table 7.

Finally, the effect size (%) of individual variables was calculated,
using Cohen's (1988) formula from which 0.02 is weak, 0.15 is moderate
and 0.35 is strong effect size:

e R?included-R* Excluded
a 1-R?included

Table 8 presents the effect size (f2) values for the relationships be-
tween IC on BS, and MT on IC and BS.

To summarize, the measurement model constructs were confirmed
through PLS-SEM and all met the validity and reliability constructs
measured by Cronbach alpha and AVE. The PLS analysis was then used
to examine the independent-dependent variables' relationships; four of
the six hypotheses were supported, with high explanatory power
amounting to 57 %, indicating the sufficient explanation of the model
for the factors' influence over BS.

Table 3
Fornell-Larcker criterion.
MT HC SC RC BS
MT 0.784
HC 0.163 0.732
SC 0.453 0.320 0.749
RC 0.318 0.471 0.238 0.726
BS 0.491 0.328 0.617 0.051 0.763

Bolded values are square root og the Average Variance Extracted.
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Table 4
Loadings, composite reliability and average variance extracted.
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Constructs Items Loadings Cronbach's alpha rho A Composite reliability Average variance extracted (AVE)
MT1 0.841 0.826 0.839 0.808 0.568
MT2 0.783
MT3 0.806
MT4 0.634
MT5 0.612
MT6 0.788
HC1 0.672 0.849 0.912 0.891 0.599
HC2 0.691
HC3 0.905
HC5 0.772
HC6 0.736
HC7 0.649
HC8 0.748
sc1 0.653 0.738 0.772 0.847 0.542
sc2 0.682
sc3 0.783
scs 0.852
SC6 0.901
sc7 0.816
scs 0.672
RC1 0.746 0.806 0.816 0.829 0.527
RC2 0.819
RC3 0.840
RC4 0.821
RC5 0.873
RC6 0.703
RC7 0.845
RC8 0.613
BS1 0.791 0.701 0.827 0.803 0.507
BS2 0.661
BS3 0.704
BS4 0.625
BS6 0.792
BS7 0.770
BS8 0.619
BS9 0.801
BS10 0.892
BS11 0.751
macroeconomic vulnerability's results in market and national suscepti-
Table 5 . bility to economic and financial turbulence, limiting the effectiveness of
Structural model (direct). L. . . R
policies intended to provide support. Even with support, repercussions
Std. Beta  Std.Dev  t-Values  p-Values  Decision from the pandemic on the economy will be felt in the long term.
HC -> BS 0.528 0.061 3.139 0.001 Supported The economies of emerging markets and developing nations are
SC->BS 0.452 0.118 2.628 0.000 Supported likely to be affected especially badly, particularly those with weak
RC->BS —0314 0.091 1.016 0518 Not Supported healthcare systems, those largely dependent on trade, tourism or re-
mittances from other countries or on the export of primary commodities,
and those that are already financially weak. Emerging markets and
Table 6 developing economies are facing higher levels of debt than any seen
Structural model (moderating effects). prior to the global financial crisis, increasing their vulnerability to
Relationships Std. Beta  Std. Error  t-Values  p-Values  Decision financial turbulence.
(HC*MT) ->BS _ 0.204 0.093 2,406 0.000 Supported This study makes several contributions to theory in terms of the re-
(SC*MT) ->BS  0.031 0.061 0.793 0.681 Not supported lationships between intellectual capital, market turbulence and business
(RC*MT) ->BS  0.268 0.041 3.362 0.002 Supported sustainability; more specifically, based on the findings, there is a sig-

5. Discussion

The beginning of 2020 heralded widespread lockdowns preventing
activities of both public and private entities along with the cancellation
of gatherings and events in an effort to contain the spread of the Covid-
19 pandemic. Large-scale travel restrictions were imposed, with closures
and social distancing becoming an everyday part of consumers' and
producers' lives and an overall significant effect on world trade and
market fluctuations.

At a time when economies were at their most fragile, the Covid-19
pandemic made the situation even worse. Although the full magnitude
of the impact, both human and economic, will not be accurately deter-
mined soon, the losses are bound to be critical. The present

nificant relationship between human capital and business sustainability,
similar to that of past findings, supporting the importance of human
capital (Hamadamin and Atan, 2019; Kucharcikova et al., 2018). While
human capital may be the most crucial element of intellectual capital,
leading to superior performance and sustainability; structural capital
was also found to have a significant relationship with business sustain-
ability. On the other hand, no significant relationship was found be-
tween relational capital and business sustainability perhaps because of
the requirement for supplier and customer interaction could not readily
be met during the pandemic. This finding confirms that reported by
Yayla et al. (2018), who indicated a negative relationship between
relational capital and sustainability in light of decisions to enter foreign
markets, especially during periods of crisis.

According to Igbal et al. (2021) and Rhee et al. (2020), market
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Fig. 1. Results.

Table 7
Variance explained in the endogenous
latent variable (R?).

R Square
HC 0.132
SC 0.109
RC 0.124
MT 0.086
BS 0.507
Table 8
Effect size (f2).
Constructs F-Values Effect size
HC 0.007 None
SC 0.068 Small
RC 0.004 None
MT 0.061 Small

turbulence moderates the relationship between intellectual capital and
performance. This held true in our study, although the association of
individual dimensions of intellectual capital (human and relational)
with business sustainability was found to be moderated by market tur-
bulence at different levels. Such significant moderating effects can be
juxtaposed to actual difficulties faced by firms in expected demand and
the need for accurate predictions in order to react to dynamic changes in
the market. In this regard, the value of human capital is more critical in
ensuring collaboration and in managing the relationship with cus-
tomers, while enhancing the market situation forecasts to avoid turbu-
lence. The effect of relational capital on effective collaboration is at an
equal level in markets, regardless of the level of turbulence, and is thus
meaningful in differentiating capabilities that have varying impacts on
collaboration under different market conditions. The simple slope
analysis results indicate that with highly turbulent markets, a firm's
intellectual capital has the greatest positive effect on business sustain-
ability. Nevertheless, the effect on sustainability of investment in human
capital, as well as the other dimensions of intellectual capital, may
become negligible in the face of high turbulence.

Moreover, although the direct relationship of human and structural
capital with sustainability was found to be higher in times of greater

market turbulence, unlike relational capital, market turbulence can be
said to affect the relationship between intellectual capital and business
sustainability. This finding supports those of Chen et al. (2016) and
Santos-Vijande and Alvarez-Gonzalez (2007), who found resources to be
experiential when linked to performance during times of market tur-
bulence. In other words, during high market turbulence, intellectual
capital functions more strongly to mitigate risks. Nevertheless, polari-
zation affects the level of mitigation of risk through human capital. In
markets with low turbulence, the human dimension is enhanced and risk
to the firm is reduced. Regardless of high/low turbulence conditions,
intellectual capital always mitigates risk, with an emphasis on low
market turbulence.

The result indicates that MT supports the significant relationship
between IC and BS, especially important for manufacturing companies.
This is particularly true in enhancing innovation and productivity and in
adopting proactive methods to seek resources and to enter into part-
nerships. In addition, the results of our study demonstrate the impor-
tance of human capital to create sustainability for organizations, which
leads to the sustainability of their success. Organizations must pay great
attention to developing their human capital by providing their em-
ployees with the latest means of education and training, and it must be
understood that human capital is an investment that will generate
profits by having qualified, productive and competitive employees to
achieve a high position for the company. On the other hand, if the
perspective of human capital is broadened, it will even be possible to
understand the impact of this term in terms of increasing the market
share.

In the current business environment, developments have led to the
sustainability issue, significant for all organizations as sustainability
brings about survival and thriving. New challenges faced by the BS of
organizations, particularly manufacturing companies, urge them to
consider economic and commercial dimensions in their management
strategies. In fact, a majority of organizations have adopted the IC phi-
losophy in order to achieve BS, enabling them to perform better than
their rivals and to achieve market sustainability. IC adoption also le-
verages changes in the market and its mechanisms.

Lastly, the results show that in the past, market turbulence is regu-
larly experienced, although over the last 3 years or more a tranquil
market prevailed, characterized by low volatility, although it is a natural
instinct to respond to instant turbulence in the market. Such an instinct
is not only limited to periods of drawn-out turbulence but sudden
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turbulence could also incur insurmountable costs. Based on other
studies, short-term market turbulence is impossible to predict, and this
holds true for sudden turbulence that may extend over the long term.

Inevitably, market turbulence is accompanied by considerable
attention to economic statistics, analysis of government economic pol-
icies and their effects on the markets; it is natural to attempt to logically
predict economic developments for investments. However, predicting
economic conditions is difficult, and trend-based forecasts are
frequently erroneous. With unpredictable market turbulence, the gen-
eral market movements are not interrupted to the same extent.

6. Theoretical implications

This paper contributes to theory in several ways, specifically con-
cerning the relationships among intellectual capital, market turbulence
and sustainability in the context of large manufacturing companies in
Malaysia. Empirically, the relationships proposed in the research
framework highlight and support significant direct and moderating ef-
fects. The study supports the major role of market turbulence in
moderating the intellectual capital-business sustainability relationship
in our context. It also contributes to the literature by examining the set
of variables in an Asian country, Malaysia.

The findings pave the way to investigating business sustainability
further, because past studies have been limited to the direct effect of
intellectual capital on business sustainability; the present study is
therefore pioneering in looking into the indirect relationship between
the two constructs through market turbulence as the moderating
variable.

The study's concentration on large manufacturing firms in Malaysia
is significant as intellectual capital is considered as a tool to obtain and
maintain sustainability among businesses at a global level. In our
context, it has been insufficiently examined in the face of market tur-
bulence, making this study an attempt to reduce the literature gap.

The literature on market turbulence is also extended, especially in
connection with intellectual capital, business sustainability and the re-
lationships among the three. It has been proposed that effective intel-
lectual capital stands out in some industries more than in others
(Algershi et al., 2021in the present study, specific results for the di-
mensions of intellectual capital and other variables were presented,
highlighting the differences in the major issues among large
manufacturing firms in Malaysia.

The study findings also show that the one-way relationship between
relational capital and business sustainability is weaker than it was
believed to be (e.g., Algershi et al., 2021); furthermore, only two of the
proposed moderating relationships were supported, indicating the
further need to support intellectual capital practices and processes
among firms.

Intellectual capital is undeniably at the heart of knowledge, applied
experience, technology and customer relationships in the organization,
with professional skills representing the firm's competitive edge over its
market rivals. In other words, its importance for business sustainability
should be acknowledged and integrated into the research framework to
raise awareness of its significance when considering market opportu-
nities and skilled human resources. It is crucial for both CEOs and
management to comprehend the potential for their firms' growth
through enhancement of their intellectual capital.

Finally, most of the studies on the effect of market turbulence on
large manufacturing firms have been carried out in the US and Europe,
largely ignoring the Asian (and African continents, an omission that has
been partially rectified by this study.

7. Managerial implications
This study can function as guidelines to management, policy makers

and CEOs as to the opportunities from intellectual capital and the
challenges of market turbulence. Based on the results, an organization
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that ignores the former may be challenged by the presence of the latter.
Nevertheless, the study does not suggest isolating IC activities, but
highlights the fact that to achieve sustainability and superior perfor-
mance its activities should be incorporated in the day-to-day business
and given the importance they deserve. By promoting such an envi-
ronment, employees are encouraged to propose new ideas and experi-
mentation based on their own skills, even at the risk of failure to be
accepted.

The current Covid-19 pandemic has brought about considerable
shocks to management and businesses, with broken supply chains dis-
rupting production, and demand being reduced through consumers' and
businesses' reluctance to spend.

In more detail, viewed from the supply side, there is direct decrease
in the labour supply because of the health issues, particularly among
breadwinners. A serious effect on economic activity was experienced
because of the efforts to confine the pandemic, but adopting these
measures led to decreased capacity for production. Additionally, supply-
chain dependent firms were unable to receive required parts and re-
sources, both from domestic and international sources. This held true for
Malaysia, a significant intermediate goods suppliers to other countries.
The turbulence has been felt on other firms' complementary processes
and the disruptions added to the rising business costs, reducing pro-
ductivity, and in turn, minimizing economic activities.

Viewed from the demand side, there was a notable decline in the
level of spending because of losses in income, concern about the
contagion and through uncertainty about risks. Companies dismissed
workers as they were not making enough to cover their salaries. This
severely affected specific sectors, like Malaysian tourism and hospitality,
while adding to the negative perceptions of consumers and businesses
and leading to lower demand, reduced spending and investment, in a
vicious circle of business closures and loss of employment.

Practical contributions of the study include providing insight into the
significant direct and indirect relationships among the examined con-
structs. The empirical findings form practical recommendations to the
relevant stakeholders. CEOs, for instance, are encouraged to address
market turbulence and strengthen their human, relational and structural
capital to maintain sustainability. This entrepreneurial orientation can
resolve market turbulence and enhance business sustainability, meaning
that CEOs have to concentrate on promoting high-quality training to
workers. As for policy makers, they are urged to adopt strategic entre-
preneurial orientation in order to be prepared to face market turbulence.

In addition, IC encourages a firm to innovate and use skills and
knowledge, supporting the organization especially in the market place.
Such skills are especially necessary if organizations are to contend in
highly competitive markets. Introducing new skills to support sustain-
ability requires investment in the internal R&D and employee training;
this should improve their creative process. Manufacturing firms must
also proactively explore external and internal human wealth, for
instance participation in technical workshops, forming strategic part-
nerships with institutes to exchange experience and knowledge.

The study contributes to practice by shedding light on the significant
relationship among the study variables and the moderating constructs.
The empirical results contribute by forming practical recommendations
to stakeholders. Specifically, CEOs and managers are made aware of the
implications of their commitment to MT and IC when it comes to the
sustainability of manufacturing firms.

The empirical findings of this study reveal that the HC and SC,
significantly relates to the BS of firms. This shows that large
manufacturing managers have to be more focused on promoting HC and
SC to enhance their BS. With regards to policy makers, this study
highlights the need for their assurance of entrepreneurial orientation
that could only lead to enhanced BS.

This study contributes in practice by outlying the implications for IC
practices among large manufacturing firms in Malaysia. Evidence points
to the fact that IC significantly relates to the BS of large manufacturing
firms. Thus, firms' CEOs and leaders have to show greater concern for IC
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in attempting to enhance BS. In line with this, policy makers should
place more stress on IC to resolve low BS among Malaysian
manufacturing firms.

Lastly, this study provides an outline of the implications for intel-
lectual capital practices among Malaysian large manufacturing firms,
with evidence showing that its dimensions have significant relationships
with sustainability. That is, CEOs need to consider intellectual capital in
relation to their sustainability in business, while policy makers need to
emphasize it in resolving market turbulence and its effects on large
manufacturing firms.

8. Recommendations, limitations and future studies

As the Covid-19 pandemic gradually subsides, policy makers need to
adopt extensive reform initiatives to support their institutions and
frameworks, leading to robust growth and improving the long-term
perspective. Global emergence from the pandemic calls for strength-
ening preparedness, prevention and response methods, in anticipation of
the next one. While international response has had some success in
confining the spread of the virus, expansion of healthcare capacity needs
cooperation and coordination of international policies.

In the context of businesses, disruption to supply and demand can
focus on financing, wage support and tax relief to assistant businesses to
meet their commitments and maintain their market status.

Several government measures could be adopted, including:

Extending deadlines of payment of corporation tax in the worst
affected areas, and extending Wage Supplement Fund coverage to
support workers who have been laid off;

Subsidizing wages for small businesses, increasing labour welfare
subsidies and temporarily cancelling restrictions on social security
payments from the enterprises;

Providing support to low and middle-income organizations with
insufficient resources to meet expenses (e.g., employees' wages);
Temporarily increasing unemployment insurance for laid-off em-
ployees by extending its period, increasing benefits, or easing con-
ditions for eligibility. Family leave and sickness should be funded,
allowing ill workers or their caregivers to stay at home without
worrying about being laid off during the pandemic;

Working on implementing measures for low-skilled, low-paid
workers and other vulnerable sectors of the population;

Allowing Central Banks to maintain liquidity for commercial banks
and firms, in order that loans can be granted to SMEs, which may be
unable to survive turbulence in the market.

Focusing on vulnerable sectors and creating new job opportunities in
fast-developing sectors.

In addition, any generalizability of the findings is limited, but would
pave the way for future exploration. The first limitation concerns the
Malaysian sample, because according to Algershi et al. (2021), the
organizational practices applied to enhance intellectual capital may
vary from one country to another. Future studies might examine how
intellectual capital practices are leveraged in the face of market

Appendix 1

Study measurement
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turbulence for business sustainability in different countries and con-
texts, with some cross-cultural comparison.

The second limitation is the adoption of a cross-sectional research
design that fails to reflect lag or long-term effects in the relationships
investigated here; future studies should instead adopt a longitudinal
approach.

The third limitation relates to the moderating effect of market tur-
bulence on the intellectual capital-business sustainability relationship;
future studies might explore causal effects of market turbulence on other
aspects, such as innovation capital.

Fourth, the study sample is confined to large manufacturing firms,
but other economic sectors, such as service industries, could be exam-
ined in future studies to enrich the literature and form a basis for
comparison.

Finally, the study's respondents were CEOs, with the analysis con-
ducted at the organizational level. Hence, future studies might analyze
other study variables at group or individual levels.
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1- Intellectual capital measurement items used in the study

a. Human capital items

- Our organization gets the most out of its employees when they cooperate with one another in team tasks.
- Our organization's employees undergo continuous training programmers every year.
- Our organization's employees continuously learn from others.

(continued on next page)
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(continued)
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- The company devotes a lot of time and effort to updating and developing employees' knowledge and skills.
- Our organization's employees are experts in their respective areas.
- Our organization's employees generally give it their all, which makes the company different from others in the industry.

- Our organization's staff is highly professional.
b. Relational capital items

- Our organization is currently working on joint projects with many other organizations.

Our organization has diverse distribution channels.

- A high ratio of the organization's business is done with strategic alliances.
- People from outside the organization are consulted when decisions are made within the company.

o

Structural capital items

Our organization has greatly reduced the time it takes to resolve a customer's problem.
Our organization gets feedback from customers under different circumstances.

Our organization has relatively complete data about the suppliers.

Our organization continually meets customers to find out what they want.

Our organization has a well-developed reward system related to performance.

Our organization supports employees constantly, by upgrading their skills whenever necessary.
Employees have sufficient influence over decisions made within in the organization.

- Our organization continuously develops work processes.

- Our organization continuously develops and re-organizes itself based on research and development.
- The systems and procedures of our organization support innovation.

Our organization determines an appropriate and adequate budget for research and development.

2- Market turbulence measurement items used in the study

- The manufacturing market is changing rapidly.

- It is very difficult to predict any customer changes in this marketplace.

- There are many, diverse market events that impact our business's operations.

- There are many, diverse technological events that impact our business's operations.
- It is very difficult to predict any changes in who might be our future competitors.

- There are many, diverse competitor events that impact our business's.

3- Business S bility

- Significant increase in the general level of revenues.

Significant increase in overall income.

Decrease in costs for materials purchasing.

- Increases the social reputation.

Improved occupational health and safety of employees.

Significant increase in the general level of market shares.
Significant improvement in the general level of profitability.
Significant improvement in the general level of sales growth.
Significant increase in the general level of investment.

ement items used in the study

Significant improvement in its overall environmental situation.

- Develops community economic activities and provide more employment opportunities.
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