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Abstract
Purpose – This study aims to explore the interaction of strategic knowledge management (SKM) and
innovation on the performance of large manufacturing firms (LMFs) in Malaysia.
Design/methodology/approach – This study used a quantitative approach in investigating this
interaction. Smart partial least-squares analysis was performed to test the hypotheses.
Findings – It was observed that administrative innovation, process innovation and product innovation
were effective drivers of LMF performance. It was also ascertained that SKM has no moderating effect on the
product innovation relationship with performance, although it does moderate the relationships between LMF
performance and administrative innovation and process innovation, respectively.
Research limitations/implications – The main limitation of this study is its focus on Malaysian
LMFs. It nevertheless contributes to the literature by extending understanding of SKM and innovation
dimensions from multi-faceted perspectives. As this is largely ignored in the literature, the study paves the
way for additional research.
Practical implications – The findings may be used as guidelines for chief executive officers,
particularly on the way SKM and innovation can be developed for enhanced LMF performance, in the
context of South Asian countries.
Originality/value – To the best of the authors’ knowledge, this is the first empirical work to confirm the
main drivers of SKM, including in the analysis the effect of administrative innovation, process innovation and
product innovation and performance, in the context of the manufacturing sector. In support of an original
conceptual model, the insights contribute to the literature on innovation, LMFs, SKM and emerging economies.
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1. Introduction
Innovation and knowledge are the facilitators of our growth, prosperity, progress and the terrible
damage that we are doing to our planet (Guo et al., 2019; Hameed et al., 2021; Santoro et al., 2018).
The meaning and role of these two small words are so significant that our lives and the future of
our planet depend on them (Engels et al., 2019). Innovation is essential to progress, and the more
organized it is, the more sustainable and amenable. Only organizations that develop real strategic
plans for development will be able to enjoy a more advanced and competitive future.
Organizations not interested in innovation, research and development will continue to live as
consumers only, which can be seen as failure (Voinea et al., 2021; Edmondson, 2012).

Innovation is largely responsible for all levels of our present development, the key to national
and organizational success (Weerakoon and McMurray, 2020; Von Hippel, 2016; Rogers, 2010).
The term was used for the first time in its modern sense by the political economist Joseph
Schumpeter in 1940, when he defined it as the first commercial use of a product, service, or
process that had not been used before (Kleinknecht, 2016). More recently, Berman (2000) added
that it is individual and unexpected, extending to the invention and new creation. In the current
environment of fierce competition, whether local or international, innovation is considered as of
paramount importance for manufacturing firms (Chan et al., 2019; Na et al., 2019; Hameed et al.,
2018). In Malaysia, however, manufacturing firms suffer from insufficient innovation. Malaysia
was ranked 35 for innovation capability in 2018 and 2019, indicating the need to pay more
attention to innovative activities to compete with international organizations. Azmi et al. (2020),
Sanusi et al. (2018) and Abdullah and Ku Ismail (2017) claim that this low level of performance
results from insufficient use of new technology training for employees.

Contemporary enterprises need to develop their competitive advantage, a difficult process
(Alqershi et al., 2020). Superior performance is one of the requirements for organizational
success, in a variety of environments, while excellence is one of the concepts of contemporary
management and business (Pietrobelli et al., 2018; Soto-Acosta et al., 2016). The goal of
achieving and maintaining success involves excellence and leadership, especially in the
transition towards the globalization of markets, the diversity of competitive methods and tools
and the spread of concepts and standards of innovation and knowledge (Hislop et al., 2018).

Business organizations, with their different tasks, types and sizes, face many issues and
problems that require their leaders and employees to think about reducing reliance on the
traditional approach to solving problems, based on trial and error (Head and Alford, 2015);
trying to use an innovative approach depends on creating new ideas to achieve the desired
objectives (Mootee, 2013).

Many studies agree that the urgent need for organizations to innovate is imposed by
economic, social, political, cultural and other changes (Berry, 2019; Berthet et al., 2018).
Researchers have also emphasized that the ability of organizations to maintain their competitive
advantages is related to their ability to raise the level of innovation and knowledge (Abubakar
et al., 2019; Heisig et al., 2016) and respond to changing customer needs (Rajapathirana and Hui,
2018; Brunswicker and Chesbrough, 2018; Garcia-Perez-de-Lema et al., 2017).

At the same time, strategic knowledge management (SKM) has become a new axis of
management science in the face of a competitive environment characterized by innovation,
quality and rapid, continuous development (Ferreira et al., 2018). This is especially true in
light of the great changes occurring in management, where knowledge is increasingly
recognized as a source of organizational strength (Haas, 2018). Through its role in
encouraging strategic thinking skills and the ideal of strategic intellectual construction of
human resources (Venkitachalam and Willmott, 2017), SKM is now considered as an
especially important source of competitive advantage, through which employees acquire
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knowledge and crystallize it into concrete work models, giving the organization a unique
position and unmatched advantages (Laihonen andMantyla, 2018; Huang et al., 2016).

The concepts of innovation, SKM and performance are not new, although the literature
focuses on the direct relationship between innovation and performance with different
moderating variables. However, the need to examine these variables in a single study is
becoming stronger (Turulja and Bajgoric, 2019; Tariq et al., 2019; Chan et al., 2016), and the
current study contributes to the body of knowledge by examining the moderating effects of
SKM on the relationship between innovation and performance.

For several years, scholars have explored the effect of innovation on performance (Alqershi et al.,
2020; Silva et al., 2017), although rarely in the context of large manufacturing firms (LMF) (Gomes
andWojahn, 2017; Ndesaulwa andKikula, 2016; Roach et al., 2016). Several studies have found that
innovation significantly enhances a firm’s performance (Hameed et al., 2020; Zhang et al., 2019;
Rajapathirana and Hui, 2018), while others have found no significant relationship between them
(Darroch, 2005; Roper and Love, 2002). Previous studies have recommended using moderators in
the relationship between innovation and organizational performance (Alqershi et al., 2020), and so
our research adds SKM as amoderator in this relationship, specifically in the context of LMF. SKM
is considered a significant predictor of organizational performance (Cabrilo and Dahms, 2018),
although while some authors have confirmed its vital role (Fernandez-Lopez et al., 2018), others
have largely ignored it (Claver-Cortés et al., 2018;Marques et al., 2016). This study aims to determine
performance through SKM as moderator, and will be beneficial to both industrial practitioners and
scholars.

The motivation for this study is therefore that previous studies have had limited interest in
innovation determining performance in LMF in Malaysia, with the moderating role of SKM. In
filling this gap, we will attempt to answer the following research questions, considering innovation
in three dimensions: administrative (ADM), product (PRD) and process (PRC) innovation:

RQ1. Is there any relationship between innovation dimensions (ADM, PRC and PRD)
and performance?

RQ2. Does strategic knowledge management moderate the relationship between
innovation dimensions (ADM, PRC and PRD) and performance?

The research objectives are to answer these questions.
The most important of several contributions to the body of knowledge made by this

pioneer study is the design of a new framework to incorporate innovation, SKM and
manufacturing performance, useful in improving the performance of Malaysian large
manufacturing organizations.

2. Literature review and hypothesis development
2.1 Innovation and performance
Theword innovation has been defined as exploring a completely new product, service or idea (Tidd
and Bessant, 2020), working to change and renew what is available (Etzkowitz and Zhou, 2017), or
as a package of new thingswhichwill be useful and contribute to the organization. It is not confined
to discovering new products, but can also involve introducing new manufacturing systems,
discovering new markets or finding new primary resources (Santoro et al., 2018). Innovation is the
discovery of a fundamentally different competitive strategy or business model in a given industry
(Lockwood and Papke, 2017). It refers to the entire process through which firms redesign their
business processes and products to enable them to offer superior products and services to their
stakeholders (Berthet et al., 2018).
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The literature proposes that if organizationswant to succeed, theymust remove any obstacles to
innovation, one of the most important of which is an administrative system and organizational
structure that inhibits and resists creativity (Gentile-Lüdecke et al., 2020). Other obstacles to
innovation include the desire of the organization’s leadership not to develop, innovate or change
(Lockwood and Papke, 2017); the desire to maintain stereotypical ways and methods of work, and
unwillingness to spend (McGee, 2021); establishing and entrenching a bureaucratic structure and
culture (Rivera and Landahl, 2019); not wishing to create competition between workers to establish
an environment dominated by the innovative pattern (Gozman et al., 2018; Liao et al., 2017); and the
divergence between the institution’s strategy and management’s objectives in terms of innovation
(Didenko et al., 2018). Pietrobelli et al. (2018) argued that innovation is the exploitation of
opportunities to gain a greater market share through the temporary establishment of a monopoly,
and that continuous innovation is the most important source of success and continuity in the
market. Also, Rajapathirana and Hui (2018) argued that innovation is the only way available for
firms to achieve high performance and face the strength of competitors in the current business
environment.

Studies on innovation (Sjodin et al., 2020; Stoeckli et al., 2018) have extended the points of view
on value change and value creation capabilities and indicated that high performance and
competitive advantage are achieved via superior organizational conditions; the value creation
capabilities of the firm are achieved through innovation. In other words, high performance is also
obtained through a firm’s deployment and use of distinct, valuable and inimitable resources
(Falahat et al., 2020).

Many researchers have explored the relationship between innovation and performance,
their arguments based on the points outlined above (Doluca et al., 2018; Naidoo, 2010;
Garcia-Perez-de-Lema et al., 2017; Rajapathirana and Hui, 2018; Pavie, 2020; Godin and
Vinck, 2017; Aksoy, 2017). Our study intends to identify the effect of innovation on
performance specifically in Malaysian LMF. Given the significant role played by
manufacturing firms in national growth and development (Ahmad and Zabri, 2016),
innovation in the context of large organizations has received much interest (Mazzarol and
Reboud, 2020; Arshi and Burns, 2018; Pietrobelli et al., 2018), acknowledging similar benefits
and constraints to those already presented here.

The theoretical model on which this study is based is presented in Figure 1. The main
thread is between innovation dimensions and LMF performance, and based on a wide range
of relevant literature, the following hypotheses are proposed:

H1a. There is a significant relationship between administrative innovation and LMF
performance in Malaysia.

H1b. There is a significant relationship between process innovation and LMF
performance in Malaysia.

H1c. There is a significant relationship between product innovation and LMF
performance in Malaysia.

2.2 Strategic knowledge management
Knowledge is vital to the efficiency and effectiveness of business organizations (Silva et al., 2017;
Hislop et al., 2018), and its management enables them to create new products quickly and at low
cost, and provides an opportunity to obtain a permanent competitive advantage through offering
new goods and services (Webb, 2017; Rao et al., 2018; Lee et al., 2016; Von Krogh et al., 2000).
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Preserving knowledge and using it to generate new knowledge to achieve the organizational goals
(Kianto et al., 2017; Zaim et al., 2019; O’Sullivan, 2007) is the essence of SKM. It is themain source of
creativity and innovation in the organization (L�opez-Nicol�as and Meroño-Cerd�an, 2011; Ricceri,
2008).

To summarize, the literature defines SKM as valuable knowledge and the procedures
indispensable for an organization’s responsibilities and setting limits and efficiency goals for all
knowledgemanagement initiatives (Laihonen andMantyla, 2018). Huang et al. (2016) claim that it is
therefore a dynamic and efficacious learning operation and procedure related to exploration,
exploitation and the sharing of human knowledge that uses convenient and adequate technology
and cultural environments to improve a company’s human capital and performance. That is, SKM
is a systematic and effective process of managing and activating the knowledge stored in the
organization and using it in achieving the goals of the organization (Abubakar et al., 2019). It
simplifies procedures and reduces costs (Dalkir, 2017), creating an interactive environment to
collect, document and transfer the cumulative experience gained from and during daily work
practices.

Additionally, according to several authors (Kianto et al., 2017; Gold et al., 2001),
knowledge is the most valuable asset in knowledge-based organizations; the primary task of
these organizations is how to preserve this asset, and how to use it to generate new
knowledge to create value and high performance and achieve competitive advantage (Zaim
et al., 2019). Indeed, these major tasks are the essence of SKM through which it contributes
to achieving the organization’s goals (O’Sullivan, 2007). Given that innovation is the process
of transforming new knowledge into new products, and is a source of value creation and
achieving competitive advantage, it can be said that SKM is the main source of creativity
and innovation in the organization (L�opez-Nicol�as andMeroño-Cerd�an, 2011; Ricceri, 2008).

Some researchers have linked SKM with performance (Cabrilo and Dahms, 2018); it is
through SKM that an organization can develop the capabilities of its employees, which
ultimately helps in value creation and sustaining a superior position. Extensive empirical
literature exists on the commitment of SKM to performance in various enterprises (Marques
et al., 2016; Heisig et al., 2016; Fernandez-Lopez et al., 2018). Numerous researchers
investigated the relationship between knowledge management and innovation and found a
significant relationship between the two variables (Obeidat et al., 2016; Dickel and de Moura,
2016; Mardani et al., 2018; Fagerberg et al., 2012; De Zubielqui et al., 2019).

Figure 1.
Study framework
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Another study investigating the relationship between innovation and performance (Gupta and
Gupta, 2019) emphasized that researchersmay also extend their work by testingmoderating effects
on the relationship. Cabrilo and Dahms (2018) recommended that SKM could be used as a
moderating variable. However, this innovation and performance relationship may contain other
control variables related to firm characteristics (e.g. variables that focus on the firm’s knowledge
may also add value to the success of innovation projects) (Jugend et al., 2018).

Overall, scholars consider SKM as an important factor encouraging innovation and high levels
of performance. However, some inconsistent findings concerning the relationship between
innovation and performance (Sardi et al., 2020; Tajeddini et al., 2020; Darroch, 2005; Roper and Love,
2002; Heunks, 1998) question the evaluation of SKM as moderator. LMFs in Malaysia have not
always taken advantage of their size and capital to invest in innovation, although their structure
gives themmore flexibility and independence in fostering innovation. Based on the above literature,
the study proposes that:

H2a. Strategic knowledge management moderates the relationship between
administrative innovation and LMF performance inMalaysia.

H2b. Strategic knowledge management moderates the relationship between process
innovation and LMF performance inMalaysia.

H2c. Strategic knowledge management moderates the relationship between product
innovation and LMF performance in Malaysia.

3. Research methodology
3.1 Sampling description, procedures and measurements
This study examines the relationship between innovation dimensions ADM, PRC and PRD, and
LMF performance in Malaysia, with SKM as moderator. The validity of the constructs in the
theoretical model was tested, with assistance from academics; after revising the original survey
questionnaire, datawas collected fromMalaysian LMFs in, for analysis of the hypotheses.

The target population was Malaysian LMF, identified from the 2019 Directory of
Federation of Malaysian Manufacturers (FMM, 2019). Data collection was by self-
administered questionnaires distributed by hand and mail. Considering the general low
response rate of such surveys, a total of 537 questionnaires were distributed to chief
executive officers (CEOs); 228 were returned, of which 11 were incomplete, making the total
useable number 217. The unit of analysis was CEOs, because they are responsible for the
development, planning and implementation of strategies, for making decisions and creating
complete business plans for the attainment of goals and objectives. Table 1 presents their
demographic characteristics.

A quantitative cross-sectional research design was used. The items in the third part of
the questionnaire covered the three dimensions of innovation, ADM, PRD and PRC, adapted
from Sciarelli et al. (2020); performance items adopted from Gupta and Govindarajan (1984);
and SKM adopted from Cabrilo and Dahms (2018). A five-point Likert scale was used to
measure the responses, ranging from 1 indicating strongly disagree to 5 indicating strongly
agree. In checking the internal consistency, figures above 0.70 are considered as satisfactory
for an adequate model (Cappelleri et al., 2007). The results of Cronbach’s a confirmed that
each construct was within the acceptable limits: ADM (0.837), PRC (0.816), PRD (0.907), SKM
(0.803) and LMF performance (0.851) (Gliem and Gliem, 2003).

Stratified random sampling was used to select the CEOs. Partial least-squares-structural
equation modelling analysis (PLS-SEM) was appropriate for the sample size. Finally, to
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determine the presence of non-response bias, our work compared the LMF which returned
the questionnaires. From the x 2 and t-statistics, no significant differences were found
between the respondents and the sample, or between early respondents and late ones,
indicating that non-response bias was not a problem (Alqershi et al., 2021; Groves and
Peytcheva, 2008).

4. Study results
4.1 Mean and standard deviation
The descriptive statistics presented in Table 2 represent the three dimensions of innovation,
SKM and LMF performance. Firstly, for the innovation dimensions, ADM (mean = 2.72,
standard deviation = 0.74), PRC (mean = 2.51, standard deviation = 0.86) and PRD (mean =
2.90, standard deviation = 0.31) indicated that most of the respondents were of the opinion
that the level of innovation was not satisfactory in Malaysian LMF. Secondly, the SKM
(mean = 2.93, standard deviation = 0.80) and thirdly, LMF performance approaches (mean =
3.15, standard deviation = 0.71) indicate that the CEOs agree with statements that SKM and
performance are not very good amongMalaysian LMF.

4.2 Assessment of partial least-squares-structural equation modelling path model results
Our study followed a two-step process to evaluate and report the results of PLS-SEM (Henseler
et al., 2009): assessment of themeasurement and structuralmodels (Hair et al., 2010).

Table 1.
Demographic

characteristics of the
respondents

Demographic characteristics of the respondent

Age 1 = less than 26 2
2 = 26 to 30 years 19
3 = 31 to 35 years 53
4 = Above 35 143

Gender 1 = Male 191
2 = Female 26

Working experience 1 = Less than 5 years 5
2 = Between 5 and 10 years 64
3 = Between 10 and 20 years 114
4 = Above 20 years 34

Education 1 = School certificate/SPM and STPM 0
2 = Diploma 3
3 = Degree 163
4 = Postgraduate degree 49
Others 2

Notes: STPM = Sijil Tinggi Persekolahan Malaysia; SPM = Sijil Pelajaran Malaysia

Table 2.
Descriptive statistics
for latent variables

Descriptive statistics
N Minimum Maximum Mean SD

ADM 217 1 5 2.7261 0.7481
PRC 217 1 5 2.5134 0.8602
PRD 217 1 5 2.9017 0.3175
PER 217 1 5 3.1536 0.7109
SKM 217 1 5 2.9372 0.8044
Valid N (listwise) 217
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4.2.1 Measurement model. The main aim of the measurement model is to confirm convergent
and discriminant validity. Following previous studies, ours used reflective constructs. The factor
loadings, average variance extracted (AVE), and composite reliability must all be examined and
checked to confirm convergent validity. The loading factor for each variable was determined for the
purpose of testing the internal consistency of the items. The individual item reliability assessment
involves the examination of the outer loadings of constructs’ measurements. The rule of thumb
established by Hair et al. (2016) concerning the items’ retention requires values between 0.50 and
0.70; as a result, two of the 21 items were dropped for insufficient loadings, leaving 19 items (0.587–
0.943). Values for composite reliability ranged from 0.766 to 0.917 and for AVE 0.524 to 0.706. All
these values confirmed the measures’ reliability. The details shown in Table 3 confirm that the
study’s constructs satisfy the convergent validity test. Table 3 indicates that all the scores for
the study item constructs are within the acceptable limits (Hair et al., 2016). The full estimates of the
measurementmodel are depicted inTable 3.

Two further steps were used to check the discriminant validity. Firstly, the heterotrait-
monotrait (HTMT) ratio results, shown in Table 4, indicated that the values were below 0.90,
as suggested by Henseler et al. (2016). Secondly, this was confirmed by comparing the
indicator loadings with the cross-loadings, as suggested by Henseler et al. (2009). According
to Hair et al. (2016), for adequate discriminant validity, the indicator loadings should be
higher than the cross-loadings, as presented in Table 3. Additionally, Fornell and Larcker’s
(1981) conditions were tested (Table 5), with AVE of 0.5 or above. The square root of the

Table 3.
Loadings, composite
reliability and AVE

Constructs Items Loadings Composite reliability AVE

ADM ADM1 0.934 0.874 0.706
ADM2 0.596
ADM4 0.943

PER PER1 0.851 0.917 0.654
PER2 0.885
PER3 0.883
PER4 0.822
PER5 0.613
PER6 0.850

PRC PRC1 0.875 0.826 0.620
PRC2 0.587
PRC3 0.866

PRD PRD1 0.623 0.766 0.524
PRD2 0.751
PRD3 0.787

SKM SM1 0.693 0.817 0.530
SM2 0.780
SM3 0.786
SM5 0.643

Table 4.
HTMT ratio

Heterotrait-Monotrait Ratio ADM PRC PRD SKM

ADM
PRC 0.207
PRD 0.683 0.306
SKM 0.632 0.456 0.775
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AVE should exceed the correlations among the latent variables, and all exceeded the cutoff
(0.50), confirming that the measures have sufficient discriminant validity.

4.2.2 Structural model. The structural model was next evaluated to check the results of
the relationships between the variables. In addition, our study used a bootstrapping
technique with 5,000 bootstrap samples (two-tailed) for the significance relationship of the
proposed path, predictive relevance and goodness-of-fit. The explanatory power for the
endogenous constructs, ADM, PRC and PRD, and LMF performance, was 0.216 and 0.203,
respectively.

To test the hypotheses, the direct relationships in our study model were calculated; the
results are presented in Table 6 and Figure 2. H1a is supported: it predicted a significant
relationship between administrative innovation and performance (b = 0.263, t = 4.729, p<
0.001). Process innovation is significantly related to performance (b = 0.248, t = 4.222, p<
0.000), supporting H1b. Finally, the direct relationship between product innovation and
performance was significant (b =�0.173, t= 2.139, p< 0.21), supportingH1c.

4.2.3 Testing the moderating effect on relationships. PLS-SEM was also used to test the
strength of the moderating role of SKM on the relationships between the innovation
dimensions (ADM, PRC and PRD) and LFM performance. Accurate results were obtained by
using the product term and group comparison approaches (Hair et al., 2016). The former was
used to examine the influence of SKM’s moderating role, and product terms were generated
between the latent independent construct indicators and the latent moderating variable
indicators (Murphy et al., 2014). Table 7 summarizes the results.

SKM significantly moderates the first two relationships, ADM and PRC with
performance (b = 0.129, t = 2.020, p< 0.018) and (b = 0.158, t = 2.465, p< 0.033),
respectively, but not PRD (b = �0.071, t = 1.364, p< 0.091). The results are presented in
Table 7 and Figures 3–5. The predictive significance is considered high, exceeding the 0.31
threshold. In addition, in our hypothesis testing, the path coefficients ranged from 0.766 to
0.917, all significant at the 0.001 level. The Stone Geisser Q2 value and blindfolding
technique were used to test the model’s predictive ability with an omission distance of seven.
The innovation dimensions and LMF performance values in Q2 are both greater than zero
(Jony and Serradell-L�opez, 2021).

Table 6.
Direct relationship

Relationships Std. Beta Std. Error t-values p-values
Confidence intervals
LLCI ULCI Decision

ADM -> PER 0.263 0.058 4.729 0.0001 0.163 0.361 Supported
PRC -> PER 0.248 0.061 4.222 0.000 0.109 0.324 Supported
PRD -> PER 0.173 0.088 2.139 0.021 0.063 0.224 Supported

Notes: ULCI = Upper Limit Confidence Interval; LLCI = Lower Limit Confidence Interval

Table 5.
Fornell and Larcker

Constructs ADM PER PRC PRD SKM

ADM 0.840
PER 0.404 0.808
PRC 0.238 0.353 0.787
PRD 0.290 0.335 0.255 0.724
SKM �0.319 �0.306 �0.278 �0.585 0.728
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Figure 2.
Structural model

Table 7.
Indirect

Relationships Std. Beta Std. Error t-values p-values
Confidence intervals
LLCI ULCI Decision

SKM*ADM! PER 0.129 0.049 2.020 0.018 0.041 0.212 Supported
SKM*PRC! PER 0.158 0.052 2.465 0.004 0.033 0.304 Supported
SKM*PRD! PER �0.071 0.067 1.364 0.091 �0.148 0.029 Not supported

Note: ULCI = Upper Limit Confidence Interval; LLCI = Lower Limit Confidence Interval

Figure 3.
SKMmoderation
algorithm
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Table 8 shows that the R2 values for the variables exceed the minimum suggested by Chin
(1998): performance has an R2 value of 0.514, SKM 0.094 and ADM, PRC and PRD 0.117, 129
and 107, respectively. The formula of the effect calculation provided by Cohen (1988) is as
follows:

Effect size: f2 = R2 included – R2 Excluded

Figure 4.
Interaction effect of

administrative
innovation (ADM)

and SKM on
performance (PER)

Table 8.
Variance explained
in the endogenous
latent variable (R2)

Heterotrait-Monotrait Ratio R2

ADM 0.117
PRC 0.129
PRD 0.107
SKM 0.094
PER 0.514

Figure 5.
Interaction effect of
process innovation
(PRC) and SKM on
performance (PER)
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1-R2 included

The effect size f2 for the study variables was examined; according to Cohen (1988), values of
0.02, 0.15 and 0.35 indicate weak, moderate and strong effects, respectively. Results of f2

values shown in Table 9 indicate effects for the following relationships: innovation on
performance, SKM on innovation and performance.

To summarize, the PLS-SEM measurement model confirmed that all the constructs met
the requirements for validity and reliability, measured by Cronbach alpha and AVE. The
second stage of PLS analysis, the path model, was used to investigate the relationship
between the independent and dependent variables. Of our six hypotheses, five were found to
be significant, with high explanatory power of 51% meaning that the model was able to
adequately explain the factors influencing performance.

5. Discussion
Building knowledge is characterized by a process that is gradual and cumulative in nature
and, as such, it is challenging to find accurate managerial implications from just a single
study. Nevertheless, the conclusions that can be inferred from the present study are, first,
that researchers from various academic fields have a tendency to concentrate on specific
areas when it comes to exporter-intermediary relationships, as a result of which the majority
of studies are fragmented in nature. Hence, this study provides an enriching insight into the
way innovation is related to SKM, which, in turn, explains the business performance of
Malaysian manufacturing companies.

Our study contributes to the body of knowledge by applying SKM to examine its effect
on the relationships between the three dimensions of innovation and LMF performance. It
proposes a global model to explore the effect of three innovation dimensions (ADM, PRC and
PRD) on large manufacturers’ performance, and examines the moderating effects of SKM on
these relationships. Many studies have examined the ties between ADM, PRD and PRC and
performance, but have failed to empirically address the inclusion of the SKM variable as a
moderator.

Our study has several key messages. Firstly, it examines how innovation contributes to
the achievement of high performance in LMF, with respect to ADM, PRC and PRD as the
three key functions. Our work also provides empirical evidence that SKM facilitates a firm’s
efficiency, which, in turn, significantly impacts its performance. That is, we have attempted
to answer two questions: Is there a relationship between innovation dimensions (ADM, PRC
and PRD) and performance? And does SKM moderate this relationship? In this respect, the
significance of the direct relationship of the three innovation components and LMF provides
support for H1a (b = 0.263, t = 4.729, p< 0.001), H1b (b = 0.248, t = 4.222, p< 0.000) and
H1c (b =�0.173, t = 2.139, p< 0.21), respectively, supporting earlier work in other contexts
(Zhang et al., 2018; Ortiz-Villajos and Sotoca, 2018). Our findings also reveal a significant
interaction influence of SKM on the relationship with ADM and PRC but not with PRD,
supporting H2a (b = 0.129, t = 2.020, p< 0.018) andH2b (b =�0.071, t = 1.364, p< 0.091)

Table 9.
Effect size (f2)

Constructs F-values Effect size

ADM 0.009 None
PRC 0.007 None
PRD 0.063 Small
SKM 0.017 None
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but not H2c (b = 0.158, t = 2.465, p< 0.033). That is, SKM has no moderating effect on the
relationship between PRD and performance, despite its influence on the association of ADM
and PRC with performance. SKM strengthens the significant relationship between
innovation advantages and performance, suggesting that organizations that are able to
provide superior administrative and process innovation to exploit the opportunities
provided by SKM can gain above-normal revenue and enhance performance.

Innovation scholars (De Vasconcelos Gomes et al., 2018; Aragon-Correa et al., 2007; Swan
et al., 2002) have not considered the individual dimensions of innovation but use an overall
definition of innovation determined by the harmony and compatibility of the dimensions.
Future studies can seek to illustrate the basis of this conflict by considering both overall and
disaggregated scores of innovations. In general, the results indicate that an organization
that increases the volume of knowledge is distinct from other organizations.

This study also shows that some of the advantages of the innovation dimensions’
influence LMF performance indirectly through the emphasis put on SKM. This confirms
that the more organizations benefit from the knowledge, the more this leads to
discrimination in innovation and the improvement and development of performance
(Pancholi et al., 2019; Santoro et al., 2018; Kallmuenzer and Scholl-Grissemann, 2017). In
addition, these results confirm that SKM is one of the most important changes affecting the
sustainability of organizations. SKM stems from the results of strategic thinking to
determine its features, guiding management in defining strategic objectives, as the SKM
outlines the organization’s future movement and its internal characteristics and the
mechanism of its interaction with its external environment. Continuity and success thus
require contemporary companies to develop appropriate SKM, which will serve to improve
their performance and satisfy the needs and desires of consumers, which are currently
rapidly changing.

Given the study results, our work makes several contributions to filling the gap in the
literature. Firstly, although separation of a strong ADM, PRC and PRD may result in high
and unique performance, there is a deep understanding of the ingredients that simplify and
assist their implementation. Reliance on the organization’s resources characterizes
innovation as a highly valued resource that has great potential to influence performance. It
particularly indicates that understanding the contribution of innovation to performance
depends on active components aligned with ADM, PRC and PRD. The results of this study
support this view, that when knowledge is treated as a strategic resource and of strategic
value, it actually contributes to creating distinctive innovations, simplifying and expediting
the creation of unique and high performance. This study also discusses the new work of
Alqershi et al. (2020), who recommended further research to explore other types of
innovation that are aligned with organizational knowledge and superior performance.

To conclude, the framework proposed in this study provides new directions for CEOs
and top management in gaining a better understanding of the innovation and knowledge
management concept and its implementation for accomplishing superior performance.

6. Theoretical implications
From the theoretical perspective, our work makes important contributions to several aspects
of the literature of innovation, SKM and LMF performance. Firstly, the theoretical
relationships identified in the study model underlined the significant direct relationships
between innovation dimensions (ADM, PRC and PRD) and LMF performance, evidence of
the major role that innovation plays as a key variable for high performance of LMFs in
Malaysia. The findings also reduce the gap in quantitative studies about LMF performance
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in the region. The three direct hypothesized innovation dimensions’ relationships were
supported, making significant contributions to the body of knowledge.

Secondly, although innovation concern is regarded as a pre-requisite for achieving
superior performance (Na et al., 2019; Gomes and Wojahn, 2017) until now no study has
examined the moderating role of SKM on the relationship between innovation and LMF
performance. Thus, our work contributes by linking innovation dimensions (ADM, PRC and
PRD) to performance through the moderation of SKM in the context of LMF. Specifically, it
shows that when firms accept the importance of SKM, they are likely to adopt innovation,
contributing to superior performance. In addition, SKM as a moderating variable on the
relationship between innovation dimensions and LMF performance plays a key role by
encouraging novel professional ideas that facilitate and promote competitive advantage.
Hence, acknowledging innovation and its role in LMF performance, based on the research
framework, can lead CEOs to open up market opportunities and leverage them with skilled
human resources. It is pertinent for these CEOs to understand the growth of their firms
(theoretical and practical) for performance enhancement.

Thirdly, our work contributes to extending the literature of SKM and LMF performance
by providing a comprehensive overview of the effect of knowledge and innovation in
promoting performance. In particular, AlQershi et al. (2020) encouraged incremental
development in innovation to improve the reputation of industrial sectors and enhance the
firm’s market share and profit margin; these authors believe that innovation and SKM, with
the focus on performance, is the only way forward in the current difficult business
environment. They also found it interesting that Arranz et al. (2019) explored innovation and
performance with a population of manufacturing firms in Spain, although they measured
innovation as unidimensional, unlike our own multi-dimensional approach, following
Sciarelli et al. (2020).

Finally, our work provides insight into the innovation dimensions (e.g. administrative,
product and process innovation) among manufacturing companies in Malaysia. This is
pertinent as SKM and innovation are important factors in achieving superior performance,
and yet their impact on Malaysian manufacturing companies has been largely overlooked;
our work tried to fill this gap in the literature. Our results also found a significant three-
directional relationship between three of the innovation dimensions (process, administrative
and product) and performance. This reflects the need to refine innovation practices within
manufacturing companies in Malaysia. SKM is a very important reason for the change in
organizations, and the different directions stem from the different concepts of strategy, and
may also be a reason for the desired effect in the different dimensions of SKM, in turn,
achieving the sustainability required. From this standpoint, the importance of SKM as a
moderating variable is evident, although all previous studies have ignored it in the
relationship between innovation and large manufacturing performance, also much of the
literature reviewed concerning innovation and SKM among LMFs referred to advanced
countries (Zaragoza-S�aez et al., 2020; Cabrilo and Dahms, 2018; Santoro et al., 2018), with
very few studies conducted in South Asian countries. Thus, our study highlights the
innovation and SKM of LMFs and the variables required for their enhancement.

7. Managerial implications
This study shows the importance of ADM, PRC and PRD in improving large manufacturers’
performance and thus promoting their knowledge and competitive advantage. Traditional
relationships between innovation and performance should then be reviewed. It is especially
important here to understand the importance and peculiarities of ADM, PRD and PRC.
Firstly, innovation requires special attention for the development of the firm in an extremely
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competitive environment, while knowledge management stresses the most important assets
for innovation.

The findings have several implications for practitioners, motivating them to take more
interest in novel approaches to addressing the requirements of markets, and new
opportunities to differentiate their products from their competitors. Firstly, they point to the
significance of underlying knowledge that motivates and fosters innovative capabilities.
The knowledge with which firms should equip their staff encourages and supports
innovative ideas. In particular, in introducing new products or developing current ones (e.g.
considering their vision and opinions), managers show an appreciation of the new ideas of
their staff (e.g. recognizing their contribution to innovation). CEOs have the authority to
promote the innovation (Ahn, 2020; Zuraik and Kelly, 2019; Sariol and Abebe, 2017), and
also the opportunity to build a culture where staff can create and implement new ideas
which, in turn, will be reflected in great benefit to the company.

Secondly, the results not only emphasize the individual contributions of SKM and ADM,
PRC and PRD but also provide support for performance through the influence of
complementarity between the innovative capabilities and SKM. CEOs and top management
are advised to attempt a stable approach to managing the improvement of capabilities to
realize ideal results in performance. The independent potential of SKM and ADM, PRC and
PRD are becoming evident to management and academics alike. Furthermore, senior
managers are reminded that knowledge management must be useful in the improvement of
ADM, PRC and PRD capabilities and performance in their long- or short-term plans; any
organization wanting to achieve superiority in performance should deploy ADM, PRC and
PRC and SKM, investigating in their complementarity to transform knowledge and
innovation capabilities into performance.

Thirdly, our work shows that it is not only preferable but also is necessary, that CEOs of
Malaysian manufacturing firms search for distinct resources and assign them to create
innovative ideas to reach superior performance. Therefore, they are encouraged to design
their own recruitment policies to attract staff with appropriate skills and passion to achieve
differentiation for their companies.

Fourthly, this study clarifies that CEOs in Malaysian manufacturing firms will not be
able to compete with manufacturing firms from other countries, such as the USA, the UK
and Europe unless they are fully competent in the use of SKM and innovation. Only in this
way will they convince customers from advanced countries that Malaysian industrial
products are no less efficient and are of as high quality as those of Europe and America.

Fifthly, we stress the need for policymakers in the Malaysian manufacturing sector to
strengthen the position of this sector within the national economy, leading to an increase in
the market share of Malaysian products in global markets. In addition to increased sales and
profits, obtaining international monetary currency, such as the dollar or the euro, will
contribute to the stability of the local Malaysian currency and the economy as a whole.

Finally, it is clear that innovation capabilities tangibly lead to the success of
organizations, and that acquiring knowledge is a critical source of superior performance. As
such, top management should invest in these contexts where they can benefit from the
distinctive capabilities of innovation and knowledge that, in turn, lead to an increase in
market share. In addition, manufacturing company managers in Malaysia should train their
staff on a continuing basis. Although training appears to be costly and is therefore avoided
by manufacturing companies, managers must understand that the benefit is greater than
the cost. This study recommends that to reduce the cost of training, manufacturing
companies come together to form cooperative associations. Currently, they try to undertake
staff training using their individual efforts, which is prohibitively expensive. However,
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when they form cooperative associations, they can organize joint training and share the cost
among themselves. Training will eventually improve knowledge and this will improve
innovation. Overall, this will improve business performance among manufacturing
companies in Malaysia.

Managers of manufacturing companies should also reduce their emphasis on classical
ways of managing organizational processes. For example, they need to adopt new creative
ideas and technologies to enhance their products, service and operations. In addition,
innovation needs to be adopted in operational activities to achieve a high level of
performance. Managers must also increase their investment in SKM activities, to build good
relationships with their customers and achieve trust locally and internationally. They have
to improve innovation and SKM if they want to succeed in business, and training is a vital
factor that determines high performance. In another scenario, manufacturing companies
must also proactively explore external and internal human wealth, for instance,
participation in technical workshops, forming strategic partnerships with institutes to
exchange experience and knowledge.

8. Limitations
As in all research, there are limitations that offer opportunities for future studies. Our
questionnaire was directed at CEOs; future research could, instead, focus on other
populations, such as general managers, sales managers or human resource managers.
Secondly, the study considers aspects of innovation as predictors of high levels of
performance in LFM. However, there are other possible predictors; for instance, human
capabilities enhanced by knowledge may have an influence on ADM, PRC and PRD.
Therefore, future studies might identify other types of innovation and investigate their
effect on performance. Thirdly, this study considers SKM as a moderator variable. Future
research can explore the effect of other moderators such as strategic thinking and strategic
intelligence. Fourthly, as this study is limited to LMFs in Malaysia, the results cannot be
generalized to other sectors such as services, whose structure and vision differ from those of
LMF. We recommend that other sectors of the Malaysian economy be investigated, for
example, innovation among service businesses including hospitals, hotels and universities.
Future studies might also investigate these relationships with smaller firms, that is SMEs.
Finally, our work focused on Malaysia, which has a higher proportion of manufacturing
industry than other countries in South Asia; nevertheless, those countries with a similar
culture to Malaysia might find the study useful.
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