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Abstract—Investment in technological innovation in
Malaysia has been actively developed either through
government support or through the firm’s initiative to adopt
technological innovation. This study examines government
support as a moderator between the influencing factors and
technological innovation performance in the manufacturing
sector. The present study is conducted in the context of
Malaysian manufacturing sector using a sample of 445
innovative companies. The results indicate that five indicators
were an essential factor in boosting technological innovation
adoption. Such support includes technical consultancy,
innovation activities, technical support services, proper training
of personnel, implementing of productivity and registration of
patents, and financial support including excluded duty on
imported machinery or equipment, tax-exemption incentives
and innovation grants to the firm.

Index Terms—Government support, manufacturing sector,
technological innovation, innovation activities.

As broadly recognized, innovation is a fundamental
component to achieve better performance in the organization.
Economic growth relies on a significant extent on
technological innovation. It has been reported that
investment in technology in Malaysia depended very much
on government support compared to their own firm initiatives
[1]. The reluctance to invest in technology due to lack of
security, lack of conviction on the benefits to the company,
individual characteristics of the owners/managers, financial
resource, regulative problems, and expertise [1]-[3].

With the advancement of industrial improvement in
Malaysia (from import substitution to export advancement
strategies and from low tech to high tech businesses) and the
industry's slacking execution at the innovation frontier, the
government’s role in revitalizing innovative progression is
crucial. Also, the uncertainty over R&D returns discourages
firms from investing in R&D. Stimuli in the type of tax and
non-tax motivating forces are expected to quicken the pace of
innovation by firms. The significance of the role of the
government lies not just in giving the right technological
advancement policies, but also in giving monetary and other
motivating forces to technology advancements. These
motivating forces have a significant effect on a firm's
investment choices. By making the fundamental monetary
motivators (tax and non-tax), the Malaysian government
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plays a pivotal role in stimulating innovation by
manufacturers. Even though the government has sought after
strategies to empower innovation, contemplates empirically
study demonstrating the role of government are constrained
to support innovation activities [4].

In order to sustain growth, the government role is crucial in
stimulating technological innovation advancement. The
government will offer the opportunity for technological
transformation and sustainable development through the
institution of clear standards and policy goals while being
flexible in permitting the firms to use numerous suggests that
to achieve those goals [5], [6]. Besides, direct support for
R&D, tax incentives for investment in property technologies,
and alternative technical help initiatives underneath an
industrial policy will produce favorable business
surroundings. Such support will successively facilitate and
sustain innovation and industrial development [7], [8]. As a
part of our general understanding of the government's role in
practical innovation political beliefs, it is helpful to grasp
what innovation is, how innovations occur, and what
contributes to thriving innovations. Since the willingness to
change, the capability to change, and also the opportunity to
change are among the vital elements that are necessary for
promoting technological changes, the government policies
ought to thus be in place to come up with conditions that
support these components [9]. Thus, the purpose of this study
is to examine the significance of government support for
technological innovation.

Amongst all the technology innovation adoption theories,
the most comprehensive theories used in firm-level are
diffusion of innovation (DOI) and
technology-organization-environment framework [10]. For
more complex new technology adoption, it is essential to
combine more than one theoretical model to achieve a better
understanding of the technology adoption phenomenon [11].

The selection of the variables in this research model is
based on the concept of the determinants of adoption in DOI

THEORETICAL FRAMEWORK

theory [12] and TOE framework [13]. Innovation
characteristics are represented by relative advantage,
complexity and compatibility [14]-[16]. Technology

competence will be a predictor to technology context as an
adoption driver [17]-[19]. Management support and
perceived cost and firm characteristics would be a predictor
to organization context; meanwhile, environment context
will be predicted by external pressure, partnership quality and
regulatory pressure. Government support will be a moderator
between antecedent variables (innovation characteristics and
technology-organization-environment) and technological
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innovation adoption.
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Fig. 1. Research framework for the study.

Government support refers to government agencies
providing technical support, commercialization, grants and
incentives for business industries to adopt new technologies.
For example, if the government provides duty-free
importation of machinery or equipment for doing the
business operation and innovation grant to the firm, this may
lead to the innovation adoption. Government support may
differ from country to country. A study by [20] found that
government support is a critical factor in developing
countries. Analysis by [21] on Community Innovation
Survey (CIS) for Turkey and Poland find that firms that
received government support (in term of buys, modified, or
extends its product portfolio or buys new equipment) were
considered innovators. In the case of Malaysia, it is essential
to determine whether government support is the moderator to
the relationship between technological innovation and the
innovation characteristic and TOE framework. This study
expects government support to moderate the relationship
between technological innovation adoption in several ways.
Firstly, the government can support in terms of technical
consultancy; therefore, the firm will received assistance
related to new technology transfer. Secondly, in order to
encourage the innovation activities, the government can
provide technical support services to enable the firm to
evaluate equipment, implementation of productivity
improvements and registration of patents. Finally, in terms of
financial support, the government can exclude duty on
necessary machinery or equipment, give away tax incentive
and innovation grant to the firm. Therefore, based on the
above arguments, the following hypotheses are proposed:

H1. Government support moderates the relationship
between relative advantage and technological innovation
adoption.

H2. Government support moderates the relationship
between complexity and technological innovation
adoption.

H3. Government support moderates the relationship
between compatibility and technological innovation
adoption.

H4. Government support moderates the relationship
between technology context and technological innovation
adoption.

H5. Government support moderates the relationship
between organizational context and technological
innovation adoption.

H6. Government support moderates the relationship

between environment context and technological

innovation adoption.

The research model will examine whether government
support will significantly moderate the effect of all
independent variable on the technological innovation
adoption as illustrated in Fig. 1.

This study used secondary data; therefore, the adoption of
the measurement items for constructs is based
comprehensively on the literature review and empirical
studies, and the items rely on relevance and availability of the
data.

This study used secondary data from National Survey of
Innovation (NSI) 2012 commissioned by Malaysian Science
and Technology Information Centre (MASTIC) and Ministry
of Science, Technology, and Innovation, Malaysia (MOST]I).
The NSI 2012 methodology and design of the questionnaire
was based on the Oslo Manual (2005) and the Community
Innovation Survey (CIS-4) harmonized questionnaire. Total
samples of 445 for innovative companies were obtained for
data analysis.

Apart from the rich source of information provided by NIS,
the selection of the dataset is based on the data characteristics.
Based on the quantitative approach applied in this research
study, there are some data characteristics issues such as
minimum sample size, non-normal data, and scale of
measurement. These characteristics issues are among the
most stated reasons for adopting the PLS-SEM analysis
method (Hair et al., 2012; Henseler et al., 2009).

The measurement variable for government support is show
in Table I.

RESEARCH METHODOLOGY

TABLE |: MEASUREMENT FOR GOVERNMENT SUPPORT

Variable name Statements

GS1 Technical consultancy services (e.g. assistance related
to new technologies through technology transfer)

GS2 Technical support service (e.g. evaluation of equipment,
implementation of productivity improvements,
registration of patents)

GS3 Duty-free importation of machinery or equipment

Gs4 The commercialization of R&D Fund

Gs4 Tax incentive

GS6 R&D grant/Innovation grant
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IV. RESULTS AND DISCUSSION

The reflective measurement model’s evaluation is used to
assess their internal consistency reliability and validity.
Three specific measures include composite reliability (to
evaluate internal consistency), convergent validity (evaluate
by individual indicator reliability and average variance
extracted (AVE) and discriminant validity (using
Fornell-Larcker criterion and cross-loading). This study will
assess measurement models, as shown in Fig. 1. The first
criterion to evaluate reflective measurement models is
typically internal consistency reliability. PLS-SEM priorities
the indicators according to their reliability whereby the
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Cronbach’s alpha is sensitive to the number of items in the
scale and generally tends to underestimate the internal
consistency reliability. Therefore, to overcome the
limitations, it is appropriate to apply a different measure of
internal consistency reliability, which is referred to as
composite reliability (CR) [22]. The composite reliability
varies between 0 and 1, with higher values indicating higher
levels of reliability. In this study, composite reliability values
of 0.6 to 0.7 are acceptable since this study considered as
exploratory research [23].

The outer loading and average variance extracted (AVE)
are considered to establish convergent validity. Indicator
reliability must be statistically significant, which at least 50%
explains a substantial part of each indicator’s variance. This
AVE means that it is an indicator’s outer loading should be
above 0.708 since that number squared (0.7082) equals to
0.50. Mostly, indicators with outer loadings between 0.40
and 0.70 ought to be thought-about removal from the
dimensions. Only deleting the indicator results in an increase
within the composite reliability and the AVE. After
performing the assessments, one of the primary constructs -
relative advantage — is deleted from the model, and all the
indicators below 0.58 are dropped from further analysis.
Relative advantage is dropped from the measurement model
in the event of low indicator outer loading (below 0.5), and if
the value of CRs and AVEs do not exceed the threshold value
0.6 to 0.70 and 0.50, respectively. Table Il summaries the
results of the reflective measurement model assessment. As
can be seen, all model evaluation criteria have been met,
providing support for the measures’ reliability and validity.

TABLE Il: SUMMARY FOR REFLECTIVE MEASUREMENT MODELS

Latent No. of | Loading | Composite | AVE | Discriminant

Variable Item(s) Reliability Validity?

Complexity 3 0.713- 0.878 0.708 | Yes
0.916

Compatibility | 4 0.631- 0.817 0.529 | Yes
0.831

Technology 4 0.699- 0.847 0.582 | Yes

Context 0.819

Organization 7 0.709- 0.803 0.519 | Yes

Context 0.924

Environment 5 0.603- 0.862 0.561 | Yes

Context 0.627

Technological | 4 0.639- 0.874 0.638 | Yes

Innovation 0.809

Government 6 0.713- 0.905 0.614 | Yes

Support 0.865

The PLS-product indicator approach (Henseler & Chin,
2010) was used to test the moderating effect of government
support on the relationship between exogenous latent
variable (i.e. complexity, compatibility, technology context,
organization context and environment context) and
endogenous latent variable (i.e. technological innovation
adoption). The product indicator approach involved
multiplying each (mean-centered) indicator of the exogenous
latent variable with each indicator of the moderator variable.
For example, the mean-centered indicator of the predictor
(complexity) and the moderator (government support) was
multiplied to create an interaction construct to predict overall
technological innovation attitude. In this study, complexity
comprised three items, and government support consisted of
7 items; thus, the entire interaction constructs comprised a
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total of 21 items (3*7). It was concluded that interaction term
complexity and government support had a negative effect on
technological innovation adoption (-0.224). Thus, the
relationship  between complexity and technological
innovation adoption revealed a value of 0.134. If the value on
government support were higher (i.e. government support
increased by one standard deviation), this would imply that
the relationship between complexity and technological
innovation adoption would decrease by the size of the
interaction term and obtain the value of 0.134 - 0.224 = -0.09.
Hence, when switching costs increased, complexity became
less critical for the explanation of technological innovation
adoption.

Consequently, a bootstrapping procedure was performed
to assess whether the interaction effect was significant. The
results of 500 bootstrap samples indicated that the path
coefficient of -0.224 for the interaction construct yielded a
value of 1.14. Therefore, government support had no
significant moderating effect on the complexity and
technological innovation adoption. Fig. 2 shows the
interaction effect model: Government support as a
moderator.

Complexity

0.134**/-0.244

Compatibility
L R?=0.293
0.078*/-0.149 Technological
Innovation

Technology Context Adoption

0.252**/-0.124*

CPX:0.320
CMP: 0.283
TC:0.265
0C: 0.277
EC: 0.297

Organisation
Context

0.029**/-0.113

Environment

Context Government

Support

-0.281**/-0.06*
Fig. 2. The interaction effects model: Government Support as a moderator.

Table 11l shows the moderating effect of government
support between antecedent variables (i.e. complexity,
compatibility, technology context, organization support and
environment support), and exogenous latent variable
technological innovation adoption. In the assessment
measurement model, there were six forms with seven
indicators to predict the moderator government support, i.e.
GS1, GS2, GS3, GS4, GS6 and GS7 with factor loading
between 0.713-0.865 with AVE and CR above the threshold
value of (0.5 and 0.7), 0.614 and 0.905 respectively. Indicator
5 was excluded from the construct due to lower factor loading
< 0.6. The moderating effect only supported two exogenous
latent variables i.e. technological context (8 = -0.124, p <
0.01) and environment context (5 = -0.060, p < 0.05) on its
relationship  with technological innovation adoption.
Complexity, compatibility, and organizational context, did
does not have a significant moderating effect of government
support on the relationship with technological innovation
adoption.
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TABLE Ill: THE MODERATING EFFECT OF GOVERNMENT SUPPORT
BETWEEN ANTECEDENT VARIABLES

Interaction effect path Coefficient t-value  Support
H2. Complexity * Government -0.224 1.144 Not
support -> Technological supported
Innovation Adoption

H3. Compatibility * Government -0.149 0.884 Not
support -> Technological supported
Innovation Adoption

H4. Technology Context * -0.124 3.145**  Supported
Government support ->

Technological Innovation

Adoption

H5. Organization Context * -0.133 0.853 Not
Government support -> supported
Technological Innovation

Adoption

H6. Environment Context * -0.060 1.801* Supported

Government support ->
Technological Innovation

Adoption

t-values > 1.645* (p< 0.05); t-values > 2.33** (p< 0.01)

The moderating effect was further assessed by comparing
the proportion of variance explained (as expressed by the
determination coefficient R?) of the main effect model as
suggested by [24]. The 2 effect size was calculated as
follows:

2 — R2 2
=R model with moderator ~ R model without moderator

1- Rzmodel with moderator

Therefore, the moderating effects f2 effect size on
technological context and environment context were 0.0351
(0.317-0.293/1-0.317) and 0.0202 (0.307-0.293/1-0.307)
respectively. The results showed that the size of the
moderation effect was small (f> = 0.02; Cohen 1988).
Consequently, this showed that government support
moderated the relationship between technological context,
and environment context and technological innovation
adoption, thus supporting H4 and Hé.

Fig. 3 and Fig. 4 shows the plot of this effect created using
a template derived from this  web site
www.jeremydawson.com/slopes.htm. It demonstrates that
the relationship between technology context, and
environment context and technological innovation adoption.
For the technology context, the relationship was positive for
high government supports (the High GS) and negative for
those with low government support (the Low GS). In other
words, less government support provided a less profound
effect on the relationship between technology context and
technological innovation adoption. Government support was
found to constrain or moderate the relationship between
technology context and technological innovation adoption.
Thus, hypothesis 4 is supported. In the instance of
environment context, the plot demonstrates that relationship
is positive, the rate of change was more significant for the

high government support (the High GS) compared to the low
government support (the Low GS). Therefore, this supports
hypothesis 6.

Moderator

—+=LowGS

25 —8—High GS

Technological Innovation Adoption
w

Low TC High TC

Fig. 3. Moderating effects of government support on the relationship
between technology context and technological innovation adoption.

) / Moderator
/ —+—LowGS
25 =& High G5

Technological Innovation Adoption
w

Low EC High EC

Fig. 4. Moderating effects of government support on the relationship
between environment context and technological innovation adoption.

Under H4 and H6 hypotheses, technology context and
environment context were moderated by government support
in its relationship to technological innovation adoption. The
finding could be related to the high cost to purchase the
technology and high cost for training, particularly in the
context of Malaysian SMEs, which still depend heavily on
government funding. Meanwhile, for environment context, it
may be due to external pressure, partnership quality and
regulatory pressure.

Government support plays an essential role, especially in a
developing country [20] in the purchase of advanced
machinery or equipment, provision of training, and in the
implementation of new marketing method and new
organization methods. SMEs, especially in manufacturing
sectors, face many setbacks in terms of lack resources such as
skill, insufficient capital and others primary resources, and
these are among limitations that hinder the fast development
of SMEs [25]. By considering the significant roles of SMEs
to the nation, government interference and continuously
support have become critical to the SMEs through several
ways. In the case of government support, five indicators were
found to be an essential factor in boosting technological
innovation adoption. Such support includes technical
consultancy, innovation activities, technical support services,
proper training of personnel, implementation of productivity
and registration of patents, and financial support including
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excluded duty on imported machinery or equipment,
tax-exemption incentives and innovation grants to the firm.

Environment factors have a significant negative effect on
the technological innovation adoptions in a direct
relationship. Environment factors are the most crucial
exogenous variable in the prediction of technological
innovation adoption. Government support has a more
significant influence as a moderator between the environment
context and technological innovation adoption whereby the
relationship is positive, and the rate of change was more
significant with high government support compared to low
government support. Often, development policies are
favorable to giant enterprises and transnational companies.
Inefficiencies in regulative procedures and body processes
are usually the common constraints on the business setting
for SMEs. SMEs found the processes and procedures for
registration, licensing, and permits onerous, led to a high
price of compliance and low productivity. Alternative critical
constraints on the regulative and body framework were the
high price of tax compliance because of sophisticated tax
administration, corruption caused by weak governance, long
customs processes, weak social contract control, and high
court proceedings.

V.

Government support plays a vital role to the firm in
implement of innovation. Successful innovation in firms
requires having both external and internal environmental
determinants. At the country level, the micro and
macroeconomic governmental policies and regulations are
intended at strengthening the innovative capabilities of firms
and the nation for sustaining competitive advantage and
creating economic development. The central government
support activities are duty-free for import machinery and
equipment, tax incentive, R&D grant, innovation grant,
consultancy services and support services.

The findings revealed that government support affected the
adoption of technological innovation, which indicates that
the firm performed more exceptional innovation performance
with high government support in both technology and
environment contexts. In other words, less government
support provided a less profound effect on technological
innovation adoption. The findings encouraged the local
government to continue supporting innovation activity, and
the manufacturing firm will use the advantages offered by the
government to shape future national innovation growth.

IMPLICATIONS AND CONCLUSION
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