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ABSTRACT

This research investigates organizational attitudes towards the adoption of sustainable
technology and its impact on organizational performance among small and medium-sized
enterprises (SMEs) in Malaysia. The current innovation management research mainly focuses
on determinants affecting organization employees’ attitudes. This research offers a parallel
shift, focusing instead on organizational attitudes influencing adoption of sustainable
technology within the SME context. Three main variables undergo in-depth examination:
human attitudes, human persuasion and human ethics. As an additional edge to the theoretical
research framework, government aid is a part of the antecedents of the adoption process.
Historically, Malaysian SMEs are reliant on government support to ensure smooth business
operations. Based on the triple bottom line model, it is perceived that adopting sustainable
technology will impact on the economic, social and environmental performance of these
organizations. The use of sustainable technology is increasingly driven by the demands to save
resources, yield long-term cost savings, and protect the environment. Sustainable technology
is currently attracting the attention of many business organizations, especially SMEs operating
at the international level. Malaysia’s transitional economy is an excellent example of the
succession of traditional to sustainable technologies. Antecedents serving as the foundation
towards the integration of these advances into Malaysian business operations are not well
researched.
This study develops an advanced model of sustainable technology adoption, considering the
strengths and limitations of existing models. The theoretical framework for this study is based
on the theory of reasoned action (TRA), theory of planned behavior (TPB), attribution theory
(AT), environmental attitudes model and the triple bottom line model. The research model of
this study contains several modified variables that were not included in the existing theories.
New variables are also added to the model to overcome the limitations of the current models.
The advanced model combines multiple sets of factors found in previous models and
incorporates factors that have been suggested in previous research. Furthermore, it incorporates
additional variables found in other studies related to sustainable technology acceptance, to
create a coherent model of sustainable technology adoption. The combination of factors in this
study goes beyond previous research in an attempt to bring together relevant factors which can
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influence innovation adoption. These variables are integrated into a single model to examine
the relationships between the antecedents and adoption of sustainable technology.
The study uses quantitative methods to collect and analyze the data. Survey questionnaires
were used to collect information regarding adoption of sustainable technology, and outcomes
of that adoption, from Malaysian SMEs. Survey questionnaires were distributed to 3,460
randomly selected SMEs in eight districts of Malaysia. A list of SMEs was obtained from the
SME Corporations Malaysia. This research used the online survey tool SurveyGizmo to email
the survey instrument to target respondents. The purpose and aims of the research were
explained in the email.
A total of 382 completed questionnaires were received during three months. After the filtering
process, 322 questionnaires were accepted. The acquired data were analyzed through several
stages in order to obtain relevant findings. SmartPLS was used to analyze the obtained data,
using partial least squares – structural equation modelling (PLS-SEM) algorithm. Frequency
distribution, correlation and multivariate statistical techniques were used to analyze the data.
Multicollinearity and outliers tests were also conducted to ensure that there was no bias in the
data. Additional analysis was conducted to explain the phenomenon, by providing the
importance–performance matrix analysis and modelling categorical moderator effects.
After proposing and testing the advanced theoretical research model, the results showed three
different PLS-SEM path analyses: adoption as the dependent variables, adoption as
independent variables, and organizational characteristics as a control variables. The results
indicated that affective and altruism had positive and significant effects on the adoption of
sustainable technology. This research captured organizational perceptions of the adoption of
sustainable technology and the impact of adoption on performance of Malaysian SMEs. This
research broadens our understanding of the antecedents affecting adoption of sustainable
technology in Malaysian SMEs. From a practical point of view, the research provides
guidelines for SMEs and government policy makers with regard to sustainable technology
adoption in Malaysia.
Although the theoretical research model developed in this study is relatively advanced, further
development of the model would be necessary to examine variables set in a different context.
As this research is limited to Malaysian SMEs, future research should adjust the model to suit
the needs of any other studies beyond Malaysia. Furthermore, longitudinal research would be
appropriate to capture the changes that may occur over time and space in terms of antecedents
ii

and outcomes of adoption of sustainable technology. The research model tested in this study
can be applied other developing countries to compare the findings with those of the current
study relating to adoption and outcomes of sustainable technology in the SME sector.
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CHAPTER ONE:
INTRODUCTION

1.1 Background to the Problem
Every day, new technologies and innovations are being discovered and put into action across
the globe. Various organizations and/or organizations, including companies, universities and
research institutions, continuously and relentlessly conduct research and projects. Hence,
diversified inventions are produced with varying levels of creativity, innovation and
understanding (Dardak & Adham, 2014; Pino, Felzenstein, Zwerg-Villegas & AriasBolzmann, 2016). Any endeavor may lead to a new discovery that propels understanding in
science, or generate applications of new technologies and innovations. These achievements are
the explanation behind economic growth and its significance in both developing and developed
countries. Undoubtedly, introducing new technologies usually incites a certain level of
resistance from the public. It is hard for organizations or organizations alike to accept drastic
changes that will impact on their daily lifestyle or production (Dardak & Adham, 2014;
Oliveira & Martins, 2011; Pino, Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016; Tarute
& Gatautis, 2013). Keeping that in mind, this research will focus on organizational attitudes
towards new innovations that are contradictory with their current practice. The subsequent
understanding of process development within organizations will also be explored.
Adoption of new and unfamiliar technological innovations tends to create self-cautioun within
organizations or organizations, resulting in different attitudinal expressions (Luo, Olechowski
& Magee, 2012; Luo, Warkentin & Li, 2013). Understanding these differences will shed light
on the relevant factors in the adoption of technological innovation, and help differentiate those
factors, for successful adoption processes. Moreover, these attitudes will create in the
organizations varying degrees of acceptance of the technologies.
Gupta and Barua (2016) stated that technological innovations are recognized as one of the
pillars determining a country’s productivity, growth and competitiveness. Often associated
with science, technique or knowledge, technological innovation is focused on the creation and
implementation of something better that that which already exists (Cui, Jiao & Jiao, 2016;
Dardak & Adham, 2014; Kisaalita, 2016). Due to the potential impact on the economy, society
and environment, technological innovation has become a necessary component of scientific
1

research in recent years. Eventually, improved productivity of an organization will deliver
more effective and efficient output, fulfilling the criteria of well-developed businesses
(Oliveira & Martins, 2011; Pino, Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016; Tarute
& Gatautis, 2013).
This modern phenomenon contributes to new organizational challenges. It offers businesses
opportunities to feature new types of added value within their existing processes, as well as to
generate new products and services. The current knowledge-based economy has improved
organizational engagement with technological innovation. Competition between businesses is
increasing, due to marketing, globalization and shortened product life cycles (Choi,
Narasimhan & Kim, 2016; Robert, Warkentin & Li, 2013). Consecutive studies have
investigated the challenges and opportunities encountered in adopting innovative technologies
aimed at organizations and organizations, both of which have been scrutinised at three different
levels: society, community and lifestyle experience. The findings serve as motivation for
organizations to develop new managerial technologies and systems (Huijts, Molin & Steg,
2012; Martin-Pena, Diaz-Garrido & Sanchez-Lopez, 2014; Oostrom, Linden, Born & Molen,
2013; Vannoy & Palvia, 2010).
Apart from the reported importance of technological innovation, various studies also display
that it can cause uncontrolled development. These factors place a heavy burden on the
environment, resulting in environmental and societal problems. Increased demand for
resources severely affects the environment, while the lack of such resources reduces
organizational performance, specifically in operations (Cui, Jiao, Jiao, 2016; Guerra, Ribeiro,
Fernandez, Bailey, Barbosa, & Neiva, 2016; Huijts, Molin & Steg, 2012; Irandoust, 2016;
Martin-Pena, Diaz-Garrido & Sanchez-Lopez, 2014). Iroandoust (2016) found that a majority
of the raw materials consumed globally still comes from non-renewable sources. Diminished
natural resources, pollution and environmental degradation have since shifted the current flow
of technological innovation and initiated sustainable alternatives. To combat environmental
damage, organizations are encouraged to develop, manufacture and produce products and
services that are both valuable and sustainabile; clients and customers demand such alternatives
in today’s competitive global market (Gmelin & Seuring, 2014; Kisaalita, 2016).
Developing sustainable technological innovation is more than a goal for the future. It is a
survival approach that will inform and ensure the long-term survival of humanity, as well as
make qualitative improvements in humans’ daily lifestyles. Research proves that the
2

acquisition of sustainable technology will eventually reduce the possibility of environmental
degradation, pollution and climate change (Guerra, Ribeiro, Fernandez, Bailey, Barbosa, &
Neiva, 2016; Irandoust, 2016; Moon, Bergey, Bove & Robinson, 2016; Parrish, 2007).
Brundtland (1987), as cited by Berardi (2013, p. 73), established that “sustainability is a form
of development which meets the needs of the present without compromising the ability of
future generations to meet their own needs”. Despite its prominence, this definition does not
provide a clear description from an organizational and/or technological innovation standpoint.
As such, organizations often find it difficult, with their roles and their perspective, to produce
new technological innovation that contributes to sustainability (Gmelin & Seuring, 2014).
Therefore, sustainable technological innovation, in the perspective of an organization, is best
defined as “a technological innovation developed by organizations or community that has the
potential in reducing long-term risks associated with resource depletion, fluctuations in energy
costs, product liabilities, and pollution and waste management and treatment” (Gmelin &
Seuring, 2014, p. 2; Shrivasta, 1995, p. 155).
In today’s world, the development and implementation of sustainable technology is not only
an unavoidable social and environmental issue; it is also a major challenge for many industries
(Goepp, Zwolinski & Caillaud, 2014). Organizational technological implementation should
balance both economic progress and natural resource consumption, without endangering the
ecosystem (Bohnsack, Pinkse & Kolk, 2014; Ion & Gheorghe, 2014). Thus, sustainable
development and new technological innovation are nowadays recognized as the most important
source of economic, social and environmental growth. With the aim of decreasing the cost of
usability, many industries are consequently benefiting from this, prompting new technologies
that are widely adopted (Ma, Grubler & Nakamori, 2009). As mentioned by Carrigan, Moraes
and Leek (2011), the question that needs answering is: can SMEs contribute to sustainability?
Their core ability and role in fostering societal change towards a more sustainable and
environment-friendly mode of living is still being explored.
Developing this type of technology is a time-consuming effort; it requires a large sum of
investment, involvement and cooperation from many parties (i.e. government, non-government
organizations or NGOs, the private sector, suppliers etc.). Due to their dependent nature upon
relying on external aids, interventions from the government and other bodies unto SMEs are
inevitable (Alkemade & Suurs, 2012; Cui, Jiao, Jiao, 2016). It is frequently associated with
funding in research and development (R&D) processes, as well as the establishment and
development of demonstration projects or prototypes in the initial stages (Ma, Grubler &
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Nakamori, 2009). Investment in R&D can only be successful if these sustainable innovations
are largely accepted and adopted by organizations and organizations (Noppers, Keizer,
Bolderdjik & Steg, 2014).
Sustainable innovations is a prerequisite in order to compete and meet the demand for products
and services from the ever-increasing global population. It can create novel and competitively
priced goods, services, systems, processes and procedures that satisfy customer’s needs.
Moreover, it improves the quality of life for everyone, with minimal use of natural resources
(Ouma, 2016; Santos & Ribeiro, 2015).
However, previous studies have mostly focused on the roles and practices of larger
organizations, despite SMEs’ major contributions to sustainability. SMEs possess an inherent
capacity for creating an eco-friendly environment for the community and society (Bocken,
Farracho, Bosworth & Kemp, 2014). This is evidenced by many research studies that have
emerged in recent years that have investigated SMEs’ role in sustainability. As SMEs’
recognition as central contributors to technological innovation increases, broader knowledge
on the specificities is generated (Klewitz & Hansen, 2014).
In the past, sustainable technological innovation has been considered an organizational
hindrance. Its adoption demanded high-cost investment in financial and human resources while
carrying many risk factors (Forsman & Temel, 2011; Henriques & Catarino, 2014). Despite
that, interest in sustainable technological innovation is spurred by the existence of local and
international environmental standards and regulation, together with the growing expectations
of customers (Fargnoli, Minicis & Tronci, 2013). Concerns expressed by consumers have
caused a rising consumption of sustainable products which are less toxic, more durable and
made from sustainable technologies (Achabou & Dekhili, 2013). According to Henriques and
Catarino (2014), satisfying the demand for sustainable technological innovation among clients
and consumers will enhance organizational values and performance. This is achievable by
employing these steps: educating and creating awareness among clients and consumers to
understand the essence of sustainability, and improving their knowledge on environmental
protection and social responsibility (Liu, Kasturiratne & Moizer, 2012; Rahbauer, Menapace,
Menrad & Decker, 2016; Sandulli, Baker & Sanchez, 2013).
An explanation of organizational attitudes towards the adoption of sustainable technology
requires an assessment of previous contributions, to understand what makes a fully sustainable
businesses (Collins, 2011; Quazi & Talukder, 2010). Other than the external factors influencing
4

organizational adoption of sustainable technology, Bin (2013) also suggests that some
organizations possess their own awareness of the field. Thus, they will develop their own
technological systems and products for their own use. Research indicates that an organization’s
endeavor to develop sustainable practices is determined by the benefits they expect to see from
it. Moreover, sustainable technology introduction will help organizations to reduce energy
consumption, material and resource extraction. This improves the performance assessment of
the adoption process outcomes (Nagalingam, Kuik & Amer, 2013). The real growth in the
sector is not exclusive to the consumer–business relationship; inter-business relationships will
also reduce the cost and consumption of materials and energy (Collins, 2011).
Other than the environmental benefits, this new approach can open up valuable opportunities,
as sustainable technologies yield higher cost-efficiency and innovativeness (Murto, Person &
Ahola, 2014). This enables sustainable applications that focus on the integration of
environmental considerations into product and service development (Goepp, Zwolinski &
Caillaud, 2014). Such a method reduces the environmental impact, complies with safety
requirements, and meets client and customer satisfaction within economic constraints, all at the
same time (Fargnoli, Minicis & Tronci, 2013; Rahbauer, Menapace, Menrad & Decker, 2016).
As this research explains organizational attitudes to sustainable technology adoption, it also
recognizes that accepting new technological innovations requires high levels of investment and
high risk. Organizations have a social responsibility to ensure that they do not harm either the
environment or their clients (Collins, 2011). Moreover, they will also be pressured by both
external and internal demands to become economically, ecologically and socially sustainable;
this pressure focuses organizations on sustainability issues (Rahbauer, Menapace, Menrad &
Decker, 2016; Stankeviciute & Savaneviciene, 2013).
1.2 Definition of Critical Terms
Attitude – The study of attitude is part of the of perception study, which involve both internal
and external influence. As Shrum, Liu, Nespoli & Lowrey (2012) described attitudes can be
build up internally and/or be persuade given the time and effort. Iveroth & Bengtsson (2014)
and Jeong, Jang, Day & Ha (2014) explained attitudes as process in decision making through
the effect of emotion, beliefs and action, which considered as internal attitudes.
Anthropocentrism also considered as internal attitude for it involve personal benefits for
individual beliefs (Jepson, Brannstrom & Persons (2012). Externally, persuasion through
credibility, sentimental and reasoned will honed and enforce arguments on individuals’
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attitude, which affects their moral responsibility (Higgins & walker, 2012). Additional to the
antecedents, eco-centrism and altruism are considered as external influence affecting attitude.
Adoption – adoption is a process that involve multi-layered preparation in order for it to be
effective. As technology and invention are going through a never-ending process, individuals
and organizations need to plow through in order to survive the current market. Thus, adopting
new innovations and inventions are considered as an essential process of implementing a
foreign and unfamiliar technology into their daily routine (Dardak & Adham, 2014; Pino,
Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016).
Sustainable Technology – Sustainable technology is an invention and/or innovations that is
durable and long-term that meet the needs of the present generation without compromising the
ability of future generations to tend to their own requirements. Sustainable technological
innovations also contributes to stable or enhanced well-being, while respecting the capacity of
ecological and social systems (Lorek & Spangenberg, 2014; Stankeviciute & Savaneviciene,
2013; Will, 2007).
Malaysian SMEs – According to the 2011 Malaysia economic census provide by the
government, there were a total of 645,136 Malaysian organizations registered under SME
Corporation Malaysia. These organizations are from various sectors, including manufacturing,
services, agriculture, mining and quarrying, and construction. Malaysian SMEs employ
3.7 million workers, making it clearly one of the largest employment sectors in Malaysia. (See
page 30)
Organizational Performance – to achieve sustainability an organization must meet the
standards required by the three bottom lines – economic, social and environmental. An efficient
strategy will meet the requirements and maximize the performance of the organization. To
achieve sustainability, organizations must better manage their resources, properly direct their
investments, develop a technical orientation, and strive to make organizational changes. Only
when all these factors work in harmony will an organization meet its objectives. (Higgins &
Walker, 2012).
1.3 Research Gap
This research will fill a gap in the literature on sustainable technology, innovation management
and organizational attitudes; it aims to help organizations to apply sustainable technology to
achieve their performance outcomes. The study provides an accurate and appropriate
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evaluation of each contributory antecedent created by the technology, to assist organizations to
achieve their objectives.
Previous research on innovation management focused more on the external factors of the
adoption process (i.e. management, government, social and organization factors). Conversely,
there is less research focusing on the internal factors (attitudes, persuasions and ethical belief)
of adoption (Boons, Montalvo, Quist & Wagner, 2013; Brunke, Johansson & Thollander, 2014;
Long, Blok & Coninx, 2016). Thus, this research focuses on organizational attitudes,
persuasions and ethical belief, and their effects on the adoption process of sustainable
technology. The key issues surrounding sustainable innovations have expanded, where ethical
values and organizations’ concerns shift between greater or lesser inclination towards the
environmental concern. In order to test organizational attitudes, persuasions and ethical belief,
four main theories were executed and expands. The theory of reasoned action (TRA) and theory
of planned behaviour (TPB) are the theory that best explain attitudes. Attribution theory (AT)
will further explain the persuasions, whilst Thompson and Barton’s Environmental Attitudes
Model (EAM) will explain individuals’ belief. All four theories are used and expanded in order
to explain the current phenomenon of Organizational attitudes towards sustainable technology.
Sustainable technology is attributed to the deep connection between organizations’ beliefs,
actions, decisions and practices in their everyday lives. This will allow the expansion of the
theoretical model in innovation management, filling in the gap in the current theoretical
framework. Fewer studies have considered the possibility of creating opportunities for
increased organizational performance through sustainable technology. Furthermore,
antecedents to measure the levels of sustainable technology adoption are also scarce. Therefore,
this research can elucidate an organization’s perceptions of and expectations from the possible
outcomes of adopting the sustainable technology. This expectation outcome were derived and
expended from the three bottom line model (TBL) that consist of economy (profit), social
(people) and environment (planet) (Agamuthu & Victor, 2011; Bachok, Ponrahono, Osman,
Jaafar, Ibrahim, & Mohamed, 2015; Bohnsack, Pinkse & Kolk, 2014; Bourlakis, Maglaras,
Aktas, Gallear, & Fotopoulos, 2014; Carrigan, Moraes & Leek, 2011; Chen & Tung, 2014;
Collins, 2011; Iveroth & Bengtsson, 2014; Nagalingam, Kuik & Amer, 2013; Quazi &
Talukder, 2010).
This research focuses specifically on the context of Malaysia, one of the developing countries
that has achieved the National Innovation System (NIS) standard. Previous domestic studies
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have concentrated on education and training (Foo, 2013), sustainable energy (Hashim & Ho,
2011; Hosseini & Abdul Wahid, 2014; Khor & Lalchand, 2014; Khorasanizadeh, Parkkinen,
Parthiban & Moore, 2015; Shafie, Mahlia, Masjuki & Andriyana, 2011; Tye, Lee, Wan
Abdullah & Leh, 2011), biomass development (Hansen & Nygaard, 2014; Ng, Lam, Mg,
Kamal & Lim, 2012), sustainable energy policies (Oh, Pang & Chua, 2010), sustainable supply
chain management (Zailani, Jeyaraman, Vengadasan, Premkumar, 2012) and green
infrastructure (Barau, 2015). Cumulatively, they argue for the many possibilities that the
development and adoption of sustainable technological innovation would bring to Malaysia.
However, there is no research that discusses Malaysian organizations’ perceptions of adopting
sustainable technology. This explains the trouble SMEs have in deciding whether to adopt
innovation, due to the high level of investment required and the high risk factors involved. This
research will fill the gap to explain Malaysian SMEs’ attitudes to sustainable technology and
what they perceive will be the outcomes of adopting that sustainable technology.
1.4 Significance of the Study
Sustainable technologies create cleaner production of materials, goods and services; resources
and energy are efficiently used and only small amounts of waste and emissions are produced
(Koltun, 2010). It is essential that sustainable innovations are used to contribute to the reduction
of both non-renewal energy dependency and environmental degradation (Noppers, Keizer,
Bolderdijk & Steg, 2014). Adopting sustainable technology will also empower and increase
community development (Sianipar, Yudoko, Adhiutama & Dowaki, 2012). The Malaysian
market is considered as being still in its infancy when it comes to the field of sustainability;
there is the potential for sustainable technology to create benefits for Malaysia’s economy,
society and environment (Papargyropoulou, Padfield, Harrison & Preece, 2012). Such
innovations will also improve working conditions, organizational image and efficiency,
delivering optimal opportunities to Malaysia (McMurray, Islam, Siwar & Fien, 2014).
Malaysia’s vision towards the year 2020 also factors in the country’s measures to ensure that
valuable resources are not wasted. The land must remain productive and fertile; water must
remain unpolluted; and forest resources must remain capable of regenerating and yielding
produce for the country’s development (Agamuthu & Victor, 2011; Oh, Pang & Chua, 2010).
This necessitates the development of sustainable technology by members of society; SMEs
stand to benefit from the foray into sustainable practice (Chen, 2012).
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Malaysia’s New Economic Model is a government policy that was presented in 2011, it
contains many new elements and is already mostly in place. Its elements include carbon
footprint reduction; the ability to better assess sustainable investments using non-collateralbased criteria; and viability assessments of sustainable projects and venture capital funds in
order to gain tax benefits. This is the opportunity SMEs need that will help them to adopt new
sustainable technological innovation that will further enhance their performance (Oh, Pang &
Chua, 2010). To explain organizational attitudes, many practicing groups (e.g. government,
policy makers, NGOs) can help organizations that cannot decide whether to adopt sustainable
technology, and by reinforcing the concept and arguing for its benefits and outcomes.
1.5 Research Objectives
•

This study will seek to explain the antecedents of organizational attitudes that can
influence the adoption of sustainable technology in Malaysian SMEs and its impact on
organizational performance.

•

The study will analyze the relationship between human attitudes, human persuasion and
human ethical belief, which may influence the organizational decision to adopt
sustainable technology.

•

This research will explain the perceived outcomes of the adoption of sustainable
technology at the organizational level.

•

The research also will explain in-depth the possible moderating variables’
(Organizational Characteristics) impact on perception and adoption.

1.6 Research Questions
Primary Research Question
What drives the intention to adopt sustainable technology, and what are the expectations of the
outcomes of adopting such technology in the context of Malaysia?
Specific Research Questions:
RQ1: What is the impact of attitudes on the adoption of sustainable technology in Malaysia?
RQ2: What is the impact of persuasion on the adoption of sustainable technology in Malaysia?
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RQ3: What is the impact of ethical belief on the adoption of sustainable technology in
Malaysia?
RQ4: What is the impact of governmental aid on the adoption of sustainable technology in
Malaysia?
RQ5: What is the impact of Organizational Characteristic on the adoption of sustainable
technology in Malaysia?
RQ6: What is the expectation of the outcomes of the adoption of sustainable technology in
Malaysia?
1.7 Contribution of the Study
The study will contribute by minimizing the knowledge gap in the field of innovation
management, sustainable technology, organizational attitudes and Malaysian SMEs. Thus, it
will also help promote the adoption of sustainable technology within SMEs. Furthermore, the
relationship between organizational attitudes and adoption of sustainable technology will be
elucidated. This will allow organizations the opportunity to adapt with new technology, which
will be involved in the development of sustainability within the community.
1.7.1 Theoretical Contribution
The research findings will fill the gap by describing the current phenomenon regarding
organizational perception towards the adoption of sustainable technology (i.e. attitudes,
persuasions, ethical belief). They will also broaden knowledge on the role and extent of
sustainable technology adoption as it impacts on Malaysian SMEs.
The findings will also enhance:
•

the proposal of new variables in the context of sustainable technology, which will later
contribute to the advancement of research in this budding area

•

the development of a comprehensive research model that integrates a multiple set of
antecedents of organizational attitudes to sustainable technology adoption, which has
rarely been explored in prior research

•

knowledge of the outcomes of sustainable technology adoption by small and medium
organizations in an advanced transactional economy.
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The assortment of variables in this study is designed to combine all of the relevant factors
explaining organizational attitudes into a theoretical research model. The relationship between
organizational attitudes affecting the adoption and continuous usage of sustainable technology
will be investigated. The variables are found in different technology adoption and sustainable
development studies, and merged into a single-study context. Organizational attitudes,
persuasions and ethical belief can determine an individual’s or organization’s perception of
sustainable technology, explaining their interest in its adoption.
With regard to explaining this new phenomenon, this research shifts its interest away from that
of other studies on innovation to the other end of the spectrum. More emphasis is placed on
organizational attitudes, instead of the determinants affecting it. This generates a parallel shift
of interest, which results in the expansion of the current theoretical framework. The construct
development of this research is still new in its adoption research applications, and it will be a
source of more research opportunities in the future.
1.7.2 Practical Contribution
In addition to their academic interest, the results of this research will be of use to various
practicing groups (i.e. government, NGOs, private sector organizations) in their endeavors to
introduce sustainable technology in SMEs. These findings will guide SMEs, as the core
builders of the Malaysian economy, in their management and organizational attitudes towards
more effective adoption and use of sustainable technology. Additionally, the extent to which
sustainable technology can be used to support organizational needs and improve work
environments will be identified and explained in this thesis. Thus, it will help organizations to
play their part in the community for a better environment, and to serve their role as members
of society.
In the era of earth degradation (i.e. pollution, climate change, waste), the applications of
sustainable technology are beyond imagination. When we consider the alternatives that it can
provide in all sectors, for consumers and governments, the possibilities are endless. This
research aims to generate potential antecedents, to help diffuse such technology to all parts of
Malaysia. This is to be done by developing an understanding of the role of attitudes,
persuasions and ethical belief towards adoption of sustainable technology. It will serve as a
proper guide on designing better communication strategies to successfully promote and diffuse
sustainable technology.
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1.8 Structure of the thesis
The thesis is organized as follows:
Chapter 1 introduces the study, detailing the background upon which the research questions
are established. Problems associated with the organizations’ adoption of sustainable
technology are introduced, and further discussion focuses on the reasoning and importance of
the proposed theoretical research framework to researchers and practitioners. In addition, it
explores three broad categories of organizational attitudes and highlights the additional factor
of governmental aids in order to explain the phenomenon of SME adoption of sustainable
technology. This chapter explains the significance of this study and defines its contributions to
knowledge, and to establishing and enhancing the principles of sustainable technology
adoption.
Chapter 2 is prefaced by various definitions of technological innovation and its types.
Sustainable technology is then defined, and its four types of innovation are clearly
differentiated. This chapter also depicts the technology’s current reputation in Malaysia, and
describes the benefits of its application.
Chapter 3 focuses on the theories and models involved in this research, by reviewing existing
foundation literature. They include: theory of reasoned action (TRA); theory of planned
behaviour (TPB); attribution theory (AT); Thompson and Barton’s environmental attitudes
model (EAM); and Elkington’s triple bottom line (TBL) model. Furthermore, the limitations
of the current theories are explained, illustrating the subsequent theoretical expansion into an
advanced research based skeletal outline.
Chapter 4 describes the proposed model and its developmental processes. The new theoretical
framework is based on the theories and models aforementioned, which have been modified.
The addition of supplementary variables further explain the phenomenon. An in-depth
explanation of the model is given in this chapter, which elucidates the hypothetical
development of this research.
Chapter 5 describes the research design and methodology used, expounding on the rationale
behind the selection of the strategy approach. This chapter then discusses these components:
target sample, sample size, research instruments, definition of construct, validity and reliability,
pilot study, data collection procedures, and analysis techniques.
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In Chapter 6, a systematic analysis of data collected from Malaysian SMEs is provided. This
chapter displays the statistical testing of the proposed framework, using data from the
questionnaire survey. The assessment supports the theoretical construct that will organize the
executive issues of sustainable technology adoption into a coherent framework.
Chapter 7 more deeply explores the acquired and analysed data, using several methods. Thus,
implications of the research findings towards researchers and practitioners are illustrated
accordingly.
Chapter 8 presents a summary of the research and proceeds to its conclusion. It displays how
this study has extended previous literature, thus contributing knowledge and broader theoretical
understanding of the organizational adoption of sustainable technology. The chapter ends with
statements of limitations and an agenda for future research.
1.9 Conclusion
This chapter has provided the background information on the research effort, elaborating on
the potential for technological innovation to enhance organizational performance. Since
technology is a component of radical innovation, many salient points in this research require
thorough explanation of the factors and antecedents investigated. Furthermore, the chapter has
identified the research questions that will be answered at the end of the research. Every question
is instrumental to clarifying current organizational perceptions towards the adoption of
sustainable technology. Research contributions relevant to knowledge and practice in this topic
are identified and divided into two stages: (1) a theoretical contribution for scholars and
researchers, to further advance existing research or ideas and apply them to other fields, and
(2) a practical contribution for practitioners engaging with sustainable technology, for a proper
and effective strategy. Data collected in this study will assist in forming communication
strategies for SME awareness in sustainable technology adoption. Further discussion of the
reviewed literature will examine the various studies that have dealt with many different aspects
of sustainable technology adoption within Malaysian SMEs.
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CHAPTER TWO:
LITERATURE REVIEW
2.1 Introduction
This chapter will compile the reviewed literature regarding organizational attitudes towards the
adoption of sustainable technology among SMEs in Malaysia. The following elements will be
presented: definitions of technological innovation and sustainable technology, Malaysian
sustainable technology, Malaysian SMEs, the theoretical framework, and the conclusion. Each
sectional review will be divided into subtopics that will clarify the definition and aspects of
each salient point.
The first part of this chapter will focus on three main subjects: technological innovation,
sustainable technology and SMEs. For technological innovation, the section will present a
definition, and inspect the opportunities and risk involved its adoption. The four components
of innovation will then be introduced: incremental innovation, modular innovation,
architectural innovation and radical innovation. Their definitions and characteristics will be
differentiated for their proper application in discussions involving organizational adoption.
Next, the definition of sustainable technology will be analyzed, as it is the main purpose of this
study. Its requirements, and the organization roles necessary for it to be rendered a successful
implementation, are laid out: to enhance organizational performance in the context of the
economy, society and environment. There are four facets of sustainability for an organization
to participate in: sustainable living, sustainable resources, sustainable processes, and
sustainable products. Each subtopic will provide definitions and examples of technological
innovations, from previous studies. The opportunities posed by technology within the
Malaysian scope are then presented, as are influential factors for its adoption.
Finally, emphasis will be placed on Malaysian SMEs, especially their comprehensive roles in
moving the world economy. Adopting sustainable technology can present an extra edge to the
creation of opportunities that increase an organization’s performance. Moreover, a discussion
of the strengths, weaknesses, opportunities and risks faced by SMEs in adopting new
technological innovation will be displayed.
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2.2 Definition of Technological Innovation
Technological innovation can be expressed as an idea, product, program or technology that is
new to the adopting unit (Hameed, Councell & Swift, 2012, p. 359). It can refer to new
processes, institutions or ways of working that aim to meet a set of needs or solve problems
(Colvin, Blackmore, Chimbuya, Collins, Dent, Goss, Ison, Roggero, & Seddaiu, 2014, p. 762).
Often associated with the science, technique or knowledge of doing something better, it can be
employed to accomplish a specific objective, especially to optimize resource utilization. It is a
process of rapid scientific advancement, driving the contemporary world towards an improved
and better future (Dardak & Adham, 2014, p.347; Quazi & Talukder, 2010).
Change and innovation must come together in any individuals or organizations daily activities:
it is necessary to ensure that the developed processes are able to respond quickly to the
influences an environment may pose (Prediscan & Roiban, 2014). Innovation is the critical
factor for advanced economic growth, requiring basic knowledge. Therefore, organizations
face limited opportunities to adapt these technologies for their own production (Luo,
Olechowski & Magee, 2012; Pino, Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016).
This process is characterized by uncertainty, high risks and late returns on investment,
rendering it a complex process (Alkemade & Suurs, 2012). Requiring more than just a good
product and marketing strategy, innovation has since affected organizational decision-making
as one of the important parts of the process (Sopha & Klockner, 2011).
In today’s dynamic business environment, it is imperative for organizations to manage
competitive pressure by leveraging into innovative technology’s beneficial attributes (Fulford
& Love, 2004). It is a new challenge, as business opportunities are emerging through valueadded products and services (Luo, Warkentin & Li, 2013). Some adopted innovations offer a
profit return or significantly reduced costs in the short term; others are adopted because of their
ability to reduce the operational impact on the environment or enhance environmental quality.
This is especially true for technologies that use resources and impose stress on the environment.
Eventually, such innovation will result in the introduction of new and improved products,
services, processes, marketing and business practices that aim for improved performance.
However, technological innovation can lead to a more efficient use of resources and a cleaner
environment (Guerin, 2001; Hekkert, Suurs, Negro, Kuhlmann & Smits, 2007; Pino,
Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016).
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Henderson and Clark’s (1990) innovation model has stated that, to deal with innovation
development, organizations are obliged to gain architectural knowledge and component
knowledge. Both will determine the different stages of innovation that an organization can
develop. These stages are differentiated into: (1) incremental innovation, (2) modular
innovation, (3) architectural innovation and (4) radical innovation, as explained in Figure 2.1.
High impact on
architectural knowledge

Architectural
innovation

Radical innovation

Low impact on
component knowledge

High impact on
component knowledge
Incremental
innovation

Modular innovation

Low impact on
architectural knowledge

Figure 2.1: Innovation model, Henderson and Clark (1990)

2.2.1 Incremental Innovation
The early stages of technological innovation are a period of intense innovation and competition
among contending concepts, until the dominant design in the industry emerges. Then, there is
a period of relative stability, characterized as the era of incremental innovation. Viewed as a
systematic innovation, its implementation necessitates systematic environmental changes (Lee
& Berente, 2013; Pino, Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016). Incremental
innovation can be defined as an act to refine and extend the design of the product or service,
sustaining the main architectural components (Stowe & Lahm, 2011). As a form of innovation
that can be developed continuously, time and financial issues are no constraint (Chang, Chang,
Chi, Chen & Deng, 2012). By possessing in-depth knowledge of the conditions and
environment, employees can continuously improve the products and production process,
tailoring them to specific consumer needs (Fores, & Camison, 2016; Herrmann & Peine, 2011).
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In this stage, organizations will maintain the architectural design and instead transfer their
attention towards other aspects of innovation. The focus will be on the manufacturing
processes, cost reductions, component improvements and customer segmentation (Lee &
Berente, 2013). There is no substantial change in terms of technical skills, knowledge, design
or any other factors involved (Geiger & Finch, 2016; Robertson, Casali & Jacobson, 2012).
Robertson, Casali and Jacobson (2012) have opined that organizations will be most impacted,
rather than the customers; this innovation will help and improve the entire organizational
process and consequent products.
2.2.2 Modular Innovation
Modular innovation is differentiated by the major changes made to the established component
design, while the architecture remains the same (Stowe & Lahm, 2011). Its development is
focused on the design of a product, as most designs should produce varied products and yet
maintain low costs. The process necessitates either the development of new components to
upgrade a certain product, or the creation of an entirely new product using an old blueprint
process (Chen & Liu, 2005). A new value for the component manufacturing process is added
to the existing system of an established product. A modular innovation does not involve new
product design; it only involves the development of new components (Henderson and Clark,
1990). Chou, Chuang and Shao (2016) have argued that this area poses little challenge to a
well-entrenched organization. It is difficult to differentiate between modular and incremental
innovation; modular innovation does not have as much impact on either technology
development or organizational performance. Despite its low impact, sometimes modular
innovation may be important throughout a business process because it does not require a lot of
time and investment, which will not put too much stress on organizations (Bursac, Albers &
Schmitt, 2016; Trinh & Mendoza, 2016).
2.2.3 Architectural Innovation
Architectural innovation changes the architecture but not the component, thereby establishing
a new way to link the existing components (Stowe & Lahm, 2011). This form of innovation
usually involves process changes, such as changing the blueprint of a certain product. It will
produce the same product, but with a different production process (Chen & Liu, 2005). Such
processes will focus on the product range’s design development through reusable knowledge,
components, processes and utilisation of economies (Bruun, Mortensen, Harlou, Worosch &
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Proschowsky, 2014). When compared with modular innovations, architectural innovations are
more systematic in nature, as the configuration of the subcomponents is different. Modifying a
developing innovation demands focus on the steps of re-designing and re-configuring a
product’s system. Organizations can still introduce few changes on the components involved,
but the main purpose of an architectural innovation is to find new purpose for a product. A
well-established organization may find it hard to achieve this form of innovation, due to their
possession of an already dominant design. Thus, their best option is to look for either a modular
or a radical innovation (Hofman, Halma & Looy, 2016).
2.2.4 Radical Innovation
Radical, or breakthrough, innovation is defined as the foundational creations that serve as the
basis of many subsequent technical developments (Choi, Narasimhan & Kim, 2016; Datta &
Jessup, 2013). An alternative meaning for the term is the involvement of product
commercialization, based on the significant leaps made in technological development. This
generates the potential for entirely new features and improved performance or cost, compared
with the existing choices, offering a substantial increase in consumer benefits (Chang, Chang,
Chi, Chen & Deng, 2012; Pino, Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016;
Vowles, Thirkell & Sinha, 2011). Radical innovation needs to be unique, novel and original,
and to impact on future technology development (Datta & Jessup, 2013; Keupp & Gassmann,
2013).
Radical innovation is at the heart of an organization’s, and nation’s, economic growth, taking
on any changes and environmental turbulence in the market (Buschgens, Bausch & Balkin,
2013; Choi, Narasimhan & Kim, 2016). A new dominant design is established, changing both
the core design and the architecture (Chang, Chang, Chi, Chen & Deng, 2012; Stowe & Lahm,
2011). This is why organizations find it difficult to ensure a constant stream of good ideas in
creating high-quality new products, as substantially novel ideas are always needed (Buschgens,
Bausch & Balkin, 2013). A radical innovators require general skills to easily and constantly
adapt to a changing environment; the ones that are capable of adjusting to these changes have
better chances of withstanding future market conditions (Herrmann & Peine, 2011; Pino,
Felzenstein, Zwerg-Villegas & Arias-Bolzmann, 2016).
Research has shown that adopting radical innovation can only bring about a small percentage
of success; therefore, organizations tend to not take the risk of implementing it (Buschgens,
Bausch & Balkin, 2013). Corporations that cannot emulate this form of innovation will find it
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difficult to stay in the market for a longer period of time, despite their need to survive in order
to maintain future markets. Conversely, adaptable companies can combine a variety of highly
novel solutions to extend their boundaries to outside of their main industries (Datta & Jessup,
2013). It has been observed that ventures capable of innovation tend to change and shuffle their
current routines, replacing them with new knowledge, and creating a new market (Keupp &
Gassmann, 2013). Keupp and Gassmann (2013) also stated that, to develop radical innovation,
organizations need to have the financial support or backup for the development to succeed. It
is the development that consumes most of an organization’s financial investment in technical
skills and knowledge, design, techniques and equipment (Robertson, Casali & Jacobson, 2012).
Adopting a new technological approach tends to present both opportunities and risk (Sandulli,
Baker & Sanchez, 2013); it will eventually alter the environment and affect the behavior of an
organization (Talukder & Quazi, 2011). Organizations involved in such an approach must
provide advanced technical skills to facilitate the absorption of new technology, and help their
employees to make better decisions through highly accurate mental models. Thus, SMEs tend
to be more dependent on training, facilities and guidance (Cui, Jiao, Jiao, 2016; Sandulli, Baker
& Sanchez, 2013).
This research proposes the adoption of sustainable technology, which is categorized as a radical
technology because organizations need to change and develop a new set of processes and
operations for the creation of products and services. Due to its radical nature, the adoption of
sustainable technology is a change that needs the full cooperation of various levels of human
resources (i.e. employees, management, suppliers, customers, clients). Technological
innovation is explained in terms of organizational attitudes towards sustainable technology.
Technology is evaluated in terms of its acceptability – that is, an organization’s intention to
adopt it (Huijts, Molin & Wee, 2014). Rapidly progressive technological advances in the
market cause the emergence of an important factor, which focus on products that include
sustainability as one of its returns’ (Nagalingam, Kuik & Amer, 2013). Innovation is constantly
required to produce strategies and approaches towards sustainability and the creation of
competitive advantage (Gmelin & Seuring, 2014). To contribute to sustainability, innovation
serves as an important means of implementing new and significantly improved products,
processes, marketing methods and organizational methods in business practices, workplace
organization and external relations (Klewitz & Hansen, 2014).
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2.3 Definition of Sustainable Technological Innovation
The increasing world population and the rise in the standard of living causes the global
economy to consume more natural resources, which has an adverse impact on the environment
(Ion, & Gheorghe, 2014; Irandoust, 2016). Raw material consumption per capita has increased
fivefold and still accounts for approximately one-third of world consumption, which has led to
the exploration of sustainable approaches to development (Lockrey & Johnson, 2013).
Sustainability is usually built around environmental problems, including ozone layer depletion;
air and water pollution; contaminated land; reductions in biodiversity; loss of habitats; the
limitations of natural, social and built systems; a heavier ecological footprint; energy
consumption; waste; unemployment; poverty and unfair distribution of income (Bohnsack,
Pinkse & Kolk, 2014; Cubukcu, 2013; Irandoust, 2016)
“Sustainable” is synonymous with “long-term”, “durable”, “sound” or “systematic” (Lorek &
Spangenberg, 2014, p. 34). Thus sustainable technological innovation is a long-term and
durable technology that meet the needs of the present generation without compromising the
ability of future generations to tend to their own requirements. Sustainable technological
innovations also contributes to stable or enhanced well-being, while respecting the capacity of
ecological and social systems (Lorek & Spangenberg, 2014; Stankeviciute & Savaneviciene,
2013; Will, 2007). Such development is often associated with altruism, sobriety, moderation
and ethics (Achabou & Dekhili, 2013). For an organization, it is a process in which their
demands for goods, work and utilities may generate value for money on a lifetime basis, in
terms of generating benefits. Society and the economy also benefit, whilst damage to the
environment is minimized (McMurray, Islam, Siwar & Fien, 2014). “Sustainability” has
become a critical term in the context of management, who strive to achieve sustainable
technology development. It is attainable by discarding resources that are valuable, rare,
imperfectly imitable and difficult to substitute by substituting it with recycled, re-used and
reducing materials (Stankeviciute & Savaneviciene, 2013).
Definitions of sustainability are constantly evolving and do not have a definite limitation,
which creates an obstacle for researchers. Definitions will differ depending on the concept
proposed by any organization or organization (Dvorakova & Zborkova, 2014). Current
research focuses on advancing the development of sustainable technological innovations to
contribute to the environment (Parrish, 2007), which has gained tremendous attention since its
introduction in 1987 (Gmelin & Seuring, 2014). The balance between economic progress and
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the consumption of natural resources can be monitored to combat the effects of massive ecoindustrial exploitation. Sustainable technology is currently the only solution to maintaining the
quality of the environment within acceptable limits (Ion & Gheorghe, 2014). As this is a major
global issue, practitioners from various sectors must be involved to ensure a better and
sustainable future (Lockrey & Johnson, 2013).
Sustainable technological innovations have attracted attention due to their potential to increase
performance. Organizations and organizations worldwide have considered it as an inescapable
priority; government, NGOs, policymakers, legislators, lobby groups and financial institutions
progressively pressure for reports on sustainable performance (Bourlakis, Maglaras, Aktas,
Gallear & Fotopoulos, 2014; Kim, Kwon, Ohm & Chang, 2014; Ramirez, Gonzalez, &
Moreira, 2016). The extent to which organizations can cope with the change and adopt such
practices is fundamental for a more sustainable society, and therefore a key issue for
policymakers across the globe (Iveroth & Bengtsson, 2014). It is globally viewed as a public
policy agenda item where ethical and environmental concerns exist, whether in great or small
measure (Carrigan, Moraes & Leek, 2011). The lack of confidence in, and poor image of, local
government policies will threaten the progress and effectiveness of development in sustainable
technology (Peters, Sinclair & Fudge, 2012).
Furthermore, sustainable technological innovation is achievable only by integrated effort by all
parts of society; a single organization will find it an impossible feat to achieve alone (Bourlakis,
Maglaras, Aktas, Gallear & Fotopoulos, 2014; Moon, Bergey, Bove & Robinson, 2016).
Despite indications that sustainability can be achieved via technological innovation, resistance
to it will result in wasted effort and the inability to meet important environmental and societal
goals (Huijts, Molin & Steg, 2012). Furthermore, sustainable technological innovation is
deeply connected to the actions, decisions and practices of organizations and organizations,
which are what enable the utilization of such technology in everyday lives (Iveroth &
Bengtsson, 2014; Prediscan & Roiban, 2014).
Clients and customers now recognize that the roles, responsibilities and actions of
organizations affect the health of the ecological environment in which they interact and operate
(Gupta & Kumar, 2013). Thus, delivering sustainable innovation to clients and consumers is
the key challenge in the implementation and development of practices which has a positive
effect on the environment (Murto, Person & Ahola, 2014). The transfer of sustainable
technological innovation knowledge to clients and consumers is called sustainable marketing.
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It specifies the need to create updated products, respond to consumer demand, and adapt
marketing decisions, so as to focus on meeting client expectations and delivering customer
satisfaction (Liu, Kasturiratne & Moizaer, 2012). Liu, Kasturiratne & Moizaer (2012) cited
Sharma (2010) reporting that the major key to sustainable marketing is to include other aspects
of corporate demand management, including predicting demand for environmentally-friendly
products, positioning and demand stimulation for recycled and remanufactured products,
generating demand for built-to-order products, and building competitive advantages from
environmental priorities.
Previously, sustainable innovation development and protection of the environment were
viewed by organizations as a set of problems, costs and risk factors. Limited professional
management skills and systems also created constraints. However, organizations are now
shifting their mentalities, and in more recent times have approached these factors as
opportunities (Henriques & Catarino, 2014; Khalili, Duecker, Ashton & Chavez, 2014).
Organizational adoption of sustainable technology requires every key player to concentrate on
sustainable practices from each sector, generating superior performances. An organization’s
initiatives to create an environmentally and socially aware society should create awareness
among its clients and customers (Gupta & Kumar, 2013). To achieve sustainability, two steps
may be taken: (1) development of new technologies, such as green technologies or renewable
energy, and (2) adoption of a lifestyle that attempts to conserve and bequeath natural resources
for future generations (Cubukcu, 2013).
The main reason corporations initially undertake to implement sustainable technology is to
reduce operating costs and concomitantly minimize the environmental impacts of its business
processes (Klimova, Rondeau, Andersson, Porras, Rybin, & Zaslavsky, 2016; Mishra, Akman
& Mishra, 2014). Supplying sustainable development according to the demand of clients and
consumers is a major task, and upon reaching the supply–demand balance an organization may
reach its maximum business potential (Liu, Kasturiratne & Moizer, 2012; Moon, Bergey, Bove
& Robinson, 2016). Social and environmental excellence may improve the organization’s
performance, as consumers currently possess greater awareness of their social responsibility
(Achabou & Dekhili, 2013). Thus, to achieve sustainable technological innovations, there are
four main developmental keys requiring both individualistic and organizational assurance:
sustainable living, sustainable resources, sustainable processes and sustainable products.
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2.3.1 Sustainable Living
Sustainable living is defined as a “lifestyle that aims to reduce the use of natural resources”
(Cubukcu, 2013, p. 35). In turn, lifestyle is a combination of choices and habits, which are
embedded and shaped by surroundings and context, which may be social, cultural,
technological, political, economic or institutional (Neuvonen, Kaskinen, Leppanen,
Lahteenoja, Mokka, & Ritola, 2014). Sustainable living is associated with a society’s daily
lifestyle; individuals of a community can uniquely contribute to the development of sustainable
technological innovations (Peters, Sinclair & Fudge, 2012). Two types of sustainable living are
specifically involved with individuals and organizations: (1) the lifestyles of employees, clients
and customers and (2) transportation management (Yazid, Ismail & Atiq, 2011). Yazid, Ismail
& Atiq (2011) are of the opinion that transportation systems in most cities are no longer
sustainable due to a lack of natural materials, such as oil reserves. This has resulted in an
increased number of deaths and injuries due to motor vehicle accidents and traffic congestion.
To combat this, new logistic practices are crucial as a multiple-solution combination to ensure
an optimum and sustainable transportation system. Such ideas are achievable through
optimization of scheduled deliveries, replacement of existing heavy goods vehicle with a less
polluting alternative, and reduction of carriers’ greenhouse gas emissions through a streamlined
goods transport policy (Kessous, Boncori & Pache, 2016).
Many research studies indicate that the community must be held responsible for its involvement
in the development of sustainable technological innovations, as each organization must play
their own part. A major obstacle faced by governments is to link sustainable approaches to
society in a broader way. It is imperative to recognize differences and diversity among
members of the same community (Peters, Sinclair & Fudge, 2012). When considering
sustainable approaches, concerns regarding social responsibility and extended production
responsibility inevitably surface, especially for waste minimization management and treatment
strategies (Nagalingam, Kuik & Amer, 2013).
Changing societal attitudes and behaviors is a challenge. There is a study showing that
organizations involvement in sustainable development can influence the surrounding
community, and that an improved lifestyle will eventually influence not only clients and
customers but also the surrounding society in terms of a more sustainable environment (Peters,
Sinclair & Fudge, 2012).
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2.3.2 Sustainable Resources
Sustainable resources play an important and direct role in the current economice infrastructure.
As both an output and an input, sustainable resourcecs contribute to supporting businesses by
addressing environmental issues. Organizations that are in favour of sustainable innovations
can improve their resource efficiency and render it less stressful to the environment (Hekkert,
Suurs, Negro, Kuhlmann & Smits, 2007; McWhinnie, 2012). Resources are the basic driving
force for economic development, spurring an organization’s productivity in a country. Everincreasing costs have pressured organizations into consciously analyzing and improving their
business processes and choosing to employ sustainable resources (Lei, Jingxiao & Ruyang,
2011; Thiede, Posselt & Herrmann, 2013). This can result in lower use of fossil fuels, but
studies have indicated that the end-use prices of sustainable resources are approximately
equivalent to their traditional counterparts. Therefore, organizations see benefits only through
governmental support policies (Lei, Jingxiao & Ruyang, 2011). Nonetheless, even though
organizations rely on external support to achieve sustainable technological innovations, their
obligations to the environment are not discounted.
The long-term and extensive use of environmental resources has resulted in soil degradation,
water scarcity and pollution (Pattnaik & Dhal, 2015). To fix this situation, sustainable resources
can be chosen as an alternative, and they can be employed in various ways. Not only can they
be reproduced infinitely, but prudent use of resources will reduce the use of natural resources.
Certain techniques and resource management strategies combined may enable organizations to
reduce the damage they make to the environment. All responsible parties must ensure the
longevity of the environment by sensitively maneuvering technology. This will mitigate the
effects of human activities that create pollution, waste, diminished crop quality and problems
around limited resources (Klimova, Rondeau, Andersson, Porras, Rybin, & Zaslavsky, 2016;
Muazu, Yahya, Ishak & Khairunniza-Bejo, 2015; Zailani, Jeyaraman, Vengadasan &
Premkumar, 2012).
2.3.3 Sustainable Processes
A sustainable process is one in which an organization’s behavioral process is an indication of
its social responsibility and responsiveness. These traits are complementary to positive effects
on the environment and society, and enable the facilitation and achievement of corporate social
obligation (Ngai, Chau, Lo & Lei, 2013). Many researchers have proposed a trade-off
consideration as part of the sustainable processes agenda – that is, a conventional 6R
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interpretation of reduce, reuse, recycle, recover, remanufacture, and redesign (Nagalingam,
Kuik & Amer, 2013). The adoption of sustainable processes may limit the problem of waste
disposal, perceived by clients as a positive move towards a more sustainable future (Achabou
& Dekhili, 2013). Another sustainable process is product remanufacturing, an industrial
process that involves the conversion of worn-out products into products that are in a like-new
condition (Goepp, Zwolinski & Caillaud, 2014).
An environmental management system is a tool that is widely used to highlight environmental
issues in an organization. An organization’s systematic processes can be supported for the
implementation of environmental goals, policies and responsibilities, as well as regular
elemental auditing (Ferenhof, Vignochi, Selig, Lezana & Campos, 2014).
A sustainable production process makes it possible to reduce costs and improve operational
efficiency. Moreover, it allows more strategic investment across a variety of business functions,
which will lead to higher productivity, revenue and market share (Khalili, Duecker, Ashton &
Chavez 2014). A sustainable process is not a single-organization operation; a large-scale deal
usually involves suppliers, manufacturers and sellers. The process starts from the acquisition
of the raw materials and is applied right down to the sale of the actual product. There are rising
expectations for organizations to extend their sustainability efforts beyond their own
operations, and to also consider those of their suppliers (Porter & Kramer, 2006; Zailani,
Jeyaraman, Vengadasan & Premkumar, 2012).
2.3.4 Sustainable Products
Sustainability is fast becoming a crucial aspect for competitive companies; it considers
environmental, social and economic performance as the “default requirements” for any product
development (Fargnoli, Minicis & Tronci, 2013; Ramirez, Gonzalez, & Moreira, 2016).
Sustainability is an important element in new product development, due to its consideration of
the environmental impacts of production and consumption (Murto, Person & Ahola, 2014).
Manufacturers of well-known existing products need an improved corporate image so as to
show that they possess humane and environmental values, which can establish lasting
relationships with consumers (Achabou & Dekhili, 2013). Sustainability development done on
an existing product comprises only a minor innovation, because there is little room for changes
from its current state once the product specifications are decided upon (Bocken, Farracho,
Bosworth & Kemp, 2014). Therefore, companies organize themselves in ways that enable the
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application of sustainable technology, focusing on integrating environmental considerations
into product development (Goepp, Zwolinski & Caillaud, 2014).
Creating sustainable products during the early stages is imperative to minimize the impact on
the environment from the start (Bocken, Farracho, Bosworth & Kemp, 2014). According to
Goepp, Zwolinski and Caillaud (2014), three criteria promise successful sustainable item
production: (1) consideration of environmental issues from the beginning of the process, (2)
effective application of all tools and principles, rules and standards and (3) availability of the
required information in cross-functional teamwork. Two concepts are to be implemented in a
sustainable product development process: “eco-efficiency” and “life cycle thinking”.
Furthermore, distributed products must be characteristically recognizable as a sustainable item,
whereby the outer layer (i.e. packaging) can also be factored in as measures to approach
sustainability (Fargnoli, Minicis & Tronci, 2013; Zailani, Jeyaraman, Vengadasan &
Premkumar, 2012). According to Eltayeb (2009) and Hammer (2006), a product can only be
considered to be sustainable if the desirable green requirements are fulfilled, such as use of
recycled materials or reusable items. The product also needs to be free from lead, CFCs and
plastic foam, and to use minimal packaging materials. These steps are all efforts to reduce use
of dangerous substances that can endanger the environment.
A sustainable product, once created, may evoke emotions, alter expectations of product quality
and influence product choices, due to both the functional and the symbolic meanings conveyed
to the consumers (Murto, Person & Ahola, 2014). Despite the multiple benefits of creating a
sustainable product, the disadvantages are also unavoidable; items are usually presented with
limited choices, or the aesthetic values are similar. Due to these drawbacks, such products must
be competitively on par with their non-green competitors in order to be successful in the market
(Achabou & Dekhili, 2013; Chastenet, Belziti, Bessis, Faucheux, Sceller, Monaco, & Pech,
2016).
2.4 Sustainable Technology in Malaysia
Sustainability’s main objective is to form a working relationship between human economic
systems and ecological systems, while delaying ecological changes. Human life can continue
to develop while it is protected by the ecological life support system. All layers of society must
assume their responsibilities and capabilities to achieve better and more efficient productivity.
Every action taken may result in the downfall of other parties, causing a circle of destruction
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in which none take the responsibility to change (Khalili, Duecker, Ashton & Chavez, 2014;
Muazu, Yahya, Ishak & Khairunniza-Bejo, 2015).
In Malaysia, a developing country, it should be easy for an organization to adopt these new
technological innovations as part of the changes. Achieving sustainable technological
innovations has been one of the key goals of both developed and developing countries (Cecere,
Corrocher, Gosart & Ozman, 2014; Muazu, Yahya, Ishak & Khairunniza-Bejo, 2015).
Malaysia has been considered as an emerging country with strong economic background, and
its future generation is looking at sustainable as part of their centre of debate. Malaysia’s gross
domestic product (GDP) was 296.28 billion USD in 2015 and is expected to grow at an average
of 4.5% annually. Higher GDP should bring increased demand for sustainable development.
The system can currently support the energy and resource needs of organizations and
organizations, but it is expected that Malaysia will become a net energy and resources importer
before the end of 2020. Despite the limited resources, plenty of Malaysian industries are also
guilty of contributing to negative environmental impacts, which are reported in the local news
and National Conferences every now and then. Reports are constantly heard of soil erosion and
sedimentation, flash floods, destruction of vegetation, air pollution, depletion of natural
resources, and the use of building materials harmful to human health (Zainul, 2010).
Furthemore, according to Fazeli, Bakhtvar, Jahanshaloo, Sidik and Bayat (2016), a report from
the Ministry of Housing and Local Government (MHLG) stated that the population of Malaysia
increased from 15 million to 17 million in 2002, and to 30.65 million in 2015. Malaysia’s
population increases by an average of 2% and it will continue to grow in the future (Muazu,
Yahya, Ishak & Khairunniza-Bejo, 2015). It can be safely assumed that the higher the
population count, the more resources will be needed and the more waste generated. The
growing population has brought both positive and negative environmental impacts, as more
people demand resources and generate waste, the higher the awareness upon sustainable
development. Research by Fazeli, Bakhtvar, Jahanshaloo, Sidik and Bayat (2016) and by Zen,
Noor and Yusuf (2014) show that sustainable approaches can be unsuccessful due to lack of
awareness, low education levels and low-income groups. The conclusion drawn is that higher
levels of income and education are associated with higher awareness of sustainability and
environmental issues. With Malaysia expected to become a high-income country by 2020,
organizations and organizations must be highly aware of environmental changes and
approaches to sustainability. In the unstable environmental state, organizations must
continuously react and adapt their products, services and internal processes in order to survive
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in the face of their competition. Despite the environmental trigger for change, it is important
that organizations find new solutions for themselves – that is, that not all changes are external.
In many cases, important actions that lead to change come from internal factors (Prediscan &
Roiban, 2014). Research by Zailani, Jeyaraman, Vengadasan and Premkumar (2012) indicated
that Malaysian organizations give great consideration to the business benefits of practices as
key criteria when considering the adoption of sustainable technology.
Instead of increasing the consumption of resources, companies should focus on reducing the
resources they use, while also keeping their productivity stable. It is imperative that there are
sufficient resources for future operations. As the population multiplies, resources are
systemically decreasing due to rising human consumption. Organizations and organizations
must assume responsibility and make efforts to develop and implement innovative technology
towards achieving sustainability. For example, organizations can reduce their use of chemical,
fuel and resources; in organizations, management needs to be highly capable of handling the
technology (Abu Bakar, Mohd Sam, Tahir, Rajiani & Muslan, 2011; Guerra, Ribeiro,
Fernandez, Bailey, Barbosa & Neiva, 2016; Muazu, Yahya, Ishak & Khairunniza-Bejo, 2015;
Zailani, Jeyaraman, Vengadasan & Premkumar, 2012). For a developing country, a low fund
and subsidies will be quite challenging for the government to encourage organizations to
implement sustainable technological innovations. Fortunately, Malaysian government
subsidies can be utilized for this purpose, as the implementation of new sustainable technology
has a bigger chance of success if a large amount of money is channeled towards its development
(Cary & Roberts, 2011).
The national agenda and Malaysian vision to the year 2020 are focused on building and
developing the nation in terms of its economy, society and environment (Fazeli, Bakhtvar,
Jahanshaloo, Sidik, Bayat, 2016; Yazid, Ismail & Atiq, 2011). According to Hashim and Ho
(2011), many key policies and strategies have been developed for the past 30 years to achieve
the country’s policy objectives. Each approach has been designed to meet rising demand for
security, energy efficiency and lower environmental impacts. The Four-Fuel Diversification
Strategy (FFDS) was introduced in 1980 to utilize more sustainable energy, instead of
maintaining reliance on fossil fuel. Other strategies include the Fifth-Fuel Strategy (FFS), the
Small Renewable Energy Power Programme (SREP), the Biomass Generation and
Demonstration Project (BioGen), the National Biofuel Policy, the National Green Technology
Policy, the National Renewable Energy Policy, Malaysia Building Integrated Photovoltaic
(MBIPV) program and the Centre for Education and Training in Renewable Energy and Energy
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Efficiency (CETREE). All sustainability efforts are monitored by the Ministry of Energy,
Green Technology and Water (KeTTHA). The Malaysian government is a key figure in
sustainable technology adoption, introducing and implementing policies as necessary. The
government’s active role in encouraging sustainable technology adoption will accelerate both
business competitiveness and the growth of the domestic economy. Further incentives and
tariffs have also been introduced to promote sustainability amongst Malaysians, such as
Pioneer Status (PS), which is given to organizations and organizations that pioneer sustainable
innovation in the country. Moreover, an Investment Tax Allowance (ITA) is also in place to
reduce the tax payment on any organization’s sustainable investment, lessening the financial
burden towards sustainability. The Malaysian government has authorized two agencies, the
Malaysian Industrial Development Authority (MIDA) and the Energy Commission Agency
(ECA), to implement the incentive distribution among Malaysian citizens. Tariffs may also
majorly contribute to promoting sustainable technology, as it is a proven effective mechanism
and cost-effective way for its utilization. Many tariffs have been gradually introduced in the
past, and they undergo annual improvisation to entice more investors and improve sustainable
adoption (Hashim & Ho, 2011).
Despite the government’s active endeavors, it should not shoulder all the responsibilities alone
– that one-way effort would result in undue stress. As the Malaysian economy is still growing
due to industrialization and population dissemination, its society demands a huge consumption
of material in the region. As an emerging global environmental problem, this calls for a drastic
solution. Malaysia has limited land availability, especially land that is suitable for business
expansion and exploiting raw material. Therefore, organizations face constraints to increasing
their productivity by gaining access to available resources.

2.5 Benefits of Sustainable Technology
Organizations require beneficial outcomes to ensure a new process is adopted. Research by
Martin-Pena, Diaz-Garrido and Sanchez-Lopez (2014) and Guerrero-Baena, Gomez-Limon
and Vicenta-Fruet (2014) has categorized seven benefits of adopting sustainable technology:
(1) increased motivation among employees and management, (2) reductions in costs, and
improved productivity, (3) improved competitive position, (4) market acceptance and
consumer satisfaction, (5) better access to finance, (6) improved relationships with the
environmental regulators and (7) improved environmental performance. This checklist enables
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organziations to identify and implement the most cost-effective means of meeting their
environmental objectives. As such, organizations may find sustainable technology useful in
developing more precise systems and was to more efficiently manage their inputs and outputs
(Rahbauer, Menapace, Menrad & Decker, 2016; Zhu, Cordeiro & Sarkis, 2013).
Furthermore, Zhu, Cordeiro & Sarkis (2013) are of the opinion that adopting sustainable
technology will attract foreign investors to any country, and subsequently help to develop
mutual trust between investors and organizations. This would contribute to market share
expansion for any organizations, as the demand for sustainable products and services increases
every year. Elkington (1994) explains that by increasing its economic, social and
environmental performance, an organization can achieve sustainability and expect long-term
survival in the current demanding market.
Sustainable technology benefits not just organizations; it will help reduce air pollution, reduce
carbon dioxide (CO²) emissions, improve the management and treatment of waste , reduce
reliance on fossil energy, reduce the utilization of natural resources, and ensure a safe and
healthy environment (Fazeli, Bakhtvar, Jahanshaloo, Sidik, Bayat, 2016; Fragnoli, Minicis &
Tronci, 2013; Thiede, Posselt & Herrmann, 2013). From a social point of view, an
organization’s use of sustainable technology will improve its image and help it to develop
stronger trust from its clientele. The eventual migration towards safer and healthier products is
sure to happen, ensuring a better environment for the future. In Malaysia, there is already a
growing community with high awareness of, and demand for, sustainable products. Thus,
adopting sustainable technology will further improve the relationship between SMEs and
society (Chen & Tung, 2014; Guerrero-Baena, Gomez-Limon & Vicenta-Fruet, 2014; MartinPena, Diaz-Garrido & Sanchez-Lopez, 2014).
2.6 Malaysian SMEs
Both domestic and international markets are more conscious of consumer demand for
organizations to be concerned with environmental issues. Organizations, whether large or
small, are responsible for ensuring that their business operations do not harm the environment
in any way. However, SMEs sector in general do not have the capacity to implement
sustainable practices, due to their lack of knowledge and expertise. If a proper systematic
procedure is applied to SMEs’ productivity output, their work processes can be quantified using
a much more sustainable approach and help to develop sustainable economy (Campos, 2012;
Ferenhof, Vignochi, Selig, Lezana & Campos, 2014; Gupta & Barua, 2016).
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Figure 2: The Definition of SMEs in Malaysia (Source by: SMEs Corporation Malaysia)

According to the data provided by SMEs Corporation of Malaysia, structural changes in the
business trends had led to a review for the new definition for SMEs in Malaysia. The new
definition was endorsed at the 14th NSDC meeting in July 2013, which covers all sector, namely
services, manufacturing, agriculture, construction and mining & Quarrying. In terms of the
manufacturing sector, sales turnover between MYR15 mil to MYR50 mil or employees from
75 to 200 were categorized as medium size organizations, while sales turnover between
MYR300,000 to MYR15 mil or employees from 5 to 75 were categorized as small sized
organizations. In terms of services and other sectors, sales turnover between MYR3 mil to
MYR20 mil or employees from 30 to 75 were categorized as medium size, while sales turnover
between MYR300,000 to MYR3 mil or employees from 5 to 30 were considered as small size
organizations. All SMEs that have sales turnover below MYR300,000 or employees less than
5 were considered as micro size organizations.
SMEs in general have one major problem: their profit margins are small annually compare to
large organizations, and consumers expect their products and services prices to remain low.
Customers expect sustainable but cheap products and services from SMEs; if the price of a
product or service offered by an SME is too high, customers will prefer bigger and more
established organizations. This is a dilemma SMEs face, as they cannot invest in innovations
that are expensive and impact on their product prices (Campos, 2012; Cecere, Corrocher,
Gosart & Ozman, 2014; Gupta & Barua, 2016). The inadequate financial and human resource
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aspects create a large gap in their ability to adopt sustainable practices (Campos, 2012). The
burgeoning demand for sustainable technology is a difficult circumstance for SMEs in terms
of whether to take the risk or remain with their current production methods, as their reason to
established the business are different from one and anotherMost of the micro level
organizations tends to remain their business propositions (Cecere, Corrocher, Gosart & Ozman,
2014), while small level organizations are reluctant to accept new changes and innovations as
it requires a lot of stress on the business workload (Gupta & Barua, 2016). Only medium level
organizations have the tendencies to approach sustainable technological innovations as part of
their business process (Campos, 2012)
According to the 2011 Malaysia economic census provide by the government, there were a
total of 645,136 Malaysian organizations registered under SME Corporation Malaysia. These
organizations are from various sectors, including manufacturing, services, agriculture, mining
and quarrying, and construction. Malaysian SMEs employ 3.7 million workers, making it
clearly one of the largest employment sectors in Malaysia. Within such a large industry, SMEs
feel the burden of adapting to the use of sustainable technology; they must change and adopt
new technologies while also simultaneously managing large amounts of workers. A successful
transition requires the application of highly efficient management and technical skills.
Malaysia has reinvented itself as a service-based economy: the services sector contributes 60%
of the Malaysian GDP. This makes Malaysia one of the largest exporters and importers of
services in the world (Malaysia Economic Census, 2011). However, a shift to more sustainable
processes in both the service and product sectors will prevent disruption of this success, by
helping service providers to avoid financial losses and loss of sales – and the associated
negative impacts on their wealth – and to improve their operating and financial performance.
Economic uncertainty may incite foreign competitors to make a sudden move to take over the
existing market. Therefore, the success of future SMEs will be contingent on their adaptability
to the challenges posed by their industrial environment (Gupta, & Barua, 2016; Wong, Soh,
Chong, 2016).
2.7 Conclusion
This chapter reviewed articles, journals and books relevant to the studies of innovation
management, sustainable technology, human interaction, organizational management and
SMEs. The collected evidence shows the important role of sustainable technology towards
SMEs, within both developing and developed countries. Communicating with organizations to
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promote sustainable technology and urge them to adopt it, is an arduous task, because it
involves radical innovation. To convince these corporations to adopt sustainable technology, a
proper communication strategy is imperative. Chapter 3 will address issues related to a
theoretical framework for this research, and develop a relevant theory and model that supports
it.
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CHAPTER THREE:
THEORETICAL REVIEW
3.1 Introduction
The discussion of this chapter centers on the theoretical frameworks that guide this research.
A suitable theoretical framework will be created to test organizational attitudes towards the
adoption of sustainable technology by Malaysian SMEs, and its impact on organizational
performance. This research applies the theory of reasoned action (TRA), theory of planned
behavior (TPB), attribution theory (AT), Thompson and Barton’s (1994) environmental
attitudes model (EAM) and Elkington’s (1994) triple bottom line (TBL) model. These models
will be the foundation of a new theoretical framework, further supported by the reviewed
literature.
3.2 Theoretical Framework
This research will develop an enhanced model of sustainable technology adoption, with
consideration of the existing models’ strengths and limitations. The theoretical research
framework for this research is based on TRA, developed by Fishbein and Ajzen (1980); TPB,
developed by Ajzen (1991); AT, by Heider (1958); Thompson and Barton’s (1994) EAM; and
Elkington’s (1994) TBL model. The enhanced and comprehensive model will include several
modifications that these older models lack, as explained in the reviewed literature.
3.2.1 Theory of Reasoned Action (TRA)
Attitudinal Belief

Normative Belief

Attitude

Subjective
Norm

Behavioural
Intention

Actual
Usage

Figure 3.1: Theory of reasoned action (Source: Fishbein & Ajzen, 1975; 1980)

TRA, developed by Fishbein and Ajzen (1975; 1980) is one of the most influential theories of
human behavior concerned with the determinants of consciously intended behaviors (Bin,
2013). It can also identify the underlying beliefs explaining people’s behavioral decisions
(Sheats, Middlestadt, Ona, Juarez & Kolbe, 2013). The usage of behavior, behavior intention,
attitude and subjective norms are all-inclusive within TRA (Suryaningrum, 2012).
Organizations’ consumption behaviors depend on their cognition (beliefs) of attitude results,
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and their cognition of social pressure (social norms); they both affect organizations’
consumption willingness (Lei, Jingxiao & Ruyang, 2011). Attitudes towards behavior are
described as an organization’s positive or negative feelings (evaluating effect) about
performing the target behavior (Bin, 2013). Attitudes are sets of beliefs about a certain object
or an act, which may translate into the intention to carry out the act. Meanwhile, subjective
norms are related to the normative belief that a person complies with other people’s
expectations (persuasion) (Mishra, Akman & Mishra, 2014). The most important component
in marketing research is an understanding of how organizations’ attitudes are developed, and
how their behavior is influenced. This is because organizations are always determined by their
reasoning or feelings towards a certain subject (Kim, Kim & Goh, 2011).
TRA performs well in predicting organizationbehavior, offering a strong predictive utilization
in situations like non-voluntary behavior (Suryaningrum, 2012). However, Bin (2013) is of the
opinion that this theory also possesses excellent applicability for voluntary behavior. It has the
ability to predict an organization’s decision on whether or not to engage in a modified situation,
based on their judgement of the innovation. Organizations differences can influence intentions
and behaviors, affecting the content and strength of the beliefs and evaluations that people
possess that in turn influence their behavior (Demir & Kumkale, 2013; Doswell, Braxter, Cha
& Kim, 2011). Human behavior is theorized as a combination of mental, emotional and
physical dimensions (Kim, Kim & Goh, 2011) and has been utilized by many social psychology
researchers to investigate organizations behavior (Mishra, Akman & Mishra, 2014).
Organizations behavior is nonetheless a result of an affective, cognitive and behavioral process,
independent of an organization’s development stages or chronological age (Doswell, Braxter,
Cha & Kim, 2011). An important aspect of this theory anchors its analysis in the way that
important characteristics of a technology are communicated with and perceived by target users
(Perez, Sanchez, Carnicer & Jimenez, 2004).
As a predictive model, TRA is mostly used to predict an organization’s action based on certain
criteria, in a variety of fields: banking, government work, education and private industries
(Mishra, Akman & Mishra, 2014). The theory has since been expanded to include the
perception of one’s ability to perform a behavior, and renamed the theory of planned behavior
(TPB) (Doswell, Braxter, Cha & Kim, 2011).
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Limitations of TRA
TRA is the fundamental model which is the most basic theory that were used to predict
organizations’ behavior and explain attitudes and social norms, the two main parts influencing
the action. Demir and Kumkale (2013) have defined these two variables as organizations’
judgement and organization situations. Although it can clearly define the factors that determine
an organization’s action, this theory does not describe the internal factors of its variables.
Therefore, in this research, three internal variables are suggested to describe organizations’
attitudes: cognitive (belief) (Lei, Jingxiao & Ruyang, 2011), affective (emotion) (Kim, Kim &
Goh, 2011) and behavior (action) (Demir & Kumkale, 2013).
3.2.2 Theory of Planned Behavior (TPB)
Attitudinal belief

Attitude

Normative belief

Subjective
norm

Control belief

Perceived
behavioural
control

Behavioural
intention

Actual
usage

Figure 3.2: Theory of planned behavior (Source: Ajzen, 1991)

TPB has been widely used to predict and explain intended behavior across a variety of
disciplines (Chen & Chao, 2011). The assumption made is that people make rational choices
by evaluating and weighing the perceived positive and negative expected outcomes, thus
focusing on attaining their goals. This theory also proposes that the intention to behave captures
the motivation to exert certain behavior, and hence influences the behavior (Huijts, Molin &
Steg, 2012). It has been generally applied in predicting purchase intention (Jebarajakirthy &
Lobo, 2014). The theory’s basic assumption is that most of the apparent behavior that
organizations engage in is under their own control and rational in nature (Chen & Tung, 2014).
TPB uses the same construct as TRA, with the additional construct of perceived behavior
control, which is considered a component that controls organizations behavior through their
‘ethical belief’. The salient points of this theory are an organization’s own attitude, subjective
norms, perceived behavioral control, intentions and behavior. (Chen & Chao, 2011; Kim, Jang
& Kim, 2014; Suryaningrum, 2012).
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In the theory of respective aggregates, attitudinal beliefs produce both favorable and
unfavorable attitudes towards the behavior, while normative beliefs result in a perceived social
pressure or subjective norm. Meanwhile, control beliefs give rise to perceived behavioral
control with regard to performing the behavior (Chen & Chao, 2011).
Limitations of TPB
TPB has a similar structure to TRA. The extra variable in this model is part of the internal
variables in human attitudes, describing that an organization’s actions are based on their own
control in entirety, and they can perform a certain action (behavioral). The main structure of
this theory will now be expanded based on the reviewed literature, to further explain
organizational attitudes.
3.2.3 Attribution Theory
Personality

Dispositional attribute

Cause of
behavior
Situation

Situational attribute

Figure 3.3: Attribution theory (Source: Heider, 1958)

AT can be applied to the study of sustainability, as it features organization capabilities and to
environmental issues (Juvan & Dolnicar, 2014). The theory highlights the importance of both
internal and external on organization attitudes (Heider, 1958). Heider (1958) explains that an
organization’s action is defined by their inner and outer traits. An organization’s personality
and situation can be attributed to the actions they have taken; actions are taken if the
organization has synchronized both their inner and outer attributes. An organization’s attitude
is the internal factor that influences certain behaviors, while persuasion is the external factor.
AT is used to find the causative factor of a certain incident or action, bringing out in
organization’s direct or indirect involvement (Hartmann & Moellar, 2014). Heider (1958) has
further explained that organization interpretation can be affected by intention, sentiment, and
motives. Once affected, their interpretation serves as the persuasion for them to act, if it aligns
with their self-serving objectives.
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Limitations of AT
Heider (1958) has opined that in AT human intentions are based on the organization’s
personality and situation, are they are in TRA and TPB, as described by Demir and Kumkale
(2013). The situational variables have been clearly described for this theory; therefore, this
study expands AT by adding an internal variable that will explain the situation more fully.
Heider (1958) described reasoned persuasion, sentimental persuasion and credibility
persuasion. In this research model, three persuasion variables will be added: credibility
(Sanchez, Sanchez & Hyder, 2014), sentimentally (Matthes, Wonneberger & Schmuck, 2014)
and reason (Han, 2015).
3.2.4 Thompson and Barton’s Environmental Attitudes Model (EAM)
Many theories refer to organizations’ attitudes and behaviors, but some recent attempts have
considered the environment to a greater extent, such as Thompson and Barton’s (1994) EAM.
Thompson and Barton (1994) suggested that there are two types of ethical attitudes towards
the environment: eco-centric and anthropocentric. These ethical attitudes serve as an
organization’s moral reasoning towards an environmental dilemma, which is perceived as the
human relationship with the environment (Kortenkamp & Moore, 2001). According to
Kopnina (2014), organization awareness of environmental values should be the main focus in
creating a more sustainable society. Research by Dreger and Chandler (1993) has referred to
anthropocentrism as the belief in human superiority over the environment. Thompson and
Barton (1994) agreed with this notion; they describe organizations who value the environment
for the material and physical benefits it provides, and who argue for the benefits of adopting
sustainability. Anthropocentric organizations tend to focus on present or short-term benefits
(Morgan, Hine, Bhullar & Loi, 2015). These views are not conscious of the environmental
crisis but focus on possible personal gain (Jepson, Brannstrom & Persons, 2012).
Eco-centric organizations value nature for its intrinsic value and beauty (Thompson & Barton,
1994). They value environmental conservationand focus on its enhancement and preservation.
Organizations possessing ethical beliefs strive for future benefits in a long-term process
(Morgan, Hine, Bhullar & Loi, 2015). According to Verdugo, Bonnes, Fonllem, Sing, Armenta
and Carrus (2009), eco-centric organizations always think about the future and show traits that
indicate they are wish to ensure a better future.
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Limitations of Thompson and Barton’s EAM
Thompson and Barton (1994) described the two variables of ethical belief: personal or
environmental benefit. Research by Verdugo, Bonnes, Fonllem, Sing, Armenta and Carrus
(2009) suggested that altruism can also influence an organization’s intention. Altruism is a part
organizations’ ethical belief, which focus on the benefits of other human being. As EAM focus
only on personal and environmental gain, Altruism focus on the benefits of the community as
a whole. Even though Thompson and Barton (1994) does not include this variables, there are
many research that expand the current EAM by adding altruism as part of the variables (Hirsh,
2014; Moraes & Millani, 2014). Therefore, this variable will also be added as part of the
research to explain organizations’ perception towards sustainable technology.
3.2.5 Elkington’s Triple Bottom Line, or the Three Pillars Of Sustainability

Economy
(profit)
Ecoefficiency

Socioeconomy

Sustainability
Social
(people)

Socioenvironmental

Environment
(planet)

Figure 3.4: The triple bottom line (Source: Elkington, 1994)

Criteria for sustainability have evolved since the 1990s; as well as respect for the environment,
sustainability has come to also include economic stability and profitability, and social
responsibility. For sustainable development, organizations must consider these three
foundations – that is, the environment, the economy and society – before they develop their
sustainability objectives (Bourlakis, Maglaras Aktas, Gallear & Fotopoulos, 2014; Gmelin &
Seuring, 2014; Khalili & Duecker, 2013). These concepts can be promoted by creating
awareness of social responsibility and adopting proper systems to deliver it. Organizations need
to balance these three requirements to secure a better and safer business environment in the
future (Dvorakova & Zborkova, 2014).
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Many studies over a long period have discussed the measurement of sustainability and the level
at which it is achieved. According to GhaffarianHoseini, Dahlan, Berardi, GhaffarianHoseini
and Makaremi (2013), Janusz and Bajidor (2013) and Koltun, (2010), to achieve sustainability
an organization must meet the standards required by the three bottom lines – economic, social
and environmental. An efficient strategy will meet the requirements and maximize the benefits
to the organization. To achieve sustainability, organizations must better manage their
resources, properly direct their investments, develop a technical orientation, and strive to make
organizational changes. Only when all these factors work in harmony will an organization meet
its objectives. It is said that the triple bottom line is a middle ground for business and
sustainability (Higgins & Walker, 2012).
Limitations of Elkington’s Triple Bottom Line
Elkington (1994) provides a brief description of the criteria required to achieve sustainability.
A sustainable organization must perform well against economic, social and environmental
criteria, but the EAM does not clearly explain how to measure performance in each criteria.
Therefore, the model proposed in this research will extend the EAM by including the
measurement items of economic, social and environmental performance variables, as follows:
(a) economic performance: profitability (Chumaidiyah, 2012), market share (Zhu, 2011),
competitiveness (Tan, 2015) and cost savings (Bourlakis, 2014)
(b): social performance: customer relations (Chen, 2014) and philanthropy (Srivastava & On,
2010)
(c) environmental performance: health safety (Khalili, 2013) and resource sufficiency (Bocken,
2014).
3.3 Conclusion
As well as discussing the existing literature around theories on innovation adoption, this
chapter looked into the limitations of previously developed models, in order to develop a more
comprehensive model that can investigate a wider range of organizational attitudes towards the
adoption of sustainable technology. Furthermore, this research proposes an advanced model of
sustainable technology based on TRA, TPB, AT, Thompson and Barton’s (1994) EAM and
Elkington’s (1994) TBL. Several modifications to the existing theories will be introduced. The
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next chapter will discuss the development of the advanced theoretical research model of
sustainable technology adoption.
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CHAPTER FOUR:
RESEARCH MODEL AND HYPOTHESIS DEVELOPMENT
4.1 Introduction
This chapter will present the development process of the theoretical research model, and
propose an advanced theoretical research model suitable for sustainable technology adoption.
It contains two main sections: (1) an outline of the development of the theoretical research
model, which also presents the proposed theoretical research framework, and (2) an
explanation of the hypothesis development of each of the independent variables and control
variables.
4.2 Development of the Theoretical Research Model
4.2.1 Outline of the Theoretical Research Model
The theoretical research model used for this research is based on TRA, TPB, AT, Thompson
and Barton’s (1994) EAM and Elkington’s (1994) TBL. Certain modifications are made to
these sets of models to develop the model used in this research. From the combination of the
theories, models and literature reviewed for this research, three categories of organizational
attitudes have been found to affect organizations’ adoption of sustainable technology:
organizational attitudes, organizational persuasion and organizational ethical belief. Figure 4.1
presents an outline of the research model that has been developed based on these three
categories. The organizational attitudes and organizational persuasion elements are based on
TRA, TPB and AT. The third category, organizational ethical belief is explained by Thompson
and Barton’s (1994) EAM, while the perceived outcomes – economic, social and
environmental – of the adoption are taken from Elkington’s (1994) TBL model. All these
theories and model were discussed in Chapter 3. The additional governmental aids variables
were form from various related literature on sustainable technological innovations researches.
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Economic outcome

Human attitudes
Adoption of
sustainable
technology

Human persuasion
Human ethics
Government aid

Social outcome
Environmental outcome

Organization’s
Characterists
Figure: 4.1 the outline of the research model

The organizational attitudes are extracted from TRA, TPB and AT; they reflect that an
organization’s intention to adopt a new technology is influenced by their personality (attitudes)
and surroundings (subjective norms). AT describes the surrounding that affects an
organizations’ decision as situational (persuasion), whereby the organization’s situation will
act as the trigger for their intention to adopt new technology. Both attitudes and persuasion are
essential in explaining the function of organizational attitudes towards sustainable technology.
Both are integrated into the research in order to acknowledge the organizational opinions of
the environmental issues that can influence its adoption of sustainable technology.
The third category is organizational ethical belief, derived from Thompson and Barton’s (1994)
EAM. Other researchers who have utilized this model also identified ethical belief as an
element, as it explains how an organization makes ethical decisions about the environment. It
helps explain the organizational perception of environmental values, which is why it is
considered an essential inclusion for the research model. It will explain why organizations base
their acceptance of sustainable technology on their ethical beliefs concerning the environment.
As this research focuses on Malaysian SMEs, second-party intervention is crucial if
organizations are to survive the period of change, due to the high risk and level of investment
involved in adopting sustainable technology. Thus, this research includes government aid as
part of the theoretical research model.
Organizational Characteristics will also be added to the model outlined above; it will be used
as a control variable of the research to explain the level of adoption from different
organizations. The Organizational Characteristics variables include the size, type and age of
the organizations.
The outcomes of sustainable technology are explained by Elkington’s (1994) TBL model,
which indicates that organizational sustainability can be achieved if organizations focus on
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increasing their economic, social and environmental performance. In order for the research to
focus on organizational performance, several sub variables have been added.
4.2.2 Proposed Advanced Research Model
Antecedents

Perceived Outcome

Adoption

Human attitudes
- Affective
- Cognitive
- Behavioural

Economic
performance
-

Human persuasion
- Credibility
- Reasoned
- Sentiment
- Reasoned Persuasion
Human ethics

Profitability
Cost savings
Competitiveness
Market share

Social performance
Adoption of
sustainable
technology

- Anthropocentrism
- Eco-centrism
- Altruism

- Relation to society
- Philanthropy
Environmental
performance

Governmental aid

Organization
demographic

- Government policies
- Government support
- Government subsidies

- Size
- Duration
- Sectors

- Health safety
- Resource
sufficiency

Figure 4.2: Theoretical research framework

4.3 Hypothesis Development
4.3.1 Organizational Attitudes
A positive attitude is not the only contributor to the adoption of sustainable technology (Juvan
& Dolnicar, 2014). Organizations may have a negative attitude and still work towards the
adoption of sustainable technology, as long as they have the knowledge and responsibility that
enables them to do so (Burcharth, Knudsen & Sondergaard, 2014; Juvan & Dolnicar, 2014).
Creating organizational awareness will affect the decision-making process by triggering
emotions, beliefs and actions in an organization (Iveroth & Bengtsson, 2014; Jeong, Jang, Day
& Ha, 2014). When organizations change their beliefs and emotions, they will re-evaluate their
responsibilities (Burcharth, Knudsen & Sondergaard, 2014).
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Affective Attitudes
Affective attitudes are commonly related to the human emotional state. According to Buijs and
Lawrence (2013), an affective attitude is the occurrence of human reactions when encountering
significant relationships with others or the environment. An affective attitude tends to rely on
an organization’s emotions and focus on their perception of the environment, and it refers to
their emotions or feelings of satisfaction, favorability, or likeness (Bhanthumnavin &
Bhantumnavin, 2014). Organizations possessing this attitude have a certain level of respect for
the environment and develop a feeling of protective obligation (Kortenkamp & Moore, 2001).
Furthermore, an affective attitude cannot be activated on its own; it is brought to life by the
influence of an organization’s surroundings, experiences, relationships and interactions. Such
influences will provoke emotions of pride, shame or sadness, and guide an organization through
endless situations – even a simple act of jealousy will trigger their sense of responsibility.
Organizational decisions to act on their sustainable approaches are made not just because of
their belief in sustainabilitybut also because of their surrounding events (Morales & Harris,
2014). An organization’s emotional state can lead them to feel attachment, respect,
responsibility and joy for the environment. Sometimes, rather than a build-up of positive
feelings, an organization will have an opposite reaction that will lead to a decision (i.e. they
may be worried about climate change and decide to adopt sustainable practices) (Buijs &
Lawrence, 2013).
H1: Affective attitude has a significant relation to the adoption of sustainable technology.
Cognitive Attitudes
Organizations that have cognitive attitudes towards the environment believe that their actions
can contribute to the greater good, for themselves and their surroundings. They may not feel
that the environment has value, but their actions may help them to develop a better
understanding and take an approach that leads to a better and more sustainable life
(Kortenkamp & Moore, 2001). A cognitive attitude consists of beliefs, ideas and thoughts
around a target object, organizations or situations (Bhanthumnavin & Bhantumnavin, 2014).
Lee and Lee (2014) have explained that organizations possessing a strong belief will do
whatever it takes for them to complete a task, no matter how hard it is. For environmental
issues, due to the gradual nature of degradation, the impact is slow. This results in organizations
having the perception that environmental matters are not urgent, and cause them to delay their
actions. Undividuals who strongly believe in their role are confident that their small action may
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contribute to a better future (Mishra, Akman & Mishra, 2014). Their thoughts around
sustainability drive them to the benefits of this technology. According to Sanchez, Sanchez and
Hyder (2014), when an organization does not change their behavior towards the environment,
it is not because of the lack of environmental issues but because they do not believe in the
claims, such as environmental problems and climate change.
H2: Cognitive attitude has a significant relation to the adoption of sustainable technology.
Behavioral Attitudes
Behavioral attitudes can be explained as the obligation felt by organizations to change their
behavior by taking action for a purpose or benefit. It is associated with the responsibility that
organizations feel in acting on a certain value (Huijts, Molin & Steg, 2012). An organization’s
capabilities to react and perform a certain action, whether to approach or avoid a certain
situation, are considered to be their behavioral instincts. Behavioral attitudes also affect the
socioeconomic system of decision-making, and can change organization’s structural lifestyles
(Bhanthumnavin & Bhantumnavin, 2014; Klimova, Rondeau, Andersson, Porras, Rybin &
Zaslavsky, 2016). Research has shown that an organization’s beliefs and emotions may trigger
their actions but, depending on the situation, when it comes to the environment their actions
will determine their emotions and beliefs (Phipps, Ozanne, Luchs, Subrahmanyan, Kapitan,
Catlin, Gau, Naylor, Rose, Simpson & Weaver, 2013). Organizationistic behavior plays an
important role, as actions determine environmental outcomes. Social and personal norms
generally have an impact on organization behavior (Hirsh, 2014). According to Sanchez,
Sanchez and Hyder (2014), sustainability measures have evolved from being things that
organizations can do to becoming obligatory actions. Belief and emotions are not required to
trigger the adoption of sustainable practices, but as shown by Sanchez, Sanchez and Hyder
(2014), every organizations should get involved in sustainability so that they can help prevent
further damage to the environment.
H3: Behavioral attitude has a significant relation to the adoption of sustainable technology.
4.3.2 Organizational Persuasion
Although organizations’ attitudes can affect their behavior, most people can be persuaded,
through a variety of means, given the time and effort (Shrum, Liu, Nespoli & Lowrey, 2012).
A study by Matthes, Wonneberger and Schmuck (2014) has shown that emotional and reasoned
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persuasion can affect different types of organizations in the context of sustainability. The use
of credible values, images and strong impressions to enforce an argument for sustainability will
also help persuading an organization to adopt an innovation (Salvado, Castro & Lopez, 2014).
Gossling and Buckley (2014) have suggested that persuasive communication is a salient feature
in creating awareness and affecting organizations’ moral responsibility towards the
environment. Persuasions is used to influence organizations to accept a certain practice or
routine; their thinking, feeling and actions can be influenced by persuasive techniques (Higgins
& Walker, 2012).
Credibility Persuasion
It is not a new concept to use a product’s credibility for persuasive purposes. It has long been
universally accepted that the value of a product will attract interest. To persuade organizations
of the credibility of implementing sustainable technology, its trustworthiness and capability to
boost organizational performance might be demonstrated, which may encourage a change of
view. The best appeal used to persuade organizations is that their likelihood of success is higher
when sustainable technology is adopted (Higgins & Walker, 2012; Sanchez, Sanchez & Hyder,
2014). The use of credibility as a persuasive technique requires evidence and strong arguments,
to show organizations that sustainable technology is worthy of their attention. With accurate
and convincing data, organizations will perceive the arguments as being true and real;
inaccurate or incomplete information will result in short-sighted awareness (Sanchez, Sanchez
& Hyder, 2014).
H4: Credibility persuasion has a significant relation to the adoption of sustainable technology.
Sentimental Persuasion
Organizations that appreciate that the environment is part of the eco-system will be influenced
by sentimental appeal; they will respond to a message that reinforces environmental value as a
component of the circle of life (Matthes, Wonneberger & Schmuck, 2014). Sentimental appeals
cite the beauty of nature instead of its uses and benefits. Matthes, Wonneberger and Schmuck
(2014) found that sentimental issues are the key factor that appeal to organizations’ attitudes
to sustainable technology. Sentimental persuasion taps into emotions through different
methods. Organizations can be persuaded by developing their sympathy or aspirations for the
environment, so that they adopt sustainable practices (Higgins & Walker, 2012). Usually,
organizations who are persuaded by sentimental values are mostly pro-environment
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organizations who have developed an interest in sustainable technology due to their love for
nature. By triggering their emotions for environmental issues, pro-environment organizations
can be persuaded to embrace sustainability (Han, 2015).
H5: Sentimental persuasion has a significant relation to the adoption of sustainable
technology.
Reasoned Persuasion
Reasoned persuasion refers to the function of particular things or statements that can invokes
and persuade organizations to accept certain developments and changes. Matthes,
Wonneberger and Schmuck (2014) said that reasoned appeals are based on product attributes
or production processes. In persuading organizations to adopt new developments, proponents
of sustainable technology should focus on how it can advantage organizations (Jepson,
Brannstrom & Persons, 2012). The use of this method to appeal to organizations requires
argument, logic and facts; data and evidence serve as compelling reasons or motivations
(Higgins & Walker, 2012). According to Han (2015), organizations attracted to sustainable
technology via reasoned persuasion usually believe that a particular technology can be
beneficial to them. Through reasoning and arguing, organizations can be persuaded to believe
in something new to them and act on their intentions to adopt. As these organizations respond
to something that can provoke an action, a third party is responsible for disseminating
information and facts that will trigger this belief (Han, 2015).
H6: Reasoned persuasion has a significant relation to the adoption of sustainable technology.
4.3.3 Organizational Ethical Belief
Anthropocentrism and eco-centrism are different environmental attitudes. Anthropocentric
organizations feel that the environment needs to be protected for its value to improve the human
quality of life, while rco-centric organizations feel that nature deserves protection because of
its intrinsic value (Thompson & Barton, 1994). Different types of environmental attitudes will
require different approaches and appeals. Research has suggested that attitudes showed by the
current organizations are more anthropocentric; they value the environment as something that
can generate profit and believe it should be well maintained as a long-term investment
(Kopnina, 2014). Organizations that are highly aware of climate change and environmental
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issues are more inclined to have eco-centric attitudes and therefore prefer to preserve the
environment (Kontenkamp & Moore, 2001).
Anthropocentrism
Anthropocentric organizations value the environment for its material and physical benefits to
humans (Thompson & Barton, 1994). These organizations respond to informative reasons for
the benefits of adopting sustainability. Furthermore, environmental incidents causing property
loss and product damage have also exposed organizations to arguments for adopting a
sustainable approach. Organizations that have experienced environmental crises are obligated
to experiment with methods that will help improve their businesses. Anthropocentric
organizations tend to focus on the present or short-term benefits (Morgan, Hine, Bhullar & Loi,
2015). However, benefits gained through sustainability are not just mere resources; they can
also help to establish a good image for the organization. For orgazniations, the adoption of
sustainable practices is not usually for the greater good but to project an ideal image to
customers and attract their attention. These organizations focus on personal interests and gains
(Jepson, Brannstrom & Persons, 2012).
H7: Anthropocentrsm attitude has a significant relation to the adoption of sustainable
technology.
Eco-centrism
Eco-centric organizations value nature for its own sake, and for its beauty (Thompson &
Barton, 1994). They respond to emotional approaches portraying the importance of
environmental conservation. As they are more pro-environment and focus on enhancement and
preservation, they believe in future benefits over the long term (Morgan, Hine, Bhullar & Loi,
2015). Leopold (1987) suggested that the environment itself is a community; therefore, the
wilderness should be left alone and not be interfered with. An eco-centric attitude involve
individuals and organizations to appreciate the environment as part of the living being, which
need to be appreciate and respect. Furthermore, Rolston and Callicott (1986) would prefer
organizations to be cooperative with nature instead of exploitative. Current environmental
issues are caused by exploitative and uncontrolled use of nature, and by preserving the nature
will allow organizations to receive unlimited usage of resources (Dussault, 2010).
H8: Eco-centrism has a significant relation to the adoption of sustainable technology.
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Altruistism
An altruistic attitude is considered to be a key component for successful adoption of sustainable
practices. Organizations with an altruistic attitude act according to the benefits of others.
Similarly, sustainability is also tied to the concept of selflessness; sustainable measures are
taken to save the environment for the safety of others (Verdugo, Bonnes, Fonllem, Sing,
Armenta & Carrus, 2009). According to Hirsh (2014), organizations with a high degree of
altruism are always open to change, and they care for the environment. Altruism has always
been associated with a strong moral sense and human conscience, along with the kind of human
intellectual power that contributes to the development of society (Hirsh, 2014; Moraes &
Millani, 2014). As every decision made will affect the people surrounding them, organizations
with an altruistic attitude are affected more by their surroundings than themselves. An altruistic
person makes each decision in consideration of the people around them: how would they would
fare, whether the decision will benefit or bring misfortune. Such questions will always play in
the mind of an altruistic organization (Hirsh, 2014; Moraes & Millani, 2014; Verdugo, Bonnes,
Fonllem, Sing, Armenta & Carrus, 2009).
H9: Altruism has a significant relation to the adoption of sustainable technology.
4.3.4 Government Aid
The government’s role is to influence and move organizations and organizations in a certain
direction. The national agenda and the objectives it meets will eventually produce results for
all sectors of society. Government aid will help change and development to go smoothly. It is
important that the government ensure that any targets are achieved as planned. Thus, any
interventions should be appropriate in terms of helping not only organizations but also society
to implement the changes (Boisot & Child, 1996; Cui, Jiao, Jiao, 2016; Jiao, Alon, Koo & Cui,
2013).
Government Policies
Government intervention is inevitable in order to control the way organizations utilize natural
resources. Environmental regulations and agreements aim to achieve sustainability and
environmental friendliness. Efforts made towards sustainability should reduce dependency on
natural resources (Abdul-Manan, Baharuddin & Chang, 2015; Sanchez, Ruiz, Lopez, Perez,
2011). According to Mohamed and Lee (2006), policies that encourage sustainability can boost
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organizational access to sustainable technology, and help make it affordable. As a consequence,
new resources will be generated that will prevent an environmental crisis. A proper policy will
ensure long-term reliability and security of natural resources, by ensuring sustainable
socioeconomic development in Malaysia. Currently, the dependency on natural resources is
still too high. Hansen and Nygaard (2014) have stated that policies that encourage sustainability
need to be improved and enhanced in order to fully meet organizational needs. Such policies
should be introduced and implemented as soon as possible to help organizations to develop and
adopt sustainable technology during the current period (Hansen & Nygaard, 2014; Reichardt,
Negro, Rogge & Hekkert, 2016; Victor & Agamuthu, 2013).
H10: Government policies have a significant relation to the adoption of sustainable
technology.
Government Support
Government support is one of the most important tools that can be used in the development of
human resources. It can facilitate the transition to a more sustainable society and enhance
organizational performance (Teixeira, Jabbour & Jabbour, 2012). Government support can
help organizations to establish a more conscious and permanent relationship with the
environment, in two ways: (1) by teaching organizations about sustainable technology
(training)

and

(2)

by

changing

organizational

behaviors

towards

sustainability

(implementation). Training aims to improve the employer–employee relationship; in turn, that
aims to change and educate organizations so that they are encouraged to adopt sustainable
technology. The second stage of government support in the form of training occurs at the
educational level: new syllabuses are being prepared that will produce graduates who are
informed about sustainable technology (Klimova, Rondeau, Andersson, Porras, Rybin, &
Zaslavsky, 2016; Teixeira, Jabbour & Jabbour, 2012). This type of government support can
help in the supply of organizations who are prepared to develop and implement sustainable
technology (Guerrero & Kim, 2013). Successful adoption of a new innovation requires
investments of time and effort; insufficient knowledge and skills is a serious obstacle (Lin,
2014). Organizations already involved in sustainable technological approaches and innovations
must possess advanced technical skills, which will help the facilitation of new technological
absorption and help current organizations to make better decisions. Thus, SMEs can be more
independent in nature in terms of training, facilities and guidance (Cui, Jiao, Jiao, 2016;
Sandulli, Baker & Sanchez, 2013).
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H11: Government supports have a significant relation to the adoption of sustainable
technology.
Government Subsidies
To protect the environment, the government needs to slash subsidies for the use of natural
resources, while increasing the incentives for organizations to implement sustainable practices.
The longer that subsidies on natural resources are provided, the harder it will be for sustainable
technology to be implemented (Hansen & Nygaard, 2014). Taxation tariffs on sustainable
technology can also be reduced to attract more investors. Tariffs have been proven to be the
most effective mechanism and cost-effective alternative to foster sustainable technology,
compared with quotas, direct incentives and voluntary goals (Hashim & Ho, 2011; Sanchez,
Ruiz, Lopez, Perez, 2011). Government subsidies can aid organizations by decreasing the risk
involved with adopting new technology. Incentives will encourage organizations that face
financial constraints to adopt sustainable technology. Several incentives, such as pioneer status
(PS) and investment tax allowance (ITA) could be established. The government’s subsidies for
sustainability can be utilized as a tool to manage the development of sustainable technology
(He, 2015; Sumaila, Khan, Teh, Watson, Tyedmers & Pauly, 2010). Although many studies
have shown that subsidies boost engagement with sustainable technology, other research has
generated contradictory results. Cui, Jiao and Jiao (2016) and Pauly (2010) found that
organizations that are highly dependent on government subsidies are less engaged with
sustainable technological innovations. It is deduced that they are less concerned with
competing for ever-changing market demands.
H12: Government subsidies have a significant relation to the adoption of sustainable
technology.
4.3.5 Organizational Characteristics
The characteristics of an organization are a substantial indicator in the measurement of their
capability to adopt innovations or new practices. Organizations should analyze whether their
capabilities – in terms of time, resources and information – are sufficient to embrace
sustainability (Bourlakis, Maglaras, Aktas, Gallear & Fotopoulos, 2014). Furthermore, their
capacity for survival in the current market can be an important aspect of organizational
behavior and attitudes (Stamm & Lubinski, 2011). In fact, size and age of an organization are
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good determinants of its capability to make business decisions and strategic developments
(Eggers, O’Dwyer, Kraus, Vallaster & Guldenberg, 2013).
H13: Organizational Characteristics have a significant relation to the adoption of sustainable
technology.
4.3.6 Economic Performance
An organization’s economic growth has always been associated with its capability to find
alternative solutions, such as innovations (Forsman & Temel, 2011). The implementation of
sustainable technology enables long-term operational cost savings, reducing expensive
purchases and cumbersome investments. With sustainable practices, organizations can gain
greater financial strength and avoid early shut-down (Gupta & Kumar, 2013; Jeong, Jang, Day
& Ha, 2014). Furthermore, sustainable practices boost the production of new goods and
services, which can be associated with sales growth (Forsman & Temel, 2011). A product or
service that fulfils the criteria of sustainability is part of the process of internationalization; the
global market has accepted sustainable technology as an important business factor. Moreover,
growth can still be achieved with lower inputs of resources. Thus, organizations will benefit
from long-term growth and sustainability opportunities in both foreign and domestic markets
(Bilas, Franc & Kvaternjak, 2013; Iradoust, 2016).
Profitability
Current business operations face uncertainties which create the need for operational
reconstruction and restructuring. This will both enhance the business sustainability and
profitability, at the same time. Profitability can be measured by the ability of an organization
to generate profit and survive in the current market. One way to improve profitability is by
boosting the power of technology and R&D (Choi, Narasimhan & Kim, 2016; Chumaidiyah,
2012; Zailani, Jeyaraman, Vengdasan & Premkumar, 2012); state-of-the-art sustainable
technology will generate higher annual yields and profits compared with traditional methods
(Karim, Sarwer, Phillips & Belton, 2014). Achieving sustainability requires organizations to
minimize their consumption of natural resources, which means it is essential that they switch
to other profitable alternatives. Minimizing input costs will increase the profit made by sale of
a product (Sanchez, Ruiz, Lopez, Perez, 2011). The main objective for an organization is to
gain profit – by employing sustainable practices, it can achieve this goal by tapping into the
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alternative resources available (Choi, Narasimhan & Kim, 2016; Ghisetti & Rennings, 2014;
Zailani, Jeyaraman, Vengdasan & Premkumar, 2012).
H14: Organizations have an expectation that sustainable technology will increase their
profitability.
Cost Savings
In a developing country, financial crisis is a norm for organizations – one that encourages them
to find new solutions for faster and lower cost production, without compromising on quality
(Bruun, Mortensen, Harlou, Worosch & Proschowsky, 2014). Production alternatives that
involve sustainable methods can significantly reduce costs (e.g. in logistics and machinery),
especially if other expenditures (e.g. operating costs, activity costs and traveling costs) are also
managed wisely. The adoption of sustainable methods also helps organizations to minimize
expenditure costs caused by accidents and hazards (Bourlakis, Maglaras Aktas, Gallear &
Fotopoulos, 2014; Chen & Tung, 2014; Santos, Barros, Mendes & Lopes, 2013).
Consequently, an optimized, sustainable and cost-friendly product can be created.
H15: Organizations have an expectation that sustainable technology will decrease their cost
utilizations.
Competitiveness
The relationship between sustainable development and organizational performance will affect
competitiveness. Adopting sustainable technologies will provide competitive advantages,
boosting financial performance and enabling the exploration of new innovation (GuerreroBaena, Gomez-Limon & Vicente-Fruet, 2014; Maletic, Maletic, Dahlgaard, Dahlgaard-Park &
Gimiscek, 2014). A result of international competitiveness is that countries reliant on export
products tend to compete by producing cheap items, and packaging for fast delivery, without
considering the environmental issues. In this case, competitors are an essential element to
pressure other countries to produce sustainable products and services. Due to globalization,
SMEs must compete on an international level – acquiring new sustainable technology will
allow them to be more competitive (Gupta, & Barua, 2016; Tan, Ochoa, Langston & Shen,
2015; Zhu, Cordeiro & Sarkis, 2013). This will encourage quality and functionality upgrades,
which is a form of sustainable technological innovation (Choi, Narasimhan & Kim, 2016;
Sterman, 2000; Yeh, Chu, Sher & Chiu, 2010).
55

H16: Organizations have an expectation that sustainable technology will increase their
competitiveness.
Market Share
Consumers nowadays are increasingly aware of the environment, causing an increased demand
for sustainable technology (Chen & Tung, 2014; Martin-Pena, Diaz-Garrido & Sanchez-Lopez,
2014). Other countries have set a standard requirement that export products that fulfil
environmentally-friendly criteria. This foreign pressure has encouraged many organizations to
include sustainable technology as a part of their market expansion strategy (Zhu, Cordeiro &
Sarkis, 2013). When sustainable technology is used to reduce the cost of resources, it creates a
market breakthrough for new sustainable innovation, as the costs will be lower. Even though
sustainable technology is perceived to be expensive, once the initiative has been adopted and
is widespread, the cost will be reduced for easier market share penetration (Lund, 2015).
Moreover, adoption of sustainable technology is a proven method to expand organizational
market share and gain new clients. SMEs tend to have problems competing with large
organizations, so adopting sustainable approaches is a good strategy to attract new markets
(Campos, 2012).
H17: Adopting sustainable technology can increase an organization’s market share.
4.3.7 Social Performance
Sustainability has created the expectation not only for organizations to improve their
environmental performance but also for the societies to be aware of their social responsibilities.
An organization’s relationship with their customers is crucial, as prolonged relationships with
repeat customers are essential to maintain a stable income (Svensson, Wood & Callaghan,
2010). According to Lita, Surya, Ruf & Syahrul (2014), customers’ expectations around
sustainability have a positive influence on organizational attitudes towards the sustainable
industry. Research indicates that by adopting innovations, an organization can compete on the
same level as other competitors in the same industry, increasing its value against the
competition (Lu & Ng, 2012). Therefore, developing advanced sustainable, innovative
practices and customer-oriented strategies are top priorities (Kim, Park, Kwon, Ohm & Chang,
2014). The more advanced the sustainable methods that are practiced, the more they can
improve organizational performance and increase competitiveness. This will in turn promote
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cost reductions, quality improvement and the generation of new products and processes
(Teixeira, Jabbour & Jabbour, 2012).
Relation to Society
A successful business is based not only on good products and marketing strategies but also on
an in-depth understanding of demand and purchasing decisions (Sopha & Klockner, 2011). It
has been observed that a growing number of communities are starting to make decisions that
are also based on their awareness of the environment, which has created demand on product
and service that is sustainable oriented. Once an organization adopts sustainable practices, its
reputation and image will be boosted as a result of the signal it sends that it cares for the
environment, signifying knowledge and understanding. Therefore, the relationship between
organizations and society will be improved, creating a win-win situation (Chen & Tung, 2014;
Martin-Pena, Diaz-Garrido & Sanchez-Lopez, 2014; Guerrero-Baena, Gomez-Limon &
Vicenta-Fruet, 2014). As well as the local community, foreign investors are more attracted to
countries that practice sustainable development, as it is likely that a mutual trust will come to
exist between the two parties. Foreign investors will pressure organizations to adopt sustainable
technology as an international requirement (Zhu, Cordeiro & Sarkis, 2013). Despite the
presence of similar products which can create competition, customers with high environmental
awareness usually rely more on organic and sustainable alternatives (Dvorakova & Zborkova,
2014).
H18: Organizations have an expectation that sustainable technology will strengthen their
relationships with society.
Philanthropy
Philanthropy means ‘love of humanity’, explaining the sense of responsibility towards others
or society. Organizations that can meet society’s obligations are considered to be philanthropic;
societal interests should be the objective, considered above maximizing profits. Thus,
philanthropic organizations tend to be more people oriented as part of their company objectives
(Huber & Mafi, 2013, p. 312). Nally and Taylor (2015) have described philanthropic thinking
as an important method of improving the world. In order to create a better society, all
organizations must start to shift their focus towards sustainable approaches. Every country is
obligated to create a safer and healthier place for its people, which is why governments put in
much effort towards creating opportunities for sustainability. According to Srivastava and On
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(2010), global philanthropy can help developing countries that are facing financial crises. Both
non-profit and for-profit organizations can produce and implement sustainable technologies,
with a focus on people and prosperity. Education and training is necessary to create
technologies that are beneficial for people living in poverty (Kisaalita, 2016; Nally & Taylor,
2015)
H19: Organizations have an expectation that sustainable technology will make them more
philanthropic.
4.3.8 Environmental Performance
Any organization should always aspire for transformation and increased organizational
resources, in order to create more value (Jarrar & Smith, 2014). Organizations must ensure they
have capacity to preserve resources, to support ongoing business that ensures economic and
ecological stability (Svensson, Wood & Callaghan, 2010). Moreover, by preserving the
environment, the organization can evaluate the impact of its use of resources, and the value of
its investments, in order to ensure its long-term survival (Baumann & Genoulaz, 2014).
According to Pelletier, Laska, Sztainer and Story (2012), sustainabile practices will improve
organizational attitudes and boost both societal and environmental safety. The adopter’s
healthier lifestyle can positively influence the organization’s performance. Throughout the
process, the well-being of the environment will eventually improve (Irandoust, 2016; Pomarici
& Vecchio, 2014).
Health and Safety
Khalili and Duecker (2013) have described the impact of sustainability in terms of the need to
focus on human health factors, eradicate poverty and improve safety regulations for employees.
In order to achieve standard requirements, Lilley (2009) has suggested that a healthy and safe
organization encompasses personal responsibility, quality of life, health, well-being and
happiness. To pursue this objective, the organization’s outputs should be contribute to these
outcomes. Zhang and Liang (2012) have suggested that human well-being and social equality
can be achieved through reduced environmental risk. An open market, with the availability of
decent jobs and new opportunities, is a step towards a healthy and safe lifestyle. Pursuing a
sustainable lifestyle is not an obligation but a means of creating satisfaction and a better life.
In fact, according to Bourlakis, Maglaras Aktas, Gallear and Fotopoulos (2014), improved
employee motivation, due to a good working environment, encourages employees to produce
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better results, and reduces negligence and compensation claims. Moreover, when organizations
make safer and healthier products, this is seen as a trustworthy action that prompts stronger
links with their customers (Fragnoli, Minicis & Tronci, 2013).
H20: Organizations have an expectation that sustainable technology will increase health and
safety within their organization.
Resource Sufficiency
The increasing cost of energy and resources creates incredible pressure for any organization;
therefore, they are constantly analyzing and improving their processes by putting in place
sustainable practices (Thiede, Posselt & Herrmann, 2013). With this type of innovation, their
use of non-renewable resources can be reduced – despite the fact that some studies indicate
that the end-use price of sustainable resources is approximately equivalent to that of traditional
resources, which can cause organizations to see benefits only through government support
policies (Lei, Jingxiao & Ruyang, 2011; Moon, Bergey, Bove & Robinson, 2016). Therefore,
by developing a system that can efficiently manage the price, process and procedures, minimal
use of resources can be achieved, and the output of unsustainable products can be reduced.
Without sufficient sources, it is difficult for any organization to consider further technological
innovations in order to survive in the current market. Changing consumer demand over time
also indicates the need for organizational changes to be made. Thus, the resources they need to
ensure their survival and meet societal demands remain available (Bocken, Farracho, Bosworth
& Kemp, 2014; Bourlakis, Maglaras Aktas, Gallear & Fotopoulos, 2014; Cui, Jiao, Jiao, 2016).
H21: Organizations have an expectation that sustainable technology will ensure that there are
sufficient resources for their future business operations.
4.4 Conclusion
This chapter has presented an in-depth discussion of the development of the theoretical
framework used for this research. From assembling the existing theories and models to the
development of the theoretical research outline, each variable (i.e. affective attitude, cognitive
attitude, sentimental persuasion, reasoned persuasion, anthropocentrism, altruism etc.) was
explained. After arranging all the inner variables according to their outer variables, hypotheses
were developed for testing and analysis. The current phenomenon of each antecedent will be
analyzed using the partial least squares – structural equation modelling (PLS-SEM) algorithm,
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which is a specific method. Each step of the analysis process will be explained in the next
chapter, from how the data was collected to how it was analyzed.
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CHAPTER FIVE:
RESEARCH METHODOLOGY
5.1 Introduction
This chapter will present the research procedures used for this study. The research methodology
will be analyzed to explore organizational perceptions of sustainable technology adoption. The
subsequent impact on organizational performance will also be scrutinized. The first part of this
chapter will cover the research design, scope of the study and test subject. The second part will
discuss the quantitative approach, sample size, research instruments, and variables. The third
part will explain the measurement of the variables, and the validity of the study is expounded
on in the fourth and final part. The process of data collection is also presented in this chapter,
as well as the approaches taken to analyze the data.
5.2 Research Design
This research is of an explanatory type: it collected information without changing the
environment or manipulating the results. This type of research has been used in many studies
that involve the development of a new class of analysis other than correlation. Many
researchers have used multivariate analysis (e.g. analysis of variance, regression or factor
analysis) to find the relationship between selected variables (Sarstedt, Ringle, Smith, Reams &
Hair, 2014). This type of research can provide more information about naturally occurring
human behaviors, attitudes and other characteristics. Explanatory research is usually the best
methodology for information collection; demonstrates relationships and describes the world as
it exists. According to Duguleana and Nicolae (2013), it is used when specific information on
the relation between humans’ attitudes and behaviors are needed. It can also be used when the
statistics must be based on clear facts. The instrument used is almost always a questionnaire.
This research tested multiple hypotheses to evaluate the potential explanations for the observed
relationships. This allowed for an explanation of the relationships between the variables. The
hypotheses were based on the literature review, outlined in Chapter 2, and were developed with
supporting explanations. Based on the hypotheses, a quantitative survey for Malaysian SMEs
was constructed.
Next, a field survey was conducted to evaluate organizational attitudes. The study used a
quantitative approach, allowing experiment designs that could evaluate both positive and
negative attitudes within the hypotheses (Griensven, Moore & Hall, 2014). In order to
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understand organizational attitudes, the probability of a negative attitude must be considered,
without the rejection of any variable, in order to explain the correct phenomenon. With the use
of a questionnaire, primary data was obtained from the samples to link the variables and
determine the intensity of that linkage. The questionnaire was distributed to all 645,136 SMEs
in Malaysia, to ensure equal opportunities were given to all subjects included in the sample.
5.2.1 Scope of the Study
The study was conducted within Malaysia, amongst all SMEs. As SMEs are essential to the
Malaysian economy, it is advisable that they adopt sustainable technology and benefit from
improved organizational performance. The Malaysian government has begun to provide
incentives and training, and this will encourage continuous involvement with innovation.
SMEs are starting to open their minds with regard to sustainable technology, regardless of the
arduous tasks involved in acquiring resources.
It is necessary to make several considerations when adopting a new innovation (e.g. benefits,
investments and risks). There are three types of SMEs (e.g. micro, small and medium), and
each of them have different objectives and profit margins as explain in chapter 2 (2.6)
paragraph 2. For micro organizations, most of them have only established business as a daily
routine to support their day-to-day requirements. Most have no interest in adopting sustainable
technology, as it involves high risk and large amounts of time and investment. In the case of
medium-sized organizations, their profit margins are high, so they can better afford the risk of
adopting sustainable technology for business expansion. SMEs are usually interested in
adopting new technology, but the risks faced by such actions are a cause for reconsideration.
This study focused on Malaysian SMEs in various sectors, using a quantitative method of data
collection. Collecting data from different sectors allowed the exploration of SMEs’ perceptions
of sustainable technology from people and organizations with different backgrounds and
experiences. Moreover, the wide variety in the sample resulted in widespread data. In order to
avoid data bias or sampling error, support from SME Corporation Malaysia was sought for the
distribution of the survey questionnaire to all 645,136 SMEs.
5.2.2 Sustainable Technology as a Concept
Malaysian SMEs have the option to adopt various kinds of sustainable technology; each sector
may have its own approaches to sustainability, according to what benefits them most. For
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service sectors, adopting a sustainable system will lead to lower mileage and transport costs,
and lower usage of electricity and non-renewable resources (Neuvonen, Kaskinen, Leppanen,
Lahteenoja, Mokka, & Ritola, 2014; Peters, Sinclair & Fudge, 2012). For manufacturing
organizations, sustainable processes can play a major role. Some organizations may have
chosen several unique methods that can reduce the damage that their production processes do
to the environment. Some organizations use sun-dried methods instead of charcoal-burning, in
order to diminish the atmospheric release of poisonous gas. Others have the option of using
recycled resources to reduce the use of natural resources (Ferenhof, Vignochi, Selig, Lezana &
Campos, 2014; Khalili, Duecker, Ashton & Chavez 2014; Nagalingam, Kuik & Amer, 2013).
These options vary according to the needs of each organization.
In order to analyze SMEs’ perceptions of sustainable technology, this research focused on the
concept of sustainability. This allowed organizations to evaluate sustainable technology as a
whole, not separately.
5.3 Quantitative Approach
A quantitative approach to research collects numerical information and generates statistics for
analysis. This type of research is typically hypothetic-deductive in nature (Griensven, Moore
& Hall, 2014; Muijs, 2010; Punch, 2014). It focuses primarily on explaining a particular
phenomenon. There are phenomena that do not exist in quantitative form but can still be
measured and analyzed statistically (e.g. attitudes and behaviors). Quantitative research
methods are commonly employed. If utilized in certain ways, they can contribute to the study
of organizational attitudes (Muijs, 2010; Punch, 2014; Westerman, 2014). Moreover, according
to Westerman (2006), quantitative research can be used in a variety of ways, necessitating
researchers in the field to think of quantitative methods in different ways. By developing a
specific instrument, researchers can measure human attitudes and behaviors. The phenomenon
of human attitudes, which does not exist in the form of numerical data, can be analyzed by
assigning specific numbers (rating scales), such as (1) strongly disagree, (2) Disagree, (3)
Nearly disagree, (4) Average, (5) Nearly agree, (6) Agree and (7) Strongly Agree. This specific
method can be applied to any phenomenon that requires numerical explanation (Muijs, 2010;
Punch, 2014). According to Muijs (2010), a quantitative research finding can be generalized to
a population, which makes it a suitable approach for this research.
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5.3.1 Sample Size of the Study
This study was conducted among SMEs in Malaysia, most of which are micro organizations
(77% of total SMEs). Small organizations stand at 20%, while the final 3% is made up of
medium-sized organizations. The largest sector of the SMEs in Malaysia is the services sector
(90%), followed by manufacturing (5.9%), construction (2.9%), agriculture (1%) and finally
mining and quarrying (0.2%) (Malaysia Economic Census, 2011).
Survey questionnaires were distributed to all 645,139 SMEs in the various sectors, and
feedback was expected from 300 to 350 respondents as the response rate were around 0.1% in
the previous research regarding Malaysian SMEs. The questionnaire was intended for the
decision maker for each organizations as a representative of their respective businesses. Thus,
every responses from the respondent were considered the decisions of the organizations as a
whole. PLS-SEM was one of the main statistical tools applied in the analysis stage of this
research. According to Hair, Sarstedt, Pieper and Ringle (2012) and Hair, Hult, Ringle and
Sarstedt (2013), the minimum sample size required for the analysis is 10 times the maximum
number of variables in the research model. For a thorough multivariate analysis, Hair (1998)
recommends that the appropriate sample size is a minimum of 15 subjects for each predictor
(variable). A sample size of 315 respondents was appropriate for this research, which employed
21 variables (both independent and dependent). However, a larger sample size was acceptable
for two reasons: (1) reliance on small sample sizes tends to produce a higher probability of
sampling error, which cannot reflect the target population; and (2) there is the possibility of
bias effects in small sample sizes, especially when dealing with non-normal data, as does this
research.
5.3.2 Research Instrument
The quantitative data for this study was collected using a survey questionnaire, which was
disseminated online to the participants (via SurveyGizmo). The questionnaire items were based
on related studies, and were empirically tested and validated in the context of sustainable
technology. The instrument collected participants’ responses on issues related to organizational
attitudes, specifically the adoption of sustainable technology within Malaysian SMEs. Factors
selected were based on the research questions and the developed theoretical research model.
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5.3.3 Variables of the Study
The following determinants and outcomes (independent and dependent variables) were
identified and discussed in the literature review (Chapter 2). They are factors that influence the
adoption of sustainable technology among SMEs in Malaysia, and its effects on organizational
performance. There are 21 variables of both independent and dependent variables with the
addition of organizational characteristic as the moderator (control variable) that correspond
with the research questions, as shown in Table 5.1 below.
Table 5.1: Variables of the study

Research Questions

Independent Variables

Research Question 1

Human Attitudes

Dependent Variables

What is the impact of attitudes 1. Affective Attitudes
on the adoption of sustainable 2. Cognitive Attitudes
technology in Malaysia?
3. Behavioral attitudes
Human Persuasion
Research Question 2
What is the impact of
persuasion on the adoption of
sustainable technology in
Malaysia?
Research Question 3

1. Sentimental
2. Reasoned
3. Credibility
Human Ethic

What is the impact of ethical
belief on the adoption of
sustainable technology in
Malaysia?
Research Question 4

1. Anthropocentrism
2. Eco-centrism
3. Altruism

What is the impact of
government
support
on
attitudes and adoption of
sustainable technology in
Malaysia?

1. Policies
2. Support
3. Subsidies

Research Question 5
What is the impact of
Organization’s
Characteristics on the
adoption of sustainable
technology in Malaysia?

Government aid

Control Variables
(Moderator)
Organization’s Characteristic
1. Duration
2. Size
3. Sector
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Organizational adoption
of sustainable
technology

Research Question 6

Organizational adoption of
sustainable technology

What is the expectation on
the outcome of the adoption
of sustainable technology in
Malaysia?

Economy
1.
2.
3.
4.

Profitability
Cost savings
Market share
Competitiveness

social
5. Relation to society
6. Philanthropy
environment
7. Health safety
8. Resources
sufficiency
5.4 Definition of the Measures of the Variables
The construct measurements used in this research were based on previous research that
measured attitudes. The questions were modified and validated by experts in innovation
management, to ensure that they were specifically relevant to this research. The survey
questionnaire consisted of 5 measured item scales, which is appropriate for a multi-variance
study to ensure high levels of convergent validity (Hair, Hult, Ringle, & Sarstedt, 2013; Hair,
Sarstedt, Pieper & Ringle, 2012; Sarstedt, Ringle, Smith & Hair, 2014; Sarstedt, Ringle, Smith,
Reams & Hair, 2014). The questionnaire items are presented below.
5.4.1 Organizational Attitudes
Affective Attitudes
Affective attitudes were measured through the assessment of human emotional attachment
towards sustainable technology. Organizations were asked about statements regarding their
feelings towards the adoption of sustainable innovation. These measurements have been used
previously by Bhanthumnavin and Bhantumnavin, (2014), Dulcic, Pavlic and Silic (2012),
Hair, Hult, Ringle and Sarstedt, (2013), Matthes, Wonneberger and Schmuck, (2014) and
Verdugo, Bonnes, Fonllem, Sing, Armenta and Carrus (2009).
1. I feel proud of supporting sustainable technology for SMEs.
2. I feel positive towards sustainable technology for SMEs.
3. I am happy to accept the changes in SMEs towards sustainability.
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4. I feel glad that sustainable technology has become a trend among SMEs.
5. Overall, I feel grateful that SMEs want to adopt sustainable technology.
Cognitive Attitudes
Cognitive attitudes were measured through organizational evaluative beliefs and judgements
around sustainability, specifically concerning the opportunities it creates within organizations.
Organizations were asked to rate their opinions on the benefits of sustainability. These items
were used by Bhanthumnavin and Bhantumnavin, (2014), Dulcic, Pavlic and Silic (2012), Hair,
Hult, Ringle and Sarstedt, (2013), Lee and Lee (2014) and Mishra, Akman and Mishra, 2014.
1. I believe sustainable technology can help improve the environment.
2. I believe that sustainable technology can increase the country’s development.
3. I believe sustainable technology can reduce pollution.
4. I believe that SMEs can contribute in reducing environmental issues.
5. Overall, I believe SMEs need sustainable technology to save the environment.
Behavioral Attitudes
Behavioral attitudes were measured through organizational readiness to take action and support
the adoption of sustainability. Organizations indicated their level of willingness to adopt
sustainable technology. These items were used by Bhanthumnavin and Bhantumnavin (2014),
Chen and Chao (2011), Dulcic, Pavlic and Silic (2012), Hair, Hult, Ringle and Sarstedt, (2013),
Mishra, Akman and Mishra (2014) Rizzuto, Schwarz and Schwarz (2014) and Verdugo,
Bonnes, Fonllem, Sing, Armenta and Carrus (2009).
1. I agree with the idea of sustainable technology for SMEs.
2. I will attend courses about sustainable technology.
3. I want to know more about sustainable technology.
4. I always discuss about sustainable technology with my employees.
5. Overall, I have developed an interest to adopt sustainable technology.
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5.4.2 Organizational Persuasions
Credibility Persuasion
Credibility persuasion was measured through organizational perceptions of sustainable
technology in terms of its credibility – an essential element of a technology if organizations are
to adopt it. A recognized product is better than its unknown counterparts, as the organization
may not know the unknown product’s capabilities. These items were used by Dulcic, Pavlic
and Silic (2012), Hair, Hult, Ringle and Sarstedt, (2013), and Sanchez, Sanchez and Hyder
2014.
1. A well-known sustainable technology is attractive to be adopted.
2. Sustainable technology that guaranteed is an important criterion for adoption.
3. Professional recommendation is an important criterion for adoption.
4. Internationally renowned sustainable technology is suitable for adoption.
5. Overall, I’m convinced to adopt sustainable technology that possess high credibility.
Sentimental Persuasion
Sentimental persuasion was measured through organizational affection for environmental
issues, which moves them to adopt sustainable technology. Organizations that are proenvironment have a certain attachment towards their surroundings. When their sentimental
values towards the environment are triggered, organizations can be persuaded to adopt
sustainable technology. These items were used by Dulcic, Pavlic and Silic (2012) and Hair,
Hult, Ringle and Sarstedt (2013).
1. Environmental crisis saddens me; hence I will adopt sustainable technology.
2. Environmental degradation angers me; I think sustainability is the answer.
3. Climate change worries me and this drives me to adopt sustainability.
4. I worry for human safety & welfare condition without adoption of sustainability.
5. Overall, environmental damage affect my emotions to adopt sustainability.
Reasoned Persuasion
Reasoned persuasion was measured through organizational perceptions of sustainable
technology. Giving organizations reasons to approach sustainability suggests to them the ways
they can benefit. With strong reasoning, organizations can accept a new innovation despite
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knowing nothing about it. These items have been used by Dulcic, Pavlic and Silic (2012), Hair,
Hult, Ringle and Sarstedt, (2013) and Han (2015).
1. I want sustainable technology that brings benefits to SMEs.
2. I’m interested in sustainable technology if it can increase SMEs’ image.
3. I prefer a sustainable technology that protects the safety of my employees.
4. I choose sustainable technology that can decrease my employees’ workload.
5. Overall, I will adopt sustainable technology if it can provide a sufficient reason.
5.4.3 Organizational Ethical Belief
Anthropocentrism
Anthropocentrism is an ethical view that measures the human capability to perceive the
importance of the environment towards human beings. This item measured the organizations’
perceptions of the environment, in terms of whether or not they think the environmen is
important for their future. These items were used by Dulcic, Pavlic and Silic (2012), Hair, Hult,
Ringle and Sarstedt, (2013), Kim, Jang and Kim (2014) and Matthes, Wonneberger and
Schmuck, (2014).
1. The condition of the environment will affect the quality of SMEs.
2. SMEs need to respect the environment to survive in the current market.
3. Maintaining the environment will attract more customers.
4. A sustainable environment can supply sufficient natural resources.
5. Overall, sustainable technology need to be adopted for the survival of all SMEs.
Eco-centrism
Eco-centrism is an ethical view of organizations who love and respect the environment as part
of the ecosystem. Organizations that respect the environment have an ethical view
environmental conservation is their responsibility. These items were used by Dulcic, Pavlic
and Silic (2012), Hair, Hult, Ringle and Sarstedt, (2013), Han (2015), Jebarajakirthy and Lobo
(2014), Matthes, Wonneberger and Schmuck (2014), Wang, Liu and Qi (2014), and Vecchio
and Annunziata (2015).
1. I am willing to adopt sustainability in order to protect the environment.
2. I have the responsibility to ensure the environment is protected and sustained.
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3. I consider myself as a person who is concerned about the environment.
4. I’m frustrated when people do not care for the environment.
5. Overall, I am obligated to save the environment for its intrinsic value.
Altruism
Altruism refers to an organization’s attitudes towards performing an action, based on their
conclusion that the action can help people around them. These items were used by Dulcic,
Pavlic and Silic (2012), Hair, Hult, Ringle and Sarstedt, (2013), Vecchio and Annunziata
(2015), and Verdugo, Bonnes, Fonllem, Sing, Armenta and Carrus (2009).
1. I feel obligated to save the environment for everyone’s safety.
2. I’m ready to adopt sustainable technology for a better future for everyone.
3. It’s my responsibility to ensure a comfortable environment for my employee.
4. Sustainability will help support the survival of other SMEs.
5. Overall, I am responsible to adopt sustainability for humankind.
5.4.4 Government Aid
Government Policies
The Malaysian government has developed several policies that can help and promote the
implementation of sustainable technology in Malaysia. The government can also use its
policies to work towards this objective, by creating awareness among SMEs, and inspiring
interest in the development of sustainable technology. These measurements were used by
Dulcic, Pavlic and Silic (2012) and Emodi and Boo (2015).
1. Government policy can attract more foreign investors on sustainable business.
2. Government policy can encourage sustainable technology usage.
3. Government policy can improve sustainable technology efficiency.
4. Government policy educate SMEs on sustainable technology benefits.
5. Overall, government policy help SMEs to adopt sustainable technology
Government Support
Government support will help organizations to prepare for the adoption of sustainable
technology, by educating organizations on the management of sustainable technology. These
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measures were used by Dulcic, Pavlic and Silic (2012), Hansen and Nygaard (2014) and Hilson
(2000).
1. Government support can equip managers with skills to achieve sustainability.
2. Government support can educate employees to practice sustainability.
3. Government support can encourage conservation and pollution prevention.
4. Government support can provide information on sustainable technology.
5. Overall, government support can help SMEs to understand sustainability.
Government Subsidies
Subsidies are a form of financial support supplied by the government, and they can be used to
encourage SMEs to adopt sustainable technology. Most SMEs have limited financial resources
to invest in new technology, and outside help will encourage them to adopt new technology.
These measurements were used by Badcock and Lenzen (2010), Dulcic, Pavlic and Silic
(2012), Hansen and Nygaard (2014) and Sun, Bai, Qiu and Cai (2014).
1. Government subsidies will decrease SMEs’ burden on investment.
2. Government subsidies will influence more SMEs to adopt sustainability.
3. Government subsidies can fund the development of sustainable innovation.
4. Government subsidies can lower the risk of adopting sustainable technology.
5. Overall, government subsidies increase SMEs’ interest to adopt sustainability.
5.4.5 Economic Performance
Profitability
Profitability was measured by organizational sales turnover minus production costs. The use
of sustainable technology can reduce production costs and, hence, boost sales as the production
costs will be reduced while the price increase or remain the same. These measurements were
used by Gupta and Kumar (2013), Huong, Everaarts, Neeteson and Struik (2013), Jeong, Jang,
Day and Ha (2014), and Karim, Sarwer, Phillips and Belton (2014).
1. Sustainable technology can increase SMEs’ financial strength.
2. Sustainable technology can increase the quantity output.
3. Sustainable technology can increase the output price.
4. Sustainable technology can increase sales gross return.
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5. Overall, sustainable technology can increase SMEs’ profitability.
Cost Saving
Costs are most important consideration of any business. The impact of cost within an
organization can determine its profit margin and market share. By reducing the cost of
manufacturing, an organization can enhance its economic return. The survey measured the
capability of sustainable technology to reduce annual costs. These items were used by
Chkanikova and Lehner (2014), Dulcic, Pavlic and Silic (2012), Hair, Hult, Ringle and
Sarstedt, (2013), Sambasivan, Bah and Jo-Ann (2013), and Santos, Barros, Mendes and Lopes
(2013).
1. Sustainable technology can save cost for future project development.
2. Sustainable technology can save cost for input materials.
3. Sustainable technology can avert penalty imposed by environmental regulators.
4. Sustainable technology can reduce payment on accidents and claims.
5. Overall, adopting sustainable technology will help SMEs save cost.
Competitiveness
In adopting a new innovation, organizations have the opportunity to enter a new market
segment, where they will meet new competitors. This kind of expansion help them grow their
asset base and market share to generate more income. These items were used by Chkanikova
and Lehner (2014), Dulcic, Pavlic and Silic (2012), Hair, Hult, Ringle and Sarstedt, (2013) and
Lee, Kim & Phaal (2012).
1. Sustainable technology will increase competitiveness across the supply chains.
2. Sustainable technology allow SMEs to compete with larger organization.
3. Sustainable technology allow SMEs to compete in new area.
4. Sustainable technology allow SMEs to compete internationally.
5. Overall, sustainable technology increase SMEs competitiveness.
Market Share
Market share was measured by the organizations’ anticipation of the potential benefits offered
by sustainable technology, in terms of expanding their market share within and outside of their
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distribution area. This measure was used by Dulcic, Pavlic and Silic (2012) and Jebarajakirthy
and Lobo (2014).
1. Sustainable technology can enhance SMEs’ distribution process.
2. Sustainable technology provide access for products to enter new market.
3. Sustainable technology will help marketing products internationally.
4. Adopting sustainable technology will open a new investment for SMEs.
5. Overall, adopting sustainable technology expand SMEs’ market share.
5.4.6 Social Performance
Relation to Society
It is important for an organization to expand their relationships with society. This will enhance
the organization’s reputation among members of society, create mutual trust, improve its image
and attract more customers. These items were used by Dulcic, Pavlic and Silic (2012), Hair,
Hult, Ringle and Sarstedt (2013) and Sambasivan, Bah and Jo-Ann (2013).
1. Sustainable technology will increase SMEs’ attraction to society.
2. Sustainable technology will increase loyalty among society.
3. Sustainable technology will increase societies’ satisfaction.
4. Sustainable technology is part of the development plan for society.
5. Overall, sustainable technology will improve the relation with the society.
Philanthropy
Philanthropy is related to an organization’s aims in terms of fulfilling societal needs.
Philanthropy can create better lives for people and contribute to the sustinability of a business.
These item measurements were used by Dulcic, Pavlic and Silic (2012), Gao, Faff and Navissi,
(2012), Huang, Ye and Kao (2015), Huber and Mafi (2013), Nally and Taylor (2015), Quazi,
Rugimbana, Muthaly and Keating (2003), and Srivasta and Oh (2010).
1. Sustainable technology can increase SMEs’ beneficence act.
2. Sustainable technology can encourage social businesses for the society.
3. Sustainable technology usage is an act towards society welfare activities.
4. Sustainable technology can allocate funds for charity activities.
5. Overall, sustainable technology enable SMEs to take action in helping society.
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5.4.7 Environmental Performance
Health Safety
Traditional processes are focused on outcomes. With sustainable technology, every criteria in
the production process, from human management to resource management, is important. This
can help reduce the employee and customer exposure to hazards and harmful substances. These
items were used by Dulcic, Pavlic and Silic (2012), Hair, Hult, Ringle and Sarstedt (2013) and
Sambasivan, Bah and Jo-Ann (2013).
1. Sustainable technology will reduce the probability of accidents and waste.
2. Sustainable technology will reduce the usage of harmful substance.
3. Sustainable technology will help change employees’ lifestyle.
4. Sustainable technology will create better human resource system.
5. Overall, sustainable technology increases health and safety for SMEs.
Resource Sufficiency
Resource sufficiency was measured by asking about organizational assumptions around the
capability of sustainable technology to help them control and manage their resources. These
items wree used by Dulcic, Pavlic and Silic (2012), Hair, Hult, Ringle and Sarstedt, (2013),
Ion and Gheorghe (2014), Lorek and Spangenberg (2014) and Pattnaik and Dhal (2015).
1. Sustainable technology ensure higher ratio of products with less resources.
2. Sustainable technology can manage SMEs resources consumption.
3. Sustainable technology will help the environmental regeneration.
4. Sustainable technology will provide SMEs a wider variety of resources.
5. Overall, sustainable technology will help in managing resources efficiently.
5.4.8 Adoption of Sustainable Technology
To measure the willingness of an organization to adopt sustainable practices, it is essential to
determine their willingness to overcome obstacles to reach success. This has been shown in
existing research by Kim, Kim and Goh (2011), Quazi and Talukder (2010), Talukder (2011;
2012; 2014) and Talukder and Quazi (2011). Each of the following questions was measured
using a five-point scale.
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1. Frequency of usage: Organizations were asked to indicate how frequently they used
sustainable technology that had been adopted by their organization. This indicated their
interest in sustainable technology.
How frequently would your organization use sustainable technology for any related
job?
(1) Several times a day, (2) Once a day, (3) Once a week, (4) Once a month, (5) Less
than once a month
2. Actual amount of time spent: Organizations were asked to indicate the amount of time
they spent using sustainable technology within their organizations.
How long will your organization spend in a day on sustainable technology for any
related job?
(1) All the time, (2) 6 to 8 hours, (3) 4 to 6 hours, (4) 2 to 4 hours, (5) Less than 2 hours.
3. Usage level: Organizations were asked to indicate their usage of sustainable technology
within their organizations.
Please indicate your organization usage level when applying sustainable technology in
any related job?
(1) Used extensively (2) Used frequently (3) Used quite often (4) Used rarely (5) Not
used at all
4. Amount of technology used: Organizations were asked about the amount of
sustainable technology that used within their organizations.
How many different types of sustainable technology will you use in your organization?
(1) 5 and above, (2) 2 to 4, (3) 2 to 3, (4) 1 to 2, (5) None at all.
5.

Sophistication level of technology used: Organizations were asked about their
willingness to use sophisticated technology.
Do you use any sophisticated sustainable technology within your organization?
(1) Used extensively, (2) Used frequently (3), Used quite often, (4) Used rarely, (5)
Not used at all.
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5.5 Validity and Reliability
When the researcher is designing the research, it is essential that they prove the validity and
reliability of the study. Internal validity can be threatened when an extra variable provides a
different explanation for the research findings. This opposing hypothesis can generate
conflicting results, affecting data analysis. If a research design aims to examine the probability
that sustainable technology will increase organizational performance, the validity of the
research may be disrupted if there is an extra variable that produces an alternative finding – for
example, one that shows increased performance is not related to the adoption of sustainable
technology. External validity is also important; the research design must be adequate and
generalized so that there is no bias towards any of the participants. The validity of the research
were analyzed using Convergent Validity and Discriminant Validity
An assessment of reliability is also a necessary component of research design. Reliability is the
ability of a measure to produce the same or highly similar results on repeated research design.
It is related to the consistency of response across retesting with the same instrument. The
reliability of this research were analyzed using Cronbach Alpha and Composite reliability test.
5.5.1 Pilot Study
A pilot or feasibility study is a small experiment designed to test the logistics and gather
information prior to a larger study, in order to improve the survey’s quality and efficiency. It
can reveal the proposed survey design’s weaknesses, which can then be fixed before
commencing the large-scale research, to reduce time and resources.
In the process of validating the credibility of the questions, the research questions were tested
in a pilot study, prior to the commencement of the research. The pilot study tested whether or
not participants easily understood the questions. It aimed to ensure that the questionnaire was
well constructed and that the questions would elicit insightful responses from participants. It
also aimed to allow the identification of questions that respondents may tend to misinterpret,
skip or answer improperly. The answers given by the pilot participants would determine the
reliability and validity of the survey.
Pilot participants were selected randomly through a stratified sampling method according to
the sectors of each SMEs around Selangor, Malaysia; a total of 35 respondent were selected
and they were notified that their information and responses would not be included in the
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research. The response from the pilot study were excellent and the data findings has been
included in chapter 6.
5.6 Data Collection Process
In order to analyze the potential gap between organizational attitudes towards sustainable
technology and its perceived outcomes for performance, data was collected from SMEs in all
parts of Malaysia. In order to analyze and explain this relationship, the data was collected from
two sectors – services-oriented SMEs and product-oriented SMEs – to gain an understanding
of their organizational attitudes towards the adoption of sustainable technology. The research
data was collected via an online survey tool and database (SurveyGizmo). By distributing the
survey questionnaire online, participants were able to respond from within their own
organizations, where it was considered that they would be most comfortable when answering
the questions. The questionnaire consist of 4 pages long, which were divided into three section
(see appendix 4). SurveyGizmo also provide a brief figures on the results of the data collected,
but the researcher preferred to used SPSS software to organize the data to be transfer to
SmartPLS software for an extensive analysis.
5.7 Data Analysis
The data acquired was in the form of non-normal data distribution, containing both positive
and negative results. Using the normal covariance-based structural equation model (CB-SEM),
the data was analyzed in order to confirm or reject the hypotheses. However, instead of
rejecting the hypotheses in the first instance, this researcher considered the negative
possibilities as part of the research data, especially when the data could be proved to be
significant for the evaluation. In order to analyze both positive results, data analysis used PLSSEM, developed by Herman Wold (1974; 1982). As well as its specialization in analyzing nonnormal data, use of PLS-SEM enables the analysis of the small sample sizes used for this
research. Furthermore, PLS-SEM can measure multiple construct variables at the same time,
allowing the evaluation of multiple theories within one model. As this particular research
utilizes 5 basic theories that have been expanded and modified according to previous research
on sustainable technology, the use of PLS-SEM is essential to accurately measure the data
collected (Hair, Hult, Ringle, & Sarstedt, 2013; Hair, Sarstedt, Pieper & Ringle, 2012; Sarstedt,
Ringle, Smith & Hair, 2014; Sarstedt, Ringle, Smith, Reams & Hair, 2014).
To test the reliability of the variables, the normal CB-SEM usually uses Cronbach’s alpha.
Meanwhile, analyzing non-normal data with a small sample size requires a PLS-SEM
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algorithm to emphasize an indicator showing stronger reliability levels. It will then generate a
composite reliability, as introduced by Joreskog (1971). In PLS-SEM, in order for variables to
be interpreted as absolutely important, they must have an outer loading that exceeds 0.50. Any
variables below 0.50 are considered strong candidates for removal, unless they can be retained
by expert opinion (Hair, Hult, Ringle, & Sarstedt, 2013; Hair, Sarstedt, Pieper & Ringle, 2012;
Sarstedt, Ringle, Smith, Reams & Hair, 2014). The composite reliability value between 0.70
and 0.90 can be regarded as satisfactory in advanced theoretical research.
The research data will be further tested for its convergent validity and discriminant validity.
The convergent validity of the variables is measured and established by their average variance
extracted value (AVE). The AVE is equivalent to the communality of a construct. An AVE
value of 0.50 or higher indicates that, on average, the construct explains more than half of the
variables’ variance. On the contrary, an AVE less than 0.50 indicates that, on average, more
error remains in the items compared with the variance explained by the construct. Convergent
validity assessment builds on the AVE values as the evaluation criterion. Discriminant validity
is the extent to which a variable is truly distinct from other variables by an empirical standard.
This indicates that a variable is unique and can capture phenomena that are not presented by
other variables in the theoretical research model. The Fornell-Larcker criterion is a
conservative approach to discriminant validity assessment. It compares the square root of every
AVE value with the latent variable correlations. The square root of each variable’s AVE should
be greater than its highest correlation to any other variables (Hair, Hult, Ringle, & Sarstedt,
2013).
Data acquired from the respondents was analyzed using Statistical Package for Social Sciences
(SPSS) and SmartPLS. SPSS is a structural equation modelling program that can analyze data
from several populations at once. It can also estimate the mean for independent variables.
Furthermore, it can examine every pair of models, in which one model can be obtained by
placing parameter restriction on the others. Using SPSS, the factor loading for each
measurement construct (a 5-measurement scale) wre specified into a single variable. Next, the
inter-correlations among the studied variables (Pearson’s Correlation) were tested. Data gained
from SPSS was then imported to SmartPLS for further analysis.
Multivariate analysis is a statistical tool used to investigate relationships between variables.
The investigation seeks to ascertain the causal effect of one variable upon another. According
to the theoretical research framework, this study aims to explain and investigate the relationship
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of the identified variables – that is, organizational attitudes towards the adoption of sustainable
technology, and organizational performance outcomes. The research assessed that there is
statistical significance for the relationship between the variables.
SmartPLS was utilized for data analysis, as it is able to measure constructs possessing nonnormal distribution. By using the PLS-SEM algorithm to run an ordinary least squares (OLS)
regression analysis, this research set out to determine organizational attitudes towards
sustainable technology, and the perceptions around gaining benefits that increase the
organizational performance.
Next, the theoretical research framework was evaluated and the coefficient of determination
extracted. A blindfolding and predictive relevance was calculated to summarize the results. An
importance-performance matrix analysis was used to conclude the findings. Finally, a
modelling categorical moderator effect was calculated to determine the effects of organizatinal
Characteristics on the adoption of sustainable technology.
5.8 Conclusion
This chapter explained the research methods and methodologies used to collect and analyze
data for this research. The research is explanatory in nature – it sets out to explain the
phenomenon of Malaysian SMEs’ perceptions of sustainable technology adoption and its
impact on organizational performance. Using the variables in the study, a survey questionnaire
was developed for distribution to all Malaysian SMEs. A minimum of 300 to 350 responses is
required for proper analysis of the phenomenon. Data analysis will be presented in Chapter 6,
in which all the findings and analysis are appropriately arranged to justify and explain the
phenomenon of sustainable technology adoption.
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CHAPTER SIX:
FINDINGS AND ANALYSIS
6.1 Introduction
The objective of this chapter is to provide a complete set of all the data findings which were
analyzed for the advanced model of sustainable technology adoption. The model was tested
statistically using the data from the questionnaire distributed and collected in the duration of
four months (September until December 2015). The data was obtained from decision maker
from each SMEs in Malaysia as the representative of their organizations, with the help of SME
Corporation Malaysia. The findings assisted in the analysis of the SMEs’ perceptions of the
adoption of sustainable technology.
To present the findings, the results were divided into 5 sections, covering all data sets, as
follows:
(1) Organizational characteristics profiles
(2) respondents’ adoption of sustainable technology
(3) cross-tabulation of level of usage and Organizational characteristics
(4) correlations between studied variables
(5) reliability and validity of instruments
(6) evaluation of the theoretical research framework.
After the evaluation, the coefficient of determination (R²) and the blindfolding and predictive
relevance (Q² Value) were extracted. To summarize the data, an importance-performance
matrix analysis (IPMA) was conducted. Finally, modelling categorical moderator effects were
applied, as outlined towards the end of this chapter.
The data collected for this study was derived from 382 respondents. A total of 322 complete
questionnaires were used; 53 respondents had opted out in the middle of the session. The
remaining 7 questionnaires were disqualified because the respondents did not answer the
questions appropriately.
6.2 Analysis of Organizational characteristics Data
This section analyzes the Organizational characteristics data and explains the samples’
descriptive statistics in the form of a frequency table. Descriptive data constitutes an important
source of information about SMEs’ perceptions regarding the adoption of sustainable
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technology. The section elaborates on the description of respondents’ profiles in order to
identify their basic and organizational characteristics. Table 6.1 summarizes the respondents’
Organizations’ Characteristics, including the type of organization they work for, the age of the
business, and its number of employees, annual sales turnover and location.
Respondents from service-oriented organizations constituted 43.5%, while respondents from
product-oriented organizations represented 56.5% of the cohort. This distribution of
organization type indicates that product-oriented organizations were more aware of the
existence of sustainable development, due to their higher exposure to sustainable technology
compared with service-oriented organizations.
Table 6.2: Respondents’ Characteristics Information

Characteristic
Type

Age

Employees

Sales

Location

Frequency

Percentage (%)

Service-oriented

140

43.5

Product-oriented

182

56.5

More the 20 years

35

10.9

16 to 20 years

28

8.7

11 to 15 years

59

18.3

6 to 10 years

108

33.5

Less than 5 years

92

28.6

75 to 200 employees

52

16.1

5 to 75 employees

128

39.8

Less than 5 employees

142

44.1

MYR15 million to MYR50 million

50

15.5

MYR300,000 to MYR15 million

149

46.3

Less than MYR300,000

123

38.2

Johor

110

34.2

Kedah

40

12.4

Kelantan

7

2.2

Negeri Sembilan

1

0.3

Pahang

6

1.9

Perak

9

2.8

Selangor

94

29.2

WP Kuala Lumpur

55

17.1

322

100

TOTAL

A total of 35 organizations (10.9%) that participated in the survey had been established for
more than 20 years, while 8.7% had been operational for 16 to 20 years; 18.3% had run their
businesses for 11 to 15 years, and another 33.5% for a period of 6 to 10 years. The remaining
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28.6% represented a group of newcomers in the business world, having started their businesses
less than 5 years ago.
According to SME Corporation Malaysia, SMEs are divided into three categories – micro,
small and medium – each with their own characteristics. Micro organizations have fewer than
5 employees and accumulated annual sales turnover of less than MYR300,000. The small-scale
organizations have between 5 and 75 employees, with MYR300,000 to MYR15 million sales
turnover annually. Medium-sized organizations have 75 to 200 employees, and generate sales
turnover of MYR15 million to MYR50 million a year. As per the data provided in Table 5.1,
survey respondents mostly came from organizations with fewer than 5 employees (44.1%),
followed by organizations with 5 to 75 employees (39.8%) and medium-sized organizations
(16.1%). Although most of the organizations that participated in this survey were small-scale
organizations, the highest percentage of respondents came from organizations with sales
turnover of between MYR300,000 and MYR15 million (46.3%), followed by less than
MYR300,000 a year (38.2%) and MYR15 million to MYR50 million per year (15.5%).
Two important observations can be made from the data: (1) organizations that took part in this
survey reflected the current status of Malaysian organizations, with micro organizations having
the highest number, followed by small-scale organizations and medium-sized organizations,
and (2The large number of establishment made higher awareness on sustainable technological
innovations and willing to participate in studies on the adoption of sustainable technology.
The majority of the respondents were from organizations established in Johore (34.2%),
followed by Selangor (29.2%), WP Kuala Lumpur (17.1%) and Kedah (12.4%). The remaining
respondents were based in Perak (2.8%), Kelantan (2.2%), Pahang (1.9%) and Negeri Sembilan
(0.3%).
6.3 Organizations’ Sustainable Technology Adoption Level
This section reports on the level at which respondents’ have adopted sustainable technology.
These levels were indicative of their usage, in terms of frequency, duration, usage level, types
of sustainable technology used, and level of sophisticated usage. Tables 6.2 to 6.6 summarize
the data collected from the respondents, displaying that the adoption of sustainable technology
is justified. A wide range of usage was observed: from no use to extensive use.

83

6.3.1 Frequency of Use, Sustainable Technology for Any Related Job
28% of the respondents used sustainable technology on a frequent basis (several times a day),
whereas another 18% used it only once a day. 12.7% used sustainable technology once a week,
while another 22.4% used it monthly. The remaining 18.9% used sustainable technology less
than once a month, which was the lowest frequency option offered. This confirms that the
respondents were open to accepting sustainable technology. Table 6.2 below displays the
relevant data.
How frequently would your organization use sustainable technology for any related job?
Table 6.3: Frequency of use on sustainable technology for any related job

Frequency of Use

Frequency

Percent (%)

Several times a day

90

28.0

Once a day

58

18.0

Once a week

41

12.7

Once a month

72

22.4

Less than once a month

61

18.9

TOTAL

322

100

6.3.2 Daily Time Spent on Sustainable Technology for any Related Job
Table 6.4 shows the duration of time that respondents spent in one day on sustainable
technology. The data shows that 18.9% spent all of their working times using sustainable
technology, 25.2% used it for 6 to 8 hours a day, 20.8% for 4 to 6 hours a day, and 10.9% for
2 to 4 hours a day. The remaining 24.2% respondents used it for less than 2 hours or not at all.
This shows that respondents in some organizations were required to use sustainable technology
regularly, while others were not required to use it at all in their daily tasks.
How long would your organization spend in one day on sustainable technology for any related job?
Table 6.4: Duration of time spent on sustainable technology for any related job

Duration of Use

Frequency

Percent (%)

All the times

61

18.9

6 to 8 hours

81

25.2

4 to 6 hours

67

20.8

2 to 4 hours

35

10.9

Less than 2 hours

78

24.2

TOTAL

322

100
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6.3.3 Level of Usage, Sustainable Technology in any Related Job
The response to the question on the level of sustainable technology usage shows that 19.9%
used it extensively, 27.3% frequently used it, 24.2% used it quite often, and 14.9% rarely used
any sustainable technology. A further 13.7% answered that they did not use any sustainable
technology in their organization.
Please indicate your organization’s level of usage if you decide to apply sustainable technology in any related
job.
Table 6.5: Organizations’ usage level of sustainable technology in any related job

Usage Level

Frequency

Percent (%)

Used extensively

64

19.9

Used frequently

88

27.3

Used quite often

78

24.2

Used rarely

48

14.9

Not used at all

44

13.7

TOTAL

322

100

6.3.4 Types of Sustainable Technology in Organizations Willing to Use it
Regarding the number of types of sustainable technology (i.e. solar panels, transportation
planning, green infrastructure, waste management etc.) that an organization used, 13.4% used
more than 5 types of sustainable technology, 15.2% used between 3 and 4 types, and 30.1%
used between 2 and 3 types. This shows that it is possible to use multiple types of sustainable
technology within one organization in order to achieve a sustainable business. Another 30.1%
of the respondents were willing to try one or two types of sustainable technology, and another
11.2% decided to ignore any sustainable technology in their organization.
How many types of sustainable technology that your organization would use?
Table 6.6: Different types of sustainable technology that organizations are willing to use

Types of Sustainable Technology

Frequency

Percent (%)

5 and above

43

13.4

3 to 4

49

15.2

2 to 3

97

30.1

1 to 2

97

30.1

None at all

36

11.2

TOTAL

322

100
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6.3.5 Level of Usage, Sophisticated Sustainable Technology
Table 6.7 shows that 23.9% of respondents extensively used sophisticated sustainable
technology, 24.5% used it frequently, and 32.0% used it quite often. Even though sustainable
technology is a new and emerging technology in Malaysia, many organizations are willing to
learn and use sophisticated sustainable technology. Only a few (13.4%) used it rarely, and only
6.2% indicated that they would not use any sophisticated sustainable technology at all.
How would you use a sophisticated sustainable technology within your organization if you decide to adopt it?
Table 6.7: Level of usage of sophisticated sustainable technology

Usage Level

Frequency

Percent (%)

Used extensively

77

23.9

Used frequently

79

24.5

Used quite often

103

32.0

Used rarely

43

13.4

Not used at all

20

6.2

TOTAL

322

100

6.4 Cross-Tabulation, Level of Usage and Respondents’ Organization Characteristics
This section presents cross-tabulations for usage level – as measured by frequency, duration,
usage level, the usage of different types of sustainable technology, and the level of
sophisticated usage – by the respondents’ Organization characteristics, such as organization
type, age of the business, number of employees, and annual sales turnover. Tables 6.8 to 6.27
summarize the relevant data.
6.4.1 Frequency of Usage by Type of Organizations
The data in Table 6.8 shows that 13.4% of the service-oriented respondents indicated that they
used sustainable technology several times a day, and 14.6% of the product-oriented
respondents used sustainable technology several times a day. Only 6.2% of service-oriented
respondents and 6.5% of product-oriented respondents indicated that they used sustainable
technology once a week. This indicates that 8.4% of the service-oriented respondents and
10.6% of the product-oriented respondents used sustainable technology less than once a month.
The data indicates that product-oriented respondents used sustainable technology more
frequently than service-oriented respondents. Figure 6.1 shows the extent of use in terms of
organizational characteristics.
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Table 6.8: Frequency of usage by type of organizations
FREQUENCY OF USAGE
TYPE OF
ORGANIZATION

SERVICEORIENTED
PRODUCTORIENTED

TOTAL

Count
% of total
Count
% of total
Count
% of total

Several
times a day
43
13.4%
47
14.6%
90
28.0%

Once a
day
20
6.2%
38
11.8%
58
18.0%

Once a
week
20
6.2%
21
6.5%
41
12.7%

Once a
month
30
9.3%
42
13.0%
72
22.4%

Less than
once a month

27
8.4%
34
10.6%
61
18.9%

TOTAL
140
43.5%
182
56.5%
322
100.0%

50
45
40

Count

35
30
25
20
15
10
5
0
Several times Once a day Once a week
a day

Once a
month

Less than
once a month

Usage Level
Service Oriented

Product Oriented

Figure 6.1: Usage Level by Type of Organization

6.4.2 Duration of Usage by Type of Organization
The data shows that only 5.6% of respondents from service-oriented organizations, and 13.4%
of respondents from product-oriented organizations, used sustainable technology all the time,
including for work outside working hours. Data indicated that another 10.6% of serviceoriented respondents and 10.2% of product-oriented respondents used sustainable technology
for approximately 4 to 6 hours a day. The remaining 24.2% had low interest in using sustainable
technology, using it for less than 2 hours a day. Table 6.9 displays data for average time spent
per day on sustainable technology according to organizational characteristics.
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Table 6.9: Duration of Usage by Types of Organizations
DURATION OF USAGE
TYPE OF
ORGANIZATION

SERVICEORIENTED
PRODUCTORIENTED

TOTAL

Count
% of total
Count
% of total
Count
% of total

All the
time
18
5.6%
43
13.4%
61
18.9%

6 to 8
hours
45
14.0%
36
11.2%
81
25.2%

4 to 6
hours
34
10.6%
33
10.2%
67
20.8%

2 to 4
hours
14
4.3%
21
6.5%
35
10.9%

Less than
2 hours
29
9.0%
49
15.2%
78
24.2%

TOTAL
140
43.5%
182
56.5%
322
100.0%

60
50

Count

40
30
20
10
0
All the times 6 to 8 hours 4 to 6 hours 2 to 4 hours Less than 2
hours

Duration of Use
Service Oriented

Product Oriented

Figure 6.2: Duration Usage by Types of Organizations

6.4.3 Usage Level by Type of Organization
A total of 9.6% of respondents from service-oriented organizations used sustainable technology
extensively, while 6.8% used it quite often, and 6.2% used it rarely. The data shows that 6.8%
did not use sustainable technology at all. Among the product-oriented organizations, a total of
10.2% used sustainable technology extensively. The highest percentage (17.4%) used the
technology quite often in their daily workload; 8.7% rarely used it, and the remaining 6.8% did
not use any technology at all within their organizations.
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Table 6.10: Usage Level by Type of Organization
USAGE LEVEL
TYPE OF
ORGANIZATION

SERVICEORIENTED
PRODUCTORIENTED

TOTAL

Count
% of total
Count
% of total
Count
% of total

Used
extensively
31
9.6%
33
10.2%
64
19.9%

Used
frequently
45
14.0%
43
13.4%
88
27.3%

Used quite
often
22
6.8%
56
17.4%
78
24.2%

Used
rarely
20
6.2%
28
8.7%
48
14.9%

Not used
at all
22
6.8%
22
6.8%
44
13.7%

TOTAL
140
43.5%
182
56.5%
322
100.0%

60
50

Count

40
30
20
10
0
Used
Extensively

Used
Frequently

Used quite
often

Used Rarely Not used at
all

Usage Level
Service Oriented

Product Oriented

Figure 6.3: Usage Level by Types of Organizations

6.4.4 Usage of Different Types of Sustainable Technology by Type of Organization
Data in Table 6.11 shows that only 2.5% of respondents from service-oriented companies used
more than 5 types of technology, while 10.9% of respondents from product-oriented
organizations used more than 5 technologies. The total portion of organizations that used 2 to
3 or 1 to 2 technologies were the same, at 30.1% each. That percentage was made up of 11.5%
of service-oriented respondents and 18.6% of product-oriented respondents for 2 to 3 types of
technology, compared with 13.4% of service-oriented respondents and 16.8% of productoriented respondents that used 1 to 2 types of technologies. A total of 11.2% did not use any
sustainable technology, made up of 5.0% service-oriented respondents and 6.2% of productoriented respondents.
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Table 6.11: Different Types of Sustainable Technology by Types of Organizations
DIFFERENT TYPES OF TECHNOLOGY
TYPE OF
ORGANIZATION

SERVICEORIENTED
PRODUCTORIENTED

TOTAL

Count
% of total
Count
% of total
Count
% of total

5 and
above
8
2.5%
35
10.9%
43
13.4%

3 to 4

2 to 3

1 to 2

36
11.2%
13
4.0%
49
15.2%

37
11.5%
60
18.6%
97
30.1%

43
13.4%
54
16.8%
97
30.1%

None
at all
16
5.0%
20
6.2%
36
11.2%

TOTAL
140
43.5%
182
56.5%
322
100.0%

70
60

Count

50
40
30
20
10
0
5 and above

3 to 4

2 to 3

1 to 2

None at all

Different Types of Sustainable Technology
Service Oriented

Product Oriented

Figure 6.4: Different types of Sustainable Technology by types of Organizations

6.4.5 Usage of Sophisticated Sustainable Technology by Types of Organizations
Table 6.11 shows that a fine line differentiates respondents from service-oriented and productoriented organizations when it comes to use of sophisticated technology: 18.0% of respondents
from product-oriented organizations used sophisticated sustainable technology extensively, in
a way that was associated with their daily work and dealt with the handling of large-scale
machinery; in comparison, only 5.9% of respondents from service-oriented organizations used
sophisticated sustainable technology extensively. Another 16.1% of respondents from the
product-oriented cluster used sophisticated sustainable technology quite often, while 15.8%
from the service-oriented set did the same. Only a small portion of respondents did not use any
sophisticated technology – 4.3% from product-oriented organizations and 1.9% from serviceoriented organizations.
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Table 6.12: Sophisticated Usage Level by Types of Organizations
SOPHISTICATED USAGE LEVEL
TYPE OF
ORGANIZATION

SERVICEORIENTED
PRODUCTORIENTED

TOTAL

Count
% of total
Count
% of total
Count
% of total

Used
extensively
19
5.9%
58
18.0%
77
23.9%

Used
frequently
46
14.3%
33
10.2%
79
24.5%

Used quite
often
51
15.8%
52
16.1%
103
32.0%

Used
rarely
18
5.6%
25
7.8%
43
13.4%

Not used
at all
6
1.9%
14
4.3%
20
6.2%

TOTAL
140
43.5%
182
56.5%
322
100.0%

70
60

Count

50
40
30
20
10
0
Used
extensively

Used
frequently

Used quite
often

Used rarely Not used at
all

Sophisticated Usage Level
Service Oriented

Product Oriented

Figure 6.5: Sophisticated usage level by types of organizations

6.4.6 Frequency of Usage by Age of Organization
Table 6.13 shows that respondents from organizations that had been established for more than
20 years constituted a total of 10.9% of the sample – 4.3% of them used sustainable technology
several times a day, 0.9% used it once a week, and 2.5% did not have any interest in the
technology, choosing to use it less than once a month. For organizations that had been
established between 16 and 20 years, a total of 3.1% used sustainable technology several times
a day, 1.6% used it once a month, and 2.8% used it less than once a month or not at all.
Organizations that had been operational for 11 to 15 years represented 18.3% of the total count
of respondents – 4.3% of them used sustainable technology several times a day, 4.0% used it
once a day, and 5.6% used it less than once a month or not at all.
91

Table 6.13: Frequency of Usage by Age of Organizations
FREQUENCY OF USAGE
AGE OF
ORGANIZATION

MORE THAN
20 YEARS
16 TO
20 YEARS
11 TO
15 YEARS
6 TO
10 YEARS
LESS THAN 5
YEARS

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total

Several
times a day
14
4.3%
10
3.1%
14
4.3%
31
9.6%
21
6.5%
90
28.0%

Once a
day
4
1.2%
0
0.0%
13
4.0%
20
6.2%
21
6.5%
58
18.0%

Once a
week
3
0.9%
4
1.2%
4
1.2%
27
8.4%
3
0.9%
41
12.7%

Once a
month
6
1.9%
5
1.6%
10
3.1%
14
4.3%
37
11.5%
72
22.4%

Less than
once a month

TOTAL

8
2.5%
9
2.8%
18
5.6%
16
5.0%
10
3.1%
61
18.9%

35
10.9%
28
8.7%
59
18.3%
108
33.5%
92
28.6%
322
100.0%

40
35
30

Count

25
20
15
10
5
0
Several times a
day

Once a day

Once a week

Once a month Less than once a
month

Frequency of Usage
More than 20 years

16 to 20 years

6 to 10 years

Less than 5 years

11 to 15 years

Figure 6.6: Frequency of Usage by Age of Organizations

6.4.7 Duration of Usage by Age of Organizations
The data showed that 4.7% organizations that had been established for more than 20 years used
sustainable technology for 6 to 8 hours a day, which represents Malaysia’s normal working
hours. Only 0.6% used sustainable technology all the time during their operations, 1.9% used
it for 2 to 4 hours, and the remaining 1.2% used it for less than 2 hours a day. At this point, the
consensus can be divided into two: (1) a group of organizations that utilize technology as their
main working operation, and (2) a group that is having a trial period to test sustainable
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technology and its utilization. For organizations that have been established for 16 to 20 years,
2.2% used sustainable technology all the time, 0.9% used it 6 to 8 hours, and 2.5% used it less
than 2 hours a day. For organizations that had run their business for 11 to 15 years, 3.7% used
sustainable technology all the time, and 3.7% used it for 4 to 6 hours. For organizations that
were trailing sustainable technology, 2.5% used it for 2 to 4 hours, and 6.4% for less than 2
hours. Newer organizations that have operated their businesses for 6 to 10 years or less than 5
years had high levels of adoption for the total duration of usage – 7.1% of organizations
established for 6 to 10 years used sustainable technology all the time, 5.9% used it for 4 to 6
hours, and 2.8% used it for 2 to 4 hours a day. Only 6.5% of the organizations aged 6 to 10
years used sustainable technology less than 2 hours a day. For newly-established organizations,
5.3% used sustainable technology all the time, 7.1% used it during normal office hours, 6.8%
used it for 4 to 6 hours, 6.5% used it for 2 to 4 hours, and the remaining 6.5% used it for less
than 2 hours a day.
Table 6.14: Duration of Usage by Age of Organizations
DURATION OF USAGE
AGE OF
ORGANIZATION

MORE THAN
20 YEARS
16 TO
20 YEARS
11 TO
15 YEARS
6 TO
10 YEARS
LESS THAN 5
YEARS

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total

All the
time
2
0.6%
7
2.2%
12
3.7%
23
7.1%
17
5.3%
61
18.9%

6 to 8
hours
15
4.7%
3
0.9%
7
2.2%
33
10.2%
23
7.1%
81
25.2%
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4 to 6
hours
8
2.5%
6
1.9%
12
3.7%
19
5.9%
22
6.8%
67
20.8%

2 to 4
hours
6
1.9%
4
1.2%
8
2.5%
8
2.5%
9
2.8%
35
10.9%

Less than
2 hours
4
1.2%
8
2.5%
20
6.2%
25
7.8%
21
6.5%
78
24.2%

TOTAL
35
10.9%
28
8.7%
59
18.3%
108
33.5%
92
28.6%
322
100.0%

35
30

Count

25
20
15
10
5
0
All the times

6 to 8 hours

4 to 6 hours

2 to 4 hours

Less than 2
hours

Duration of Usage
More than 20 years

16 to 20 years

6 to 10 years

Less than 5 years

11 to 15 years

Figure 6.7: Duration of Usage by Age of Organizations

6.4.8 Usage Level by Age of Organization
Figure 6.8 shows that most organizations are in favor of using sustainable technology. Of the
organizations that had been established for more than 20 years, 3.1% used sustainable
technology extensively, 1.9% used it quite often, 0.6% rarely used it, and 0.9% rejected
altogether the usage of sustainable technology. For organizations that had been established for
16 to 20 years, 2.8% used sustainable technology extensively, 1.2% used it quite often, 2.2%
used it rarely, and 1.2% did not use the technology at all. For the organizations aged in the midrange, 9.4% used technology extensively and frequently, 3.7% had tested it out, and 1.2% was
not interested in the technology at all. For organizations that had been established for 6 to 10
years, the majority of respondents had a high level of sustainable technology usage. A total of
19.6% used the technology extensively and frequently. This is the highest percentage achieved
of organizations of all ages. A further 6.8% used sustainable technology quite often, and 4.0%
did not use it at all. For new organizations, only 0.6% used sustainable technology extensively.
The majority of these newly established organizations used sustainable technology moderately
– 5.3% used it rarely, and the remaining 4.3% will not use the technology at all.
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Table 6.15: Usage Level by Age of Organizations
USAGE LEVEL
AGE OF
ORGANIZATION

MORE THAN
20 YEARS
16 TO
20 YEARS
11 TO
15 YEARS
6 TO
10 YEARS
LESS THAN 5
YEARS

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total

Used
extensively
10
3.1%
9
2.8%
15
4.7%
28
8.7%
2
0.6%
64
19.9%

Used
frequently
14
4.3%
4
1.2%
15
4.7%
35
10.9%
20
6.2%
88
27.3%

Used quite
often
6
1.9%
4
1.2%
7
2.2%
22
6.8%
39
12.1%
78
24.2%

Used
rarely
2
0.6%
7
2.2%
12
3.7%
10
3.1%
17
5.3%
48
14.9%

Not used
at all
3
0.9%
4
1.2%
10
3.1%
13
4.0%
14
4.3%
44
13.7%

TOTAL
35
10.9%
28
8.7%
59
18.3%
108
33.5%
92
28.6%
322
100.0%

45
40
35

Count

30
25
20
15
10
5
0
Used extensively Used frequently Used quite often

Used rarely

Not used at all

Usage Level
More than 20 years

16 to 20 years

6 to 10 years

Less than 5 years

11 to 15 years

Figure 6.8: Usage Level by Age of Organizations

6.4.9 Usage of Different Types of Sustainable Technology by Age of Organization
As shown in Figure 6.9, the level of usage among organizations is quite high; each organization
used between 1 and 3 types of technology. Organizations that had been established for a long
time show fair distributions between their choices to use different and multiple types of
technology. For organizations that had been established for more than 20 years, 1.2% used
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more than 5 technologies, 3.1% used 2 to 3 technologies, 1.2% and did not use any technology
at all. The organizations with 16 to 20 years’ experience showed a similar distribution: 2.5%
would use more than 5, 2.2% used 2 to 3 sustainable technologies, and 1.2% did not use any
sustainable technology within their organization. The mid-range organizations, which had been
established for between 6 and 15 years, were the most involved in using sustainable technology:
7.4% used more than 5 sustainable technologies, and 16.8% used 2 to 3 sustainable
technologies. The second highest (14.2%) used only 1 to 2 types of technology. The remaining
5.9% decided did not use any sustainable technology at all. For the newly-established
organizations, 2.2% used more than 5 types of sustainable technology, 3.4% used 3 to 4 types
of sustainable technology, 8.1% used 2 to 3 types of sustainable technology, and 12.1% used 1
to 2 types of sustainable technology. The remaining 2.8% did not use any sustainable
technology at all.
Table 6.16: Different Types of Technology by Age of Organization
DIFFERENT TYPES OF TECHNOLOGY BY AGE OF
ORGANIZATIONS
AGE OF
ORGANIZATION

MORE THAN
20 YEARS
16 TO
20 YEARS
11 TO
15 YEARS
6 TO
10 YEARS
LESS THAN 5
YEARS

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total

5 and
above
4
1.2%
8
2.5%
10
3.1%
14
4.3%
7
2.2%
43
13.4%

3 to 4

2 to 3

1 to 2

11
3.4%
3
0.9%
11
3.4%
13
4.0%
11
3.4%
49
15.2%

10
3.1%
7
2.2%
17
5.3%
37
11.5%
26
8.1%
97
30.1%

6
1.9%
6
1.9%
13
4.0%
33
10.2%
39
12.1%
97
30.1%
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None at
all
4
1.2%
4
1.2%
8
2.5%
11
3.4%
9
2.8%
36
11.2%

TOTAL
35
10.9%
28
8.7%
59
18.3%
108
33.5%
92
28.6%
322
100.0%

45
40
35

Count

30
25
20
15
10
5
0
5 and above

3 to 4

2 to 3

1 to 2

None at all

Different type of Technology
More than 20 years

16 to 20 years

6 to 10 years

Less than 5 years

11 to 15 years

Figure 6.9: Different Type of Technology by Age of Organizations

6.4.10 Usage of Sophisticated Sustainable Technology by Age of Organization
Figure 6.10 shows that there is a high percentage of organizations using sophisticated
sustainable technology. Of the organizations that use sophisticated technology extensively,
2.5% organizations aged more than 20 years used sophisticated technology, 4.0% of
organizations aged between 16 and 20 years, 5.6% of organizations between 11 and 15 years,
7.1% of organizations aged 6 to 10 years, and 4.7% of new organizations. Of the organizations
who used sophisticated technology quite often, 4.3% of organizations that had been established
for more than 20 years did so, as did 0.6% of organizations between 16 and 20 years, 2.8% of
the middle-aged organizations, and 11.5% of the 6 to 10-year-old organizations. The highest
percentage was from the newly-established organizations: 12.7% used sophisticated
sustainable technology quite often. A total of 6.2% of the total respondents did not use
sophisticated sustainable technology within their organizations.
Table 6.17: Sophisticated Usage Level by Age of Organization
SOPHISTICATED USAGE LEVEL
AGE OF
ORGANIZATION

MORE THAN
20 YEARS
16 TO
20 YEARS
11 TO

Count
% of total
Count
% of total
Count

Used
extensively
8
2.5%
13
4.0%
18

Used
frequently
11
3.4%
2
0.6%
15
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Used quite
often
14
4.3%
2
0.6%
9

Used
rarely
1
0.3%
9
2.8%
12

Not used
at all
1
0.3%
2
0.6%
5

TOTAL
35
10.9%
28
8.7%
59

15 YEARS
6 TO
10 YEARS
LESS THAN 5
YEARS

TOTAL

% of total
Count
% of total
Count
% of total
Count
% of total

5.6%
23
7.1%
15
4.7%
77
23.9%

4.7%
31
9.6%
20
6.2%
79
24.5%

2.8%
37
11.5%
41
12.7%
103
32.0%

3.7%
12
3.7%
9
2.8%
43
13.4%

1.6%
5
1.6%
7
2.2%
20
6.2%

18.3%
108
33.5%
92
28.6%
322
100.0%

45
40
35

Count

30
25
20
15
10
5
0
Used extensively Used frequently Used quite often

Used rarely

Not used at all

Sophisticated Usage Level
More than 20 years

16 to 20 years

6 to 10 years

Less than 5 years

11 to 15 years

Figure 6.10: Sophisticated Usage Level by Age of Organization

6.4.11 Frequency of Usage by Total Number of Employees
Table 6.17 indicates the frequency of usage by total numbers of employees within the
organization. Organizations that have between 75 and 200 employees make more use of
sustainable technology. Around 6.8% used it several times a day, 1.9% used it weekly, and
2.5% used it either less once than a month or not at all. There is a fair distribution among small
organizations: 9.9% used sustainable technology several times a day, 7.1% used it once a day,
6.2% used it once a month and 6.8% used it less than once a month or not at all. For micro
organizations with less than 5 employees, there was an almost equal split between high and
low frequency usage: 19% used sustainable technology several times a day or once a day, and
23.9% used it once a month, less than once a month or not at all.
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Table 6.18: Frequency of Usage by Total number of employees
FREQUENCY OF USAGE
TOTAL NUMBER
OF EMPLOYEES

75 TO 200
5 TO 75
LESS THAN 5

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

Several
times a day
22
6.8%
32
9.9%
36
11.2%
90
28.0%

Once a day
10
3.1%
23
7.1%
25
7.8%
58
18.0%

Once a
week
6
1.9%
31
9.6%
4
1.2%
41
12.7%

Once a
month
6
1.9%
20
6.2%
46
14.3%
72
22.4%

Less than
once a month

TOTAL

8
2.5%
22
6.8%
31
9.6%
61
18.9%

52
16.1%
128
39.8%
142
44.1%
322
100.0%

50
45
40

Count

35
30
25
20
15
10
5
0
Several times a Once a day
day

Once a week Once a month Less than Once
a month

Frequency of Usage
75 to 200 Employees

5 to 75 Employees

Less than 5 Employees

Figure 6.11: Frequency of Usage by Total number of employees

6.4.12 Duration of Usage by Total number of employees
Table 6.18 indicates that the duration of categorical organizations which participate in this
survey is almost equally distributed. This is also shown in Figure 6.12, where the bars are equal
for each category. For medium organizations, 3.7% used sustainable technology all the time,
4.0% used it for around 4 to 6 hours, and 2.2% used it for less than 2 hours or none at all. For
small organizations, 7.8% used sustainable technology at all times during their operational
hours, 6.5% used it a moderate 4 to 6 hours, and 9.6% used it for less than 2 hours or not at all.
For micro organizations, 7.5% used sustainable technology all the time, 10.2% used the
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technology for 4 to 6 hours, and 4.3% used it for 2 to 4 hours. The highest percentage (12.4%)
was derived from micro organizations that used sustainable technology for less than 2 hours or
not at all.
Table 6.19: Duration of Usage by Total number of employees
DURATION OF USAGE
TOTAL NUMBER
OF EMPLOYEES

All the time

75 TO 200
5 TO 75
LESS THAN 5

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

12
3.7%
25
7.8%
24
7.5%
61
18.9%

6 to 8
hours
11
3.4%
39
12.1%
31
9.6%
81
25.2%

4 to 6
hours
13
4.0%
21
6.5%
33
10.2%
67
20.8%

2 to 4
hours
9
2.8%
12
3.7%
14
4.3%
35
10.9%

Less than
2 hours
7
2.2%
31
9.6%
40
12.4%
78
24.2%

TOTAL
52
16.1%
128
39.8%
142
44.1%
322
100.0%

45
40
35

Count

30
25
20
15
10
5
0
All the times

6 to 8 hours

4 to 6 hours

2 to 4 hours

Less than 2
hours

Duration of Usage
75 to 200 Employees

5 to 75 Employees

Less than 5 Employees

Figure 6.12: Duration of Usage by Total number of employees

6.4.13 Usage Level by Total number of employees
Table 6.19 and Figure 6.13 below show the level of usage against the total number of
employees. There is higher usage among larger organizations. 10.9% of small organizations
used sustainable technology extensively, followed by medium organizations (5.6%) and micro
organizations (3.4%). The highest percentage was 13.7% from the micro organizations, which
used sustainable technology quite often; 7.5% of small organizations did the same. Only 3.1%
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of medium organizations used sustainable technology quite often. A total of 14.9% of the
respondents used sustainable technology rarely, while 13.7% did not use it at all.
Table 6.20: Usage Level by Total number of employees
USAGE LEVEL
TOTAL NUMBER
OF EMPLOYEES

75 TO 200
5 TO 75
LESS THAN 5

Count

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

Used
extensively
18
5.6%
35
10.9%
11
3.4%
64
19.9%

Used
frequently
14
4.3%
38
11.8%
36
11.2%
88
27.3%

Used quite
often
10
3.1%
24
7.5%
44
13.7%
78
24.2%

Used
rarely
8
2.5%
14
4.3%
26
8.1%
48
14.9%

Not used
at all
2
0.6%
17
5.3%
25
7.8%
44
13.7%

TOTAL
52
16.1%
128
39.8%
142
44.1%
322
100.0%

50
45
40
35
30
25
20
15
10
5
0
Used
extensively

Used
frequently

Used quite
often

Used rarely

Not used at
all

Usage Level
75 to 200 Employees

5 to 75 Employees

Less than 5 Employees

Figure 6.13: Usage Level by Total number of employees

6.4.14 Usage of Different Types of Sustainable Technology by Total number of employees
As indicated in Figure 6.14, the graph bars are weighted more towards 1 to 3 types of
technology. This shows that most of the participated respondents used between 1 and 3 types
of technology within their organizations. 13.4% of the respondents used more than 5 types, of
which 4.7% came from medium-sized organizations, 4.7% from small organizations and 4.0%
from micro organizations. 15.2% of the respondents used 3 to 4 types of sustainable technology
in their organizations, of which 5.3% were from micro organizations, 6.2% from small
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organizations and 3.7% from medium-organizations. The remaining 11.2% of organizations
did not use sustainable technology at all.
Table 6.21: Different Types of Technology by Total number of employees
DIFFERENT TYPE OF TECHNOLOGY
TOTAL NUMBER
OF EMPLOYEES

75 TO 200
5 TO 75
LESS THAN 5

TOTAL

5 and above

3 to 4

2 to 3

1 to 2

None at all

TOTAL

15
4.7%
15
4.7%
13
4.0%
43
13.4%

12
3.7%
20
6.2%
17
5.3%
49
15.2%

14
4.3%
42
13.0%
41
12.7%
97
30.1%

7
2.2%
38
11.8%
52
16.1%
97
30.1%

4
1.2%
13
4.0%
19
5.9%
36
11.2%

52
16.1%
128
39.8%
142
44.1%
322
100.0%

Count
% of total
Count
% of total
Count
% of total
Count
% of total

60
50

Count

40
30
20
10
0
5 and above

3 to 4

2 to 3

1 to 2

None at all

Different type of Technology
75 to 200 Employees
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Figure 6.14: Different Type of Technology by Total Number of Employees

6.4.15 Usage of Sophisticated Sustainable Technology by Total Number of Employees
Regarding the extent of Malaysian SME’s use of sophisticated sustainable technology, Table
6.21 and Figure 6.15 indicate that the numbers are weighted towards higher usage for medium
organizations. Findings indicated that micro and small organizations had moderate usage levels
of sophisticated sustainable technology. For medium organizations, the graph shows that 1.2%
did not use sustainable technology at all, 1.6% used it rarely, 3.4% used it quite often, 3.7%
used it frequently, and 6.2% used it extensively. For small organizations, 1.9% did not use
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sustainable technology at all, 5.0% used it rarely, 13.7% used it quite often, 9.6% used it
frequently, and 9.6% used it extensively. These values are similar to the results for micro
organizations, which show that 3.1% of micro organizations did not use sustainable technology
at all, 6.8% used it rarely, 14.9% used it quite often, 11.2% used it frequently, and 8.1% used
it extensively.
Table 6.22: Sophisticated Usage Level by Total number of employees
SOPHISTICATED USAGE LEVEL
TOTAL NUMBER
OF EMPLOYEES

75 TO 200
5 TO 75
LESS THAN 5

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

Used
extensively
20
6.2%
31
9.6%
26
8.1%
77
23.9%

Used
frequently
12
3.7%
31
9.6%
36
11.2%
79
24.5%

Used quite
often
11
3.4%
44
13.7%
48
14.9%
103
32.0%

Used
rarely
5
1.6%
16
5.0%
22
6.8%
43
13.4%

Not used
at all
4
1.2%
6
1.9%
10
3.1%
20
6.2%

TOTAL
52
16.1%
128
39.8%
142
44.1%
322
100.0%

60
50

Count

40
30
20
10
0
Used
extensively

Used
frequently

Used quite
often

Used rarely Not used at all

Sophisticated Usage Level
75 to 200 Employees

5 to 75 Employees

Less than 5 Employees

Figure 6.15: Sophisticated Usage Level by Total number of employees

6.4.16 Frequency of Usage by Annual Sales Turnover
Table 6.22 indicates that organizations with medium sales turnovers have higher frequencies
of use for sustainable technology – 6.2% of organizations with medium sales turnovers used
sustainable technology several times a day, 2.8% used it once a week, and 0.9% used it less
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than a month or not at all. Organizations that have small sales turnovers leaned slightly towards
higher frequency usage – 24.5% used sustainable technology several times a day or once a day,
and 14% used it once a month, less than once a month or not at all. Organizations that have
micro sales turnovers have a low frequency of usage of sustainable technology – 23.9% used
the technology once a month, less than once a month or not at all.
Table 6.23: Frequency of Usage by Annual Sales Turnover
FREQUENCY OF USAGE
ANNUAL SALES
TURNOVER

MYR15 million to
MYR50 million
MYR 300,000 to
MYR15 million
less than
MYR300,000

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

Several
times a day
20
6.2%
47
14.6%
23
7.1%
90
28.0%

Once a day
10
3.1%
32
9.9%
16
5.0%
58
18.0%

Once a
week
9
2.8%
25
7.8%
7
2.2%
41
12.7%

Once a
month
8
2.5%
17
5.3%
47
14.6%
72
22.4%

Less than
once a month

TOTAL

3
0.9%
28
8.7%
30
9.3%
61
18.9%

50
15.5%
149
46.3%
123
38.2%
322
100.0%

50
45
40

Count

35
30
25
20
15
10
5
0
Several times a Once a day
day

Once a week Once a month Less than Once
a month

Frequency of Usage
MYR15 million to MYR50 million

MYR300,000 to MYR15 million

Less than MYR300,000

Figure 6.16: Frequency of Usage by Annual Sales Turnover

6.4.17 Duration of Usage by Annual Sales Turnover
Based on Malaysian SMEs’ annual sales turnover, organizations that had an annual turnover
of between MYR15 million and MYR50 million showed moderate duration of usage for
sustainable technology – 3.4% used sustainable technology at all times, 4.7% used it
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sometimes, and 2.2% used it for less than 2 hours a day or not at all. For organizations with
small sales turnovers, 10.2% used sustainable technology all the time, 8.1% used it moderately
every day, and 9.6% used it less than 2 hours a day or not at all. For the micro sales
organizations, 5.3% used sustainable technology all the time, 8.1% used it moderately for 4 to
6 hours, and 12.4% used it for less than 2 hours a day or not at all.
Table 6.24: Duration of Usage by Annual Sales Turnover
DURATION OF USAGE
ANNUAL SALES
TURNOVER

All the time

MYR15 million to
MYR50 million
MYR 300,000 to
MYR15 million
less than
MYR300,000

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

6 to 8
hours
10
3.1%
46
14.3%
25
7.8%
81
25.2%

11
3.4%
33
10.2%
17
5.3%
61
18.9%

4 to 6
hours
15
4.7%
26
8.1%
26
8.1%
67
20.8%

2 to 4
hours
7
2.2%
13
4.0%
15
4.7%
35
10.9%

Less than
2 hours
7
2.2%
31
9.6%
40
12.4%
78
24.2%

TOTAL
50
15.5%
149
46.3%
123
38.2%
322
100.0%

50
45
40

Count

35
30
25
20
15
10
5
0
All the times

6 to 8 hours

4 to 6 hours

2 to 4 hours

Less than 2
hours

Duration of Usage
MYR15 million to MYR50 million

MYR300,000 to MYR15 million

Less than MYR300,000

Figure 6.17: Duration of Usage by Annual Sales Turnover

6.4.18 Usage Level by Annual Sales Turnover
Table 6.24 below shows that 4.3% of 15.5% of organizations with medium sales turnovers used
sustainable technology extensively, 3.7% used it quite often, 2.2% rarely used it, and 0.3% did
not use it at all. The organizations with small sales turnovers constituted 46.3% – 13.7% of
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them used sustainable technology extensively, 9.6% used it quite often, 5.9% used it rarely,
and the remaining 5.3% did not use it at all. Organizations with micro sales turnovers showed
the second highest number of total respondents at 38.2% – 1.9% used sustainable technology
extensively, 10.9% used it quite often, 6.8% used it rarely, and 8.1% did not use it at all.
Table 6.25: Usage Level by Annual Sales Turnover
USAGE LEVEL
ANNUAL SALES
TURNOVER

MYR15 million to
MYR50 million
MYR 300,000 to
MYR15 million
less than
MYR300,000

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

Used
extensively
14
4.3%
44
13.7%
6
1.9%
64
19.9%

Used
frequently
16
5.0%
38
11.8%
34
10.6%
88
27.3%

Used quite
often
12
3.7%
31
9.6%
35
10.9%
78
24.2%

Used
rarely
7
2.2%
19
5.9%
22
6.8%
48
14.9%

Not used
at all
1
0.3%
17
5.3%
26
8.1%
44
13.7%

TOTAL
50
15.5%
149
46.3%
123
38.2%
322
100.0%

50
45
40

Count

35
30
25
20
15
10
5
0
Used
extensively

Used
frequently

Used quite
often

Used rarely Not used at all

Usage Level
MYR15 million to MYR50 million

MYR300,000 to MYR15 million

Less than MYR300,000

Figure 6.18: Usage Level by Annual Sales Turnover

6.4.19 Usage of Different Types of Sustainable Technology by Annual Sales Turnover
In Figure 6.19 below, the graph bars are taller at the center, representing the use of 1 to 3 types
of sustainable technology. 2.8% of organizations with medium sales turnovers used more than
5 types of technology, while a total of 9.6% of used 1 to 3 types of technology. For small sales
organizations, 7.5% used more than 5 types of technology, 27.6% used between 1 and 3 types
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of sustainable technology, and 3.7% did not use sustainable technology at all. Micro sales
organizations showed a similar distribution – the highest portion (23.0%) used between 1 and
3 types of technology, only 3.1% used more than 5 types of technology, and 7.1% did not use
any sustainable technology at all.
Table 6.26: Different type of Technology by Annual Sales Turnover
DIFFERENT TYPES OF TECHNOLOGY
ANNUAL SALES
TURNOVER

MYR15 million to
MYR50 million
MYR 300,000 to
MYR15 million
less than
MYR300,000

TOTAL

5 and above

3 to 4

2 to 3

1 to 2

None at all

TOTAL

9
2.8%
24
7.5%
10
3.1%
43
13.4%

9
2.8%
24
7.5%
16
5.0%
49
15.2%

17
5.3%
51
15.8%
29
9.0%
97
30.1%

14
4.3%
38
11.8%
45
14.0%
97
30.1%

1
0.3%
12
3.7%
23
7.1%
36
11.2%

50
15.5%
149
46.3%
123
38.2%
322
100.0%

Count
% of total
Count
% of total
Count
% of total
Count
% of total

60
50

Count

40
30
20
10
0
5 and above

3 to 4

2 to 3

1 to 2

None at all

Different type of Technology
MYR15 million to MYR50 million

MYR300,000 to MYR15 million

Less than MYR300,000

Figure 6.19: Different type of Technology by Annual Sales Turnover

6.4.20 Usage of Sophisticated Sustainable Technology by Annual Sales Turnover
Table 6.26 whos that organziations with medium annual sales turnovers have high usage ratges
of sophisticated sustainable technology – 10.0% out of 15.5% used sustainable technology
extensively and frequently, another 2.8% used it quite often, and 2.2% used it rarely.
Organizations with small and micro sales turnovers had a moderate level of usage of
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sustainable technology – the highest percentage (14.3%) used the technology quite often,
followed by 12.4% for extensive usage, 12.1% for frequent usage, and 2.5% for no use at all.
Organizations with micro sales turnovers showed similar values to those of organizations with
small sales turnovers – 14.9% used technology quite often, 7.5% used it frequently, 6.5% used
it extensively, 6.2% used it rarely, and 3.1% did not use it at all.
Table 6.27: Sophisticated Usage Level by Annual Sales Turnover
SOPHISTICATED USAGE LEVEL
ANNUAL SALES
TURNOVER

MYR15 million to
MYR50 million
MYR 300,000 to
MYR15 million
less than
MYR300,000

TOTAL

Count
% of total
Count
% of total
Count
% of total
Count
% of total

Used
extensively
16
5.0%
40
12.4%
21
6.5%
77
23.9%

Used
frequently
16
5.0%
39
12.1%
24
7.5%
79
24.5%

Used quite
often
9
2.8%
46
14.3%
48
14.9%
103
32.0%

Used
rarely
7
2.2%
16
5.0%
20
6.2%
43
13.4%

Not used
at all
2
0.6%
8
2.5%
10
3.1%
20
6.2%

TOTAL
50
15.5%
149
46.3%
123
38.2%
322
100.0%

60
50

Count

40
30
20
10
0
Used
extensively

Used
frequently

Used quite
often

Used rarely Not used at all

Sophisticated Usage Level
MYR15 million to MYR50 million

MYR300,000 to MYR15 million

Less than MYR300,000

Figure 6.20: Sophisticated Usage Level by Annual Sales Turnover

6.5 Inter-correlations among Study Variables
This study set out to determine the relationships that exist between two or more variables in
the theoretical research model. A correlation is a measure of the linear relationship between
variables. A Pearson correlation analysis (a measure of the strength of the relationship between
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two variables) was conducted to discover the relationship between the study variables. The
correlations among all the research variables are presented in Table 6.32. From the Pearson’s
(r) analysis, the correlation matrix table displays that there is a positive and negative correlation
between the dependent and independent variables. Adoption has both positive and negative
relations to three organizational attitude variables: affective (r = 0.340, p<0.01), cognitive (r =
0.108, p>0.05) and behavioral (r = 0.178, p<0.01). The data also shows that the level of
adoption has both positive and negative relations to organizational persuasion variables:
credibility (r = 0.201, p<0.01), sentiment (r = 0.191, p<0.01) and reasoned (r = 0.132, p<0.05).
The data also shows positive and negative effects on organizational ethical belief towards its
relations with adoption: anthropocentrism (r = 0.154, p<0.01), eco-centrism (r = 0.116, p<0.05)
and altruism (r = 0.176, p<0.01). In terms of government aid, there are positive and negative
effects towards the adoption of sustainable technology: policies (r = 0.046, p>0.05), support (r
= –0.080, p>0.05) and subsidies (r = –0.073, p>0.05). All the variables for economic
performance showed positive responses: profitability (r = 0.123, p<0.01), savings (r = 0.425,
p<0.01), competitiveness (r = 0.342, p<0.01) and market share (r = 0.251, p<0.01). The same
applies to the social performance variables: relation to society (r = 0.292, p<0.01) and
philanthropy (r = 0.219, p<0.01). The final two variables, for environmental performance, also
show positive effects towards the adoption: health safety (r = 0.420, p<0.01) and resource
sufficiency (r = 0.476, p<0.01).
Table 6.32 shows that the correlations between the dependent and independent variables range
from r = –0.080 to r = 0.476, while correlations among all variables range from r = 0.160 to r
= 0.812. This indicates that there are no multicollinearity problems among the variables.
According to Hair, Anderson, Tatham and Black (1998), collinearity can be identified by
examining the correlation matrix for the independent variables. The presence of high
correlations (>0.90) is the first indication of substantial collinearity.
6.5.1 Relationship between Adoption and Other Variables
Testing for linearity is based on the correlational measures of association. Correlations
represent linear associations between variables. It is important to examine all relationships, in
order to identify any departures from linearity that may influence correlation. The most
common way to assess linearity is by examining scatterplots of the variables and to identify
any non-linear patterns in the data. Scatterplots show that there are linear relationships between
the dependent and independent variables. Figures 6.21 to 6.40 below illustrate that there are
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clear linear relationships between: adoption and affective attitude; adoption and cognitive
attitude; adoption and behavioral attitude; adoption and credibility persuasion; adoption and
sentiment persuasion; adoption and reasoned persuasion; adoption and anthropocentrism;
adoption and eco-centrism; and, finally, adoption and altruism. There are also clear linear
relationships between: adoption and profitability; adoption and cost savings; adoption and
competitiveness; adoption and market share; adoption and relation to society; adoption and
philanthropy; adoption and health safety; and, finally, adoption and resources sufficiency.
However, relationships between adoption and policies; adoption and supports; and adoption
and subsidies are not very clear. Although the linear relationships in some of the cases are
unclear, there is no evidence supporting a non-linear relationships between the variables.
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Table 6.28: Inter-Correlations among Studied Variables (Pearson’s Correlation)

1

Study Variables

2

3

4

5

6

7

8

9

10

11

12

1. Adoption

1

2. Affective

.340**

1

3. Cognitive

.108

.404**

1

4. Behavioral

.178**

.317**

.534**

1

5. Credibility

.201**

.349**

.591**

.557**

1

6. Sentiment

.191**

.393**

.669**

.590**

.666**

1

7. Reasoned

.132*

.306**

.578**

.750**

.635**

.702**

1

8. Anthropocentrism

.154**

.231**

.495**

.361**

.550**

.547**

.522**

1

9. Eco-centrism

.116*

.238**

.527**

.508**

.552**

.571**

.624**

.563**

1

10. Altruism

.176**

.241**

.579**

.527**

.568**

.551**

.640**

.571**

.706**

1

11. Policies

.046

.253**

.429**

.310**

.321**

.379**

.367**

.160**

.221**

.426**

1

12. Support

-.080

.290**

.477**

.229**

.287**

.350**

.394**

.209**

.300**

.429**

.655**

1

13. Subsidies

-.073

.226**

.436**

.328**

.287**

.332**

.428**

.217**

.320**

.512**

.663**

.812**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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13

1

1

Study Variables

2

3

4

5

6

7

8

1. Adoption

1

2. Profitability

.123*

1

3. Cost savings

.425**

.328** 1

4. Competitiveness

.342**

.486** .539**

1

5. Market share

.251**

.506** .667**

.664** 1

6. Relation to society

.292**

.312** .450**

.591** .569**

1

7. Philanthropy

.219**

.270** .208**

.498** .337**

.645**

1

8. Health safety

.420**

.243** .607**

.336** .403**

.446**

.332** 1

9. Resources sufficiency

.476**

.186** .502**

.374** .339**

.387**

.315** .650**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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9

1

Figure 6.21: Relationship between Adoption and Affective

Figure 6.24: Relationship between Adoption and Credibility

Figure 6.22: Relationship between Adoption and Cognitive

Figure 6.25: Relationship between Adoption and Sentiment

Figure 6.23: Relationship between Adoption and Behavior al

Figure 6.26: Relationship between Adoption and Reasoned
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Figure 6.27: Relationship between Adoption and Anthropocentrism

Figure 6.30: Relationship between Adoption and Policies

Figure 6.28: Relationship between Adoption and Eco-centrism

Figure 6.31: Relationship between Adoption and Support

Figure 6.29: Relationship between Adoption and Altruism

Figure 6.32: Relationship between Adoption and Subsidies
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Figure 6.33: Relationship between Adoption and Profitability

Figure 6.36: Relationship between Adoption and Market

Figure 6.34: Relationship between Adoption and Saving

Figure 6.37: Relationship between Adoption and Society

Figure 6.35: Relationship between Adoption and Competitiveness

Figure 6.38: Relationship between Adoption and Philanthropy
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Figure 6.39: Relationship between Adoption and Health

Figure 6.40: Relationship between Adoption and Resources
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6.6 Reliability and Validity of the Instruments
6.6.1 Evaluation of Cronbach’s Alpha Test
A reliability test was executed to determine the internal consistency of the instruments. The
reliability coefficient, in the form of Cronbach’s alpha for the dependent and independent
variables, is presented. Table 6.33 collectively presents the means, standard deviations and
reliability coefficients for all independent and dependent variables, for which the reliability
scores ranged between 0.872 and 0.947. The scales show good reliability, with Cronbach’s
alpha that is greater than 0.70. The higher reliability range indicates that the collected data
maintained a high level of internal consistency.
As Hair, Anderson, Tatham and Black (1998) have explained, the diagnostic measure is the
reliability coefficient that assesses the consistency of the entire scale. Cronbach’s alpha is the
most widely used measure. According to DeVellis (2003), reliability values between 0.70 and
0.80 are considered to be respectable, while values between 0.80 and 0.90 are considered very
good.
All of the reliability scores for the independent and dependent variables in this study exceed
0.70, which means that the instruments are regarded as being reliable in measuring the
organizational adoption of sustainable technology across independent variables. The data
shows that the instruments have strong reliability.
Table 6.29: Variable Means, Standard Deviations and Scale Reliability
Mean

Std Deviation

Cronbach’s alpha

Affective

5.19

.972

.947

Cognitive

5.43

.955

.910

Behavioral

5.10

.962

.925

Credibility

5.22

.966

.936

Sentiment

5.01

.960

.923

Reasoned

5.25

.958

.920

Anthropocentrism

5.18

.963

.928

Eco-Centrism

5.26

.964

.926

Altruism

5.65

.965

.927

Variables
Organizational attitude

Organizational persuasion

Organizational ethics

Government aids
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Policies

5.59

.963

.920

Support

5.53

.967

.938

Subsidies

5.87

.970

.941

3.16

.960

.903

Profitability

4.25

.954

.908

Saving

5.17

.940

.872

Competitiveness

4.88

.962

.896

Market share

4.66

.960

.922

Relation to society

4.86

.959

.915

Philanthropy

4.52

.965

.930

Health safety

5.45

.948

.897

Resource sufficiency

5.65

.950

.899

Dependent variable
Adoption
Economic performance

Social performance

Environmental performance

6.6.2 Evaluation of Reflective Measurement Models (PLS-SEM)
In this research, the data instruments were tested further using the PLS algorithm in order to
evaluate the reflective measurement models. The PLS path model reviewed the relevant
measurements model evaluation criteria and the appropriate reporting results. By using
PLS-SEM, the data was measured through the theoretical research model’s predictive
capabilities, in order to judge its quality. This enabled a fair evaluation of the reliability and
validity of the construct measures. Assessment of the theoretical research models included
composite reliability to evaluate internal consistency, organization indicator reliability, AVE
to evaluate convergent validity, and discriminant validity.
Composite Reliability
Internal consistency reliability, also known as composite reliability, is the modern version of
Cronbach’ alpha. It provides an estimate of the reliability based on the inter-correlations of the
observed indicator variables. It ranges between 0 and 1; a higher value indicates higher levels
of reliability. According to Nunally and Bernstein (1994), composite reliability values from
0.60 to 0.70 are acceptable in exploratory research, while in more advanced research values
between 0.70 and 0.90 are regarded as satisfactory. Table 6.35 below indicates that the
composite reliability values of 0.959 (Affective), 0.927 (Cognitive) and 0.942 (Behavioral)
demonstrate that all three organizational attitude variables possess high levels of internal
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consistency reliability. Similar results can be seen in Table 6.35 for organizational persuasion,
which shows high levels of composite reliability values of 0.951 (Credibility), 0.941
(Sentiment) and 0.939 (Reasoned). In Tables 6.35 and 6.36, the values for organizational
ethical belief, governmental aid and adoption variables also show high internal consistency
reliability values of 0.944 (Anthropocentrism), 0.944 (Eco-centrism), 0.944 (Altruism), 0.922
(Policies), 0.942 (Support), 0.954 (Subsidies) and 0.928 (Adoption). As for the outcome of
adoption, the results also show high values of internal consistency reliability of 0.924
(Profitability), 0.906 (Cost savings), 0.925 (Competitiveness), 0.941 (Market share), 0.936
(Relation to society), 0.947 (Philanthropy), 0.924 (Health safety), and 0.925 (Resources
sufficiency).
Indicator reliability
High outer loading on a construct indicates that the associated indicators have a lot in common.
This criterion is also known as indicator reliability. The minimum of all variables’ outer
loadings should be statistically significant, with values above 0.708. This implies that the
variance shared between the construct and its indicator is larger than the measurement error
variance. According to Hulland (1999), any values between 0.40 and 0.70 should only be
deleted if removing it increases the values of composite reliability and AVE above the
minimum threshold. All independent and dependent variables’ outer loadings of the theoretical
research framework – that is, Attitudes, Persuasions, Ethical Beliefs, Credibility, Sentiment,
Reasoned, Anthropocentrism, Eco-centrism, Altruism, Policies, Supports, Subsidies,
Adoption, Profitability, Savings, Competitiveness, Market, Society, Philanthropy, Health, and
Resources – are well above the minimum requirement value of 0.708. The only variables
possessing low outer loading values are Policies_1 (0.695) and Competitive_3 (0.614). Despite
their values being below 0.708, deleting the measure constructs do not affect the variables’
composite reliability and AVE values. Hence, the measurement constructs Policies_1 and
Competitive_3 were retained for evaluation within this research. The smallest indicator
reliability (excluding Policies_1 and Competitive_3) was for Savings_4, with the value of
0.529 (0.727²), while the variable Support_1 had the highest indicator reliability of 0.920
(0.952²).
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Convergent Validity
The convergent validity of the variables is measured and established using their AVE values,
which is equivalent to the communality of a construct. An AVE value of 0.50 or higher
indicates that, on average, the construct explains more than half of the variance of the variables.
Conversely, an AVE of less than 0.50 indicates that, on average, more error remains in the
items than the variance explained by the construct. Convergent validity assessment builds on
the AVE values as the evaluation criterion. The AVE values of Affective (0.823), Cognitive
(0.718), Behavioral (0.765), Credibility (0.795), Sentiment (0.760), Reasoned (0.756),
Anthropocentrism (0.773), Eco-centrism (0.770), Altruism (0.771), Policies (0.706), Supports
(0.766), Subsidies (0.805), Adoption (0.722), Profitability (0.710), Savings (0.659),
Competitiveness (0.714), Market (0.760), Society (0.745), Philanthropy (0.781), Health
(0.708) and Resources (0.713) are all well above the required minimum level of 0.50. Thus,
the independent and dependent variables of the theoretical research model have high levels of
convergent validity.
Discriminant Validity
Discriminant validity is the extent to which a variable is truly distinct from other variables by
the empirical standards. This shows that a variable is unique and can capture phenomena that
are not presented by other variables in the theoretical research model. The Fornell-Larcker
criterion is a conservative approach to assess discriminant validity. These methods will
compare the square root of every AVE value with the latent variable correlations. Thus, the
square root of each variable’s AVE should be greater than its highest correlation with any other
variables. As indicated in Table 6.34, the final results of the Fornell-Larcker criterion
assessment with the square root of the AVE have been assembled diagonally. The value was
compared with all of the correlation values in each column. As shown below, the square root
for adoption variable is greater than the highest values of other correlations (0.850>0.501). The
same values are showed for every square root of other variables; affective (0.907>0.425),
cognitive (0.847>0.663), behavioral (0.875>0.743), credibility (0.892>0.663), sentiment
(0.872>0.707), reasoned (0.870>0.646), anthropocentrism (0.879>0.595), eco-centrism
(0.878>0.733), altruism (0.878>0.514), policies (0.840>0.651), support (0.875>0.794) and
subsidies (0.897>0.326). The same goes for the outcome of the adoption, whereby the square
root of the AVE has a greater value than the correlation of the variables; profitability
(0.843>0.513), savings (0.812>0.667), competitiveness (0.845>0.659), market (0.872>0.583),
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society (0.863>0.643) philanthropy (0.884>0.340), health (0.842>0.650) and resources
(0.844>0).
Tables 6.35 to 6.37 show the summarized results for the theoretical research framework
assessment. As seen in the tables, all model evaluation criteria have been met, providing the
support for each of the measures’ reliability and validity.
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Table 6.30: Discriminant Validity
Study Variables

Adopt.

Affec.

Cognt.

Behav.

Credi.

Senti.

Reaso.

Anthr.

Ecoce.

Altru.

Adoption

.850

Affective

.365

.907

Cognitive

.209

.420

.847

Behavior al

.229

.328

.545

.875

Credibility

.252

.350

.585

.559

.892

Sentiment

.237

.403

.663

.594

.663

.872

Reasoned

.163

.306

.580

.743

.638

.707

.870

Anthropocentrism

.201

.245

.501

.377

.554

.561

.541

.879

Eco-centrism

.175

.240

.509

.505

.560

.575

.633

.570

.878

Altruism

.231

.245

.584

.512

.569

.564

.646

.595

.733

.878

Policies

.107

.267

.440

.318

.310

.397

.369

.190

.236

.398

.840

Support

-.102

.258

.427

.207

.248

.332

.378

.197

.285

.412

.613

.875

Subsidies

-.059

.224

.410

.321

.277

.335

.421

.225

.323

.514

.651

.794

.897

Profitability

.185

.137

.323

.223

.345

.363

.317

.477

.265

.281

.164

.035

.094

.843

Saving

.469

.425

.441

.390

.455

.457

.417

.409

.202

.255

.345

.125

.156

.347

.812

Competitiveness

.372

.325

.450

.240

.370

.360

.243

.462

.388

.325

.256

.169

.163

.478

.522

.845

Market

.281

.331

.416

.314

.474

.453

.409

.440

.309

.284

.323

.160

.121

.513

.667

.659

.872

Society

.337

.343

.350

.273

.444

.491

.375

.405

.472

.376

.193

.078

.075

.317

.452

.602

.583

.863

Philanthropy

.252

.280

.437

.290

.424

.479

.358

.285

.490

.352

.124

.109

.182

.273

.208

.500

.331

.643

.884

Health

.465

.399

.431

.462

.413

.344

.418

.346

.281

.362

.165

.082

.116

.261

.603

.335

.405

.456

.340

.842

Resources

501

.383

.463

.384

.432

.411

.382

.503

.292

.458

.307

.270

.326

.216

.495

.376

.345

.382

.312

.650
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Polic.

Suppo.

Subsi.

Profi.

Savin.

Compe.

Marke.

Socie.

Phila.

Healt.

Resou.

.844

Table 6.31: Summary of Quality Assessment
Variables

Measurements
Items

Factor

Indicator

Composite

Convergent

Discriminant

Loadings

Reliability

Reliability

Validity (AVE)

Validity

.959

.823

Yes

.927

.718

Yes

.942

.765

Yes

.951

.795

Yes

.941

.760

Yes

.939

.756

Yes

.944

.773

Yes

Affective

Affective 1

.874

.764

attitude

Affective 2

.907

.823

Affective 3

.911

.830

Affective 4

.917

.841

Affective 5

.927

.860

Cognitive

Cognitive 1

.862

.743

attitude

Cognitive 2

.873

.762

Cognitive 3

.863

.745

Cognitive 4

.857

.734

Cognitive 5

.778

.605

Behavioral

Behavioral 1

.874

.764

attitude

Behavioral 2

.890

.792

Behavioral 3

.881

.776

Behavioral 4

.826

.682

Behavioral 5

.900

.810

Credibility

Credibility 1

.890

.792

persuasion

Credibility 2

.893

.797

Credibility 3

.898

.806

Credibility 4

.902

.814

Credibility 5

.875

.766

Sentiment

Sentiment 1

.828

.686

persuasion

Sentiment 2

.844

.712

Sentiment 3

.892

.796

Sentiment 4

.893

.797

Sentiment 5

.899

.808

Reasoned

Reasoned 1

.888

.789

persuasion

Reasoned 2

.860

.740

Reasoned 3

.868

.753

Reasoned 4

.858

.736

Reasoned 5

.873

.762

Anthropo-

Anthropo 1

.878

.771

centrism

Anthropo 2

.886

.785

belief

Anthropo 3

.895

.801

Anthropo 4

.894

.799

Anthropo 5

.840

.706
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Table 6.32: Summary of Quality Assessment (cont.)
Variables

Measurements
Items

Factor

Indicator

Composite

Convergent

Discriminant

Loadings

Reliability

Reliability

Validity (AVE)

Validity

.944

.770

Yes

.944

.771

Yes

.922

.706

Yes

.942

.766

Yes

.954

.805

Yes

.928

.722

Yes

.924

.710

Yes

Eco-

Ecocentrism 1

.854

.729

centrism

Ecocentrism 2

.877

.769

belief

Ecocentrism 3

.894

.799

Ecocentrism 4

.864

.746

Ecocentrism 5

.898

.806

Altruism

Altruism 1

.877

.769

belief

Altruism 2

.853

.728

Altruism 3

.902

.814

Altruism 4

.849

.721

Altruism 5

.906

.821

Government

Policies 1

.695

.483

policies

Policies 2

.830

.689

Policies 3

.887

.787

Policies 4

.856

.733

Policies 5

.916

.839

Government

Support 1

.959

.920

support

Support 2

.943

.889

Support 3

.823

.677

Support 4

.831

.691

Support 5

.817

.667

Government

Subsidies 1

.877

.769

subsidies

Subsidies 2

.880

.774

Subsidies 3

.912

.832

Subsidies 4

.921

.848

Subsidies 5

.896

.803

Adoption

Frequency

.896

.803

(DV)

Duration

.864

.746

Usage

.846

.716

Types

.873

.762

Sophisticated

.764

.583

Profitability 1

.746

.557

Profitability 2

.800

.640

Profitability 3

.873

.762

Profitability 4

.899

.808

Profitability 5

.884

.712

Profitability

Table 6.33: Summary of Quality Assessment (Cont.)
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Variables

Measurements

Factor

Indicator

Composite

Convergent

Discriminant

Loadings

Reliability

Reliability

Validity (AVE)

Validity

Savings 1

.789

.623

.906

.659

Yes

Savings 2

.883

.779

Savings 3

.870

.757

Savings 4

.727

.529

Savings 5

.781

.610

Competitive-

Competitive 1

.891

.794

.925

.714

Yes

ness

Competitive 2

.902

.814

Competitive 3

.614

.377

Competitive 4

.908

.824

Competitive 5

.872

.709

Market

Market 1

.861

.741

.941

.760

Yes

share

Market 2

.884

.781

Market 3

.905

.819

Market 4

.884

.781

Market 5

.823

.677

Relation to

Society 1

.839

.704

.936

.745

Yes

society

Society 2

.880

.774

Society 3

.878

.771

Society 4

.880

.774

Society 5

.838

.702

Philanthropy 1

.848

.719

.947

.781

Yes

Philanthropy 2

.899

.808

Philanthropy 3

.897

.805

Philanthropy 4

.873

.762

Philanthropy 5

.899

.808

Health &

Health 1

.795

.632

.924

.708

Yes

safety

Health 2

.846

.716

Health 3

.862

.743

Health 4

.837

.701

Health 5

.865

.748

Resources

Resources 1

.793

.629

.925

.713

Yes

sufficiency

Resources 2

.863

.745

Resources 3

.864

.746

Resources 4

.821

.674

Resources 5

.876

.767

Items
Cost savings

Philanthropy
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6.6.3 Test for Multicollinearity
Collinearity was tested before conducting PLS-SEM analysis and finding the PLS path model. It
was done by examining the collinearity statistics, the variance inflation factor (VIF) and tolerance
level. According to Hair, Anderson, Tatham and Black (1998), collinearity is the expression of the
relationship between two or more independent variables. Multicollinearity occurs when any single
independent variable is highly correlated with a set of other independent variables. Furthermore,
tolerance is the amount of variability of the selected independent variable that is not explained by
other independent variables. Thus, a low tolerance value can denote high collinearity (Talukder,
2014). Whenever the tolerance level is less than 0.10, it indicates a problem of multicollinearity.
Conversely, if the tolerance level is more than 0.10, then there is no multicollinearity problem. If
the VIF of a variable exceeds 10, that variable is said to be highly collinear and will pose a problem
to the PLS path model analysis.
Table 6.38 shows that the independent and dependent variables for the theoretical research model
used in this study have tolerance values from 0.270 to 0.776, which is greater than the minimum
requirement for the tolerance level of 0.10. The VIF values also show good results that range from
1.302 to 3.703, which is below the maximum value of 10. These results ensure that
multicollinearity will not be a threat to the parameter estimates in this study.
Table 6.34: Test for Multicollinearity (Adoption as Dependent Variable)
Unstandardized

Standardized

Coefficients

Coefficients

t

Sig.

B

Std. error

Beta (

Affective

.349

.057

.354

6.128

Cognitive

–.115

.080

–.114

Behavioral

.062

.083

Credibility

.068

Sentiment

Collinearity Statistics

Tolerance

VIF

.000

.776

1.302

–1.433

.153

.411

2.384

.062

.743

.458

.375

2.621

.077

.069

.880

.380

.427

.2.270

.063

.087

.063

.729

.467

.344

2.903

Reasoned

–.069

.098

–.068

–.698

.485

.270

3.703

Anthropocentrism

.024

.071

.024

.336

.737

.517

1.964

Eco–centrism

–.087

.080

–.087

–1.086

.278

.404

2.590

Altruism

.260

.087

.262

2.978

.003

.334

3.207

Policies

.100

.074

.100

1.340

.181

.464

2.007

Support

–.173

.096

–.175

–1.798

.073

.273

3.153

Subsidies

–.169

.097

–.171

–1.750

.081

.271

3.518
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6.6.4 Test for Outliers
In order to proceed with the PLS path model analysis, the data need to be checked for its univariate
and multivariate outliers. For the univariate outliers, Z-scores for the respondents of each variable
must be between –3.29 and +3.29. Any score that exceeds the given range needs to be considered
for deletion. For the multivariate outliers, Mahalanobis distance scores for each respondent that
has critical values (determined by Chi-square critical value at p>0.001, where df = number of
variables) must be deleted. Results showed that there were eight univariate outliers, which had
scored below the minimum level of –3.29. These outliers needed to be considered for deletion,
but their background checks showed that all outliers seemed to have come from a specific group.
This may prove to be an important phenomenon to be explained. According to Cousineau and
Chartier (2010), outliers detected within the data findings should be treated by several methods.
Elliott and Stettler (2007) and Serfling and Dang (2009) have suggested that the outliers be
replaced with possible values that can represent the respondent if the values are described as an
error. Otherwise, it is possible to keep the outliers as they are, if they represent a certain group of
respondents. As the objective of this research is to explain the phenomenon of the adoption of
sustainable technology among SMEs in Malaysia, the outliers will remain as parts of the data set
to help better explain the situation, without any changes.

Table 6.35: Z-score for Organizations of each Variables
Variables

Minimum

Maximum

Affective

–3.00721

1.28437

Cognitive

–3.67897

1.42905

Behavioral

–3.06141

1.54022

Credibility

–3.15550

1.54555

Sentiment

–3.14456

1.75208

Reasoned

–3.29736

1.50585

Anthropocentrism

–3.30907

1.63276

Eco-centrism

–3.35213

1.48474

Altruism

–4.01651

1.17552

Policies

–4.11275

1.24441

Support

–3.79361

1.23392

Subsidies

–4.17957

.98105

Profitability

–2.73199

2.34357

Cost savings

–2.84921

1.74635

Competitiveness

–2.66353

1.71102

Market share

–2.44971

2.24545

Relation to society

–2.92588

2.06375

Philanthropy

–2.34982

2.08998

Health safety

–3.05662

1.51934

Resource sufficiency

–3.62957

1.47393

As close attention was given to all of the univariate outliers, it was determined that the scores
would be retained to represent a certain group of organizations. Eight respondents were categorized
as outliers, and they share a similar background. They were all new to the industry and employed
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fewer employees – they had each been established within the last 5 years, and employed fewer
than 5 people. The 8 organizations may or may not represent a group of organizations that are in
the first year of their venture and work alone. They may also be categorized as online businesses:
organizations that work at home with limited choices for innovation and change. Thus, data
analysis was conducted without ignoring these outliers; they were analyzed further, considering
the moderator effect.
In additional to the test for outliers, a common method bias analysis were perform in order to
ensure that there were no measurements error in the analysis. The measurement errors will
threatens the validity of the conclusion about the relationships between measures (Podsakoff,
MacKenzie & Lee, 2003; Podsakoff, 2003). Common method bias refers to the amount of spurious
correlations shared among variables in a study due to this method in collecting data (Vishwanath,
Egnoto, Ortega, 2012). In this study, the researcher had performed the Harman’s Single Factor
test, which is widely known and applied for detecting method bias. Harman’s Single Factor test
can be applied in this study that utilized a single method to collect the data (Podsakoff & Organ,
1986). According to Eichhorn (2014), if the newly introduced common latent factor explains more
that 50% of the variance, then common method bias may be present. In this study, the common
latent factor explain 39.5% of the variance which is below 50% that indicated low possibility of
common method bias present. Thus, the researcher concluded that there is no measurement error
that will threatens the validity of the conclusion regarding the relationships between measure.
6.7 Evaluation of the Theoretical Research Framework
The research continued to analyze and focus on the theoretical research model that represented the
underlying theory of the path model. The results of the evaluation determined how well the
empirical data supported the theoretical framework, and described in-depth whether the theory
could explain the phenomenon.
Once the constructs were confirmed to be reliable and valid, the analysis further assessed the
theoretical research model. It involved examining the model’s predictive capabilities and the
relationships between the variables. The key criteria to assessing the structural model in PLS-SEM
is the significance of the path coefficients, the level of the R² values, the f² effect size, the predictive
relevance Q², and the q² affect size.
By running PLS-SEM analysis, estimates were obtained for the structural model relationships,
representing the hypothesized relationships among the variables. The path coefficients all had
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standardized values between –1 and +1. Path coefficient values that were close to +1 represented
strong positive relationships, while values that were closer to –1 represented strong negative
relationships. The closer the path coefficient was to 0, the weaker the relationships were, and the
more likely that they could be considered non-significant. As shown in Table 6.40, the path
coefficients that showed a significant and positive value was affective (0.341), altruism (0.295),
profitability, (0.185), savings (0.469), competitiveness (0.372), market share (0.281), relation to
society (0.337), philanthropy (0.252), health (0.465) and resources (0.501). The path coefficients
that showed a significant but negative value were government supports (–0.250) and government
subsidies (-0.190). The path coefficient values that were closer to 0 and could be explained as
insignificant were cognitive (–0.016), behavioral (0.080), credibility (0.057), sentiment (0.033),
reasoned (–0.105), anthropocentrism (0.018), eco-centrism (-0.058) and government policies
(0.176).
Although the path coefficient could estimate the significant value of a variable, ultimately it
depended on its standard error, which was obtained by means of bootstrapping. In bootstrapping,
subsamples are randomly drawn from the original set of data. Each subsample is then used to
estimate the model. This process is repeated until a large number of random subsamples have been
created. In this research, the total number of subsamples is 10,000, to represent the number of
SMEs in Malaysia. The bootstrapping method was applied to compute the t value. The empirical t
value must be larger than the critical value, in order to determine whether the coefficient was
significant at a certain error probability. After computing the t values, any value that was more
than 1.65 (significant level = 10%) would be considered significant. As displayed in Table 6.40,
the t values of each path coefficients were presented. The results showed both significant and nonsignificant values. The PLS path presented that the relationship between affective attitude towards
adoption was very significant, at t value of 7.205 (>1.65). The relationship between cognitive and
behavioral attitudes showed a non-significant relationship towards the adoption of sustainable
technology; the t values were 0.223 (<1.65) and 1.223 (<1.65) respectively. Even the persuasion
variables showed a non-significant relationship towards adoption, as the t value for credibility was
0.708 (<1.65), while sentiment had a t value of 0.369 (<1.65) and reasoned was 1.171 (<1.65). In
terms of ethical belief, only altruism possessed a strong significant value towards the adoption, at
t value of 3.440 (>1.65), while anthropocentrism and eco-centrism had a non-significant
relationship with t values of 0.233 (<1.65) and 0.692 (<1.65) respectively. Government aid,
supports and subsidies, showed significant relationships towards adoption, where the t values were
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2.151 (>1.65) and 1.814 (>1.65) respectively. Meanwhile, the only variable that produced nonsignificant results was the policies variable, with a t value of 1.184 (<1.65).
The outcome variables of the adoption displayed very high significant t values for each variable.
These values indicated that the respondents had high expectations towards adopting sustainable
technology. The t values for all of the variables were: profitability, 3.815 (>1.65); savings, 10.721
(>1.65); competitiveness, 8.090 (>1.65); market share, 5.726 (>1.65); society, 6.398 (>1.65);
philanthropy, 4.751 (>1.65); health, 10.190 (>1.65); and resources, 10.683 (>1.65).
Other than the computation of the t value, this research also reported the p values that correspond
to the probability of erroneous rejection of the null hypothesis. In order to determine that the p
values were significant, they needed to be described as significant when p<0.001, p<0.05 and
p<0.10. Anything that was higher than 0.10 was considered non-significant. The variables that
showed very significant values (p<0.001) were: affective, altruism, profitability, savings,
competitiveness, market share, relation to society, philanthropy, health and resources. Government
support showed a significant value (p<0.05), while government subsidies showed significant
values (p<0.10).
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Table 6.36: Significance Testing Results of the Structural Model Path Coefficients
Path Coefficients

t Values

Significance Levels

Affective → Adoption

.341

7.205

***

.000

[0.236, 0.422]

Cognitive → Adoption

–.016

.223

NS

.824

[–0.142, 0.140]

Behavioral → Adoption

.080

1.223

NS

.221

[–0.039, 0.217]

Credibility → Adoption

.057

.708

NS

.479

[–0.095, 0.220]

Sentiment → Adoption

.033

.369

NS

.712

[–0.146, 0.203]

Reasoned → Adoption

–.105

1.171

NS

.241

[–0.274, 0.076]

.018

.233

NS

.816

[–0.133, 0.165]

–.058

.692

NS

.489

[–0.232, 0.100]

Altruism → Adoption

.295

3.440

***

.001

[0.124, 0.462]

Policies → Adoption

.176

1.184

NS

.236

[–0.211, 0.326]

Supports → Adoption

–.250

2.151

**

.031

[–0.426, 0.069]

Subsidies → Adoption

–.190

1.814

*

.070

[–0.383, 0.043]

Adoption → Profitability

.185

3.815

***

.000

[0.120, 0.281]

Adoption → Savings

.469

10.721

***

.000

[0.383, 0.555]

.000

[0.283, 0.462]

Anthropocentrism → Adoption
Eco-centrism → Adoption

p Values

90% Confidence Intervals

Adoption → Competitiveness

.372

8.090

***

Adoption → Market share

.281

5.726

***

.000

[0.189, 0.379]

Adoption → Society

.337

6.398

***

.000

[0.236, 0.442]

.000

[0.149, 0.358]

Adoption → Philanthropy

.252

4.751

***

Adoption → Health

.465

10.190

***

.000

[0.374, 0.552]

Adoption → Resources

.501

10.683

***

.000

[0.408, 0.591]

*** Correlation is significant at the p<0.01 level (2-tailed).
** Correlation is significant at the p<0.05 level (2-tailed).
* Correlation is significant at the p<0.10 level (2-tailed).
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6.8 Coefficient of Determination (R²)
The most commonly used measurement to evaluate the structural model is the coefficient of
determination. This coefficient is a measure of the model’s predictive accuracy, and is
calculated as the squared correlation between the dependent variable’s actual and predicted
values. The coefficient represents the independent variables’ combined effects on the
dependent variable, and the amount of variance in the dependent variable is explained by all
independent variables linked to it. The coefficient of determination (R² value) ranges from 0 to
1; higher values indicate higher levels of predictive accuracy. In this research of organizational
attitudes, R² values of 0.20 and above are considered to have high predictive accuracy. The
data produced R² values of 0.26, 0.13 and 0.02 for dependent variables, which could be
described, respectively, as substantial, moderate or weak (Cohen, 1988; Hair, Ringle &
Sarstedt, 2011; Henseler, Ringle & Sinkovics, 2009; Wong, Soh & Chong, 2016).
Table 6.41 shows the R² values that display a substantial score: adoption (0.262), cost savings
(0.220), health safety (0.216) and resources sufficiency (0.251). Competitiveness and relation
to society showed moderate R² values of 0.139 and 0.114, while cost savings, market share and
philanthropy showed weak R² values of 0.034, 0.079 and 0.064. In order to avoid bias towards
such complex models, R²adj values were used as part of the criteria to explain the data. The
R²adj value reduced the R² value by the number of explaining constructs and the sample size,
and thus systematically compensates for the addition of non-significant exogenous constructs
merely to increase the explained variance R². The R²adj values ensured that there were no
misleading results that would render the theoretical research model unable to predict the correct
correlations. According to the data set in Table 6.41, all R²adj values were not far off the R²
value. Although the values decreased compared with the original, they still described the same
results, and the differences were not very pronounced. This research used the original R² values
in order to explain the theoretical research model. The R²adj values shown in Table 6.41 were:
adoption (0.233), profitability (0.031), cost savings (0.217), competitiveness (0.136), market
share (0.076), relation to society (0.111), philanthropy (0.061), health safety (0.214) and
resources sufficiency (0.248).
In addition to evaluating the R² value of all dependent variables, changes to the R² value when
a specified independent variable was omitted from the model were used to evaluate variables’
substantive impact on the dependent variables. This measurement method was referred to as
the f² effect size. Assessing the f² were values of 0.02, 0.15 and 0.35, respectively, representing
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the small, medium and large effects of the independent variables (Cohen, 1988). Table 6.42
shows that the f² effect size for all relationships between independent and dependent variables
are listed. The relationships that had weak effect size were cognitive → adoption (0.000),
behavioral → adoption (0.003), credibility → adoption (0.002), sentiment → adoption (0.001),
reasoned → adoption (0.004), anthropocentrism → adoption (0.000) and eco-centrism →
adoption (0.002). The effect sizes were too low to be considered weak effects. The relationships
that had a small f² effect size were altruism → adoption (0.037), policies → adoption (0.021),
supports → adoption (0.027), subsidies → adoption (0.014), adoption → profitability (0.036),
and adoption → market (0.086). Three relationships were considered to have a medium f² effect
size: affective → adoption (0.121), adoption → competitiveness (0.161) and adoption →
society (0.128). The rest of the relationships showed large f² effect sizes of 0.282 (adoption →
savings), 0.276 (adoption → health) and 0.335 (adoption → resources).
6.9 Blindfolding and Predictive Relevance (Q² Value)
In addition to evaluating the magnitude of the R² values as a criterion for predictive accuracy,
this research also determined the Q² value. This measure is an indicator of the theoretical
research model’s predictive relevance. It accurately predicted the data points of the construct
measurements of each independent and dependent variable. In the theoretical research model,
Q² values larger than 0 for certain dependent variables indicated the path of the model’s
predictive relevance. The Q² value was obtained by using the blindfolding procedure for a
certain omission distance (D). It was a sample reuse technique that omitted every data point in
the construct measurement of the dependent variables, to estimate the parameters with the
remaining data points (Chin, 1998; Henseler, Ringle & Sinkovics, 2009; Terenhaus, Esposito,
Chatelin & Lauro, 2005). The blindfolding procedure can compare the original values with the
predicted values. If the prediction was close to the original value, the path model had a high
predictive accuracy. The prediction error, along with a trivial prediction error, was then used
to estimate the Q² value (Chin, 1998). Q² values larger than 0 suggested that the theoretical
research model had a predictive relevance for the dependable variables. Conversely, any Q²
value that was below 0 indicated a lack of predictive relevance. The Q² value was estimated by
the blindfolding procedure, representing a measure of how well the path model could predict
the originally observed value.
In Table 6.41, the Q² value for the theoretical framework is presented. All Q² values were well
above 0, which indicated that the dependable variables of this theoretical research model had
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predictive relevance (Hair, Hult, Ringle, & Sarstedt, 2013; Wong, Soh & Chong, 2016).
Adoption variables carried a value of 0.169, which was the second highest value. Profitability
had a value of 0.015, followed by cost savings (0.136), competitiveness (0.097), market share
(0.053), relation to society (0.079), philanthropy (0.047), health safety (0.148) and resource
sufficiency (0.175).
The Q² values estimated by the blindfolding procedure represented a measure of how well the
path model could predict the originally observed values. Similar to the f² effect size approach
for R² values assessment, the relative impact of predictive relevance was compared to the q²
effect size. As displayed in Table 6.42, the q² effect sizes that were considered weak were
cognitive → adoption (–0.001), behavioral → adoption (0.001), credibility → adoption (–
0.001), sentiment → adoption (–0.001), reasoned → adoption (0.001), anthropocentrism →
adoption (0.000) and eco-centrism → adoption (0.001). The small q² effect sizes that were
shown in the table were affective → adoption (0.079), altruism → adoption (0.022), policies
→ adoption (0.012), supports → adoption (0.016), subsidies → adoption (0.010), adoption →
profitability (0.015), adoption → market (0.056), adoption → society (0.086) and adoption →
philanthropy (0.049). In terms of medium q² effect size, the relationships were adoption →
savings (0.157), adoption → competitiveness (0.107) and adoption → health (0.174). The last
relationship was adoption → resources, which had a medium q² effect size.
Table 6.37: Results of R² and Q²Values
Dependent Variables

R² Value

R²adj Value

Q² Value

Adoption

0.262

0.233

0.169

Profitability

0.034

0.031

0.015

Cost savings

0.220

0.217

0.136

Competitiveness

0.139

0.136

0.097

Market share

0.079

0.076

0.053

Relation to society

0.114

0.111

0.079

Philanthropy

0.064

0.061

0.047

Health safety

0.216

0.214

0.148

Resources sufficiency

0.251

0.248

0.175

Table 6.38: Summary of Results
Path Coefficients

𝑓 2 Effect Size

𝑞2 Effect Size

Affective → Adoption

.341

.121

.079

Cognitive → Adoption

–.016

.000

–.001
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Behavioral → Adoption

.080

.003

.001

Credibility → Adoption

.057

.002

–.001

Sentiment → Adoption

.033

.001

–.001

Reasoned → Adoption

–.105

.004

.001

.018

.000

.000

–.058

.002

.001

Altruism → Adoption

.295

.037

.022

Policies → Adoption

.176

.021

.012

Supports → Adoption

–.250

.027

.016

Subsidies → Adoption

–.190

.014

.010

Adoption → Profitability

.185

.036

.015

Adoption → Savings

.469

.282

.157

Adoption → Competitiveness

.372

.161

.107

Adoption → Market share

.281

.086

.056

Adoption → Society

.337

.128

.086

Adoption → Philanthropy

.252

.068

.049

Adoption → Health

.465

.276

.174

Adoption → Resources

.501

.335

.212

Anthropocentrism → Adoption
Eco–centrism → Adoption

6.10 Importance-Performance Matrix Analysis
PLS-SEM is a method of extracting the scores of variables. It is an analysis that can provide
information on the relative importance of the variables in explaining other variables in the
theoretical research framework in order to draw a conclusion. However, IPMA extends the
results of PLS-SEM by also taking the performance of each variable into account. With the
results, the research can be concluded on two specific dimensions, which are particularly
important in order to prioritize for further actions. It is preferable to primarily focus on
improving the low performance of constructs, with larger importance emphasized regarding
their explanation of certain target variables. IPMA can explain the structural model total effects
(importance) and the average values of the latent variable scores (performance) to highlight the
significant areas for improvement in future activities. Furthermore, the results permit the
identification of determinants possessing relatively high importance and relatively low
performance. Executing the IPMA requires identification of a target variable. The importance
of a dependent variable emerges from the variable’s total effects. The total effects are derived
from PLS path model estimation.
As shown in Table 6.43, the affective variable had a high importance of 0.279 with the
performance of 69.970, while the cognitive variable had a negative importance of –0.017 with
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the performance of 72.820. The behavioral variable also had a low importance of 0.076 with a
moderate performance of 66.983, and credibility variable shared the same value, with a low
importance of 0.057 with a performance level of 67.804. The sentiment variable had a 0.033
level of importance with 64.690 performance, followed by the reasoned variable with a
negative importance level of –0.105 with a performance level of 68.268. For ethical belief, only
altruism had a high importance level of 0.312 with a performance level of 76.305, while
anthropocentrism and eco-centrism had low importance levels of 0.018 and –0.058
respectively. Similar to ethical belief, government aid also had only one variable that had a
high importance level of 0.179 with a performance level of 76.895, while the other two
variables had negative importance of –0.237 (supports) and -0.188 (subsidies).
Table 6.39: Index Value and Total Effect (Adoption as Dependable Variable)
Importance (Total Effects)

Performance (Index Values)

Affective

.279

69.970

Cognitive

–.017

72.820

Behavioral

.076

66.983

Credibility

.057

67.804

Sentiment

.033

64.690

Reasoned

–.105

68.268

Anthropocentrism

.018

67.197

Eco–Centrism

–.058

70.146

Altruism

.312

76.305

Policies

.179

76.895

Supports

–.237

74.767

Subsidies

–.188

81.178
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Figure 6.41: IPMA Representation of Adoption as Dependent Variables

In terms of the outcomes of the adoption, it is shown in Table 6.44 that the performance level
of the adoption is 54.231, which is considered to be moderate. Increasing the performance of
adoption could help increase the most important outcome of the adoption, such as cost savings
(0.406), competitiveness (0.398), health safety (0.407) and resources sufficiency (0.395). The
moderate importance of the outcome was related to society (0.301), philanthropy (0.260) and
market share (0.252), while the lowest importance of the outcome was profitability (0.184).
Table 6.40: Index Values and Total effects (Adoption as Independent Variables)
ADOPTION (Performance: 54.231)

Savings
Competitiveness
Market share
Relation to society
Philanthropy
Health safety

.184

Importance (Total Effect)

Profitability

.406
.398
.252
.301
.260
.407

Resources

.395
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Figure 6.42: IPMA Representation of Adoption as Independent Variables

6.11 Modelling categorical moderator effects
This research also conducted deeper analysis of the topics by comparing the PLS path models
across two or more groups of data, to see whether different parameter estimates occurred for
each group. The comparison of several groups of respondents was beneficial from both
practical and theoretical perspectives. The results facilitated further differentiated findings.
This led towards findings about the preferences of each group in terms of the adoption of
sustainable technology. There was a possibility that the respondents could be heterogeneous in
their perceptions and evaluations of the variables, yielding significant differences. By
identifying and understanding such differences, the research ignored the threats of the validity
of PLS-SEM results. This analysis aims to disclose the effects of the moderator variable.
Table 6.45 shows that the moderator effect of the variables between services-oriented
organizations versus product-oriented organizations show a non-significant relation. The only
significant values were for cognitive (p<0.10), reasoned (p<0.05), anthropocentrism (p<0.05),
profitability (p<0.01), savings (p<0.10), market share (p<0.01) and health safety (p<0.01).
These variables are significantly different for service-oriented and product-oriented
organizations.
Table 6.43 displays that service-oriented organizations had high cognitive attitudes compared
with product-oriented organizations, which affected their decisions around adopting
sustainable technology. Furthermore, service-oriented organizations were more responsive to
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reasonable persuasion, and had high anthropocentrism belief in their organizations. An
opposite effect was seen with the product-oriented organizations, which were negatively
responsive towards reasoned persuasion and anthropocentrism belief. This also indicated that
the service-oriented organizations had high expectations in terms of gaining profit, saving
costs, controlling the market, and addressing the issue of health and safety of employees and
clients.
The product-oriented organizations had negative expectations about gaining profits from
sustainable technology. These organizations also had expectations towards saving costs,
controlling the market, and the health and safety of the surroundings, but their expectations
were not as high as those of service-oriented organizations. The remaining variables showed
no heterogeneity between service-oriented and product-oriented organizations.
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Table 6.41: Moderator Effect (Types of Organizations)
Service–oriented vs. Product–oriented
Path Coefficient Differences
T Value
(Service – Product)
.103
1.032

Path Coefficient
(Service)
.374

Path Coefficient
(Product)
.271

Significance Level

P Value

NS

.144

1.226

*

Cognitive → Adoption

.275

–.007

.282

.099

Behavioral → Adoption

.081

.168

.087

.457

NS

.702

Credibility → Adoption

.242

.115

.127

.668

NS

.238

Sentiment → Adoption

–.022

.012

.034

.171

NS

.553

Reasoned → Adoption

.275

–.395

.669

2.753

**

.005

Anthropocentrism → Adoption

.347

–.084

.431

2.735

**

.004

Eco–centrism → Adoption

–.442

.202

.644

3.351

NS

.994

Altruism → Adoption

–.112

.106

.218

1.104

NS

.875

Policies → Adoption

–.317

.326

.643

3.845

NS

.985

Supports → Adoption

–.448

–.373

.075

.269

NS

.618

Subsidies → Adoption

.028

–.125

.153

.684

NS

.236

Adoption → Profitability

.463

–.157

.619

2.957

***

.000

Adoption → Savings

.550

.431

.118

1.387

*

.078

Adoption → Competitiveness

.422

.364

.058

.631

NS

.256

Adoption → Market share

.503

.149

.354

2.870

***

.000

Adoption → Society

.379

.322

.057

.550

NS

.289

Adoption → Philanthropy

.261

.277

.016

.167

NS

.570

Adoption → Health

.651

.342

.309

3.653

***

.000

Adoption → Resources

.395

.579

.183

2.068

NS

.978

Affective → Adoption

***. Correlation is significant at the p<0.01 level (2-tailed)
**. Correlation is significant at the p<0.05 level (2-tailed).
*. Correlation is significant at the p<0.10 level (2-tailed).
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Table 6.42: Moderator Effect (Age of Organizations)
Less than 5 Years vs 6 to 10 Years

6 to 10 Years vs 11 to 15 Years

Path Coefficient
(Less than 5
years)

Path
Coefficient
(6 to 10 years)

Path
Coefficient
Differences

Sig.
Level

P Value

Path
Coefficient (6
to 10 years)

Path Coefficient
(11 to 15 years)

Path
Coefficient
Differences

Sig.
Level

P Value

Affective → Adoption

.081

.360

.279

NS

.935

.360

.412

.052

NS

.620

Cognitive → Adoption

.308

–.040

.348

NS

.188

–.040

.036

.076

NS

.622

Behavioral → Adoption

–.236

.059

.295

NS

.891

.059

.285

.226

NS

.715

Credibility → Adoption

.141

.002

.140

NS

.273

.002

.015

.013

NS

.516

Sentiment → Adoption

.120

.052

.068

NS

.399

.052

–.240

.292

NS

.179

Reasoned → Adoption

–.627

–.219

.409

NS

.853

–.219

–.078

.141

NS

.660

Anthropocentrism → Adoption

.258

.021

.237

NS

.186

.021

–.046

.067

NS

.379

Eco–centrism → Adoption

–.013

–.112

.099

NS

.365

–.112

–.010

.102

NS

.646

Altruism → Adoption

–.192

.243

.434

NS

.908

.243

.291

.048

NS

.544

Policies → Adoption

.136

.043

.093

NS

.346

.043

.136

.092

NS

.659

Supports → Adoption

–.266

.128

.394

NS

.902

.128

–.324

.452

NS

.182

Subsidies → Adoption

–.075

–.035

.040

NS

.555

–.035

–.019

.016

NS

.517

Adoption → Profitability

.284

.280

.004

NS

.417

.280

.155

.125

NS

.319

Adoption → Savings

.320

.435

.114

NS

.828

.435

.647

.212

NS

.968

Adoption → Competitiveness

.256

.430

.173

NS

.926

.430

.618

.189

NS

.952

Adoption → Market share

.211

.315

.104

NS

.740

.315

.326

.011

NS

.655

Adoption → Society

.197

.396

.199

NS

.933

.396

.471

.076

NS

.716

Adoption → Philanthropy

.308

.299

.009

NS

.467

.299

.353

.054

NS

.671

Adoption → Health

.202

.387

.186

NS

.901

.387

.695

.308

NS

.994

Adoption → Resources

.359

.466

.107

NS

.777

.466

.537

.071

NS

.704

***. Correlation is significant at the p<0.01 level (2-tailed)
**. Correlation is significant at the p<0.05 level (2-tailed).
*. Correlation is significant at the p<0.10 level (2-tailed).
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11 to 15 Years vs 16 to 20 Years

16 to 20 Years vs More than 20 Years

Path Coefficient
(11 to 15 years)

Path Coefficient
(16 to 20 years)

Path
Coefficient
Differences

Sig.
Level

P
Value

Path Coefficient
(16 to 20 years)

Path Coefficient
(more than 20)

Path
Coefficient
Differences

Sig.
Level

P
Value

Affective → Adoption

.412

.438

.026

NS

.544

.438

.185

.253

NS

.179

Cognitive → Adoption

.036

.018

.019

NS

.482

.018

.218

.201

NS

.682

Behavioral → Adoption

.285

.283

.002

NS

.513

.283

–.009

.292

NS

.285

Credibility → Adoption

.015

.225

.210

NS

.667

.225

–.475

.699

NS

.096

Sentiment → Adoption

–.240

–.283

.043

NS

.482

–.283

.525

.809

NS

.946

Reasoned → Adoption

–.078

–.003

.075

NS

.524

–.003

.350

.354

NS

.756

Anthropocentrism → Adoption

–.046

–.043

.003

NS

.515

–.043

.295

.339

NS

.733

Eco–centrism → Adoption

–.010

–.060

.050

NS

.449

–.060

–.111

.051

NS

.457

Altruism → Adoption

.291

.274

.017

NS

.484

.274

–.095

.369

NS

.223

Policies → Adoption

.136

–.163

.298

NS

.253

–.163

.076

.239

NS

.700

Supports → Adoption

–.324

.068

.392

NS

.733

.068

.066

.002

NS

.495

Subsidies → Adoption

–.019

–.289

.270

NS

.318

–.289

–.362

.072

NS

.430

Adoption → Profitability

.155

.225

.069

NS

.653

.225

–.399

.624

**

.032

Adoption → Savings

.647

.623

.024

NS

.428

.623

.589

.034

NS

.409
.010

Adoption → Competitiveness

.618

.505

.113

NS

.221

.505

–.301

.807

***

Adoption → Market share

.326

.497

.171

NS

.788

.497

.368

.130

NS

.402

Adoption → Society

.471

.450

.021

NS

.457

.450

–.221

.671

***

.009
.041

Adoption → Philanthropy

.353

.328

.025

NS

.452

.328

–.474

.802

**

Adoption → Health

.695

.634

.061

NS

.303

.634

.485

.149

NS

.128

Adoption → Resources

.537

.665

.128

NS

.833

.665

.724

.060

NS

.698

***. Correlation is significant at the p<0.01 level (2-tailed)
**. Correlation is significant at the p<0.05 level (2-tailed).
*. Correlation is significant at the p<0.10 level (2-tailed).
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Table 6.46 shows that the moderator effect did not display any sign of significance between
organizations that had been established less than 5 years and those established 16 to 20 years.
However, once the establishment reached more than 20 years, there were significant
differences in their perspectives towards profitability (p<0.05), competitiveness (p<0.01),
relation to society (p<0.01) and philanthropy (p<0.05).
Table 6.46 also shows that, once an organization reaches more than 20 years of age, their
expectations towards profitability, competitiveness, relation towards the society and
philanthropy decreases by a large margin. The data shows a drastic negative effect towards the
mentioned variables for organizations that had been established for 20 years or more.
Apparently, an establishment of more than 20 years does not have any expectations that
sustainable technology will helping them to increase their profit, competitiveness, relation to
society and philanthropy.
In terms of the moderator effects between total number of employees, the significant
differences were shown only from sentiment persuasion (p<0.05) and philanthropy (p<0.05)
by organizations that have less than 5 employees or 5 to 75 employees. Once organizations
reached 75 to 200 employees, it seemed to affect their affective attitudes, with significance
differences of 0.072 (p<0.10). The organizations that had less than 5 employees seemed to have
negative effects towards sentimental persuasions and lower philanthropic expectations of the
adoption of sustainable technology. Organizations that had 75 to 200 employees tended to have
lower affective attitudes towards the adoption of sustainable technology.
Table 6.48 shows the results of a moderator effect between organizations that with less than
MYR300.000 a year in turnover and organizations with MYR300.000 to MYR15 million a
year in turnover. Significant differences were presented in their perspectives towards ecocentrism (p<0.05) and policies (p<0.10). It seemed that organizations that had an annual sales
turnover of more than MYR300.000 had negative effects in eco-centric ethical beliefs, and did
not respond as actively towards government policies.
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Table 6.43: Moderator Effect (Total Employees)
Less than 5 Employees vs 5 to 75 Employees

5 to 75 Employees vs 75 to 200 Employees

Path Coefficient
(Less than 5
employee)

Path Coefficient
(5 to 75
employee)

Path
Coefficient
Differences

Sig.
Level

P
Value

Path Coefficient
(5 to 75
employee)

Path Coefficient
(75 to 200
employee)

Path
Coefficient
Differences

Sig.
Level

P
Value

Affective → Adoption

.332

.406

.075

NS

.739

.406

.131

.275

*

.072

Cognitive → Adoption

–.034

–.002

.032

NS

.565

–.002

–.010

.007

NS

.501

Behavioral → Adoption

.162

.048

.113

NS

.247

.048

.245

.196

NS

.780

Credibility → Adoption

.079

–.079

.158

NS

.185

–.079

.170

.249

NS

.792

Sentiment → Adoption

.257

–.194

.451

**

.013

–.194

.036

.231

NS

.824

Reasoned → Adoption

–.118

.025

.142

NS

.732

.025

–.190

.215

NS

.244

Anthropocentrism → Adoption

–.162

.120

.282

NS

.935

.120

.346

.226

NS

.827

Eco–centrism → Adoption

–.160

.014

.175

NS

.811

.014

–.075

.089

NS

.362

Altruism → Adoption

.291

.190

.101

NS

.322

.190

.268

.078

NS

.614

Policies → Adoption

–.091

.218

.310

NS

.879

.218

.100

.118

NS

.314

Supports → Adoption

–.205

–.293

.089

NS

.345

–.293

.205

.498

NS

.936

Subsidies → Adoption

–.186

–.113

.073

NS

.633

–.113

–.548

.435

NS

.136

Adoption → Profitability

.187

.253

.066

NS

.447

.253

.252

.001

NS

.708

Adoption → Savings

.440

.447

.006

NS

.526

.447

.491

.044

NS

.655

Adoption → Competitiveness

.314

.403

.089

NS

.811

.403

.392

.011

NS

.483

Adoption → Market share

.298

.250

.047

NS

.334

.250

.328

.078

NS

.769

Adoption → Society

.329

.305

.025

NS

.410

.305

.373

.068

NS

.706

Adoption → Philanthropy

.361

.142

.219

**

.029

.142

.252

.111

NS

.708

Adoption → Health

.481

.381

.100

NS

.163

.381

.468

.087

NS

.779

Adoption → Resources

.413

.465

.052

NS

.685

.465

.694

.229

NS

.993

***. Correlation is significant at the p<0.01 level (2-tailed)
**. Correlation is significant at the p<0.05 level (2-tailed).
*. Correlation is significant at the p<0.10 level (2-tailed).
Table 6.44: Moderator Effect (Sales Turnover)
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Less than MYR300.000 vs MYR300.000 to MYR15 millions
Path Coefficient
Path Coefficient
Path
Sig.
P
(Less than
(RM3k to
Coefficient
Level
Value
RM3k)
RM15m)
Differences

MYR300.000 to MYR15million vs MYR15million to MYR50million
Path Coefficient Path Coefficient
Path
Sig.
P
(RM3k to
(RM15m to
Coefficient
Level
Value
RM15m)
RM50m)
Differences

Affective → Adoption

.354

.371

.017

NS

.560

.371

.138

.233

NS

.119

Cognitive → Adoption

.020

.043

.023

NS

.550

.043

.146

.102

NS

.616

Behavioral → Adoption

–.103

.041

.144

NS

.792

.041

.129

.088

NS

.634

Credibility → Adoption

.010

.145

.135

NS

.772

.145

–.072

.217

NS

.224

Sentiment → Adoption

.077

–.102

.179

NS

.168

–.102

.233

.335

NS

.887

Reasoned → Adoption

–.094

–.032

.062

NS

.602

–.032

–.192

.161

NS

.303

Anthropocentrism → Adoption

–.171

.067

.238

NS

.889

.067

.212

.145

NS

.719

Eco–centrism → Adoption

.102

–.247

.348

**

.042

–.247

–.049

.198

NS

.783

Altruism → Adoption

.210

.443

.233

NS

.833

.443

.355

.088

NS

.394

Policies → Adoption

.305

–.107

.412

*

.093

–.107

–.282

.175

NS

.290

Supports → Adoption

–.304

–.204

.100

NS

.674

–.204

.038

.242

NS

.769

Subsidies → Adoption

–.213

–.146

.067

NS

.620

–.146

–.300

.154

NS

.313

Adoption → Profitability

–.245

.175

.420

NS

.969

.175

.273

.098

NS

.826

Adoption → Savings

.408

.403

.005

NS

.477

.403

.573

.170

NS

.935

Adoption → Competitiveness

.349

.296

.053

NS

.299

.296

.505

.209

NS

.962

Adoption → Market share

.287

.217

.070

NS

.258

.217

.279

.062

NS

.789

Adoption → Society

.379

.306

.073

NS

.265

.306

.260

.046

NS

.452

Adoption → Philanthropy

.315

.178

.137

NS

.114

.178

.171

.007

NS

.648

Adoption → Health

.443

.406

.036

NS

.366

.406

.456

.050

NS

.674

Adoption → Resources

.377

.520

.143

NS

.900

.520

.603

.083

NS

.801

***. Correlation is significant at the p<0.01 level (2-tailed)
**. Correlation is significant at the p<0.05 level (2-tailed).
*. Correlation is significant at the p<0.10 level (2-tailed).
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6.12 Conclusion
This chapter discussed all of the findings and analysis from data gathered from 322 responses
by Malaysian SMEs. The results indicate that affective attitudes and altruism had a significant
and positive relationship towards the adoption of sustainable technology. Government support
and subsidies were also proven to be significant, but they had a negative relationship on the
adoption of sustainable technology. The data set revealed differences in value when
Organizational characteristics information was added to the control variable. This proved that
micro organizations, service-oriented organizations and organizations that had been established
for more than 20 years had different perceptions of the adoption of sustainable technology. In
order to fully understand the situation, Chapter 7 will present further explanation and discuss
the implications of the findings.
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CHAPTER SEVEN:
DISCUSSION AND IMPLICATIONS
7.1 Introduction
In this chapter, the data findings and analysis are further discussed, along with subsequent
implications for the research area, to elucidate the current phenomenon of sustainable
technology adoption amongst Malaysia SMEs.
7.2 Discussion of results from analysis
This research proposed and tested an advanced theoretical research model of sustainable
technology adoption and organizational expectations of outcomes from the adoption. Four
different categories of factors – organizational attitudes, organizational persuasions,
organizational belief and government aid – were investigated to see if they affected an
organization’s decision-making process when it came to adopting sustainable technology. The
results provided support for the advanced theoretical research model for sustainable technology
adoption, and demonstrated the relative contribution of the independent variables to the
variations in organizational acceptance of sustainable technology.
The results show three different PLS-SEM path analyses, using adoption as the dependent
variables, adoption as the dependent variable with Organizations’ Characteristics as the control
variable, and adoption as an independent variable. Although the PLS-SEM path analyses had
shown a clear result, further possibilities for the theoretical framework to be more suitable for
SMEs in Malaysia will be discussed.
The results from the PLS-SEM path analysis in general display that affective attitudes and
altruism belief showed positive and significant effects towards the adoption of sustainable
technology. This means that, the stronger the positive feelings an organization had towards
sustainability, the more possibilities there were for the adoption of sustainable technology.
Furthermore, the research shows that Malaysian SMEs have high altruism values. The more
their actions affected the people around them, the more they were led to sustainability. Chapter
6 (Tables 6.41 & 6.42) shows that the R² value for adoption as the dependent variable was high
at 0.233. The variable that most contributed to adoption was the affective attitude, with a
predictive accuracy (f ² effect size) value of 0.121 and predictive relevance (q² Effect Size) of 0.079.
This shows that affective attitude is the main factor for organizations to adopt sustainable
technology, which supports the first hypothesis (H1). Buijs and Lawrence (2013) have stated
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that these emotional states can drive individuals and even organizations towards making a
decision to adopt sustainable technology. Feelings of attachment, respect, responsibility and
joy towards sustainable technological innovation will surface. An affective attitude involves
organizations’ direct action on a phenomenon. An individual’s or organization’ emotional state
reacts when it encounters a problem or opportunity, which leads them towards action on a
phenomenon.
High affective attitudes in individuals who are involved in their organization’s decision-making
processes can lead to the adoption of sustainable technology. SMEs in developing countries
who are under financial stress may find that their adoption of sustainable technology can create
a burden, when an opportunity changes into a liability. Organizations must have high affective
attitudes to ensure that they will grab the opportunity to adopt sustainable technology, even
though it may carry some risk for their organizations. The stronger their affective attitudes are,
the more willing they are to make sustainable technology, or their organizations, a success.
According to Jepson, Brannstrom and Persons (2012), organizations tend to adopt a new
opportunity as long as it can help them to create benefits and increase their profit gain. When
deciding whether to adopt sustainable technology, organizations also prioritize the well-being
of the people around them.
The results of this research agree with Verdugo, Bonnes, Fonllem, Sing, Armenta and Carrus
(2009) and Hirsh (2014); organizations with an altruistic attitude of selflessness are always
open to change, which impacts on individuals and organizations that care for others, thus
supports the ninth hypothesis (H9) of the study.
The use of dangerous materials and resources affects other individuals’ health and safety,
which encourages organizations to take a sustainable approach. This proves that, regardless of
their size, organizations have high awareness of every individual around them. Although the
PLS-SEM path coefficient showed a significant and positive relationship between altruism and
adoption, altruism had a small predictive accuracy (0.037) and predictive relevance (0.022)
only. This shows that the research cannot accurately predict whether altruism belief always
influences organizations to adopt sustainable technology. Although an organization may
possess a high level of altruism belief, it would not lead to change unless all the people involved
also felt the same way.
In contrast, government support (H11) and subsidies (H12) contradicted the work of Teixeira,
Jabbour and Jabbour (2012), He (2015) and Sumaila, Khan, Teh, Watson, Tyedmers and Pauly
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(2010). In this research, government support and subsidies had a significant relationship with
adoption, but with negative effects. This means that less intervention from the government
would create a positive effect for the adoption of sustainable technology. Cui, Jiao and Jiao
(2016) have explained that organizations that are too dependent on governmental aid are less
likely to engage in sustainable technological innovation activities. An organization that is too
dependent will be less stressed about competing in the market, as most of its operations will
have already been funded. Therefore, these organizations are reluctant to go outside of their
comfort zone. It is a well-known fact that a developing country such as Malaysia is under
pressure to reach the status of a developed country, in a situation where resources are limited
and expensive.
There are not many options that the government can assist with, especially for SMEs, when it
comes to encouraging organizations to adopt sustainable approaches. Most of the subsidies and
incentives provided are focused on tax returns and tax reduction. Subsidies and tax incentives
only work if they close the price gap for more sustainable technology or offer a significant
usage rebate. As mentioned by Car and Roberts (2011), a country with low levels of
government subsidies will have problems in implementing sustainability. These factors will
influence organizational decisions to make sustainable technology more affordable for SMEs.
Incremental tax reductions and small subsidies cannot create more options to encourage the
adoption of sustainable technology.
There are several reasons for the negative relationship between government support and
adoption. Government support is important for some, but not all, organizations. Some may not
need any support but are still able to understand and adopt sustainable technology. Some
organizations may prefer to implement sustainable technology within their organization
without any intervention from the government. Some organizations may feel like they are
bound and obliged to the government after receiving government support and aid.
Although government support has negative effects for adoption of sustainable technology in
this research, it cannot be denied that support from the government can help organizations to
understand their role in working towards sustainability. Government efforts in the form of
training, human resource development and facilitation of the transaction of sustainable goods
can help to lead organizations, especially newcomers, to take a sustainable approach. As well
as providing support at the organizational level, the government also has the opportunity to
influence organizations to implement sustainable technological innovation at the educational
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level. The government can develop syllabuses that educate students in sustainable
development. These graduates, who will be prepared to take a sustainable approach and deal
with issues of sustainability, will make it easier for organizations to access and implement
sustainable technology. This kind of education will also increase opportunities for, and the
empoyability of, graduates, who will have developed the skills and competencies that
organizations require (Klimova, Rondeau, Andersson, Porras, Rybin & Zaslavsky, 2016).
Some major industries deemed that government policy and legislations was an obstacle; most
of the time, as the policies and legislation do not represent the real and present situation.
Unsuitable policies will be ignored by most organizations, as they clash with their business
objectives. Only new and micro organizations tended to rely on policies as a guidance for them
to start a businesses (Long, Blok & Coninx, 2016; Teixeira, Jabbour & Jabbour, 2012; Wubben,
Runge & Blok, 2012).
The remaining antecedents have shown both positive and negative effects towards the adoption
of sustainable technology, but none significant enough to show that the antecedents have any
effect that can be generalized among Malaysian SMEs. The researcher therefore rejects the
hypotheses that involve cognitive attitude (H2), behavioral attitude (H3), credibility persuasion
(H4), sentiment persuasion (H5), reasoned persuasion (H6), anthropocentrism (H7), ecocentrism (H8) and government policies (H10) as antecedents that influence the adoption of
sustainable technology in Malaysia, which cannot be generalized among SMEs. Although these
antecedents may not influence SMEs in general, the result may be different when
Organizational characteristics are added as a control variable.
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Perceived Outcome

Adoption

Antecedents

Economic
performance
0.185
0.469
0.372
0.281

Affective attitudes
0.341
Altruism belief

Profitability
Cost savings
Competitiveness
Market share

Social performance

0.295

–0.250

-

Adoption of
sustainable
technology

0.337
0.252

Government support

- Relation to society
- Philanthropy
Environmental
performance

–0.190
Government subsidies

0.465
0.501

- Health safety
- Resource
Sufficiency

Figure 7.1: PLS-SEM Path Theoretical Research Model

For the perceived outcome of the adoption of sustainable technology, all dependent variables
have shown positive and significant relationships to the adoption. This is indicative of the
organizations’ high expectations with regard to sustainable technology – that it will provide
them with high profit gain, lower the cost of production, increase their competitiveness among
other organizations, widen their market share, strengthen positive relations with society, make
them more philanthropic, increase the health and safety of their surroundings, and ensure that
there are enough resources to continue the production into the future. Among all the perceived
outcomes, 5 had the highest value: cost savings (0.469), competitiveness (0.372), relation with
society (0.337), health and safety (0.465), and resources sufficiency (0.501), with high values
for both predictive accuracy and predictive relevance. This shows that these variables can be
used to predict the outcome of the adoption of sustainable technology.
The findings indicate that organizations perceived resources sufficiency to be their main
objective in the adoption of sustainable technology. In this era of limited and expensive
resources, the pressure has led organizations to take innovative approaches to ensure the
longevity of their business operations. There may come a time when businesses have to be
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stopped, unless replacements for some resources are found in the near future. Sustainable
technology can help to ensure that sufficient resources are available, even in the future.
The second objective of businesses in adopting sustainable technology was to reduce the
monetary cost of buying new materials and resources. Sustainable technology offers the ability
for businesses to reduce, reuse and recycle materials and resources, which can help to lower
costs. Furthermore, it can help eliminate a lot of hidden costs, such as in waste, fines and
summons, transport and expenses related to accidents and hazards.
The third objective of businesses in adopting sustainable technology was to create a healthier
and safer environment, not just for workers but also for customers. The expectation is that the
adoption of sustainable technology will help reduce the probability of accidents or threats
caused by their products or services. Khalili and Duecker (2013) have stated that sustainable
technology needs to focus on health issues, poverty eradication and improvements in safety
regulations. Although a healthy and safe environment is not a part of an organizations’ agenda,
organizations that adopt sustainable technology tend to achieve that goal in order to create a
better life and protect their surroundings. Further, a safe environment can improve employee
motivation and serve as a platform of trust for employees and customers.
Further discussion has touched on the competitiveness of organizations, and their relationships
with society – this research also showed very significant values for these variables. This finding
indicates that organizations are trying to find alternatives, in order to increase their potential to
compete in a new market segment, and strengthen their relationships with society. These
objectives will in turn help them to increase their sales and income, by gaining higher sales
turnover. Strengthening their competitiveness will allow them to boost their standards in order
to become one of the main competitors in the market. Thus, competitiveness also provides a
significant benefit in the expansion of business operations. It also works hand-in-hand with
developing good relationships with society; increased societal trust will uphold a business’s
image as the main competitor in the market, which will contribute to increases in sales.
Although all of the perceived outcomes emerged as being significantly positive, 3 returned low
values after the path efficiency analysis. Furthermore, the variables’ predictive accuracy and
predictive relevance showed low values. This indicates that market share, philanthropy and
profitability may be a part of the perceived outcome but do not carry the same weight as a
predictor or an expected outcome of the adoption of sustainable technology.
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Market share has been described as the controlling factor in the market distribution. Although
the adoption of sustainable technology enables organizations to expand their market share, it
is not their main objective to control market distribution. It would be best to describe market
share in terms of what it is possible for an organization to gain from the adoption of sustainable
technology. However, this does not form part of organizations’ expectations. Sustainable
technology gives products and services a certain value that attracts the market, but the real
motive behind its adoption is not to control the market.
Philanthropy carries the same value – that is, businesses that adopt sustainable technology may
not do so with the objective of becoming a philanthropist. However, along the line, when
organizations gain more income from the technology, it is possible for them to become more
philanthropic.
The final perceived outcome shows the lowest PLS-SEM path coefficient (0.186). Profitability
may be a benefit that all organizations seek to gain from any innovation. Increased profits
enable organizations to expand their business in the future. When they adopt new technology,
which requires high levels of investment, organizations also expect to increase their profits.
They can achieved high profitability from the low consumption of materials and resources with
a higher profit margins given an appropriate timeline.
7.2.1 Organizational Characteristics as a moderator
This section offers an explanation of the phenomenon by including the moderator of
Organizations’ Characteristics, after determination of the PLS-SEM path coefficients. Figure
7.1 has explained the path relationships in general – however, after a moderator effects was
applied, a different phenomenon was found that required further discussion before any
conclusions could be made. As shown in Table 6.45, a slightly different phenomenon occurred
between the services-oriented organizations and the product-oriented. Figure 7.2 shows that
multiple antecedents needed to be added to the theoretical research model in order to explain
the phenomenon for service-oriented organizations.
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Antecedents

Perceived Outcome

Adoption

Affective attitudes

0.341

Cognitive attitudes

0.275

Reasoned persuasion

0.275

Anthropocentrism belief

0.347

Altruism belief

0.295

Government support

–0.250

Government subsidies

–0.190

Economic
performance
0.463
0.550
0.372
0.503

-

Profitability
Cost savings
Competitiveness
Market share

Social Performance
Adoption of
ustainable
technology

0.337
0.252

- Relation to society
- Philanthropy
Environmental
performance

0.651
0.501

- Health safety
- Resource
Sufficiency

Figure 7.2: PLS-SEM Path Theoretical Research Model (service-oriented organizations)

In the services industry in Malaysia, cognitive attitudes, reasoned persuasion and
anthropocentrism played great roles in the adoption of sustainable technology. Service-oriented
organizations had high cognitive attitudes towards the adoption process, which showed that
they believe in their responsibility to implement sustainable business practices. The higher their
cognitive attitudes were, the stronger their belief, ideas and thoughts were towards sustainable
technology. Lee and Lee (2014) have described cognitive attitude as a strong belief that drives
organizations to take action and ensure that they achieve sustainability. According to Mishra,
Akman and Mishra (2014), organizations that have strong beliefs towards sustainability are
more receptive to the benefits that this technology offers. This was clearly shown in the results
for perceived outcomes of service-oriented organizations – most of their expectations were
higher than those of the product-oriented organizations. Table 6.45 shows that service-oriented
organizations expected the adoption of sustainable technology to lead to higher profitability,
greater savings, larger market share and a healthier lifestyle, compared with product-oriented
organizations. This could be explained by looking at the characteristics displayed by serviceoriented organizations. They did not rely on material and resources as much as product-oriented
organizations did. Cost savings were not as achievable, as their main expenses were
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transportation, electricity and resources, rather than product-oriented which consist a lot of
materials. This means that they tended to maximize their profitability gains by adopting
sustainable technology. In order to generate higher profits, a larger market share was required
to ensure increases in the clientele. Since they were reliant on strong relationships with
customers and clients, a healthier and safer environment was the most important aspect in terms
of maximizing their business. A good environment was essential to attract more clients and
customers.
As service-oriented organizations tend to focus on the benefits of adoption, higher
anthropocentrism is apparent; thus, they are easily persuaded by reasoning. High
anthropocentrism shows that the services-oriented organizations tend to adopt sustainable
technology in order to attract customers. Reasoning can serve as a good strategy: providing
facts and accurate data can ensure that sustainable technology is welcomed. Using argument,
logic and facts to encourage organizations to adopt sustainable technology can motivate them
to do so.
As described by Han (2015), organizations that are attracted to sustainable technology through
reason are mostly made up of individuals with highly cognitive attitudes to that particular
technology. In product-oriented organizations, the path coefficients were similar to those of the
general theoretical research model, explained in Figure 7.1.
When considering the age of an organization, there is no significant difference between
organizations that were established less than 5 years and those that were established 20 years
ago. The only change in perception that is related to age of organization is that organizations
that are more than 20 years old have lower expectations. This was shown in Table 6.46 as is
also demonstrated in Figure 7.3.
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Perceived Outcome

Adoption

Antecedents

Affective attitudes

Economic
performance

0.341
Altruism belief

0.372
0.281

0.295

–0.250

Adoption of
sustainable
technology

Government support

Environmental
performance
0.465
0.501

–0.190
Government subsidies

- Cost savings
- Market share

- Health safety
- Resource
sufficiency

Figure 7.3: PLS-SEM Path Theoretical Research Model (establishment of more than 20 years)

As shown in Figure 7.3 above, 4 perceived outcomes are derived from the theoretical research
model in order to describe the adoption of sustainable technology in organizations that are more
than 20 years old. These organizations had negative expectations that the adoption of
sustainable technology would contribute to their profitability, competitiveness, relation to
society, and philanthropy. This could be because after 20 years of establishment their business
had matured – they had loyal customers and were well known. Further, a mature business have
lower stress when competing with other business; surviving for more than 20 years was itself
proof that they had the ability to compete with other organizations. Their only expectations of
sustainable technology was that it would lower costs, expand their market share, generate a
healthy and safe environment, and ensure resources were sufficient to continue their business
practices in the future. The remaining variables were similar to those of the general theoretical
framework: affective attitudes and altruism were antecedents for the adoption of sustainable
technology.
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Antecedents

Perceived Outcome

Adoption

Affective attitudes

0.341

Sentiment persuasion

0.257

Eco-centrism

0.102

Altruism

0.347

Government policies

0.305

Government support

–0.250

Government subsidies

–0.190

Economic
performance
0.463
0.550
0.372
0.503

-

Profitability
Cost savings
Competitiveness
Market share

Social performance
Adoption of
sustainable
technology

0.337
0.361

- Relation to society
- Philanthropy
Environmental
performance

0.651
0.501

- Health safety
- Resource
sufficiency

Figure 7.4: PLS-SEM Path Theoretical Research Model (micro enterprise)

Perceptions varied according to size of organization. Micro organizations (fewer than 5
employees, sales turnover below MYR300,000) usually supported eco-centrism, which meant
that they valued nature and the environment for their own intrinsic beauty. These organizations
responded to emotional persuasion which highlighted the importance of environmental
conservation. Moreover, they learned more towards pro-environmental tendencies and focused
more on enhancement and preservation. They tended to look to the future and their intention
to survive in the long term, and sustainable technology could help them to realize that aim.
Morgan, Hine, Bhullar and Loi (2015) have described eco-centric organizations as being
responsive to sentimental persuasion, as indicated in Figure 7.4. Micro organizations also
consider government policies as the driving force in adopting sustainable technology. If the
government recommends a new plan and intention for a sustainable approach, they usually
follow instructions. Reichardt, Negro, Rogge and Hekkert (2016) have stated that certain
organizations require a policy intervention in order for sustainable technology to be diffused
and developed at the rate and scale required for it to be considered a radical innovation. Finally,
it seems that micro organizations have high philanthropic outcomes. They have the mentality
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to use their societal obligation to survive in the market, and they focus on sustainable
technology to ensure a better, safer environment.
Medium-sized SMEs in Malaysia tend to have lower affective attitudes. The values still point
to a positive relationship, but they are not able to easily adopt sustainable technology through
triggering their affective attitudes towards the technology. All of these results show that the
hypothesis on Organizational characteristics (H13) is correct: certain criteria for SMEs are
required to ensure the smooth adoption of sustainable technology. Strategic support from
government and NGOs can provide direction to certain SMEs.
7.2.2 Performance and Importance of variables
IPMA, discussed in section 6.10, indicates the importance of a variable and its level of
performance. Figure 6.46 shows that affective attitude and altruism are the primary aspects of
importance in ensuring successful adoption of sustainable technology. Although affective
attitude has similar importance to altruism, its performance is average, comparable with other
variables. Thus, it is imperative that the government improve organizational affective attitudes
in order to ensure the effective adoption of sustainable technology in organizations.
Conversely, the score for subsidies showed it was the least important, despite its relatively high
performance. Further, government policies are moderately important compared with other
variables. Effective, well-executed government policies can encourage organizations to adopt
sustainable technology.
To explain perceived outcomes, Figure 6.47 indicates that cost savings, health safety,
competitiveness and resource sufficiency are of similar importance for organizations’
expectations. In fact, as adoption’s effect on performance is quite moderate, efforts to boost
organizational adoption of sustainable technology must be prioritized in order to achieve
organizational expectations. Profitability is the least important of all the perceived outcomes.
Consequently, if the adoption of sustainable technology is to increase performance,
organizations must capitalize on the benefits of cost savings, health safety, competitiveness
and resources sufficiency. Relation to society has is moderately important compared with other
variables, but it may be essential for organizations to put more effort into showing that they are
using sustainable technology in order to foster better relationships with society.

158

7.3 Implications of the Data Findings
The theoretical research model was empirically tested in Chapter 6. The study investigated
antecedents that influence organizational perceptions of the adoption of sustainable
technology. It examined the simultaneous effects of four critical sets of antecedents:
organizational attitudes, organizational persuasion, organizational ethical belief and
government aid. The theoretical rationale for these factors has been drawn from multiple
streams of research, integrating the constructs of TRA, TPB, AT, EAM by Thompson and
Barton (1994), and TBL by Elkington (1994).
The findings of the study contribute to a better theoretical understanding of the antecedents that
influence organizational adoption of sustainable technology and its perceived outcome. It also
provides practical implications for the government and NGOs. This research has combined
multiple variables found in different adoption-related studies into a single study. Rich insights
have been made into the relative effects of organizational attitude, organizational persuasion,
organizational ethical belief and government aid on the adoption of sustainable technology.
The predictors influence organizations to adopt sustainable technology, which consequently
lead to its actual adoption in operations. Affective attitude, which is one of three organizational
attitudes, was proven to have a significant impact on the adoption and acceptance of sustainable
technology. The second and third variables, cognitive and behavioral attitudes respectively, do
not show strong relationships to the adoption in general. However, cognitive attitudes do have
an impact on service-oriented organizations. The three organizational persuasion variables are
not significant in the adoption of sustainable technology. However, reasoned persuasion
impacts on service-oriented organizations, while sentiment persuasion has an impact on micro
organizations. One organizational ethical belief has an impact: altruism has a high impact on
the adoption of sustainable technology. The other two ethical belief variables (eco-centrism
and altruism) do not interact directly or impact on adoption, but they do possess high
coefficients via the Organizational characteristics. Anthropocentrism has a high impact among
services-oriented organizations, while eco-centrism has a high impact among micro
organizations. In terms of government aid, government policy is the only variable that has a
significant and positive impact on micro organizations, while government support and
government subsidies have a significant and negative effect on adoption in general.
The study implicates all key players who require sustainable technology as part of their
operational objectives. When implementing a new type of sustainable technology, the most
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crucial factor to be considered is whether it will be accepted by organizations in Malaysia,
especially SMEs. If it is unlikely to be fully adopted, then various corrective actions must be
taken accordingly to increase the rate of acceptability. Therefore, various sectors must carefully
create an implementation plan to enhance the impact of sustainable technology on Malaysian
SMEs. The present study is relevant to these concerns and able to assist in the development of
strategies for successful implementation of sustainable technology in the country.
The results of this study confirm that affective attitudes have strong effects on adoption of
sustainable technology. This suggests that arguments for sustainable technology must
emphasize elements that can influence human emotions. Moreover, the model indicates that
efforts should be focused on the aims of enhancing the surrounding environment, to create selfattachment between organizations and the proposed sustainable technology. The research
suggests that important objectives to this end are increasing awareness, which will trigger the
emotional effects for the application of sustainable technology, and emphasizing the benefits
and advantages of using such technology. The findings also suggest that the key players in
sustainable technology adoption must focus their attention on exhibiting a friendly and exciting
vibe, to ensure a smooth process. If any organization shows negative perceptions of sustainable
technology, it is unlikely that they will develop a positive attitude towards it. By providing a
better trigger for organizational affective attitudes towards using sustainable technology, a
sense of attachment towards the adoption can be created. This will encourage the selfmotivation to successfully adopt the technology.
7.3.1 Implication towards the Government
The government has both the influence and initiative to increase awareness, such as by creating
awareness campaigns, injecting ideas, establishing rules and regulations, and more. With the
correct predictive probability, a proper strategy can help organizations to successfully adopt
sustainable technology. Although the research has presented negative effects on governmental
supports and subsidies, it does not conclude the role of the government is ineffective. There
are other strategies to be tried, which can provide the right amount of support for SMEs. The
government can provide the suitable infrastructures for training and education from the early
stages, by creating sustainability-friendly syllabuses in universities and colleges. In this way,
the government is able to indirectly show proper support by providing fresh, employable
graduates who have learned the correct processes for the development of sustainable
technology.
160

The government has subsidy programs with comprehensive sets of rule and regulations which
applicants must meet. Properly administered government subsidies will account for a lower
degree of SME dependency on the government, and thus push organizations outside their
comfort zone to be more competitive. Tariffs and tax rebates can be introduced to assist
organizations to successfully implement sustainable technology. Government policies can also
be created and tailored specifically to certain types of organizations (e.g. micro organizations),
to serve as detailed guidance. This would enable a smooth adoption process which fully utilizes
all of the opportunities.
7.3.2 Implications for NGOs
NGOs can also push for initiatives to promote and create awareness among SMEs. NGOs that
monopolize industries have the influence to regulate and promote the utilization of sustainable
technology among its relevant consumers, clients, subcontractors and SMEs. This creates intersector relations, centered by sustainability. Furthermore, NGOs have the means to promote
sustainable technology through funding, loans, technology transfer and more. With this kind
of system, it is less stressful for SMEs to acquire expensive sustainable technology, and NGOs
can supply experts to train SMEs’ employees. This develops a synergistic partnership between
NGOs and adopters of sustainable technology; NGOs educate SMEs on the benefits that can
be gained through the adoption of sustainable technology.
7.3.3 Implication for NPOs
Non-profit organizations (NPOs) have their own objectives in creating a society that possesses
high levels of awareness for both the society and the environment. Pro-environmentalist NPOs
are obliged to ensure that society and organizations are aware of earth degradation (i.e.
pollutions, unmanaged waste, climate change and uncontrolled usage of resources). With the
data acquired, NPOs can establish a new type of communication strategy that will appeal to
SMEs’ altruism. As eco-centrism is not significant, it will be more effective to develop a new
direction by providing information on the effects of earth degradation on humans. This will be
especially beneficial as Malaysian SMEs have high altruistic values, putting the well-being of
others above the environment and themselves.
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7.3.4 Implications for SMEs
In adopting sustainable technology, affective attitudes and altruism are the essential elements
towards the completion of the process. It is important for SMEs to acknowledge that their
feelings and opinions play an important role in the decision to adopt sustainable technology.
Instead risking the adoption of sustainable technology that they do not favor, attractive
sustainable technology should be focused on instead. As the affective attitude increases, the
adoption of the particular technology by SMEs will occur more effectively. If they did not
favor or feels uneasy when using the technology, eventually they will give up half way; this is
a waste of both effort and time. SMEs also should choose sustainable technology that will
reduce any risk faced by both their employees and customers. Higher altruism will encourage
the employees to put in extra efforts and ensure that the adoption is a success.
All practicing organizations can create awareness campaigns that highlight the enjoyable, easy
and exciting ways to use sustainable technology, triggering the interest for its adoption.
Furthermore, comprehension of organizational role and possible changes that can be made for
people around SMEs may trigger their altruism belief, encouraging for the acceptance of
sustainability. Promoting sustainable technology in a way that can affect emotions and the
sense of responsibility can be executed by multiple ways: campaigns, advertisements, charity
events, and communication skills its beneficial outcome.
By exhibiting the benefits that can be achieved from adopting sustainable technology,
organizational interest can be increased. Through the findings, SMEs in Malaysia apparently
have the interest in adopting sustainable technology. Tables 6.7 to 6.31 show that SMEs in
Malaysia have medium to high usage level of adoption, indicating that they are willing to use
the technology. They are even ever-willing of a trial run for their businesses if given the
opportunity and reason to do so. This shows that efforts to promote sustainable technology will
not go to waste. The government and NGOs cooperate in can encouraging organizations to be
more sustainable, for the sake of a more secure future for the next generations. The results
serve as a guide on designing communication strategies that can diffuse sustainable technology
successfully.
7.4 Implication of Theoretical Advancement
The research have succeeded in filling the gap in the current studies of management studies by
describing the current phenomenon regarding organizational perception towards the adoption
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of sustainable technology. It also broaden the knowledge on the role and extent of sustainable
technology adoption as it impacts on Malaysian SMEs. Through expanding the current existing
theories (i.e. TRA, TPB, AT & EAM), this research have manage to prove and provide a new
extensive theoretical research in the field of adoption studies. The proposed new variables were
able to contribute to the advancement of the research field, giving new possibilities for
developing new research.
By explaining the current attitudes (i.e. attitudes, persuasion & ethical belief) towards the
adoption process, it has proved that attitudes by itself does not explain thoroughly regarding
individuals’ perception. Through dividing and expanding the attitude variables, the research
were able to explain the important role played by each variables towards the adoption of
sustainable technology. Thus, through the theoretical advancement, this research have fulfil its
role by providing new theoretical contribution in the current research field.
7.5 Conclusion
This chapter has provided discussions and implications based on the findings described in
Chapter 6. The theoretical research model has been developed by integrating the constructs of
TRA, TPB, AT, Thompson and Barton’s (1994) EAM, and Elkington’s (1994) TBL model.
The advanced model seeks to introduce several modifications not present in the older models.
The main theoretical contribution of this research is for the development of an advanced
theoretical research model of sustainable technology adoption, and theoretical construct that
brings issues in organizational sustainable technology adoption into a coherent model.
The quantitative data analysis displays that the proposed model contributes to a better
understanding of the factors that determine organizational acceptance of sustainable
technology. The model has explained 72.2% of the variance in overall adoption; indicating that
on average, the construct explains more than half of the variance of the variables. The empirical
study has also investigated the effects of organizational attitudes, persuasions, ethical belief,
and governmental aids towards the adoption of sustainable technology. TRA, TPB and AT
suggest that the attitudes and subjective norms/situations will lead to persuasion of sustainable
technology adoption. Only affective attitudes correspond with the adoption process, while other
variables do not show any relationship. Cognitive attitude and reasoned persuasion do
correspond with services-oriented organizations, while sentiment persuasion corresponds with
micro size organizations. On the contrary, Thompson and Barton’s (1994) EAM explains that
anthropocentrism and eco-centrism are antecedents towards sustainability and affecting the
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services-oriented organizations and on micro size organizations respectively, but none of them
have corresponded well towards the adoption of sustainable technology. The additional
variable suggested by Verdugo, Bonnes, Fonllem, Sing, Armenta & Carrus (2009), which is
altruism, is found to have a relationship with the adoption. Elkington’s (1994) TBL model is
proven to be significant whereby all variables have a positive and significant relationship with
the adoption as the perceived outcome. In the next chapter, the study will be concluded, with a
proposed a recommendation for future actions.
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CHAPTER EIGHT:
CONCLUSION AND RECOMMENDATIONS
8.1 Introduction
This study provides a new theoretical construct and develops an advanced theoretical research
model of sustainable technology adoption by investigating a wide range of antecedents that
affects organizational’ adoption of sustainable technology in the context of SMEs in Malaysia.
The proposed advanced model was tested via a variety of methods consisting chiefly of a
survey which used a questionnaire as a research instrument. The research process was reviewed
and accessed in conjunction with the findings. This chapter presents the summary, conclusions
and recommendations, the contribution to knowledge and research limitations.
8.2 Summary of Research
This study investigated the adoption of sustainable technology by organizations among
Malaysian SMEs. Such innovation should be utilized appropriately by organizations in order
to ensure that the SME industry is in line with the country’s vision to become resourceful for
future survival. As the national agenda and Malaysian vision of year 2020 both focus on
building and developing nation in the economic, social and environmental aspects, this
initiative is very timely and appropriate. The current literature shows that we know relatively
little of the ways or reasons for organizations to adopt sustainability. Although sustainable
technology adoption has been extensively studied, antecedents for adoption and research on
organizational sustainable technology acceptance in the context of Malaysian SMEs are
limited. If they are incorporated in the work process of SMEs, without proper use or
compliance, they offer little value. Therefore, an examination of the adoption of sustainable
technology by SMEs are important, which is what this study seeks to address.
Six research questions (RQ) was proposed to explain the factors that can affect and determine
the adoption and subsequent continuous use of sustainable technology by SMEs in Malaysia:
(1) What is the impact of attitudes on the adoption of sustainable technology in Malaysia?
(2) What is the impact of persuasion on the adoption of sustainable technology in Malaysia?
(3) What is the impact of ethical belief on the adoption of sustainable technology in Malaysia?
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(4) What is the impact of governmental aid on the adoption of sustainable technology in
Malaysia?
(5) What is the impact of Organizational characteristics on the adoption of sustainable
technology in Malaysia?
(6) What is the expectation on the outcome of the adoption of sustainable technology in
Malaysia?
The reviewed literature was thoroughly studied, from which a new theoretical construct is
proposed for the development of an advanced theoretical research model. It has considered the
strengths and limitations of other existing models, which include: TRA, TPB, AT, Thompson
and Barton’s (1994) EAM, and Elkington’s (1994) TBL model of organizational sustainable
technology acceptance. The model in this study maintains the basic structure of all existing
theories, but offers an extension that will explain the phenomenon of sustainable technology
adoption. The extension would allow the testing of extra variables that have been taken from
various adoption and sustainable technology related research. Organizations’ Characteristic
factors are also added to the advanced model, which is a lacking component in existing theory.
Data collections using questionnaire as the instrument of survey was designed to test the
relevance of the proposed theoretical research model. Statistical analysis of the data was done
using SPSS and SmartPLS software. Frequency distribution and percentages were calculated
accordingly, and several cross-tabulations were performed. This involves: the correlation
matrix, evaluation of Cronbach’s alpha test, evaluation of reflective measurement models,
evaluation of the theoretical research model, coefficient of determination, blindfolding and
predictive relevance, IPMA, and modelling categorical moderator effects. The analysis have
tested the advanced theoretical research model, while the findings supported it.
8.3 Conclusions for Sustainable Technology Adoption
From the theoretical point of view, this research has served to broaden one’s understanding of
the factors affecting sustainable technology adoption. This research is a response to the call for
an in-depth and comprehensive research on the ways in which organizations adopt sustainable
technology. It also factors in the elements that influence organizations’ decision to take on the
technology. The main theoretical contribution of this research is the development of an
advanced theoretical research model of sustainable technology adoption. Such model is proven
as particularly useful to understand the adoption of sustainable technology by organizations,
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compared with TRA, TPB, AT, Thompson & Barton’s (1994) EAM, or Elkington’s (1994)
TBL model. This can be attributed to the more complete examination that covers a wider range
of factors, impacting organizations’ adoption of innovation.
TRA was developed by Martin Fishbein and Icek Ajzen (1975; 1980); it is a widely studied
model that is concerned with the determinants of conscious intended behavior. However, the
analysis of behavior has not described and defined the internal factors of these variables,
despite the evidence that internal factors do influence organization behavior (Lei, Jingxiao &
Ruyang, 2011; Kim, Kim & Goh, 2011; Demir & Kumkale, 2013). Heider (2014) also has
developed an attribution theory in 1958, postulating that personality and situation can lead
towards the development of organizations’ behavior. The term personality can be referred as
attitudes, while situations can be explained as persuasions. Both variables did not provide an
explanation on their internal factors, which can influence organizations’ action and behavior
(Sanchez, Sanchez & Hyder, 2014; Matthers, Wonneberger & Schmuck 2014; Han, 2015).
Icek Ajzen has introduced TPB in 1991, with the addition of a variable known as perceived
behavior al control. The variables are then elaborated further; organizations’ ethical belief can
act as a control mechanism towards their action. The perceived behavior control, also known
as ethical belief, is further explained by the EAM model introduced by Thompson and Barton
in 1994. They have introduced that organizations’ ethical belief is related to the action towards
the environment. The authors have also listed two variables: anthropocentrism and ecocentrism. Although anthropocentrism and eco-centrism both can explain perceived behavior
control, Verdugo, Bonnes Fonllem, Sing, Armenta & Carrus (2009) have proposed for altruism
to be added as part of the ethical belief instead. It is assumed as part of the perceived behavior
control, in the form of organizational ethical belief.
All of the existing models never considered the existence of perceived outcome of
organizations’ action and behavior. This research has considered Elkington’s (1994) TBL
model as part of the research, to show the perceived outcome for the adoption of sustainable
technology. However, these models do not include several important variables that can possible
explain the models clearly. This research will also elucidate on the internal factors of the
variables, as suggested by Bocken (2014), Bourlakis (2014), Chen (2014), Chumaidiyah
(2012), Khalili (2013), Srivastava & On (2010), Tan (2015), and Zhu (2011).
The proposed advanced theoretical research model is clearer, simpler and consists of three
processes. This model is better and more comprehensive as it has expanded the existing theory
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from 3 variables into 12 variables to clearly explain the adoption process. The research also
adds another 4 moderating variables as part of the study. The proposed model will usher the
sustainable technology acceptance and adoption model into the next generation. It is possible
that this model will remain over a long period of time, testing sustainable technology
acceptance and adoption among SMEs. As organizational attitudes, persuasions, ethical belief,
governmental aids or Organizations’ characteristics may all change over time, new factors will
inevitably emerge in the future. Therefore, they can easily be added and fitted into boxes that
identify them as attitudes, persuasion, ethical belief, aids or Organizations characteristics to be
tested in any organizational context, at any location around the world.
Previous literature has shown that very few researches have been conducted to develop a
theoretical research model that focuses on sustainable technology. This research has combined
the theory from the innovation adoption studies to be the foundation of the sustainable
technology adoption research. It is evident that this adoption can be considered as parts of an
innovation that occurs within organizations. Furthermore, the existing innovation model lacks
depth in all of the internal factors. The advanced theoretical research model in this study
provides a new approach that will propel research in the field of sustainable technology
acceptance.
By identifying a comprehensive list of variables that is tested towards the adoption of
sustainable technology, this study departs from the traditional sustainable acceptance study that
has only applied a few factors in use. By employing a quantitative data, this study offers a
deeper understanding of the different factors that play their roles in affecting organizational
adoption of sustainable technology.
The PLS-SEM path analysis indicates that the twelve independent variables are accounted for
the 72.2% variance in the organizational acceptance of sustainable technology. Table 6.40
illustrates the path coefficients and constants for PLS-SEM algorithm, and the significance of
each independent variable in the model that predicts the dependent variable. The correlation
among independent and dependent variables in Table 6.32 displays that 8 out of 12 independent
variables are positively and significantly related to the dependent variables adoption. Several
additional internal factors have been incorporated unto the existing theories as the basis for the
development of an advanced theoretical framework. Based on the findings, this study has
exhibited the importance of internal factors in explaining the perception on adoption of
sustainable technology among SMEs.
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The data from the PLS-SEM path analysis shows that affective attitudes and altruism have high
coefficient and predictive ability towards the adoption of sustainable technology. Thus, it can
be suggested that for the government or NGOs aiming to implement sustainability among
SMEs, they need to focus on creating an environment based on these two approaches. The
Organizational characteristics also show definite differences in the advanced theoretical
research model. There are definite changes to be made especially for the service-oriented
organizations, micro organizations, and organizations that have been established for more than
20 years old. The study found that service-oriented organizations is affected by affective
attitudes, cognitive attitudes, reasoned persuasions and anthropocentrism; it is as described in
Chapter 7, Section 7.2.1. It is also discovered that micro size organizations are affected by
sentimental persuasion and governmental policies, with eco-centrism belief as part of their
ethical belief.
Therefore, government and NGOs must strategize efficiently in tackling different types of
organizations, based on their target audiences. Additional methods are required to tackle
services-oriented organizations and micro sized organizations, to ensure a smooth adoption
process of sustainable technology. This is important as different approaches affect differently,
and may prove to be futile for certain group of organizations. To implement and manage
sustainability in a way that organizational capabilities and performance are enhanced,
organizational attitudes, persuasions, ethical belief and Organizational characteristics factors
that influences it must be recognized and applied to. The findings of this study will help the
identification of these factors in order to provide favorable environment conditions prior
implementation of sustainable technology. It also contributes for a better understanding of the
factors that promote adoption of sustainable technology.
Some of the commoner obstacles encountered are small scale subsidies, lack of appropriate
support, low self-attachment towards the proposed technology, and small benefits that can be
gained from the adoption. Any sustainable technology is likely to encounter a substantial
amount of resistance, but this advanced theoretical research model demonstrates that it may be
particularly important for both the government and organizations to start planning to adopt and
implement it. In short, the theoretical framework developed and utilized in this study provides
diversity, contributes to knowledge, and is highly potential as grounds for further investigation.
It implicates the government, NGOs and organizations concerned with taking up sustainable
technology in a practical context. In spite of the uncertain global economic environment,
findings suggest that SMEs still have the opportunity to compete and adopt new innovations in
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order to survive in the current market. Organizations should consider for sustainable
technologies that help them perform their best; they can sustain their competitive standards and
demands of the customers and clients at the same time. SMEs can look forward towards
sustainability innovations strengthen their position and infrastructure.
8.4 Contribution to Knowledge
The research has contributed to knowledge in three ways: developing a new theoretical research
model, examining the little explored area of organizational adoption, and using sustainable
technology research methods.
8.4.1 Development of a Theoretical Construct that Transforms Organizational Adoption
of Sustainable Technology Issues into a Coherent Theoretical Research Model.
The study has contributed to the established theory by proposing and developing an advance
theoretical research model of sustainable technology adoption. It involves the combination of
multiple variables found in previous sustainable technology, innovations and adoption
acceptance models. Due to the lack of research on organizational adoption and the scattered
researches using a few variables, a simple combination of variables and a coherent model that
examines organizational adoption in the context of SMEs are important. An extensive list of
factors have been concisely addressed and tested for their relevance and significance. The
differences between these factors are scrutinized; therefore there is contribution to knowledge
and widening of the theoretical understanding of the phenomenon. The model also serves as a
framework for future researches on sustainable technology adoption. Further investigation can
be attempted using this theoretical research model.
8.4.2 Examining an Important Aspect of Sustainable Technology Adoption.
Despite the extensive studies conducted on sustainability, the antecedents of adoption and
research on organizational adoption of sustainable technology remain limited. The current
literature revealed weaknesses found in the area, indicating the relatively little knowledge of
adopting sustainable technology, and the factors that influence SMEs to adopt it. This study
has addressed those concerns accordingly.
8.4.3 Implication of Method and Methodologies
Apart from the theoretical implications, this study has also incited some implications for
research methods and methodology. Firstly, a good understanding of the factors influencing
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and determining organizations’ adoption of sustainable technology has been demonstrated via
quantitative analysis. The quantitative instrument used is an online questionnaire, which can
explain the current phenomenon of sustainable technology adoption with more depth. While
this approach is not new, most of the sustainable technology acceptance-related studies seem
to focus on qualitative work that expresses attitudes subjectively. The quantitative approach
can explain the phenomenon in a generalized perspective better, in order to derive a small scale
generalization. Moreover, the respondents have provided their perceptions towards the usage
of sustainable technology; as professionals and researchers, the range of characteristics and
experiences that can be elicited is better suited for research of this nature.
Furthermore, PLS-SEM path analysis using SmartPLS has been used to analyze the data
provided by the respondents in order to explain the current phenomenon of sustainable
technology adoption. It has been developed many years ago at the same time as multiple
regression, but it has become well-known among environmentalist researchers after 2010.
Therefore, the most suitable and prominent way of calculating and extracting data has been
employed to achieve quantitative data for an environmental study of sustainability.
8.5 Limitation of the Study
No study is without its limitations and it is presented accordingly, and is later followed by
suggestions and recommendations for future research. This study has encompassed the context
of Malaysian SMEs. If the same research is carried out in another setting, different results may
be generated as organizational attitudes, persuasions, ethical belief and governmental aids can
vary according to cultural, geographical and social-economic context. Due to practical
constraints, this study is cross sectional in nature; all measurements have been done at a single
point in time. Nevertheless, this research has tested a model based on theories and literature
supported by empirical research. The approach undertaken in this research is a logical
extension of previous studies, and that the variables and relationships tested are appropriate.
8.6 Recommendation for Future Research
The study utilizes a set of twelve independent variables, not all of which would be equally
important in a specific organizational setting. Moreover, some moderating effects related to the
considered variables may have been ignored. Future research may incorporate more of these
elements, such as organizational structure and ranks; these can also influence adoption of
sustainable technology. It will also be useful to examine the relationship between governmental
aids and organizational attitudes, and persuasions and ethical belief. An examination of the
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relationship between the external and internal factor from this theoretical research model may
also be pursued. The internal factors can be applied as the mediator between the external factors
and the adoption of sustainable technology.
The study has used several variables that have been proven to be insignificant to the adoption
of sustainable technology, such as behavior al attitudes and credibility persuasions. Even
though they are insignificant to the general theoretical research model, they still possess a
significant value towards a certain group of organizations among the SMEs. Further
investigation to test these variables might provide a greater insight of their impact on adoption
of sustainable technology.
The study has been conducted at a single point in time. Therefore, future work may apply a
longitudinal research design as it may be able to use growth as a measure of performance on
the perceived outcome. It can also fully investigate the causal effect of various factors and their
relationship over time.
Further research studies may also address the differences of sustainable technology between
developed and developing countries. A cross-cultural study on its adoption may help in
understanding attitudinal and perceptual differences between SMEs in multiple countries.
The sample has been chosen to represent the organizational perception on sustainable
technology. However, more research is needed to investigate other organizations that have
actually implemented sustainability as a part of their organizational process. This research has
focused primarily on SMEs, so a wholly different result may be elicited by large organizations
in developed and developing countries. Future research studies may aim to identify more
antecedents in sustainable technology adoption, such as psychological conditions, religious
belief, race and ethnicity.
This research provides a useful understanding of organizational sustainable technology
adoption, in the context of SMEs. While the results reported here would appear to be generally
applicable to other organizations with similar characteristic and background, the scope and
context are somewhat limited. The interpretations and implications of this study’s findings
depend on the nature of the organizations. Therefore, further research is needed to broaden and
subsequently confirm the results and implications of this study.
The model of this research can be potentially applied to a large number of sustainable
technology adoption and organizational problems in its adoption areas. Future studies may seek
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to identify research areas in sustainability or management, so that they may benefit from the
advanced theoretical research model of sustainable technology adoption developed in this
study.
8.7 Conclusion
This chapter has presented all of the required information to conclude this research study. The
information acquired from this study will enable various parties to play their respective roles
in creating sustainable businesses in Malaysia. The research contribution brings more
opportunity for various sectors (i.e. Scholars, Academicians, Organizations, Governments &
Policy Makers) to implement the results of this research in their own respective fields. Through
the recommendation and implications, this research can be mixed and expanded for more
elaboration, as the research have opened up many paths that are worth looking into.
An expansion of this research will enable more gap to be filled in, not only in the field of
innovation management, but also in the studies of ergonomics, psychology, human
interactions, and etc. As the research has presented all the required information, therefore this
research can be concluded.
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APPENDIX 3:
PARTICIPANT INFORMATION FORM
Participant Information Form
Research Title:
Perception towards Adoption of Sustainable Technology among Small Organizations in Malaysia and
its Impact on Organizational Performance
Researcher:
Muhammad Fauzan bin Abu Bakar
PhD Students,
School of Management,
Faculty of Business, Government and Law,
University of Canberra
ACT 2601, Australia
Tel:
+61 (0)4 0603 5634
Email: fauzan.abubakar@uni.canberra.edu.au

Supervisor:
Dr. Majharul Talukder
Assistant Professor,
School of Management,
Faculty of Business, Government and Law
University of Canberra,
ACT 2617, Australia,
Tel:
+61 (0)2 6201 2702
Email: majharul.talukder@canberra.edu.au

Introduction
Please be informed that this survey is conducted with the cooperation of SME Corporation Malaysia
and you are receiving this through their mail distribution list. Participation in this research is voluntary
and not compulsory. This document provides a summary of the research as well as the terms and
conditions of the survey. Do take your time to read the information carefully and decide whether you
would like to participate in this research. If you require further information, you are welcome to contact
the researcher directly as has been detailed above.
Research Aim and Purpose
The aim of this research is to investigate you and your organization’s perception towards adopting
sustainable technology. Your attitudes, persuasion and ethical views towards sustainable technology
adoption will be measured quantitatively. In addition, your expectations and perspective for adoption of
sustainable technology in terms of economy, social and environment would also be assessed. Your
feedback would greatly benefit to fill the informational gaps exclusive to the fields of innovation
management, sustainable technology as well as technology adoption.
Benefits of the Research
The research will produce a better understanding on how the attitudes, ethical views and persuasions
of organizations could affect adoption and at the same time determine their perceptions of sustainable
technology. The greater aim of this research is to provide an enhanced model that would contribute to
an improved adoption of sustainable technology and influence readiness for adoption, especially for
SMEs in Malaysia. The new model would also help SMEs to determine economic, social and
environmental benefits they could gain from adoption of sustainable technology.
General Outline of the Research
This research will investigate SMEs’ attitude for adopting sustainable technology as well as expected
impact of adoption towards the organizations’ performance. Your organization would be a part of about
640,000 Malaysian SMEs receiving this survey questionnaire with the assistance of SME Corporation.
It is expected, with your cooperation a significant sample size could be achieved and would allow for a
significant and accurate sample data to be collected and thus better contribute to the aims of this
research.
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Participant Involvement
Participation in this research is completely voluntary, non-compulsory and anonymous. You may
decline to participate and can do so at any time prior to completion of the survey. Withdrawal from this
research does not necessitate any explanation. Withdrawal upon completion would not be possible due
to the anonymity of the survey.
By agreeing to participate in this research, you will be asked to complete a set of questionnaire which
on average would take approximately 20 minutes to complete. You are free to take your time to
complete the survey and at any time to your convenience. Survey questions would revolve around your
perception towards adopting sustainable technology as well as your expectations towards any
organizational performance should adoption be implemented.
Please be advised and reassured that all submitted data from this research will be confidential, securely
stored and strictly accessible only by the researcher. Great care will be taken to ensure that any
report(s) utilizing the data would respect the anonymity of its contributors and would not identify any
organization or organization under any circumstances.
Confidentiality
All raw data obtained through this study are protected under guarantees of confidentiality and sufficient
steps will be taken to ensure there is no access to your data except by the researcher. All printed data
will be kept in a locked office in The University of Canberra, Australia. The soft copy data will be in a
password protected computer accessible only by the researcher. It will be stored for 5 years, and
destroyed afterwards.
Anonymity
Please note that your responses are strictly confidential, protected and anonymous and accessible only
to the researcher. Participants are not required to identify themselves at all for this research and the
researcher will not collect any identifying information from the participants.
Data Storage
All data collected will be stored in a password protected computer belonging to University of Canberra.
Any hard copies of the data will be stored in locked cabinet within University of Canberra or shredded
when no longer required. A copy of the dataset will be transferred to University of Canberra at the end
of the study. Data will be stored for 5 years and destroyed afterwards.
Ethics Committee Clearance
The project has been approved by the Human Research Ethics Committee of the University (HREC 15198).
Queries and Concerns
Any queries or concerns regarding the research can be directed to the researcher and/or supervisor.
Their contact details are available at the top of this form. You can also contact the University of
Canberra’s Human Research Ethics Officer, Mr Hendryk Flaegel, via phone 02 6201 5220 or email
hendryk.flaegel@canberra.edu.au. If you would like some guidance on the questions you could ask
about your participation please refer to the Participants’ Guide located at:
http://www.canberra.edu.au/ucresearch/attachments/pdf/a-m/Agreeing-to-participate-in-research.pdf
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APPENDIX 4:
QUESTIONNAIRE
Perception towards Adoption of Sustainable Technology among Malaysian Small Organizations and Its Impact on
Organizational Performance
Section A – Organizational Characteristics Background. (Please tick the appropriate choice)
How long has your organization been in operation?
More than 20 years
16 to 20 years
Less than 5 years

11 to 15 years

6 to 10 years

Please select the sector that best describes your organization.
Services Oriented
Product Oriented
How many staffs are employed in your organization?
75 – 200 employees
5 – 75 employees

Less than 5 employees

Please indicate or estimate your annual sales turnover in the latest financial year.
MYR 15 million to MYR 50 million
MYR 300, 000 to MYR 15 million
Less than MYR 300, 000
Section B – Organizational attitudes, ethics, and persuasion, and the adoption outcome. (Please tick only ONE answer)
[1) strongly disagree, 2) disagree, 3) nearly disagree, 4) average, 5) nearly agree, 6), agree, and 7) strongly agree]
Strongly Agree

Strongly Disagree

Human Attitudes
Affective Attitudes

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

I feel proud of supporting sustainable technology implementation for SMEs
I feel positive towards sustainable technology adoption for SMEs
I am happy to accept the changes among SMEs towards sustainability
I feel glad that sustainable technology has become a trend among SMEs
Overall, I feel grateful that SMEs want to adopt sustainable technology
Cognitive Attitudes
I believe sustainable technology can help improve the environment
I believe sustainable technology can contribute to the country’s development
I believe sustainable technology can reduce pollution
I believe SMEs can contribute in reducing environmental issues
Overall, I believe SMEs need sustainable technology to save the environment
Behavior al Attitudes
I agree with the idea of sustainable technology for SMEs
I will attend courses about sustainable technology
I want to know more about sustainable technology
I always discuss about sustainable technology with employees
Overall, I have developed an interest to adopt sustainable technology
Human Persuasions

Strongly Agree

Strongly Disagree

Credibility Persuasion

1

2

3

4

5

6

7

1

2

3

4

5

6

7

A well-known sustainable technology is attractive to be adopted
Sustainable technology that has a guarantee/warranty from its manufacturer/supplier is an
important criteria for adoption
Professional recommendation for any sustainable technology is an important criteria of adoption
An internationally renowned sustainable technology is suitable for adoption
Overall, I’m convinced to adopt sustainable technology that has high credibility
Emotional Persuasion
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Environmental crisis saddens/worries me, hence I will adopt sustainable technology
Environmental degradation angers me; I think sustainability is the answer
Climate change worries me and this drive me to adopt sustainability
I worry for human safety & welfare condition for not adopting sustainability
Overall, environmental damage affect my emotions to adopt sustainability
Reasoned Persuasion

1

2

3

4

5

6

7

I want sustainable technology that brings benefit to SMEs
I’m interested in sustainable technology if it can increase SMEs’ image
I prefer a sustainable technology that protects the safety of my employees
I choose sustainable technology that can decreases my employees’ workload
Overall, I will adopt sustainable technology if it can provide a sufficient reason
Strongly Agree

Strongly Disagree

Human Ethics
Anthropocentrism

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

The conditions of the environment will affect the quality of SMEs
SMEs need to respect the environment to survive in the current market
Maintaining the environment will attract more customers
A sustainable environment can supply sufficient natural resources
Overall, sustainable technology need to be adopt for the survival of all SMEs
Eco-centrism
I am willing to adopt sustainable technology in order to protect the environment
I have the responsibility to ensure the environment is protected and sustained
I consider myself as a person who is concerned about the environment
I’m frustrated when people do not care for the environment
Overall, I am obligated to save the environment for its intrinsic value
Altruism
I feel obligated to save the environment for everyone’s safety
I’m ready to adopt sustainable technology for a better future for everyone
It’s my responsibility to ensure a comfortable environment for my employees
Sustainable technology will support the survival for other SMEs
Overall, I am responsible to adopt sustainable technology for humankind
Strongly Agree

Strongly Disagree

Governmental Aid
Government Policies

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Government policy can attract more foreign investor to invest in sustainable businesses
Government policy can encourage sustainable technology usage
Government policy can improve sustainable technology efficiency
Government policy can educates SMEs on the benefits of sustainable technology
Overall, government policy help SMEs to adopt sustainable technology
Government Support
Government support can equip managers with skills to achieved sustainability
Government support can educate employees to practice sustainability
Government support can encourage conservation and pollution prevention efforts
Government support can provide information on sustainable technology
Overall, government support can help SMEs understand sustainability
Government Subsidies
Government subsidies will decrease SMEs’ burden on investment
Government subsidies will influence more SMEs to adopt sustainability
Government subsidies can fund the development of sustainable innovation
Government subsidies can lower the risk to adopt sustainable technology
Overall, government subsidies increase SMEs’ interest to adopt sustainability
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Strongly Agree

Strongly Disagree

Economic Performance
Profitability

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Sustainable technology adoption can increase SMEs’ financial strength
Sustainable technology adoption can increase the production output
Sustainable technology adoption can increase the price output
Sustainable technology adoption can increase sales gross return
Overall, sustainable technology adoption can increase SMEs profitability
Cost Saving
Sustainable technology adoption can save costs for future projects development
Sustainable technology adoption can save costs for input materials
Sustainable technology adoption can avert penalty imposed by environmental regulators
Sustainable technology adoption can reduce payments on accidents and claims
Overall, adopting sustainable technology will help SMEs save cost
Competitiveness
Sustainable technology adoption will increase competitiveness across the supply chain
Sustainable technology adoption allows SMEs to compete with larger organizations
Sustainable technology adoption allows SMEs to compete in new business area
Sustainable technology adoption allows SMEs to compete internationally
Overall, sustainable technology adoption increases SMEs competitiveness
Market Share
Sustainable technology adoption can enhance SMEs’ distribution network
Sustainable technology adoption enable products to enter new market
Sustainable technology adoption will help improve products’ marketing internationally
Sustainable technology usage will open a new investment for SMEs
Overall, adopting sustainable technology expand SMEs’ market share
Social Performance

Strongly Agree

Strongly Disagree

Relation to Society

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Sustainable technology adoption will increase SMEs’ appeal to society
Sustainable technology adoption will increase loyalty among society
Sustainable technology adoption will increase societies’ satisfaction
Sustainable technology is part of the development plan for society
Overall, adopting sustainable technology will improve the SMEs’ relation with the society
Philanthropy
Sustainable technology adoption can increase SMEs’ beneficence act
Sustainable technology encourages social businesses for the society
Sustainable technology usage is an act towards society welfare activities
Sustainable technology can allocate funds for charity activities
Overall, adopting sustainable technology enable SMEs to take action in helping society
Environmental Performance

Strongly Agree

Strongly Disagree

Health Safety

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Adopting Sustainable technology will reduce the probability of accidents and wastes
Adopting Sustainable technology will reduce the usage of harmful substances
Adopting Sustainable technology will help change employees’ lifestyle
Adopting Sustainable technology will create a better human resource system
Overall, sustainable technology adoption increases health & safety for SMEs
Resource Sufficiency
Sustainable technology ensure higher ratio of products with less resources
Sustainable technology adoption can enable SMEs to manage resource consumptions effectively
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Sustainable technology adoption will help manage the environmental regeneration
Sustainable technology provide SMEs a wider variety of resources
Overall, sustainable technology adoption helps SMEs efficiently manage resources
Section C – Organizational Usage Level. (Please tick the appropriate choice)
How frequently would your organization use sustainable technology for any related job?
Several times a day
Once a day
Once a week
Less than once a month

Once a month

How long does your organization spend in one day on sustainable technology for any related job?
All the times
6 to 8 hours
4 to 6 hours
2 to 4 hours
Less than 2 hours
Please indicate your organization’s level of usage when applying sustainable technology in any related job?
Used extensively
Used frequently
Used quite often
Used rarely
Not used at all
How many types of sustainable technology that your organization would use?
5 and above
3 to 4
2 to 3
None at all

1 to 2

How would you use a sophisticated sustainable technology within your organization?
Used extensively
Used frequently
Used quite often
Not used at all

Used rarely
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APPENDIX 5:
LIST OF EQUATIONS
Equation 1: Pearson’s Correlation

Where:
N

: number of pairs of scores

∑xy

: sum of the products of paired scores

∑x

: Sum of x scores

∑y

: Sum of y scores

∑x²

: Sum of squared x scores

∑y²

: Sum of squared y scores

Equation 2: Cronbach’s Alpha

Where:
n

: number of questions

Vi

: variance of scores on each questions

Vtest : total variance of overall scores (not %’s) on the entire test
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Equation 3: Composite Reliability

Where:
n

: number of items

∑λ

: sum of the standardized factor loading

∑δ

: Sum of error variance

Equation 4: Average Variance Extracted

Where:
∑λᵢ

: sum of the standardized factor loading

∑var(ɛᵢ)

: Sum of variance of the measurement error

Equation 5: Bootstrapping Procedure

Where:
W1

: the weight obtained from the original model estimation

SE W1 : the bootstrap standard error of W1
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Equation 6: Bootstrap Confidence Interval

Where:
W1

: the weight obtained from the original model estimation

Z1-α/2 : is stems from the standard normal (z) distribution table.
SE W1 : the bootstrap standard error of W1
Equation 7: Coefficient of Determination (R² value)

Where:
N

: the number of observation in the model

y

: the dependent variables

y-bar : the mean of the y value
y-hat : the value predicted by the model
Equation 8: Coefficient of Determination (R² adjusted value)

Where:
R²

: Sample of R square

p

: Number of predictor

N

: Total of sample size

Equation 9: Effects size f²

Where: R² included and R² excluded are the R² values of the dependent variables when a
selected independent variables is included in or excluded from the model.
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Equation 10: Effects size q²

Where: Q² included and Q² excluded are the Q² values of the dependent variables when a
selected independent variables is included in or excluded from the model.
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