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ABSTRACT 
Nowadays, the world energy requirements are increasing at an alarming rate and the power demand is 
running ahead of supply. Thus, the need of strategic management of the usage of  fossil fuels ! such as 1
coal, petroleum and natural gas are presently being used for electricity generation. Therefore, in future it 
may not be sufficient to keep pace with ever increasing demand of the electrical energy of the world. The 
renewable energy can provide clean sources of energy which is reliable and secure to society. This paper 
analyzed renewable energy adoption, focusing on offshore wind turbines. In this case study, Labuan, 
Sabah has been selected and suggested as the location to install the offshore wind turbines because of 
geographical advantage of the South China Sea. The technology is expected to provide great power energy 
with least environment impact and high sustainability as it is located within the windy area with no terrain 
features, buildings or other obstruction. This study used qualitative methods for both data collection and 
data analysis. This study proved the feasible application of offshore wind turbines in the South China Sea, 
Sabah produced the complementary energy to fossil fuels. Hence, the strategy to adopt the offshore wind 
turbines might become one of main energy sources in Sabah. The application of the offshore wind turbines 
to Sabah residential area develops a lot of benefit and support Malaysian government goal which is to be 
more competitive in renewable energy generation while sustaining national economic growth. 
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Introduction 
Malaysia energy sector is heavily dependent on fossil fuels and natural gas as a source of energy. The 
primary energy consumption in Malaysia from the year 1998 to 2006 has been increasing from 1.7 to 2.6 
quadrillion Btu. Realizing the increase of primary energy consumption, strategic management of 
renewable energy is important in order to conserve the non-renewable sources from being depleted and to 
ensure the sustainability of energy supply. The government and non-government agencies should play 
their roles by taking more proactive steps to promote energy generation from renewable sources. 
According to Ministry of Energy, Green Technology and Water (2016), Malaysia is currently adopting the 
Five Fuel Diversification Strategy energy mix. The energy mix in Malaysia is contributed by five main 
sources which are the natural gas, coal, oil, hydro and renewable energy. This strategy was aimed to 
overcome the excessive use of fossil fuels and to control the high prices and demand of energy. The 
expandable of renewable energy sources which includes onshore and offshore wind farms has created 
expectations among policy makers and the industry alike that these technologies will make a major 
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contribution in meeting the growing electricity needs. The onshore wind adoptions refer to wind farms that 
are installed on land and the offshore wind adoptions refer to wind farms that are installed off the coast. 
The Off Shore Wind Turbine (OSWT) is emphasized in this study because it complements the fossil 
energy in generating electricity. The aim of this paper is to identify the factors contribute in the adoption of 
OSWT in Malaysia and to investigate the strategies of Tenaga National Berhad (TNB) and The Ministry of 
Energy, Green Technology and Water (KeTTHA) in OSWT adoption. There are three electric power utility 
companies in Malaysia, namely Tenaga National Berhad (TNB) operates in Peninsular Malaysia, Sarawak 
Energy Berhad (SEB) operates in Sarawak and Sabah Electricity Sendirian Berhad (SESB) operates in 
Sabah.The findings of this study will be propose to SESB which an electrical company that responsible to 
generates, transmits and distributes electricity mainly in Sabah and Federal Territory of Labuan. The main 
stakeholders of this company are TNB (80%) and Sabah State Government (20%). The two research 
questions examined here, namely: 
RQ1: What are the factors contribute in OSWT adoption in Labuan Island, Sabah? 
RQ2: What are the strategies of TNB and KeTTHA in enhancing the OSWT adoption? 

LITERATURE REVIEW 
Technology adoption is an emerging discipline that integrates market research, design research and user 
research with ergonomics and usability to help people become active users of technology. Technology 
adoption is also a consistent process that enabling hesitant users to successfully adopt and use the 
technology. However, the researcher agreed with Hall and Khan (2003) which defines that technology 
adoption is mainly about the choice of users to acquire and use a new invention or technology. Since the 
culture for a new technology adoption is defined as successfulness of users for the use of a new 
technology by Cjaza et. all. (2006), the contribution of new technology adoption to economic growth can 
only be realized when and if the new technology is widely diffused and used. Technology adoption is very 
importance in order to maintain and compete in current global economy. Meanwhile, strategic 
management is recognized for some time that in spite of improvements in certain aspects of economic 
performance, national technological activities and international competitiveness. This study has use 
TEMIF decision making model in order to understand deeply about factors in technology adoption. The 
TEMIF decision making model consists of technical factor, environmental factor, managerial factor, 
institutional factor and financial factor. In each of factor have its sub-factors which led to explore deeply 
towards the findings of this study. The technical factor; demand and usage, competitive advantage, and 
technology life cycle, environmental factor; social, legal and technological, managerial factor; managerial 
capability and its roles, institutional factor; organizational objectives and financial factor; types of cost 
involved and tax incentives. 

RESEARCH METHODOLOGY 
Data Collections 
Case study was conducted as the main strategy for this study. The case study in OSWT adoption was led to 
an exploratory study whereby the answers to the research questions and objectives would be clearly 
unfolded. Tenaga National Berhad (TNB) and The Ministry of Energy, Green Technology and Water 
(KeTTHA) have the conditions to provide appropriate and high quality of information in the study of 
OSWT in Labuan Island, Sabah. In addition, TNB is the largest electricity utility in Malaysia and also the 
most experienced energy player in the country, responsible in keeping the lights on for all residents of 
Peninsular Malaysia, Sabah and Labuan. While, KeTTHA is a ministry of the Government of Malaysia 
that is responsible for sustainable energy, green technology, water supply, sewerage. Moreover, one of 
KeTTHA main objectives is to diversifying Malaysia’s renewable energy portfolio. There were total 30 
respondents involved in this study which included the managers, executives and engineers from TNB and 
KeTTHA. It was mainly divided into two categories of respondents which were 15 respondents from TNB 
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and another 15 respondents from KeTTHA. However, only 10 respondents have been chosen for this 
article. Table 1 below shows the respondents profile. 

The reason why the researcher only selected 10 respondents for this article, this was a process for 
researcher to conform the research questions that designed for this article is applicable in this study. These 
respondents have been working for green technology department and renewable energy sector. The 
respondents interviewed remain anonymous to protect their privacy. Thus, qualitative methodology has 
been chosen as a method to answer the research questions and to achieve the research objectives in this 
study. 

FINDINGS 
This study has considered all factors in TEMIF decision making model in order to understand deeply 
about the factors involved in this study. The TEMIF factors are technical factor, environmental factor, 
managerial factor, institutional factor and financial factor. In terms of technical factor, 8 over 10 
respondents were agreed towards the adoption of OSWT technology. It is resulted with the highest 
percentage which is about 80% of respondents were agreed to adopt the OSWT technology in terms of 
technical factor. In terms of environmental factor, 7 over 10 respondents were agreed towards the adoption 
of OSWT technology. It is resulted with 70% of respondents were agreed to adopt the OSWT technology 

Table 1. Respondents’ profile 

Source: The Authors, 2018.

Individual Position

Manag
er 1 (TNB) Operating Manager (Generation Dept.)

Manag
er 2 (TNB) Operating Manager (Distribution Dept.)

Manag
er 3 (KeTTHA) Corporate Communication Manager

Manag
er 4 (KeTTHA) Energy Manager

Executive 1             (TNB) Operating Executive (Generation Dept.)

Executiv
e 2 (TNB) Officer Executive (Transmission Dept.)

Executiv
e 3 (KeTTHA) Project Technical Executive

Executiv
e 4 (KeTTHA) Project Technical Executive

Executiv
e 5 (KeTTHA) Corporate Communication Executive

Engineer 1               (TNB) Electrical Engineer
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in terms of environmental factor. Next, in terms of managerial factor, 5 over 10 respondents were agreed 
towards the adoption of OSWT technology. It is resulted with 50% of respondents were agreed to adopt 
the OSWT technology in terms of managerial factor. In terms of institutional factor, 3 over 10 respondents 
were agreed towards the adoption of OSWT technology. It is resulted with 30% of respondents were 
agreed to adopt the OSWT technology in terms of institutional factor. Finally, in terms of financial factor, 
over 10 respondents were agreed towards the adoption of OSWT technology. It is resulted with the lowest 
percentage which is about only 10% of respondents were agreed to adopt the OSWT technology in terms 
of financial factor. From the ratio and percentage of respondents agreement towards the OSWT technology 
adoption in Labuan Island, Sabah, it can be seen that the most contributed factor in OSWT technology 
adoption is the technical factor which is resulted with 80% that shows the highest percentage of 
respondents agreement towards the adoption of OSWT technology. While, the least contributed factor in 
OSWT technology adoption is the financial factor which is resulted with 10% that shows the lowest 
percentage of respondents agreement towards the adoption of OSWT technology. 
Meanwhile, below are the strategies of TNB in OSWT adoption which clearly explained by Manager 1, 
Manager 2, Executive 1, Executive 2 and Engineer 1. 

Involvements from Malaysia Meteorological Department (MMD) as the advisor in suggesting the suitable 
location for installing the OSWT. 
Joint ventures with Petroliam National Berhad (PETRONAS) as they are also play major roles in energy 
sector. 
Involvements from The Ministry of Energy, Green Technology and Water (KeTTHA) as the advisor in 
sustaining the energy consumption. 
Involvements from Malaysian Energy Commission as the advisor in constructing the suitable model of 
offshore wind energy. 
Involvements from Sustainable Energy Development Authority Malaysia (SEDA) as the provider in 
creating awareness to Malaysians about offshore wind energy. 
Getting expatriates from TNB’s subsidiary, and cooperation from group of companies owned by TNB. 
Attending structured training and programme related to offshore wind turbines energy. 
Hiring consultants to get quality materials in supplying all the materials and technology for OSWT. 
Next, below are other strategies of KeTTHA in OSWT adoption which clearly explained by Manager 3 
and Manager 4, Executive 3, Executive 4 and Executive 5. 
Involvements from several KeTTHA’s agency contacts in developing renewable energy project. 

Involvements from Centre for Education and Training in Renewable Energy and Energy Efficiency 
(CETREE), University Science Malaysia Penang. 
Malaysian government offers continuously attractive fiscal incentives to companies who involved in 
renewable energy. 
Involvements from industries of electricity provider, other government agencies which related to 
electricity services. 
Involvements from the research and development team in electricity generation. 
Involvements from Malaysia Green Technology Corporation. 
Getting expatriates from KeTTHA’s agencies contact. 

Based on the listed strategies from the respondents of both organizations, the researcher accentuated that 
both TNB and KeTTHA teams need to go for structured training and programmes for renewable energy 
adoption and the Government of Malaysia could encourage for new courses especially in renewable 
energy engineering in every institution in Malaysia in order to instill skills and knowledge in renewable 
energy engineering and technologies for the young generation. 
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CONCLUSION 
In conclusion, the findings of this study are discussed in relation to technical, environmental, managerial, 
institutional and financial factors and the strategies of TNB and KeTTHA in OSWT adoption in Labuan 
Island. All factors that contribute in OSWT adoption play their own roles. The researcher believed each of 
the factors contribute in this study is important as it is much related to each other. The researcher also 
noted that the OSWT adoption project will create other opportunities for Malaysia to expand in renewable 
energy sector and remains competence in this sector as well as the European countries such as Denmark 
who was leading the world in the OSWT energy. Through this case study, the strategies listed from the 
respondents of both organizations can be used to guide the management and project team of TNB and 
KeTTHA to implement the OSWT in future. In all, this study would benefit the Malaysian government in 
diversifying the renewable energy portfolio by the year 2020 and to promote a Green Malaysia. In future, 
this study should explore other aspects such as types of technology of OSWT that are suitable for 
Malaysia and this study could be generalized for other locations that have potential to implement the 
OSWT. 
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