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ABSTRAK: ASEAN mempunyai populasi penduduk lebih daripada 500 Juta dari 10 negara anggotanya. 
Sejak penubuhannya 38 tahun dahulu, pelbagai perubahan dan pembangunan yang ketara telah dapat 
dilihat terutamanya dalam bidang sains dan teknologt: Bermu/a pada tahun 1971 satu Jawatankuasa 
Sains dan Teknologi (COST) telah ditubuhkan dengan semangat untuk mempromosi dan menambah 
kerjasama dalam aktiviti sains dan tekno/ogi dan meningkatkan tahap teknologi dan kemajuan sains 
untuk negara-negara anggota. Pada tahun 1989 pula, pelan tindakan yang baru telah diterima supaya 
ianya boleh mempromosi peningkatan ekonomi dan membantu mencapai kualiti kehidupan yang lebih 
baik untuk penduduk ASEAN Seterusnya Persidangan Meja Bulat Penelitian Teknologi di Bali pada 
Ogos, 1997, telah menghasilkan misi mekanisma penelitian teknologi ASEAN supaya dapat menghasilkan 
mekanisma kerjasama untuk mengumpu/, meneliti, memindah dan membangunkan peluang-peluang 
teknologidan pembangunan dalam sains dan teknologi untuk kepentingan ASEAN Dengan itu sembilan 
jawatankuasa kecil telah ditubuhkan untuk menye/aras dan merancang pelan tindakan. Kesemua 
bahagian-bahagian tersebut telah dikena/pasti akan mempengaruhi bidang teknologi pada kurun ke-21 
int: Sa/ah satu daripadanya adalah jawatankuasa kecil Penyelidikan Tenaga Bukan Konvensional 
(SCNCER). SCNCER telah membangunkan pelbagai projek antaranya ialah "EC-ASEAN Cogeneration 
Programme" Fasa Ill dan Bengkel Serantau Teknologi Pengeringan. Kesemua projek initelah dilaksanakan 
dengan objektif untuk membangun, menambah dan meningkatkan tahap sosio-eknonomi A SEAN Oleh 
itu kertas kerja ini akan menekankan kejayaan projek-projek tersebut yang menunjukkan pentingnya 
kerjasama A SEAN 

ABSTRACT : The ASEAN region has a population of more than 500 million people within its 10 member 
countries. Since its formation 38 years ago, significant changes and improvements have been seen, 
particularly in the field of science and technology. Chronologically, commencing in 1971 the Committee 
on Science and Technology (COST) was first established with the purpose to promote and intensify 
cooperation in science and technological activities and to raise the level of technological and scientific 
advancement of member countries. In 1989 a newly revised plan of action was adopted to promote 
economic development and help achieve a high quality of life for the people of ASEAN. Subsequently at 
the Roundtable of Technology Scan in Bali in August 1997, ASEAN technology scan mechanism was 
created with the purpose of a collaborative mechanism for collection, evaluation, transfer and development 
of science and technology opportunities for the benefit of ASEAN. Nine sub-committees were formed to 
coordinate and plan actions. These nine fields are considered to have great influence in the 21 •1 century, 
one of which is the Non-Conventional Energy Research (SCNCER). SCNCER has developed a number 
of projects namely the EC-ASEAN Cogeneration Programme Phase Ill and Regional workshops on 
drying technology. These projects have been implemented within the region with the objective to develop, 
increase and improve the socio-economic status of ASEAN. Therefore this paper highlights the success 
of these projects which in turn stresses the importance of ASEAN cooperation. 
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INTRODUCTION 

The ASEAN family comprises of 10 member countries in the South-East Asia region namely 

Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand 

and Vietnam. ASEAN members have many similarities that should be exploited to enhance 

regional growth. With a population of about 500 million people, maintaining continued economic 

growth and optimising local resources, particularly in order to meet rising electricity demand, 

are crucial. This scenario is illustrated in Table 1. 

Table 1. Population, electricity power generation capacity and 

annual growth forecasts for some ASEAN countries. 

Country Population Power Generation Capacity Annual growth forecast 
(million) (MW) (%) 

Cambodia 11 160 10 

Indonesia 212 23,000 N/A* 

Malaysia 23 13,800 6-10 

Philippines 78 14,700 9 

Singapore 4 8,100 N/A* 

Thailand 62 24,500 10 

Vietnam 78 3,300 13 

*N/A = Data not available. 

ASEAN COOPERATION IN SCIENCE AND TECHNOLOGY 

ASEAN cooperation particularly in the field of science and technology has been on going for 

38 years. In 1971, when the Committee on Science and Technology (COST) was first 

established, ASEAN had proclaimed a cooperative spirit "to promote and intensify cooperation 

in scientific and technological activities on common problem in the ASEAN region, and to 

raise the level of technological and scientific advancement in member countries". In 1989 a 

newly revised plan of action was adopted so as "to strengthen and enhance the capability of 

ASEAN in science and technology so that it can promote economic development and help 

achieve a high quality of life for the people of ASEAN." 
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Subsequently on 28th _ 29th August 1997, the Roundtable on Technology Scan was conducted 
in Bali, Indonesia. The Roundtable discussion resulted in a ASEAN technology scan mission 
with the purpose to create a collaborative mechanism for collection, evaluation, transfer and 
development of science and technology opportunities for the benefit of ASEAN. There are 
three key issues underlying the ASEAN science and technology cooperation, which are as 
follows: 

i) To raise the level of technological and scientific advancement 
ii) To promote economic development 

iii) To create a collaborative mechanism for the benefit of ASEAN 

Through these intellectual journeys, ideas that originated from science and technology within 
the ASEAN region to improve the prosperity of more than 500 million ASEAN citizens were 
recognised. 

As ASEAN economies grow stronger, the electricity demand also increases. Electricity sectors 
in ASEAN show substantial variation particularly in terms of fuel choices. This is due to the 
fact that most ASEAN countries have their own energy sources such as coal, oil and natural 
gas. 

SUB-COMMITTEE FOR NON-CONVENTIONAL ENERGY RESEARCH (SCNCER) 

Nine subcommittees were formed to assist and expedite the science and technology field in 
ASEAN. They are Biotechnology, Food Science and Technology, Material Science and 
Technology, Microelectronic and Information Technology, Non-Conventional Energy Research, 
Marine Science and Technology, Space Technology Application, Meteorology and Geophysics, 
and Infrastructure and Resources Development. These nine fields are considered to have 
great importance in the 21st Century, part of which is the welfare of ASEAN countries resulting 
from growth of science-based industries. Hence the aim for increased cooperation between 
ASEAN scientists which led to ASEAN vision 2020 : "A technologically competitive ASEAN, 
competent in strategic and enabling technologies, with an adequate pool of technologically 
qualified and trained manpower and strong networks of scientific and technological institution 
and centre of excellence". 

With the emerging problem of energy supply and demand due to the increase in petroleum 
price, it is assumed that efforts by the sub-committee of Non-Conventional Energy Research 
(SCNCER) could provide some feasible outcomes in the effort to solve energy fulfillment 
problems within the region. 
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In-depth studies and collaboration in the field of biofuel, wind energy and solar energy are 

among some of the areas that have been considered in order to fulfill future energy demands. 

These could result in a global solution if work can be performed in collaboration with ASEAN 

scientists. One obvious impact of this collaboration is lower research expenditure, faster 

solutions as well as supporting economic growth within the ASEAN countries. 

PROJECTS BY SCNCER 

Over the years, a number of projects have been implemented and proposed by SCNCER. 

However, only two projects are deliberated upon here : 

i) lntra-ASEAN Project on Manpower Training and Technology transfer on Drying of 

Agricultural Products for Cambodia, Lao PDR and Myanmar. 

ii) EC-ASEAN Cooperation on Technology Transfer for Energy Cogeneration from Biomass 

in ASEAN : COGEN Programme Phase Ill. 

a) lntra-ASEAN Project on Manpower Training and Technology transfer on Drying of 

Agricultural Products for Cambodia, Lao PDR, and Myanmar 

As the project title indicates, this project focuses on drying of agricultural products for 

three ASEAN countries. The project objective is to conduct technology transfer through 

training workshops on drying of agricultural products selected for drying in Cambodia, Lao 

PDR and Myanmar, also known as the CLM countries. 

A heat pump dryer was installed at the Renewable Energy Centre of the Technology 

Research Institute (TRI) in Vientiane, Lao PDR in late 2003. A series of drying technology 

workshops were planned in the various capital cities of the CLM countries such as Ho Chi 

Minh City, Vietnam and Vientiane, Lao PDR. These workshops were arranged in order to 

expedite technology transfer on using heat pumps to dry selected agricultural products. A 

total of 20 participants, comprising 5 participants from each country, attended each 

workshop. The workshops were very successfully organised where in addition to the normal 

workshops and lectures on drying technology, given by speakers from Singapore, a 

representative from Lao PDR also presented results and performance analysis of the heat 

pump dryer. 

With the success of the heat pump dryer the SCNCER has also noted the strong interest 

of the participants in the commercial opportunities, particularly in the CLM countries where 

energy is costly and the electricity supply irregular. 
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b) EC·ASEAN Cogeneration Programme Phase Ill (COGEN3) 

This programme is one of the longest collaborative programmes between ASEAN and 

European Countries (EC). It started in 1991 when the COGEN programme was first 

launched; initially the objective was to enhance economic cooperation in the energy sector, 

strengthen the security of energy supply in South-East Asia and the EU and to protect the 

global environment. Currently the programme is known as the EC-ASEAN Cogeneration 

Programme Phase 3 or simply COGEN3. COGEN3 objective is to promote efficient and 

proven biomass, gas and coal cogeneration using European cogeneration equipment. 

Some of the activities performed by COGEN3 are: 

• Facilitation of the development of cogeneration projects through contacts and assistance 

to equipment suppliers, cogeneration project developers, end-users and financiers 

• Information dissemination and promotion of clean and efficient cogeneration 

technologies 

• Technical and financial capacity building in seminars and conferences 

• Implementation of full-scale demonstration projects (FDSP) with grants from the EC 

• Cogeneration policy guidance for ASEAN countries (including seminars and study tours 

in Europe). 

A number of activities were conducted such as site visits, technical trainings and seminars. 

The trainings were conducted in various fields ranging from clean development mechanism 

(COM) awareness, technical and financial analysis, boiler analysis, data collection and 

marketing. 

The project has a number of Full Scale Demonstration Projects using various types of 

biomass residues such as bagasse, palm oil shell, fibre and empty fruit bunches, 

woodwastes from tree trimming activities and rice husk and municipal solid waste as fuel. 

These demonstration projects were each given a maximum grant of a 400,000 or 15% of 

the equipment costs whichever was lower. 
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The location of these FSDPs is shown in Figure 1. 
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Figure 1. Location of FSDPs in ASEAN 

l'fffi, IPl'INES 

Three FSDPs are located in Thailand and Malaysia, and two in Singapore. The total installed 
capacity of these FSDPs is more than 100 MW, 68 MW of which is connected to the grid. The 
programme ensured achievement by continuous monitoring of the project progress in 
collaboration with the suppliers and end-users. Figure 2 shows one of the FSDPs that is 
connected to the grid. It is the 41 MW bagasse fired cogeneration plant in Thailand. 

ASEAN BIOMASS RESOURCES AVAILABILITY 

ASEAN countries have ample biomass resources which could and should be exploited for 
power generation. Moreover, these residues are not fully utilised and sometimes create waste 
disposal problems. These biomass residues are generated mainly from the four agricultural 
sectors; bagasse from the sugar industry, palm fibre and shell from the palm oil industry, rice 
husk from the rice industry and offcuts and sawdust from the wood industry. 
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Figure 2. The 41 MW bagasse cogeneration plant in Thailand 

Figure 3 shows the types of biomass residues available in some ASEAN countries. It is apparent 
that there are similarities in the biomass residues generated in all ASEAN countries such as 
rice husk. The successful implementation of these projects in terms of technical, financial, 
environmental and socio-economic aspects has enabled other ASEAN countries, which have 
similar biomass residues resources to be able to duplicate the full-scale demonstration projects. 
For instance the Philippines and Vietnam would be able to use the Thailand baggase fired 
cogeneration plant as a reference, while Indonesia and Cambodia can use the Malaysian 
palm oil residue fired cogeneration plant. These case studies would speed up technology 
transfer and enhance ASEAN cooperation. 

WHY ASEAN COOPERATION IS CRUCIAL? 

Oil prices have more than doubled since 2004. Compounded with scenarios such as natural 
disasters and world political instability, the search for new sources of energy has never been 
more critical. Thus ASEAN cooperation through SCNCER for non-conventional energy source 
has never been more important. This is particularly true since most ASEAN countries are 
developing and net oil importers. Sources such as biomass, solar and wind need to be given 
special attention in order to reduce the impact of such high oil prices on the ASEAN economy. 
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Figure 3. Types of biomass residues in ASEAN Region 

With these full-scale demonstration projects, expertise and technical assistance from relevant 

ASEAN members could be sought for duplication in the region. This is particularly true since 

ASEAN would have about the same non-conventional energy resources particularly in terms 

of biomass. It is hoped that the region will benefit greatly from the ASEAN cooperation since 

assistance from other developed countries is normally costly. 

BENEFITS BY UTILISING NON-CONVENTIONAL ENERGY RESOURCES 

There are several advantages in utilising non-conventional energy resources as fuel besides 

saving in fuel and electricity costs. Other additional benefits, not only to the end-user but also 

to the nation are : 

i) Optimisation of non-conventional energy resource utilisation namely biomass residues 

ii) Remove the uncertainty of increasing oil prices 

iii) Eligibility for Clean Development Mechanism (COM) Funding 

iv) Increase awareness and cooperation of ASEAN cogeneration technology and capabil ity 

i) Optimise Non-Conventional Energy Resource Utilisation Namely Biomass Residues 

As most of the ASEAN countries have biomass residues readily available and in abundant 

quantities, it is wise to optimise their usage and resources. Moreover most of the time, 
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they are used inefficiently and extra costs are incurred to pay contractors for disposal. 

Biomass residues such as palm oil waste, rice husk and wood waste have good calorific 

value and can be used as a fuel source, as proven by the FSDPs under the COGEN3 

Programme. In fact one of the COGEN3 FSDP has recently won the prestigious ASEAN 

award for the most efficient renewable plant. 

ii) Remove Uncertainty of Increasing Oil Prices 

Lately oil prices have breached the US$100 mark per barrel. Economists have forecast 

that the price will remain high due to the uncertainty of the political situation in the world 

particularly in Iraq and Nigeria. As most ASEAN members are net importers of oil , the hike 

in oil prices will have a big impact on their gross domestic product (GDP) and this in turn 

will affect their economic growth. Thus it is timely to optimise the use of available non

conventional energy resources such as biomass residues especially for power generation. 

iii) Eligibility for Clean Development Mechanism (CDM) Funding 

The Clean Development Mechanism (CDM) is one of a number of mechanisms resulting 

from the Kyoto Protocol which allows developing countries to obtain financial resources 

and state-of the art technology from industrialised country in order to mitigate their green 

house gases emission. 

As non-conventional energy resources such as biomass residues are considered to be 

"zero" carbon dioxide generators, such projects are eligible for CDM funding. Thus the 

agricultural sector is expected to reap more benefits, as the demand for biomass residues 

increases. This would encourage more efficient operation to ensure that biomass residue 

utilisation is optimised. 

iv) Increase Awareness and Cooperation of ASEAN biomass cogeneration technology 
and capability 

Currently ASEAN have a number of non-conventional energy resource FSDP cogeneration 

plants connected to the grid. These plants which use bagasse, palm oil residue, wood 

waste, rice husk and municipal solid waste as fuel have been operating well and can act 

as a showcase in the region. For instance, Thailand has two 41 MW projects based on the 

bagasse fired cogeneration plant and Malaysia has one 14 MW palm oil residue fired 

cogeneration plant. These FSDPs are an excellent reference and case study demonstrating 

workable and efficient plants. They not only reduce the national oil imports for electricity 

but also alleviate the socio-economic level of the surrounding people. 
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However even though ASEAN has similar types of biomass residues resources, efforts to 

collaborate and enhance technology transfer within ASEAN have been lacking. Seminars and 

technical site visits should be encouraged further and act as a platform to increase awareness 

on such technology. Thus, cooperation within ASEAN should be encouraged and supported 

by relevant government authorities to speed up technology transfer. Availability of local ASEAN 

equipment manufacturers would ensure that investment costs would be lower rather than 

having to import the equipment directly from Europe, Japan or U.S.A. 

CONCLUSION 

The platform of cooperation for ASEAN particularly in the field of science and technology 

began nearly four decades ago. With an improved economic situation, technological 

advancement and collaboration, it is timely that cooperation is enhanced. This is crucial for 

the sub-committee of non-conventional energy resources (SCNCER) with regard to the current 

high oil prices. 

As the demand for electricity and continued economic growth increases since the 1997 

economic crisis, the need to develop new power plants to meet the growing demand is the 

driving force behind many regulatory and institutional changes which has transformed the 

electricity sector in most ASEAN countries. With uncertainty and high oil prices, it is wise that 

ASEAN countries focus their attention on their non-conventional energy resources that are 

readily available; namely biomass resources. 

The concept of cogeneration using biomass residues is nothing new in ASEAN; however 

expertise in cogeneration technology to ensure optimisation of biomass residues such as rice 

husk, palm oil residues such as palm fibre and shell and wood wastes is rather low. 

With the assistance from ASEAN partners, such as the European countries (EC), there are at 

least three FSDPs using biomass residues as fuel throughout the ASEAN region which are 

connected to the grid. With ASEAN cooperation and networking, these FSDPs could be a 

showcase of such technology, which can be duplicated easily throughout the region as the 

nature of biomass residues or fuel is almost the same. Assistance from other ASEAN 

collaborating partners would be most welcome in order to ensure continuous information 

dissemination and technology transfer, which would benefit the region. It is hoped that with 

such cooperation the ASEAN region will continue to grow. 
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