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51 Preface

The present Popular Report has been prepared by COWI A/S, as member 
of the COWI Consortium, under the EuropeAid Beneficiary Framework 
Contract - Lot 4 Energy and Nuclear Safety (Ref. EuropeAid/119860/
C/SV/multi), and in response to the Terms of Reference included under 
Letter of Contract:

No 2006/115686: Ex-post Evaluation of the COGEN 3 Programme

The EC-ASEAN COGEN Programme Phase III (COGEN 3) was an eco-
nomic co-operation between the European Community and the Associa-
tion of South East Asian Nation with the main objectives to (i) increase 
the use of cogeneration in ASEAN; (ii) promote the use of proven, clean 
and efficient European Cogeneration technology; and (iii) create business 
opportunities for cogeneration within the ASEAN industrial sectors  
using biomass, coal and gas as fuels.

The programme was in operation from 1 January 2002 to 31 December 
2004, and its Follow-up Activities were conducted from 1 March 2005 
to 15 January 2006.

This Popular Report is highlighting the positive achievements of  
COGEN 3 and recommendations regarding future EC strategies in the 
EC-ASEAN co-operation in the energy field which have been identified 
by the Evaluation Team in April-June 2006. The main Evaluation Report 
with details on the findings and conclusions is available from the EC 
Delegation in Bangkok.

Readers should note that the report presents the views of the Consultant, 
which do not necessarily coincide with those of the EC Delegation.
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COGEN 1, which took place 
between 1991 and 1994, was a 
technically focus-sed identification 
phase for what was to become 
COGEN 2. COGEN 2 (1995-
1998) was a demonstration phase 
combining technical and business 
expertise.

The purpose of COGEN 2 was 
to demonstrate that proven Euro-
pean Technologies could support 
biomass-based cogeneration in 
ASEAN countries, and to enhance 
the EU-ASEAN economic co- 
operation. COGEN 2 focused 
on 16 Full Scale Demonstration 
Projects (FSDPs) promoting real 
reference projects using proven 
biomass-based technologies.

COGEN 3 started in 2002. It 
was contracted for three years, 
from 1 January 2002 to 31 De-
cember 2004, and extended by 
one year of Follow-Up Activities 
in four ASEAN countries, which 
ended in January 2006.

The distinct rationale behind 
COGEN 3, compared to COGEN 
2, was to include new ASEAN 
member countries and cover ad-
ditional fuels, i.e. coal and natural 
gas. Originally nine countries were 
included in the programme.

As most of the COGEN 3 
demonstration projects had been 
contracted towards the end of 
2004, their promotion could only 
be realised after the formal closing 
of COGEN 3 on 31 December 
2004. A structure was needed to 
ensure that the demonstration 
effect was maximised and a team 
to coordinate and implement the 
follow-up activities during 2005 
was contracted.

2 History of COGEN Programmes

2.1 Objectives of the 
COGEN 3 Programme

COGEN 3 aimed at promoting 
and creating business opportuni-
ties through partnerships between 
ASEAN industries, power produc-
ers and EU equipment suppliers 
for application of co-generation 
using biomass, coal or natural gas. 
The objectives and the activities 
were formulated as follows in an 
agreement between the EC and 
ASEAN.

The Main Objective of  
COGEN 3 and Follow-Up Activi-
ties was to accelerate the imple-
mentation of proven, clean and 
efficient co-generation projects 
using, biomass, coal and gas as 
fuels with the industrial sectors of 
the ASEAN region. This should 

be achieved through partnerships 
between ASEAN and European 
companies.

The Key Problems to be ad-
dressed were the lack of references 
of clean and efficient technolo-
gies for eco-generation. The key 
mechanis is that demonstration 
projects will convince utilities 
and industrialist to install similar 
equipment, while preserving the 
public interest by taking into ac-
count social environmental aspects 
of energy development.

2.2 Main Components 
of COGEN 3

The COGEN 3 programme in-
cluded the following main com-
ponents, which are reflected in the 
programme’s result areas.

Global objectives of COGEN 3 and Follow-up activities:

• Enhance EU-ASEAN economic co-operation in the energy  
sector;

• Strengthen the security of energy supply in ASEAN and EU;
• Protect the global environment.

Intermediate objectives:

• Raise awareness in ASEAN of proven, clean  and efficient energy 
technologies from EU and increase awareness in EU of market 
opportunities in ASEAN;

• Adapt institutional frameworks in order to promote technology 
exchanges and investment;

• Support energy companies by mobilising EU and ASEAN  
investors and operators.

Expected results:

• Publications/databases on clean and efficient energy technolo-
gies, end-users, suppliers, private partners and public agencies.

• Identify 24 demonstration projects and create access for  
interested parties.
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Figure 2-1: COGEN 3 Result Areas.

Main components of the COGEN 3 Programme

1 Implementation of full-scale demonstration projects involving 
a contribution from the Programme towards the investment, 
training and monitoring costs;

2 Information dissemination and promotion of clean and efficient 
co-generation technologies;

3 Technical, policy and financial seminars, conferences and study 
tours;

4 Feasibility studies;
5 Strategic studies;
6 Technological and policy training;
7 Financial packaging, networking and fund mobilisation;
8 Regular contact with equipment suppliers and installation  

owners, financiers and policy makers.

The Programme Management 
was based at the Asian Institute 
of Technology (AIT) in Thailand, 
and the European Focal Point was 
established in Malmø, Sweden. 
Seven Country Co-ordinating 
Organisations (CCOs) came on-
board in August 2002, namely: 
Cambodia, Indonesia, Malaysia, 
Philippines, Singapore, Thailand 
and Vietnam. The CCOs for 
Brunei Darussalam and Lao PDR 
joined the Programme later in 
2004. A list of the contract hold-
ers and CCOs can be found in the 
last section.

During the Follow-up Activi-
ties in 2005, the programme was 
supported by four CCOs in the 
countries where FSDPs had been 
implemented: Malaysia, Singa-
pore and Thailand. In addition, a 
fourth CCO in the Philippines was 
also appointed to assist the Main 
Coordinating Team in the overall 
regional coordination.

2.3 Methodology for 
the Ex-Post evaluation

The Evaluation Team used a spe-
cific methodology to conduct the 
Ex-Post-Evaluation.

2.3.1 Desk Study

A desk study was conducted to get 
an overview of the energy sector 
in the ASEAN member countries 
and specifically on the status of 
cogeneration and policies support-
ing cogeneration. Factors influenc-
ing and barriers to the promotion 
of cogeneration in each country 
were also identified.

A review of materials and 
reports on COGEN 3 and its Fol-
low-up Activities was conducted. 

The Evaluation Team also con-
ducted interviews with contract 
holders and key stakeholders of 
COGEN 3 and Follow-up Activi-
ties in order to obtain information 
about the Programme, its achieve-
ments problems and overall  
implementation.

2.3.2 Questionnaire

A specially designed questionnaire 
was sent both by email and by 
fax to the nearly 1000  stakehold-
ers identified through COGEN 
3 database. These were institu-
tions and persons who have been 
in contact with COGEN 3, had 
been contacted by COGEN 3 or 

participated in COGEN 3 events 
and activities.

2.3.3 Interviews with Stake-

holders and Contract Holders

A series of semi-structured inter-
views (53) were conducted with 
contract holders and stakeholders 
in the period from April to mid 
June 2006, covering Thailand, 
Malaysia, Singapore, Philippines, 
Indonesia and Europe.

The stakeholders selected repre-
sent the contract holders, CCO’s, 
energy administrative bodies, poli-
ticians, industry representatives, 
EC officials, neighbours to FSDP’s 
and other stakeholders.

5

RESULT 1: Full Scale 
Demonstration Projects 
opened for access and 
reference

RESULT 2: Capacity Building, 
Information Dissemination 
and Promotional Activities for 
policy makers and industry

RESULT 3: National Strategy 
Plans for cogeneration 
promotion and incentives

RESULT 4: Cogeneration 
Project Development 
technical and financial tools

RESULT 5: Widespread 
Access to a Web Based 
ASEAN COGEN Web Site

Promote co-
generation in 

ASEAN
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The Ex-Post Evaluation aims to provide recommendations for future 
EU-ASEAN co-operation in energy, therefore COGEN 3 should be seen 
and evaluated in the context of the priorities for EC Energy Policy and 
ASEAN Economic Co-operation as follows: 

3 EU-ASEAN Energy Co-operation

Priorities for EC Energy Policy and ASEAN Economic  

Co-operation

• Modernisation of the electricity sector, promotion of natural 
gas, introduction of clean coal and combined heat and power 
technologies, promotion of energy efficiency and energy conser-
vation, security of energy supplies to rural areas and develop-
ment of regional energy resources.

Overall priorities in EC energy policy framework

• Support sustainable development in the energy context,  
making a balanced contribution to achieving the general objec-
tives of security of supply, competitiveness and environmental 
protection;

• Develop Energy policies, legislation and market conditions for 
enabling poverty alleviation in developing countries;

• Strengthen local energy expertise in developing countries.

Overall priorities in ASEAN Energy policy framework for 

(ASEAN Plan of Action for Energy Cooperation) 2004-09

• Establish interconnecting arrangements for electricity, natural 
gas and water within the region through the ASEAN Power 
Grid, Trans-ASEAN Gas Pipeline and Water Pipeline; 

• Promote cooperation in energy efficiency and conservation, as 
well as develop-ment of new and renewable energy resources.

6
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Cogeneration history in Vietnam 
and Cambodia dated back from 
30 years ago, but has seen no sig-
nificant development since.

Latest figures show that in 
Indonesia, 32 cogeneration plants 
currently exist with a total capa-
city of approximately 1,827 MW 
(excluding combined cycle plant 
by Independent Power Producers 
(IPPs).

As for Lao PDR, 22 coal or  
bio-mass based cogeneration 
plants exist with a capacity of 
1,495 MW.

Cogeneration development has 
already been initiated in Malaysia. 
In 2003, 870 MW were in opera-
tion (out of total installed capacity 
of 18,800 MW or 4.6%, out of 
the 870 MW natural gas contrib-
utes 652 MW, industrial waste 
heat 114 MW, combined wood/
diesel 57 MW, natural gas/diesel 
38 MW and biomass 9.4 MW). 
The cogeneration plants produced 
and sold 3,500 GWh (or 4.2 per-
cent out of a total production of 
83,300 GWh) to the utilities. The 
palm oil industry dominates the 
small-scale cogeneration market 

with about 380 captive cogenera-
tion plants with a total capacity of 
approximately 200 MW. In addi-
tion, 36 medium-sized cogenera-
tion plants with installed capacity 
of 13,760 MW have been licensed.

In the Philippines, cogeneration 
currently contributes less than 5% 
of the annual electricity produc-
tion mix. As of 2003, 2 fuel oil-
fed COGEN plants, totalling 111 
MW have been licensed.

Power generation by combined 
cycle and cogeneration plants us-
ing natural gas currently contrib-
utes to more than 60 percent of 
Singapore’s power production and 
the percentage is still rising.

In Thailand, out of the total 
installed capacity of 24,156 MW 
and electricity generation of 
109,013 GWh in 2002, 12,566 
GWh (11.55%) originates from 
Small Power Producer (SPP) plants 
which are mainly cogeneration 
plants. The Thai government has 
set targets for biomass and biogas 
renewable distributed power gen-
eration of 1600 MW by 2011.

ASEAN countries have very 
different legal, regulatory and in-

stitutional frameworks, and their 
evolution towards a more cogen-
eration supportive environment is 
at different development stages.

As shown in Table 3-3, most 
countries do not have any specific 
policy or regulation on cogenera-
tion. Cogeneration is only indi-
rectly supported at different levels.

Thailand and Malaysia are 
leading in supporting cogenera-
tion with their renewable-based 
IPP programs. The Philippines is 
deliberating a Renewable Energy 
Bill which, when approved, will 
boost the utilization of renewable 
energy sources, including biomass 
and thereby on-site cogeneration. 
Table 4 3 provides an overview 
on the ASEAN countries policy 
framework with regard to the 
promotion of cogeneration.

Lack of knowledge about cogen-
eration and its applications as well 
as lack of institutional, financial, 
and technical framework and sup-
port is the main barriers for the 
development of cogeneration in 
ASEAN countries. This is the case 
in Brunei, Cambodia, Indonesia, 
Lao PDR and Vietnam.

8 4 Co-generation in ASEAN
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Table 4-3: Policies to Promote Cogeneration in ASEAN.

The Evaluation Team especially looked at the policy regarding cogeneration situation before and after COGEN 
3 implementation as part of the Evaluation methodology. As explained in Chapter 4 below, COGEN 3 has sig-
nificant impacts on the policy and promotion of co-generation in some specific ASEAN countries i.e. Thailand, 
Malaysia and Philippines.

Country

Policies to 

Promote 

Cogeneration

Remarks

Brunei No specific policy 

Cambodia No specific policy 

Indonesia No specific policy Development and exploitation, guidance and supervision of new energy and 
renewable energy.

Lao PDR No specific policy 

Malaysia No specific policy Indirectly supported in the Ninth Malaysia Plan, through SREP (Small 
Renewable Energy Power) Programme.

Philippines No specific policy The country is still in the process of developing a national cogeneration 
policy for inclusion into the overall Renewable Energy policy framework.

Singapore No specific policy Indirectly supported in the Singapore energy plans.

Thailand Yes • Subsidy for Renewable Energy.
• Very Small Power Producers Program (VSPP).
• RPS (Renewable Portfolio Standard) – under design.
• CDM (Clean Development Mechanism).

Vietnam Yes In the context of policy for:
• Power development: there are articles of priority of using combined cycle, 

clean coal technologies for cogeneration.
• Energy conservation: cogeneration system is considered as appropriate 

measure for energy conservation and environment protection.

Source: Evaluation Team country studies individual reports.
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5 Key Results and Conclusions of the  
 Ex-post Evaluation of COGEN 3 and FUA

Table 5-1 presents the results and impact of COGEN 3 and Follow-up Activities based on the key evaluation 
themes defined for the Ex-post Evaluation.

Evaluation Theme Result Area* COGEN 3 Results / Achievement

Relevance / utility of Full Scale 
Demonstration Projects

8 FSDPs of high relevance get status as demo projects.

Performance evaluations, monitoring trainings and dissemination of 
information regarding these FSDPs were carried out.

Support to energy companies and 
equipment suppliers

Various types and level of services were provided:
• FSDP status with grant and monitoring after implementation (provided 

to 8 implemented FSPDs).
• FSDP status and techno-economic analysis (provided to 24 selected 

FSDPs).
• Techno-economic analyses (provided to 65 out of 180 non-selected 

projects).
• Techno-economic analyses and information regarding suppliers 

(provided to approx. 100 out of  240 identified potential cogeneration 
projects).

Awareness creation – capacity 
building

Sixty capacity building events (covering seminars, site visits and 
trainings) were conducted during COGEN 3.

A total of more than 3,800 participants benefited from these events. 
Additional 100 participated in the Follow-up Activities seminars and 
training activities in 2005.

Information material and website Well organised website with many visits and downloads was developed 
and will be maintained for the next 10 years (hosted by ACE since 2005).

Various marketing materials were produced, i.a.: 23 information sheets in 
English and local languages, 8 types of poster, 8,000 copies of CDs 
distributed.

Various reports on market information for EU suppliers, policy analyses, 
cogeneration technology and project development guide were produced 
and made available for download.

ASEAN institutional framework and 
ownership

Study tours and fora for ASEAN policy makers were conducted.

Strong fingerprints on legislation in Philippines and Thailand.

In collaboration with EAEF national cogeneration associations in some 
ASEAN member countries has been established.

Source: Evaluation results based on review of COGEN 3 documents and interviews with stakeholders.

Table 5-1: Summary of COGEN 3 Results / Achievement.

10
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Figure 5-1: Country and Fuel Distribution of 24 Selected FSDP.

Figure 5-2: Country and Fuel Distribution of 13 contracted FSDPs.

Reasons why the 16 selected projects failed to become 

FSDPs

• Limited duration of COGEN 3 Programme, less mature projects 
were not able to meet the deadline.

• Difficulties in obtaining financing due to lack of awareness and 
knowledge about co-generation and its applications among 
financial institutions in most ASEAN countries.

• Lack of supportive national policy measures and economic 
incentives in the country.

5.1 COGEN 3 Full 
Scale Demonstration 
Projects

At the deadline for the submission 
of proposals, 33 proposals were 
submitted from seven ASEAN 
countries. 24 projects were se-
lected by the EC to be offered the 
FSDP grant and 13 contracts were 
signed.

Figure 5-1 shows the distribu-
tion of the 24 selected projects 
by country and fuel, while Figure 
5 2 shows the distribution of 13 
FSDPs that signed the contracts. 
Nevertheless, only 8 were able to 
meet the deadline and request for 
grant payments (up to a maximum 
of 15% of the total eligible cost 
with a maximum limit of 400,000 
EUR). The other 16 projects were 
not able to become an FSDP for 
one or more reasons explained 
above.

Source: COGEN 3.
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Vietnam, 1

Thailand
5

Singapore
2

Philippines
1 Malaysia

8

Indonesia
6

Cambodia, 1 Wood waste
3

Rice 
husk

6

Palm oil
waste, 8

Bio
oil, 1

Biogas/
Land fill 
gas, 4

Bagasse, 2

The tender process for the  
FSDPs which COGEN 3 under-
took identified 240 viable projects, 
mainly in the biomass sector, that 
in some cases developed further 
based on the support originally 
brought in by and during COGEN 
3. A number of the selected, but 
not-implemented, FSDPs are still 
in the pipeline, others have been 
implemented without European 
technology.

It is estimated that the saved 
carbon emissions from the 8 
implemented FSDP’s is 240 000 
tonne per year. Substantial reduc-
tions in emissions of NOx, par-
ticulates and methane have also 
taken place.
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1. Kelang Beras Co., Titi Serong Sdn. Bhd., Malaysia

Titi Serong rice mill built a cogeneration plant using rice husk as a fuel. It has 

performed well after commissioning. The technology is highly replicable in other 

rice mills in the region. Previously rice husk was stored at the plant in large 

piles and transported to dumping sites - an unsustainable method at the present 

location. The main benefit of the cogeneration plant for the rice mill is that the 

plant is now more sustainable and increased production of parboiled rice at the 

same time. The local environment is improved because the dust and noise has 

been reduced, and the global environment improved from the annual reduction 

of carbon emissions by 7,900 tonne. COGEN 3 technical and financial analy-

sis provided important support to the owners in securing the financing for the 

cogeneration equipment.

2. Kumpulan Guthrie Berhad, Malaysia

A palm oil plant using palm shells and mesocarp fibres as fuels for the boilers.  

The plant is performing well with a high efficiency. The replication potential of 

the technology is high. It is estimated that that the potential for power produc- 

tion with the technology is 2000 MW in ASEAN. The efficiency and perform-

ance could be enhanced by selling to the grid. However the institutional arrange- 

ments are not yet in place. The main benefits for the owner have been compli-

ance with environmental requirements and reduction of local pollution. In a 

longer term the plant has ambitions of developing an eco-friendly industrial com-

plex. The plant has created new job opportunities and improved the environment 

for the working force living close to the plant.

3. TSH Bio-Energy Sdn. Bhd., Malaysia

TSH Bio-Energy Sdn Bhd. built a co-generation plant using palm oil residues as  

fuels. The main feature of the TSH plant is the innovative way in which the Empty  

Fruit Bunches (EFB), a very difficult fuel, is handled. The potential for replica-

tion by other palm mills is also high. There are a number of similar palm oil mills 

in the same region on which the technology can be replicated. The plant has high 

environmental benefits and has created employment opportunities for the com-

munity. TSH has also formulated a comprehensive bio-integration programme. 

Apart from “zero” waste solution for the palm oil industry, the project also aims 

to provide new revenue sources, enhance long-term sustainability and competi-

tiveness of the Malaysian palm oil industries vis-à-vis other emerging producers, 

support the Malaysian government’s policy on renewable energy as a Fifth Fuel.

4. ecoWise/Bee Joo Industries Pte. Ltd., Singapore

The main feature of the project is the fact that income is generated from recep-

tion of wood wastes (tree pruning and waste wood pallets) and horticultural 

products, which are made useful to energy production. The alternative is inciner-

ation, which is a more expensive way to dispose the wood-wastes by the owners. 

The peculiar aspect is the relatively high income per unit that the industries get 

for receiving the waste in Singapore, which makes the concept less replicable in 

other countries. Direct employment opportunities have been created both at the 

semi-skilled and skilled levels. Bee Joo also increased its staff with approximately 

10 new staff.

Through the implementation of eight 

FSDPs, important achievements 

in terms of rational use of energy, 

increased security of supply, environ-

mental improvement globally and lo-

cally, various socio-economic benefits 

in form of employment and other 

social benefits have been obtained. 

All eight implemented FSDPs have 

been monitored for their performance 

on the technical, financial, environ-

mental, and socio-economic fronts in 

2005. The Evaluation Team visited 

all eight demonstration projects in 

May 2006 and interviewed owners, 

staff and neighbours. Follow are brief 

descriptions of the Evaluation team 

findings in May 2006.

12
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5. ECO Special Waste Management Pte. Ltd., Singapore 

Similar to ecoWise/Bee Joo plant, ECO WM plant utilises industrial wood waste 

to produce energy. ECO SWM has increased the employment from 110 staff to 

185 after establishment of the plant. The FSDPs in Bee-Joo and ECO SWM are 

helping to promote large scale adoptions where other waste recycling companies 

could leverage the use of wood and horticultural wastes to generate heat and 

power to be further utilised in other downstream waste recycling processes.

The replicability of the two projects in Singapore is evident, and wood waste 

for more plants is available. The Evaluation Team was informed that one more 

plant started operating with similar equipment from the same European suppli-

ers in Singapore, and a fourth was still in the process of establishing a similar 

plant, as the potential for more wood wastes in Singapore is quite large.

6. Dan Chang Bio-Energy Co., Ltd., Thailand

The plant has attracted around 200 visitors from many different countries since 

its commissioning. It is operating very well in terms of financial and technical 

performance. The plant is highly innovative. It integrates power production 

and power sales with the core business processes in the sugar industry in a very 

efficient manner. The plant demonstrates a very efficient and environmentally 

friendly use of sugar bagasse for energy production. The number of sugar  

industries where the concept can be replicated is very large in ASEAN, not only 

in Thailand.

7. Phu Khieo Bio-Energy Co., Ltd., Thailand

The Phu Kieo plant is quite similar to Dan Chang plant. These two plants are 

implemented by sugar mills owned by the same mother company, i.e. the Mitr 

Phol Sugar. The Phu Kieo plant too has attracted a large number of visitor, 

estimated at around 150. The plant is also performing well financially and tech-

nically. The plant gives benefits to the community in terms of increased employ-

ment and improved quality of the environment.

8. Rayong Municipality, Thailand

Rayong Municipality creates programmes to encourage proper waste collection 

such as the waste banks in schools and implementing a waste community ex-

change. Three pilot areas involving 3,500 households were selected to participate 

in the project. Active participation from the community was realised, particularly 

in the collection of organic wastes from households, markets and restaurants. 

Collection of these organic wastes is done on a daily basis. Monthly collection 

programmes for recyclable and hazardous wastes are also instituted.

It is expected that it can be a model for other municipalities in terms of an 

integrated solid waste management system. The socio-economic benefits far 

outweigh the financial returns for this project. This project has shown that a 

public-private initiative could be successful provided that all stakeholders have 

a common understanding of the project and all work together to achieve the 

project’s objectives. 50 new jobs has been established for the collection, transpor-

tation and sorting of the waste. This is expected to increase more than 100 when 

the full capacity is achieved.

Finally the Team also visited two con-

tracted, but not implemented FSDP: 

La Suerte Rice in the Philippines 

and Karoon Farm (pig farm produc-

ing biogas) in Thailand. La Suerte 

had problems obtaining financing 

the deadline, but the project will be 

implemented by February 2007 and 

Karoon Farm is also going ahead with 

implementation in 2007.

13
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5.2 Capacity Building 
and Training

COGEN 3 organised capacity 
building activities (cogeneration 
Weeks, trainings, workshops, sem-
inars, etc.) in all ASEAN countries 
and in several EU member states.

All capacity building activities 
have yielded very good responses 
whether they were organised in 
the form of Cogeneration Weeks 
or other training events.

Table 5-2: List of Capacity Building Events.

Event Location Participants

Launching Seminar ASEAN/Europe 1000

Co-generation Weeks ASEAN 2500

EU Sources of Fund for 
Financing Cogeneration 
Projects

Thailand, Malaysia and 
Indonesia

84

ASEAN Cogeneration Policy 
Forum and Study Tour

Thailand and Malaysia 50

Seminars on CDM and 
Environ-mental Issues

Malaysia and Vietnam 121

Cogeneration Day at AIT Thailand 32

Seminars organised by 
COGEN 3 in EU for European 
suppliers of cogene-ration 
equipment and services

Various cities Europe 247

Seven study tours and site 
visits

Thailand, Malaysia 178

Training courses on 
cogeneration project 
development (6)

Thailand, Indonesia, 
Vietnam, Malaysia, the 
Philippines and 
Cambodia.

400

Seven training activities for 
CCO

Various cities ASEAN 50

Source: Evaluation results based on review of COGEN 3 documents.

A total of more than 3,800 people, 
comprising officials, energy prof-
fessionals, researchers, equipment 
suppliers and NGO’s have ben-
efited from these capacity building 
activities. Table 5-2 provides a list 
of capacity building events held by 
COGEN 3.

During the implementation of 
COGEN 3 Follow-up Activities, 
seminars and site visits attracted 
more than 400. The importance of 
the awareness raising should not 

be underestimated. For European 
suppliers and project developers, it 
is important that there are officials 
(governments) and private compa-
nies understanding the technical 
matters, commercial and economic 
opportunities in co-generation.

Finally, the COGEN 3 Ex-post-
evaluation direct interviews, as 
well as the survey questionnaire 
analysis have confirmed that the 
capacity building activities have 
been consistently performed with 
high standards. The degree of 
satisfaction from the participants 
has been consistently high.

5.3 Promotion of Co-
generation

The FSDPs are models for the 
whole region. It is expected that 
the other rice, sugar and palm oil 
mills in the ASEAN region will 
follow the same trends in the  
coming years.

Information on all FSPD projects  
has been widely disseminated in 
the whole ASEAN region, which 
shows the importance of multi-
lateral projects. Less developed 
ASEAN countries can benefit from 
the experience of their neighbours.

Information on the more than 
200 identified projects was passed 
on to European suppliers.

Relevance of the FSDP is very 
high and is the essential element 
in the strategy of COGEN 3. The 
needs for references and access to 
cogeneration to ‘live’ projects are 
essential elements in promoting 
co-generation for a broader circle 
of interested end users and also 
policy makers.

The FSDPs are tangible results 
achieved by COGEN 3. Many of 

14
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the projects have an innovative 
approach and are the first of their 
kind in ASEAN, introducing new 
standards and methodologies for 
end users and policy makers, for 
instance in the Philippines, Malay-
sia and in Thailand.

A good indicator of the rel-
evance is the very large number of 
visitors that all of the plants have 
been subject to. All of the FSDPs 
report on a large number of visit-
ing groups (counted in tens) with 
many visitors. During a number 
of interviews, policy makers and 
project developers stated that they 
visited some of the project sites 
and rated the importance of these 
visits very high.

5.4 Impact on Policies 
and Institutions in 
ASEAN

1. Policy frameworks

COGEN 3 had an impact at pol-
icy levels through the organisation 
of several fora and study tours for 
ASEAN policy makers in Europe 
and ASEAN, which has raised 
their awareness on the importance 
of promoting cogeneration in their 
countries.

The ASEAN energy policy  
makers have found the support  
of COGEN 3 in making recom-
mendations regarding the pro-
motion of cogeneration in their 
countries very useful. COGEN 1 
and 2 did not approach the policy 
level. COGEN 3 pushed the 
policy level much stronger than 
the predecessors.

Policy impacts are visible in 
Thailand (in the form of renew-
able energy policy), Philippines 

(cogeneration is included in the 
Draft Renewable Energy Bill as a 
technology to be strongly sup-
ported nationwide) and Singapore 
(in the form of a new legislation 
on energy efficiency which is cur-
rently being implemented in Sin-
gapore). Impacts are also visible in 
Malaysia and Cambodia, however, 
to a smaller extent. In Indonesia, 
Vietnam, Laos and Brunei, the 
direct impact seems to have been 
limited.

It is of course uncertain to iden-
tify the actual causality between 
COGEN 3 actions and changes in 
the energy policy frameworks, as 
the politicians and the adminis-
trations are influenced through a 
number of channels. The key issue 
here is that the changes in the 
policy framework took place dur-
ing or mostly after COGEN 3, i.e. 
it cannot be excluded that there 
was a relationship.

2. ASEAN-Secretariat and 

ASEAN Centre of Energy

ASEC expressed its satisfaction 
with the private sector involve-
ment in the ASEAN and the EU 
side during COGEN 3. Co-gen-
eration should be driven by the 
private sector.

ACE has currently taken over 
co-generation as one of its priori-
ties and is hosting the website of 
COGEN 3.

3. COGEN Associations

COGEN 3 Follow-up Activities 
formed collaboration with one 
project under the EC-ASEAN 
Energy Facility which aimed to the 
founding of national and regional 
COGEN Associations with CO-
GEN Europe as the model. The 

attempts to establish COGEN As-
sociations especially in Thailand, 
Malaysia, Indonesia and Philip-
pines are examples of ownership 
taken by ASEAN institutions.

COGEN Associations are key 
institutions in securing long-term 
impact of COGEN 3, and the fact 
that CCOs are the key institutions 
in this drive is encouraging for the 
sustainability of the projects.

The concepts and the project of 
setting-up cogeneration associa-
tions in ASEAN member countries 
were presented to the RE-SSN 
(Renewable Energy Sub-sector 
Network) and the EE&C-SSN 
(Energy Efficiency and Conserva-
tion Sub-sector Network) of the 
ASEAN Energy Co-operation, 
and received supports from these 
Networks.

4. Industrial Organisations / 

Private

Some industrial organisations, 
i.e. Union of Sugar Industries and 
Palm Oil industries, most notably 
in Philippines and in Thailand, 
used COGEN 3 expertise in their 
consultancy work towards their 
members. The industrial institu-
tions distributed information 
materials from COGEN 3 and ar-
ranged ‘study tours’ to FSDP with 
relevance for the members.

5. Education and Science

AIT has established a co-genera-
tion unit, the first in the region, 
and is now conducting courses for 
master students and, in a longer 
perspective, is planning to estab-
lish a small demonstration plant at 
the campus. This capacity building 
is the result of COGEN activities, 
especially COGEN3.
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5.5 Stakeholder 
Questionnaire

The Evaluation Team made a 
survey among stakeholders of 
COGEN 3. The responses are 
allocated as follows: Government/
State (15%), private sectors (74%) 
and local community (11%).

Most of the respondents consid-
ered that their interaction(s) with 
COGEN 3 has increased their 
awareness of cogeneration (98%) 
and that COGEN 3 and Follow-
up Activities provided new useful 
information about cogeneration 
(100%).

These interactions are consid-
ered either “very successful” or 
“successful” by 91% of the re-
spondents. These interactions are 
rated as either of “good” or “very 
good” quality.

COGEN 3 activities are highly 
appreciated by the respondents, 
with “assistance and training 
facilities” as the most appreci-
ated, followed by “seminars” and 
conferences, technical financial 
business & other advice provided, 
Full Scale Demonstration Projects,  
Study Tours organized by the Pro-
gramme  and Website and infor-
mation materials.

80% of the respondents believe 
that the impact of COGEN 3 
and Follow-up Activities in the 
ASEAN region would last in the 
“long term (5-10 years)” or “me-
dium term (1-5 years)”.

98% of the respondents wish 
to use services of COGEN 3 and 
Follow-up Activities or similar 
services in the future; while 93% 
said they would recommend CO-
GEN 3 and Follow-up Activities 
to others in the future.

Asked about their perception of 
EU technology compared to other 
technologies available in their 
countries, most of the respond-
ents considered that European 
cogeneration technology is having 
superior quality and higher price. 
For the pre-sale and after-sale 
services, 50% and 42% of the 
respondents believed that the 
services are identical to the other 
technologies available in their 
countries.

A high percentage (>60%) of 
respondents fully agreed that the 
FSDPs implemented by COGEN 
3 provided a unique opportunity 
to promote cogeneration in their 
country. Furthermore they also 
agreed that COGEN 3 has raised 
the awareness of cogeneration 
in ASEAN considerably and that 
COGEN 3 has created a platform 
for further development of cogen-
eration in their country.

The respondents have a positive 
attitude to activities and results 
from COGEN 3. Events held by 
COGEN 3 are generally highly 
appreciated in terms of network-
ing opportunities and quality. 

COGEN 3 tools and website are 
generally rated high in terms of 
quality.

The main impact unambigu-
ously identified from the response 
is increased awareness at levels 
from COGEN 3 activities. Sur-
prisingly, demonstration projects 
ranked low in terms of activities 
appreciated by the respondents. 
In general, the respondents saw 
that co-generation expansion in 
ASEAN has been enhanced by 
COGEN 3.

5.6 Medium and Long 
Term Impacts

Table 5-3 lists a number of the 
outputs provided by COGEN 3 
with the potential for a lasting 
impact, which will multiply and 
enhance the number of co-genera-
tion projects and potentially lead 
to increased trade. A number of 
information, training and policy 
analyses also have the potential 
for medium-term impact, provided 
that the opportunity is used by 
politicians, end-users and equip-
ment suppliers.

The main barriers for cogeneration  

(as perceived by the respondents of questionnaire)

• Lack of awareness among investors;
• Lack of awareness in banks/financing institutions;
• Lack of awareness in general public;
• Lack of specific financial incentives  

(feed-in tariffs, subsidies, tax rebates etc.;
• Grid connection policies of power utilities;
• Power buy-back prices from utilities too low;
• Lack of financing and lack of knowledge of such technologies in 

the banks and financing institutions.
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5.7 EC and ASEAN 
Policy and Strategies

COGEN 3 contributed to the 
fulfilment of the overall objectives 
of the EC energy policy goal for 
the co-operation with ASEAN, it 
contributed to increased economic 
exchange between the two regions 
through the export of European 
equipment to the ASEAN inves-
tors in agro-industries.

These investments have beyond 
discussion contributed to cleaner 
environment locally and globally, 
and it addressed the international 
dimension successfully.

COGEN 3 achieved with success 
to identify world-class demon-
stration projects and bring about 
access to these projects. It sup-
ported private sector co-operation 
between EU and ASEAN in this 
framework, and improved the 
position of European industry in 
the region.

COGEN 3 widened the scope 
of the precursors by targeting the 
political level with success in Thai-
land, Philippines, Singapore and 
to some extent also Malaysia.

The COGEN 3 approach was 
regional with basically the same 
overall programme in each of the 
ASEAN countries. Most of the 
resources were used in Thailand, 
Singapore, Malaysia, Indonesia 
and the Philippines. The men-
tioned countries were already 
softened by COGEN 1 and 2 and 
have huge potentials for renew-
able energy. The ASEAN accession 
countries received less attention. 
The intervention in combination 
with the drive towards renew-
able energy made its appearance 
particularly successful in these 

Table 5-3: Outputs with medium- or long-term impact.

Output Target groups
Time 

perspective

Applicability of European 
Technologies in ASEAN 
Market

1) EU suppliers

2) ASEAN end-users, 
project developers, 
consultants & students

Medium term*

Technical reports on  
available cogeneration 
technologies in Europe

ASEAN end-users, 
project developers, 
consultants & students

Medium term*

FSDPs 1) ASEAN potential 
project developers & 
end users

2) ASEAN policy makers 

3) EU suppliers

Long term*

Marketing approaches to 
ASEAN countries

EU suppliers Medium term*

National energy policy  
reviews & Cogeneration 
policy recommendations

ASEAN policy makers Long term*

Cogeneration Project 
Development Guide

ASEAN end-users, 
project developers, 
consultants & students

Medium term*

Technical-Financial  
Analysis Models

ASEAN end-users, 
project developers, 
consultants & students

Medium term*

COGEN 3 website Supplies, Utilities, 
Policy makers and other

Medium term 
10 y)

Site visits to cogeneration 
plants

ASEAN end-users and 
project developers

Medium term*

Training courses and 
consultations on 
cogeneration project 
development

Training participants 
(ASEAN end-users, 
project developers, 
consultants & students)

Medium term*

Source: Evaluation Team.

Note: * technical, financial or market information may be outdated.
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countries. Currently, there is no 
need for further support in this 
field in Thailand and Singapore. 
Further assistance with chang-
ing the policy and institutional 
framework is required in Malay-
sia, Indonesia, and Philippines and 
especially in Vietnam, Cambodia 
and Laos.

ASEAN Secretariat points 
out that it sees a clear need for 
bilateral assistance to the least 
developed of these countries for 
capacity building at the politi-
cal level. To accommodate to the 
country specifics, more autonomy 
to the local national organisations 
and less emphasis on the regional 
aspects are required in future 
strategies for energy programmes. 
In the future, similar capacity 
building activities to those car-
ried out by COGEN 3 should be 
conducted by local organisations 
in the least developed ASEAN 
countries.

As far as project financing is 
concerned, much can still be 
done to support the EU suppli-
ers against regional competitors. 
There is a growing demand by 
customers for equipment suppliers 
to offer a full package, including 
the financing of the project. The 
European Investment Bank could 
play a growing role in provid-
ing lending to large projects and 
create some funds which could be 
tapped by smaller projects.

The EU-ASEAN Cogenera-
tion policy network should be 
maintained and consolidated. 
The strong policy network of 
the EAEF Programme, i.e. the 
ASEAN Senior Officials in En-
ergy, should be used to build on 
COGEN 3 achievements. One of 

the objectives would be to create 
an ASEAN cogeneration asso-
ciation comparable to “COGEN 
Europe”.

FSDP grants and the strong 
COGEN 3 support have helped 
convince many end users to invest 
in biomass cogeneration projects.  
Nevertheless, discussions with 
project developers revealed that 
the EC contribution to the projects 
could have a higher impact, if the 
allocated funds would be an eq-
uity participation in the project.

5.8 Key Evaluations 
Conclusions

Relevance:

The idea of establishing Full 
Scale Demonstration Project has 
proven to be very relevant. The 
implemented FSDPs have been 
able to show-case the viability of 
EU co-generation technology in 
the ASEAN context. COGEN 3 
has been able to achieve consider-
able results in promoting the use 
of clean and efficient cogenera-
tion technologies for renewable 
energy production from Europe in 
ASEAN. COGEN 3 can be rated 
as highly relevant and of high 
utility for the EU and ASEAN. It 
served the political goal and tar-
gets of EC as well as ASEAN.

It served the interest of EC and 
ASEAN at the same time and 
promoted invest-ment and transfer 
of efficient environmental friendly 
technology from several member 
states. It involved co-operation 
between of private sector in both 
regions.

Building on the achievements 
of COGEN 1 and COGEN 2, 

COGEN 3 has continuously 
organised campaigns of aware-
ness in ASEAN to promote the 
benefits of cogeneration and, to a 
lesser extent in Europe, to inform 
the European equipment suppli-
ers of the potential of the ASEAN 
market.

Efficiency:

Expenditure spending was below 
budget, because the number of 
FSDPs implemented was below 
expectations. COGEN 3 did not 
deliver the 24 demonstration proj-
ects that were envisaged and failed 
to deliver demonstration projects 
in the coal and gas sectors.

The project delivered other plan- 
ned results, and outputs were de-
livered timely and in due amounts.

In general, COGEN 3 activities 
seem to have been performed cost 
effectively, taking the number of 
countries into consideration.

Effectiveness:

The agro-industry based eight 
FSDP facilitated by COGEN 3 
were located in only three coun-
tries of the nine participating in 
the programme. FSDPs were not 
developed in other countries due 
to various reasons, but mainly 
to time constraints in meeting 
COGEN 3 deadline, lack of sup-
portive policy and difficulty in 
securing financial deal.

The project must be considered 
successful in terms of the outputs 
achieved given the circumstances 
of the economic crises in ASEAN, 
which changed considerably the 
basis for the whole COGEN 3 
setup, and a reduction of the 
project duration from five to three 
years.
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COGEN 3 did not manage to 
broaden the base to coal and natu-
ral gas fired installations and was 
not effective in this respect. This 
can be attributed to the crisis and 
the overcapacity in the generation 
sector. However, it was not pro-
vided with the right mechanisms 
and instruments to approach that 
sector, where the project scale, 
cost and focus of the project 
developers are different from the 
agro-industry. Approaching this 
sector requires stronger financial 
incentives, competence and active 
marketing. COGEN 3 also had 
a record and reputation of being 
biomass oriented.

The FSDPs that actually were 
implemented, especially in Thai-
land and Malaysia, have a high 
demonstration value and are 
highly replicable - they are world-
class projects.

The effectiveness and structure 
of the programme was based on 
a strong network, especially in 
ASEAN, and created EU visibility 
particularly in ASEAN, and to 
a minor extent in Europe. The 
strong network established in the 
90ties, contributed to the effec-
tiveness of the project.

COGEN 3 managed to establish 
solid contacts with stakehold-
ers, especially in the ASEAN, and 
thereby ensured commitment and 
attention from the most interest-
ing and important audience in 
relation to their mission.

COGEN 3 managed to establish 
a multiplication (gearing) of the 
EC investment in FSDPs of appro-
ximately 10 times, which must be 
considered very satisfactory, and 
in line with the expectations.

Impacts:

COGEN 3 and FUA achieved 
not only a substantial impact in 
terms of economic co-operation 
and links between the ASEAN and 
European energy sectors, 
• It also added to the energy sup-

plies of ASEAN, saved import of 
fuels and benefited the environ-
ment in terms of saved CO2 
emissions directly through the 
demonstration projects sup-
ported, and indirectly from 
other project which were serv-
iced by COGEN 3;

• It impacted the policy frame-
work and legislation in at least 
Thailand, Malaysia, Singapore 
and the Philippines;

• It created important market in-
formation for European suppli-
ers and capacity to receive and 
develop projects in the ASEAN 
countries.

The impact of COGEN 3 in terms 
of capacity building, cogeneration 
policy guidance and implementa-
tion of projects has been amplified 
by its multilateral nature and the 
strong network capability.

Thailand, Malaysia and Sin-
gapore were commercially more 
ready to invest in cogeneration 
projects than the other ASEAN 
countries, and the direct impacts 
were concentrated there.

The other countries need more 
time, but the FSDPs can be used as 
references for their future invest-
ments.  Bilateral co-operation 
programmes with the EU may 
constitute a good solution to fur-
ther stimulate the implementation 
of co-generation projects in these 
countries in a more customised 
way and ensure future impact.

COGEN 3’s impact could, most 
likely, have been enhanced if the 
original project duration of five 
years had been adhered to.

Sustainability:

COGEN 3 left behind visible and 
tangible results in terms of FSDPs. 
The sustainability of these results 
and their associated beneficial 
impacts on energy use, environ-
ment, socio-economic and trade 
between EU and ASEAN is lasting 
and sustainable in a narrow sense. 
The FSDPs will stand out as vis-
ible results of EU’s commitment to 
cleaner environment.

The sustainability in a wider 
sense i.e. continued promotion 
and investments in co-generation, 
is more unpredictable. It depends 
highly on the institutional devel-
opment in the ASEAN and the 
European equipment supplier’s 
ability to take action and build on 
the achievement of COGEN 3. A 
number of committed and power-
ful Country Coordinator Organi-
sations are likely to continue their 
activities at the national level, 
and COGEN 3 has created good 
opportunities for them. At the 
regional level, ACE has taken up 
co-generation as a priority. At the 
political level, the recent changes 
in Thailand, Malaysia, Singapore 
and Philippines are promising in 
terms of sustainability. 
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