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Abstract

This study addresses how to increase the sustaidalklopment contribution of future Clean
Development Mechanism (CDM) projects, by develo@rganual with guidance on how to
pursue this in Asian countries in general. The Mémull assists project developers,
regulating authorities, national states and cadyedit buyer’s, etc. in implementing and
supporting the creation of more sustainable fu€idé/ projects. The CDM project activity
proposed in this study will for instance incredse énergy supply security in Asian countries,
contribute to improved income generating opportasitelated to the project, and support the
implementation of an efficient renewable energytetogy, that can assist Asian countries in
transforming their energy supply systems; ttmemass Combined Heat and Power (CHP)
with supply of district heating’

The CDM project activity proposed in this study tioyrevolve the present project-based focus
on CDM, and seek to include CDM project implemdntatn the energy supply system of a
whole community; not only in one single standindustry. Small and Medium Sized
Enterprises (SME’s) located within the many IndiastParks in Asia are hence selected as
targets for the implementation of the biomass Cétidriology, due to the availability of
biomass waste within and outside these areas. [bke location of industries within the
Industrial Parks also provides a valuable markehé&at, which otherwise are discharged in
many tropical Asian countries. Exchanges of matedad energy can thus be applied
between the industries and the surroundings, lgadimany benefits for the local

community.

Based on thorough studies of potential Thai ‘CDMeistries’, and relevant framework
conditions for CDM within Thailand, elements foP&nning Guide and Policy
Recommendations are extracted from the Thai conidvda Planning Guide developed is
hereafter exercised on a Thai case study areaamdd&orn Industrial Promotion Zone -
illustrating its applicability, and demonstratirgetenvironmental and Green House Gas
(GHG) related benefits when applying the tool dacal community of SME’s.

To support the usability of the Planning Guide, emdupport the implementation of CDM
projects based on biomass CHP with district heaogme overall Institutional & framework
conditions are also addressed in the Manual. Basélde Policy Recommendations extracted
throughout the study, as well as on an identifccatf what impacts CDM projects along the
production process, influential stakeholder araified. These stakeholders are ‘carriers’ of
the changes necessary to pursue, in order to pesthetimplementation of more sustainable
CDM projects in future Asia. A final issue addrebgy the Manual is how to start up this
development, and suggestions are put forward tolwstiakeholders to initiate the proposed
development within the Industrial Parks in Asia.
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Chapter 1; Introduction

1.1 Project context

This study emphasise on enhancing Asian counteiestgy supply security and on how to
establishing a more decentralised energy supplgsybased on local biomass resources. The
Clean Development Mechanism (CDM) is only one whgahieving energy supply security
and promotes a more decentralised energy suppli €ih, however, not be the sole driver
in this development, and the absence of an acheabg planning strategy in Thailand
currently makes it difficult to reach sustainabeges in the energy system.

Mainly quantitative targets are put forward andraltedirections of how to achieve these
targets, by for instance energy planning are raadbtressed in Thailand. New ways of
thinking and implementing CDM projects are howesererging, like the programmatic CDM
(pCDM) approach. The pCDM approach can be useflih@land, as it could integrate and
establish an alternative energy planning frameHerproject based CDM approach currently
applied.

One element of this study is to help Thailand tbsetthe waste heat from power production;
thus to implement biomass CHP with supply of disthieating. This is sought promoted in
the Industrial Parks in Thailand with supply oftdi heating to local Small and Medium
Sized industries (SME’s) constituting the heat reirkrecognise, however, that CDM
projects can be implemented outside Industrial Patthere the heat market is limited and the
focus on power production alone is the situatiarsuch cases more focus could be given to
converting waste heat to cooling, thus substitutivegpower use for air-conditioning in
Thailand. Power consumption for air-conditioninghe business and residential sector
accounts for approximately 50 % of the total uspa#ier in ThailandMgller, 2009).

A last issue in this project context is the questioncerning the future EU policies on climate
change, which could make it difficult for membeuatries to purchase carbon credits in
developing countries. The majority, if not all, €@ductions would possible have to happen
within the EU itself in the future. This would urrd@ne the purpose of this study, but not the
proposals on how to establish sustainable reneveat@egy projects in Asian countries. The
future EU frame for carbon credit transactionsameently unknown, but the guidance in this
research study on how to develop projects with Biggtainable development contribution,
can always be applied, with or without carbon dradnsactions.

1.2 Focus of this study

This study discusses how CDM would be able to bstipport sustainable development by
means of a generic Manual that will provide guidafar projects developers, national states,
buyers of carbon credits and other relevant stddenoon how to enhance and integrate
concepts of sustainable development in future CDdjegts. This also includes an outline of
important policy recommendation and institutionahditions to enhance the framework for
future CDM project implementations’.

The importance of the above is clear, as many deeel countries in the world emphasise
strongly on CDM to assist them in complying witkeithcarbon emission targets. It is
therefore important that good ‘CDM governance’us in place, with visions for host



countries - exceeding that just appropriate traimsag of carbon credits take place - in which
CDM to a higher extend contributes to sustainableetbpment where implemented.

1.3 EU and Danish climate change policies

The Kyoto Protocol from 1997 states that EU mendoeintries are obliged to lower their
CO, emissions by 8 % before 2012 compared to the 188-(UNFCCC, 2005). According
to the EU burden sharing agreement, the EU menthartges have committed themselves to
a differentiated level of reduction, taking intansaderation the varying ‘starting points’.
Denmark has committed itself to achieve a 21 %c¢tdn in CQ emissions between 2008
and 2012 compared to the 1990-level (Energistynels899).

The Danish Government has decided to make use dfietxible mechanisms’ of the Kyoto
Protocol - Joint Implementation (JI) and Clean Depment Mechanism (CDM) - in order to
comply with their CQcommitments (EU Commission, 2003). As a resulhaf the Danish
Government signed a Memorandum of UnderstandindJMio 2003 with the Thai
Government, in which it was agreed that Denmarkccbuy carbon credits (CER}sfrom
Thailand through CDM projects. The Danish Governitleas planned to spend
approximately DKK 100 million yearly in purchaseaarbon credits from CDM projects in
developing countries (Danish Energy Authority, 20@# for instance Thailand, Malaysia,
South Africa, China and Indonesia (DANIDA, 2004).

1.3.1 EU National Allocation Plans

In order to achieve cost-effective carbon redudidhe EU has decided that large CO
emitters (companies and EU-member states) shouddbleeto use the market mechanisms,
and thus let their share of the reduction happegravht is most economically feasible. To
obtain this goal large emitters of G@re allocated emission allowances through NAP’s
according to their past historic emission benchmdkgainst similar productions and national
reduction goals. The companies covered by NAP’share responsible for approximately 46
% of the total carbon emissions within the EU ¢@@itted by larger industries and energy
producers etc.), whereas the responsibility forrémeaining emissions (G@mitted by
agriculture, smaller industries/energy produceistaaific, etc.) are passed on to the
individual national states within the EU (Directi2604/101/EC).

1.3.2 EU Emission Trading Scheme

The EU emission trading scheme involves more tifg@0D European companies, which each
is given an allowance to emit a certain amount ©f.Before each new commitment period
the emission allowances are reduced. Companiesimgmhore CQ than their allowances

must either lower their emissions or buy EAUR®mM other companies under the scheme. If
the companies emit more than their stock of allaxeanthey will have to pay a fine

(Directive 2004/101/EC).

! Certified Emission Reduction
2 National Allocation Plans
3 Emission Allowance Units



1.3.3 EU Linking Directive

In order to make the trading scheme more flexiblé éheaper to comply with, the European
Commission has decided upon a ‘Linking Directiv&s.the name implies, the Directive links
the EU emission trading scheme with the flexiblehamisms of the Kyoto Protocol. The
Linking Directive allows companies to buy CER’srfraCDM projects and ERU'sfrom JI
projects in order to meet their emission targekasl not only national states like Denmark
but also companies can make use of CDM and Jleiin dffort to meet C@commitments.
There are close to 400 Danisbmpanies covered by the NAP’s (Energistyrelse@520

As Denmark will be able to continue its g@missions through purchase of CER’s from for
instance Thailand, it is important that this traotgan leads to benefits for the Thai society. It
is thus essential that Denmark apply CDM in an appate manneleading tosustained
environmental and social benefitsthe countries addressed by the mechanism.

1.4 CDM outline

At present (May 2009) 1,596 CDM projects have hegistered by the Executive Board
(EB) of the UNFCCC and another 202 is in the preadgegistration. Top countries by
CER'’s issued are China, India, South Korea, Biazil Mexico. More than 76 % of the global
CER'’s that are issued, are based on mitigationahistrial gasses (F-gas angdNreduction
projects), primarily from CDM projects in China. 9@ minority of the CER’s deals with
‘renewable energy’, only approximately 13 %, anae'gy efficiency’ & ‘fuel switch’,
approximately 5 % Looking at the number of projects implementedyéner, only
approximately 2 % of the projects deals with indasfasses - coming from a few projects
only - whereas renewable energy projects accour@4do (UNEP Risoe, 2009).

Apart from the 1,596 already registered CDM prgenbre than 3,100 new projects are
currently in pipeline, which are expected to geteemnatotal 1,343 million CER'’s before
2012. The share of the expected CER’s coming froojepts dealing with industrial gasses
until 2012 will eventually decrease to 25 %, wherganewable energy’ and ‘energy
efficiency’ & ‘fuel switch’ will increase its shar® 37 % and 19 % respectively (UNEP
Risoe, 2009).

1.4.1 Present CDM governance and emerging needs

Some CDM projects are implemented as end-of pipgisns dealing with non-carbon
gasses, like the above mentioned industrial ggegmin China. These projects are not
energy projectslealing with renewable energy or energy efficierand their contribution to
sustainable development in local communities areexastent (Stehr, 2006). Other CDM
projects actually dealing with renewable energgks$ahe capacity to produce and consume
the generated energy efficiently; most often thathe

In many cases this is caused by inappropriate Lide@nergy inside the companies
themselves, or outside in nearby communities dukea@emote location of many such
projects. This is for instance the case in some Gdjects in Thailand dealing with biomass
in which stand-alone locations of these projedts eombination with a limited internal use of

* Emission Reduction Units
® Compared to CDM projects developed by the DaniskieBxment with a share of 65 % and 2 % respectively
(Danish Ministry of Energy, 2008).



the generated heat - leads to energy waste anddlatisely low efficiency. Hence, due to a
limited ‘outreach’ of these projects, their contrilon to sustainable development in local
communities in Thailand are unfortunately quiteiled (CDM project site visits Thailand,
2009).

CDM projects dealing with sustainable developmeariewable energy and energy efficiency
etc. inlocal communitiesnust therefore be stronger addressed in the fulogin large
industries who can finance such initiatives by teelves, but in smaller industries where the
energy consumption all together are highest, anerevfinancial needs are required for a
transformation of the energy supply system (Fenh2@@6). CDM projects focusing on
sustainable development, however, tend to gentBat€ER’s, and opposite, projects
generating large amounts of CER’s seldom complgessfully with sustainable development
issues (IGES, 2006).

It is in my opinion necessary to addrésghissues in future CDM projects; to develop
projects that generate large amounts of CER’s aatise same time contribute to sustainable
development. Such projects must contribute to taprty of the future CER’s generated, as
to comply with the targets set forth in the Kyoto#®col, which states that:

“The purpose of the Clean Developing Mechanismldfeato assist Parties not included in
Annex 1 in achieving sustainable developmébNFCCC, 2005 p.4).

Future CDM projects must therefore involve aspsuath as high carbon emission reduction,
access to energy and security of energy supplyleattito an overall transformation of the
energy supply systems. Thus, the projects cannogpty be qualified by the amount of
CER'’s generated (Schlup, 2005), but must embraeéotlowing issues:

* Enhance the future energy supply security, thrdagh dependence on imported fossil
fuels; hereunder

* Intensify the use of domestic renewables in enprgguction;

» Develop decentralised energy supply systems irl tmramunities;

* Enhance the environmental benefits in local comtes)i

* Implement ‘transformative’ renewable energy tecbgas; that

* Lead to new employment opportunities and local inedalistribution; and if possible

* Revolve the value chain (more profits stay in tbet8 instead of being transferred to
the North);

These aspects of sustainability will speed up #exded transition towards sustainable
development in developing countries, which is mnebded. This becomes evident when
looking at the approaching development of many kbgweg countries, emphasised below.

1.5 Energy and materials use in Asia

It is estimated that the demand for energy wik dsamatically in Asian countries within the
next decades, as the industrial output continugsdw in this region. By the year 2025, this
part of the world is expected to account for asmag 55 to 60 % of the global industrial
output of goods and products (Garmichael & Rowldrg$8). This dramatic development
puts great pressure on energy demands in the regdnwill result in developing countries
by-passing OECD countries in energy-relatec €@issions before 2025. Today, developing
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Asia account for a net oil import of 45 %, whiclelgpected to increase to 72 % in year 2030
(IEA, 2007).

As their own production of oil decrease in the sgmeod, Asian countries will become more
dependent on oil and gas imports from a few coesttike the Middle East and Russia (IEA,
2007). As oil and gas prices increase, Asian casaire expected to intensify their share of
the global coal consumption, from the present 4% B0 % in 2030. As the energy
consumption in Asia thus becomes highly fossilizedth higher shares being coal - €O
emissions and air pollutants as for instance Wi become increasingly problematic (IEA,
2007).

1.5.1 Thailand at a glance

Previously, Thailand’s energy demand was mainlyeces by biomass resources, as for
instance wood fuel and charcoal used in houselmm#iog stoves, or in the manufacturing
sector for thermal energy production. But the clesng lifestyle, and economic growth
during the 1980’'s and 1990’s, have included Thdllanthe globalised economy. Many
industries during that period gave up using bionfasgternal energy production. Today,
this has lead to a large reduction in the useahlbss for energy, not only in industries but
also in private households (Thai-Danish Co-openatio Sustainable Energy, 1999).

In combination with growing quantities of industraad household waste, this has lead to
intensified problems in locating appropriate lalidfieas for the increasing amount of wastes
in Thailand. As a consequence, some industrialevast burned uncontrolled or openly
dumped and left to decompose naturally, causingdiuation, hygienic problems and
threatens to contaminate ground water capacitiégsrennatural life (Parasnis, 1999 &
Sutiratani, 2008). Again, other types of wastesti@esported by road over increasing
distances in order to find spatial room for lardfgévelopment. This is for example the case in
Pathum Thani Province (case province of this studyyhich high quantities of industrial

and household waste from the community puts pressuiallocating land for landfills

(Lybaek, 2004).

Not only the intensified use of materials to inge#he industrial output (the goods), which
leads to a problematic waste disposals, is of aoneceThailand. The projected energy
capacity expansion is expected to increase by thare25,000 MW within approximately a
decade, leading to an installed capacity of 52)8¥9 in 2019 - up from 27,788 MW in 2007
(EGAT, 2007). In the “National Power Developmerar| this capacity expansion is
expected to be covered by domestic and importagtadagas, nuclear power and coal imports
(Ibid.). The share of renewable energy is howelss expected to increase in coming years,
and energy efficiency obtained by means of the EN@Xnd also assists in lowering the
total energy demand (Holm, 2009).

Thus, even though the projected capacity expansitmwer that previous expected, the
power sector in Thailand is primarily constitutddreefficient converting technologies. To
cope with the demand, old and outdated power plathisse especially fed by fuel oil,
petroleum and lignite etc. - are not replaced byenmodern and efficient technologies, as for
instance combined cycle gasification technologt&SGT) fed by natural gas or modern
biomass applications.
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Some analyses estimate that biomass for energpgesgas a potential of 7,000 MW in
Thailand (EPPO, 2003), and therefore can cover itiname 25 % of the exiting capacity
installed. These estimations are primarily madenflmomass wastes coming from the
extracting part of agricultural activities and fréange scale agricultural processing of crops
etc., as for instance rice,- sugar and palm oilsmilhey do not include biomass wastes from
other types of Thai manufactures, nor SME'’s.

The energy potential of biomass waste in Thailandld/thus be higher, if these resources
were included as well. More than 90 % of the Thduistrial output is produced by SME’s
(Parasnis, 1999). It is therefore to be expectatidhuture increase in industrial activities,
and the corresponding increase in @@ission, will come from these types of industries.

Biomass technologies are already implemented witranufacturing industries in Thailand.
Almost all sugar mills have for example implementechnologies based on combined heat
and power (CHP), incinerating the industry’s biomasstes and generation steam in the
process of doing so. Previously, the efficiencyhaf applied technologies was quite low and
often compensated for by use of fossil fuels agpplement, even though the energy
production from biomass waste could cover the mgteenergy demands. In some cases, the
technologies were deliberately set to a low efficie(energy output) in order to incinerate all
the biomass waste generated, hence solving antrradwgaste problem (EC-ASEAN
COGEN, 1998). Also, agricultural industries havsujficient quantities of biomass waste
anda demand for internal process heat, did previongtyalways apply CHP technologies.

Do to the Small Power Producers (SPP’s) and VerglSpower Producers (VSPP’s) scheme
in Thailand, which allow the industries to sell paveon the grid for a favourable price -
together with a feed-in tariff for utilisation oéain types of renewables for energy
production - the above situation is now changingréfocus is now on using biomass
resources for energy production in more modernedincient technologies (Holm, 2009).

1.5.1.1 CDM implementation in Thailand

As opposed to other countries in Asia, as for mstaChina, India and Malaysia, Thailand has
only recently started approving CDM projects. Acting to the Deputy Executive Director of
the Thai Designated National Authority (DNA) MsaBertsuk Chamornmarn, Thailand is not
especially interested in CDM. However, the finahsigport from the mechanism is
welcomed as a support to the private sector, im ttasition towards a more environmental
friendly means of production (Chamornmarn, 2008).

Former Prime Minister Taksin Shinawatra previowstbted that Thailand does not need the
financial resources from CDM. As a businessmarnwye said to be pro American, and as the
USA has not ratified the Kyoto Protocol, Mr. Tak$&ntiowed this direction in his policies
(Salam, 2008). Previously, CDM was also perceiwethke Thai central administration as a
new form of colonialism, which it would be advisalb avoid (Phonthiwisutwathee, 2008).
This viewpoint does not exist any longer (Ibid)t Bhailand has to some extend been
reluctant to implement the mechanism efficientliisThas fortunately changed with the
establishment of the Thailand Greenhouse Gas MamageOrganisation, TGO, who recently
scaled up their staff by 300 % from the initial amb(Holm, 2009).

This is very positive as all countries in Asia madapt to energy production and consumption

leading to lower C@emissions, in which CDM project implementatioroie means of
achieving this. The challenge in Thailand is thereto connect CDM even further to visible
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and tangible benefits that will speed up the im@etation of CDM projects in the country,
which could ensure that the mechanism enjoys full penetratidrhailand. By focusing on
increasing thesustainabledevelopment contributioof future CDM projects, this study will
try to speed up the implementation of such projecihailand.

1.6 Purpose of the study

CDM in its present form has failed to deliver angsformation of the energy supply system in
Thailand, and can merely be viewed as a staticumsnt for transfer of CER’s from a
developing to a developed country. Thus, it isseday-case approach in which different
CDM projects are approved and implemented, witlaalairessing any overall strategy for
transforming the energy supply system in the cquftnerefore, CDM is applied as a single
project-based mechanism, which lacks the suppam fnergy planning initiatives in
Thailand. In general CDM projects also has shortogsin contributing to environmental
and social impacts with long term benefits, anithéefore met by intensified critique as these
‘side-effects’ rarely are implemented. Focus oniremmental and social impacts is therefore
often regarded as an optional task, or a ‘sidecéffeather than something that qualifies or
enhances the projects (WWF, 2004 & Dishon, 2008).

The CDM projects currently applied therefore eqaalsingle factor' -or ‘linear thinking’
approach, that lacks a more cyclic path of directtowhich materials and energy flows are
exchanged for more sustained environmental ben@tits overall purpose of this study is
thus to develop a tool, which can help in transfagithe energy supply system in Thailand at
the community level, and develop means for applynage energy efficient manufacturing
processes within Thai SME’s. This can for exam@eabhieved by integrating different
production chains, by substituting and re-usingemails and energy between industries
located in a community, by implementing efficieramufacturing equipment and by applying
process integration.

This study will propose how CDM can become thisaiyic mechanism with actions on how
to approach such improvements - not only at thglsimdustrial level but in communities as
well - and propose on how CDM to a higher degreestgpport sustainable development
where implemented. This could lead to more sustigmeduction changes and materials and
energy substitutions that would increase the olefatiency of resource consumptions’.
This would again support the development of a nsetesustained domestic energy
production, less sensitive towards energy fluctmneti(accessibility/price) and other external
factors; thus increase the energy supply security.

The purpose of this study is also to improve thespmlities for reducing C&emissions from
CDM projects even further, by addressing as mapgdas as possible having influence on
emission reductions when looking at the producpimtess (the materials and energy chain)
of Thai manufactures. | will address materials andrgy saving opportunities using a
systemic approaclemphasising on possibilities for implementingnbass technologies,
efficient manufacturing equipment and process iatign in a community of SME’s.

Studies of the framework conditions, will, on thber hand, highlight which types of policy,
capacity building and institutional strengthening ¢here must be applied, and by whom, in
order to enhance the sustainable development batitn of future CDM projects.
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1.7 Research question

How can the sustainable development contributionfofure CDM projects be enhanced,
using Thailand as a case study, and developed atgeneric Manual with guidance on how
to pursue this in Asian countries?

1.8 Outcome of the study

The Manual

The conclusion of this study will beggneric Manualon how to address a transformation of
the production and consumption of energy in Asiamntries, by improving the conditions for
CDM project implementation. The Manual will thuopide guidance on how to enhance the
sustainable development contribution of future Cpidjects in these countries. It will
suggest a Planning Guide on how to implement CDdegts with a high sustainable
development contribution (Chapter 10, Figure 10aky it will illustrate the potential
benefits when actually following the steps of tRlanning Guide (Chapter 10, Figure 10B).
To strengthen the usability of the Planning Guttie,Manual will suggest Institutional &
framework conditions (Chapter 10, Table 10C), whiah strengthen and support the actual
use of the Planning Guide.

Panning Guide

Suggestions to the Planning Guide will be extrathedughout this study from the Thai
context, and become a guideline on how to implerhgnte CDM projects in Asia with a

high sustainable development contribution, and beliconnected to relevant stakeholders.
The Planning Guide will address the implementatiba renewable energy technology posing
many development opportunities for Thailand; thertass CHP with district heating’. The
Planning Guide will elaborate on and identify imjaoit aspects to be included in the Project
Design Document (PDD) in future CDM project prepiaras’.

Policy Recommendations (Institutional & frameworloaditions)

Policy Recommendations is also extracted througti@iteport from the Thai context, which
will become a part of the proposed Institutionafr&nework conditions supporting the
implementation of future CDM projects in Asia. Apiom the 1) Policy Recommendations
just mentioned, the Institutional & framework catats will contain an identification of 2)
What actually impacts CDM projects along the praaucprocess, and which 3) Influential
Stakeholders that are capable of changing or inmgaon these.

1.8.1 Applicability

The study will generate knowledge on how to enhdheeustainability of future CDM
projects, by an optimisation of the materials andrgy use within Thai manufactures.
Thailand act as a case for the study, but the dveslts (the generic Manual) can be applied
on other Asian countries. These countries areiatsoesting for Denmark when it comes to
purchase of carbon credits, as for instance Indaragsl China. As the industrial structure in
many of these countries is quite similar to thatlmailand, it is very likely that the Manual, or
parts of it, can be adopted in these countriesedls Whis study will thus contribute to generic
knowledge which national states, project develgp=gon credit buyers and host countries,
etc. can adopt, when assessing which type of CDdyepts to implement or support. The
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Manual can thus be adopted in other European desrgnd companies, and thus become an
overall guidance of how to approach a qualificairothe use of CDM.

1.9 Structure of the study

Chapter 1; Introduction

The first chapter outlines the project frame areldlierall emphasis of the study undertaken.
It questions the present CDM governance and deesctiie need for changes in the focus of
future CDM projects. Focus is on higher energy $upecurity, use of biomass resources and
implementation of transformative renewable eneegyhologies, etc. The relevance of such
changes in Thailand, as well as in Asian countriggeneral, is hereafter addressed. At the
end of the chapter, the research question is pasg@dhe outcome of the study described.
Finally, the structure of the study is outlined.

Chapter 2; Methodology

This part of the chapter outlines the methodoldgpg@roach taken in this study. The chapter
shortly describes the overall research design egoti the study, and then proceeds to present
and eventually develop an Analytical platform foe study. The Analytical platform consists
of two sets of sustainable development concepts (P& Il.) developed in this chapter,

which pose a frame from which extractions of eletedéor the Manual are exercised
throughout the report. The sustainable developrmamtepts will be applied on the Thai
context in relation to potential CDM-industries aretevant Thai CDM frameworks.

At the end of the chapter, | describe how prevstuslies in Thailand have formed the present
study, and how the fieldwork has been conductethailand.

Chapter 3; Background data

To enhance the sustainable development contribofifuture CDM projects, this chapter
identifies what kind of projects to focus on in Taad; what type of energy to substitute and
in which industries and locations this would be taygpropriate. The chaptérst elaborates
on a theoretical selection of appropriate CDM-irtdas in accordance with their waste
generation and its usability as energy sourcdsdt shows the consumption of and type of
energy flow through these types of industries. ptsose of this chapter is thus to identify in
which industries, and in what parts of the enettggirt and industrial manufacturing
processes, it is favourable to pursue improvemdihis. chapter also describes in which
locations (physical areas) to exercise the impleatem of future CDM projects in Thailand.
At the end of the chapter extraction of elementgie Manual will be outlined.

Chapter 4; Thai CDM policies and institutional setup

Options for enhancing the sustainable developmamtribution of future CDM projects are in
this chapter identified through analysis of thearal CDM policies in Thailand. It identifies
and suggests on means to strengthen the aboveokingd at the chosen direction of the Thai
CDM policies. This is for instance done by evalogtihe sustainable development criteria’s
set forth for CDM up against the national sustai@aevelopment strategy in Thailand, and
by suggesting on how to strengthen and prioritieesustainable development criteria’s. At
the end of the chapter extraction of elementsHerManual are exercised.
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Chapter 5; CDM potentials in Thailand

This chapter identifies in which sectors and wieaburces and technologies, Thailand has
chosen to focus on in their future CDM developmant eventually suggest on means for
improvements. It will identify which sectors in Titzand emit the highest quantities of Green
House Gas (GHG), and briefly looks into projectiomghe future emissions. The possibilities
for implementing CDM projects in Thailand, hereundéether the proposed projects are in
line with the resource potentials found are heesadtentified.

After this, analysis of whether the national stgate correspond to the resource potentials,
and whether the Thai GHG abatement is placed omtis important sectors, are conducted.
Also here, the purpose is to increase the sustankyelopment contribution of future CDM
projects. Extraction of elements for the Manual ai$o here be exercised at the end of the
chapter.

Chapter 6; Industrial metabolism and energy supplytransformation

This chapter emphasise on options for setting-uperaostainable means of production and
consumption within Thai manufacturing industriessfan identification of the materials and
energy throughputs (industrial metabolism) withie tase industries will be conducted. The
overall purpose of this is to identify if relevanbmass waste is generated, and to expose the
energy consumption patterns within the case inthsstAfter this, | will outline which energy
saving techniques and systems it is possible téeim@nt given the specific context,
hereunder how to apply efficient processing equipinaad process integration. At the end of
the chapter | will identify and discuss, which bétTechnological options (Option B or C) it
is most appropriate to implement in the given ceint€his will lead to extractions of
elements for the Manual.

Chapter 7; Enhancing development opportunities

Enhancing the sustainable development contribudfdature CDM projects are here sought
obtained, by identifying how to increase the @@ission reduction potentials of such
projects, thus elaborating further on the ‘Techgalal options’ presented in Chapter 2. The
chapter will also suggest on a ‘transformation pestof the energy supply system, proposing
that also a suggestive development of the enengplgsystem can be applied.

The second part of this chapter will focus on howreate more value in developing countries
as to increase thaevelopment opportunitiepnnected to CDM implementation. Focus will
for instance be on which type of energy technolegieimplement, according to their
employment effects and market expansion posséslitc. It will also be on how to establish
mega-suppliers of energy technology and how a sypgulk can evolve around these
suppliers. At the end of the chapter extractioelements for the Manual are exercised.

Chapter 8; Planning Guide, PDD elements and caseaxple

Chapter 8 firstly presents the Planning Guide, Wiscbased on extraction of Planning Guide
elements from throughout the study; now arrangeadlogical planning order including
extractions of PDD elements. The second part ottfagpter thus exemplifies the use of the
Planning Guide applying the PDD elements on a €ase; Navanakorn Industrial Promotion
Zone. The implementation of and benefits from aipygjyhe biomass CHP with district
heating in the case area, are thus outlined aritleof the chapter.
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Chapter 9; Institutional & framework conditions for Thai CDM

All ‘Policy Recommendations’ identified throughatie study are integrated into strategies
for strengthening the overall Institutional & framerk conditions in Thailand, presented in
this chapter. Apart from the ‘Policy Recommendagidhis chapter outlines ‘What impacts
CDM projects’ along the production process, andoWwhinfluential stakeholders’ can change
or impact on this; thus CDM project carriers.

Chapter 10; Generic Manual

The generic Manual in the last chapter outlineditigings of this study, and thus enables an
answer to the research question repeated here. @eanes of suggestion are finally given to
how to commence the development proposed in thergemanual in Asian countries.
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Chapter 2; Methodology

This chapter will elaborate on the methodologiggdraach applied in this study, in order to
enable an answer to the research question podest ear It firstly describes the overall
research design applied in this study. Then it@eds to emphasise on the analytical optic of
the study and the development of an analytic fraankywith focus on the integration of
different conceptual concepts for creating an ‘Atiaal platform’. This platform will consist
of two sets of concepts for sustainable developnvamth will be presented and developed
further in this part of the study. At the end of tthapter, | describe how previous studies in
Thailand have formed the approach taken in thidystand how fieldtrips etc. have been
conducted.

2.1 Introduction

2.1.1 Research design

The overall research design applied in this stuadylze described as a triangulation between
theory, empirical data - interviews and companytvisand primary/secondary literature

(Yin, 1999). The outcome of this study will thusdeesult of this triangulation developed

into a conceptual tool - a Manual - which can bedusy project developers, host countries
and buyers of carbon credits, etc. In order to bgvthe Manual, | have applied a case study -
several multiple embedded case studies - in whiténgial Thai ‘CDM-industries’ have been
studied (Yin, 1999).

The case industries have thus acted as objectsdtarials and energy savings as well as
substitutions, in which different options for appriate transformation of the local energy
supply has been identified. | have selected cabgsinies located in one of Thailand’s many
Industrial Parks, as to benefit from the close timceof industries and thereby possibilities for
setting up exchanges of materials and energy (eatenetabolism’) within these sites. The
industrial structure in Thailand is thus benefigiathen it comes to applying exchanges of
materials and energy within such areas.

2.2 Analytical platform

In the following section, | describe the methodatagjapproach of this research project, and
then proceed to establish the Analytical platfoanthe study in Section 2.2.2 that follows.

2.2.1 Analytical optic

Figure 2A below illustrates some of the importasiuies that will be outlined and discussed in
this research project, as a consequence of the/#igadlplatform and thus extractions of
sustainable development concepts. The underlyitig opthe Analytical platform developed
in this chapter, are a classical understandingisasnable development as containing the
elements depicted in Figure 2A; namely ‘Economigivironment’ and ‘Social’ issues
(WCED, 1987).
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Thus, under the ‘Social’ element this study disquegerty reduction and employment
opportunities related to technology implementatenmg how transfer of know-how and
capacity building can establish the ground for marewledge-based jobs in Thailand.
Elements concerning the ‘Environment’ discuss whaewable energy technologies to
adopt in Thailand for more efficient conversiortloé biomass resources available; from both
industry and other relevant sources as for instagceulture etc. To make the resources
consumption within the manufacturing sector in Tdrad more efficient, the study also
elaborates in how to apply and implement techribahges and process optimisations, etc.

The above is important for further discussionshef‘Economy’ elements, in which a
sustainable local energy supply system are propiosexicase study area. How this energy
system can contribute to enhance the local econsitiys discussed by means of a value
chain expansion in the community. The final stepwth value chain expansion, are an actual
Thai manufacturing scheme of the renewable energjyniblogy pointed out for the case
areas. Further, discussions of how to -and opfionexpanding the market for this

technology will be addressed. Additional discussitmthose mentioned above will also be
outlined in this study. Also, the cross line betwélge elements in the figure below, are in this
analysis not applied as rigid as illustrated inftare.

Figure 2A: Analytical optic

ECONOMY

Market Expansion

/

Local Energy Supply
System

Value Chain Expansion

Renewable E
Technologies

y

Efficient Manufacturing Know-how & Capacity Employment
Processes Building Opportunities

Powerty Reduction

Biomass Resources
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Source: Own figure
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2.2.2 Sustainable Development Concepts Part I.

The Triangle illustrated in Figure 2B below consist three elements being a)
Dematerialisation / Decarbonisation, b) Energydigficy, and c) Industrial Ecology. These
elements all together create a framework on hous&and re-use resources (materials and
energy), how to limit the use of resources in gah@nd how to comply with energy
efficiency and materials substitutions. The tri@nigicuses on the ‘materials and energy
chain’ (‘production process level’) of creating cepts for sustainable development,
illustrated by thénner Circle. These concepts will form the extraction of eletaea the
Planning Guide, and thus become part of the Pr@jesign Document (PDD) and eventually
included in the generic Manual. The above elemimis stretch out a set of overall concepts
for sustainable development on the ‘production essdevel'.

2.2.3 Sustainable Development Concepts Part Il.

TheOuter Circle(see Figure 2B) also focuses on framework conuitas means of creating
concepts for sustainable development. Here, theseepts will form the extractions of
elements for the Planning Guide - together withdydRecommendations emphasised below -
and finally be included in the generic Manual. M@ramework conditions influence the
possibilities for enhancing CDM projects. Suggessiwill be outlined on how to improve
these conditions, by pointing to for instance ral@yolicies and stakeholders capable of
supporting more sustainable means of productiorcandumption in Thailand.

At the institutional level relevant suggestions ¢apacity building and changes in the
priorities of Thai CDM relevant organisation, Wik proposed. The above elements thus
stretch out a set of overall concepts for sustdndbvelopment on the ‘strategic levelhich
will act as an analytical platform in the study.

The usability of the Planning Guide will be suppdrby appropriate Institutional &
framework conditions, which develop some favourailerall parameters for implementation
of CDM projects in Thailand. Emphasis is thus ognitifying ‘What impacts CDM projects?’
connected to planning, implementation and operaif@uch projects, followed by relevant
activities supporting each of the phases just moaeti above. A special focus is here given to
the‘Policy Recommendationgdroposedhroughout the study (incentives, laws and
regulation etc.), and whether they can - if implated - support an enhancement of CDM.
Emphasis is also on identifyinipfluential Stakeholders’in Thailand, who can influence on
the Policy Recommendations proposed and the condifor CDM implementation at
different stages of the production process, imgytimat relevant ‘project carriers’ are pointed
out.
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Figure 2B: Analytical platform - The Triangle
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Source: Own Figure

2.2.4 Elements to be addressed by the sustainableveélopment
concepts

The sustainable development concepts, describecabw developed below, will be used
throughout this research to evaluate and to sudgest strategies and priorities, in order to
strengthen the sustainable development contribatidature CDM projects in Thailand.
They will be applied on relevant areas that cap kelchieve this development, as
exemplified below.

The sustainable development concepts (Part lll)fnst of all be applied with the purpose of
identifying in which part of the energy productiand consumption it is most favourable to

set up an alternative energy supply in ThailandisTkvhat type of energy to substitute and in
which industries and locations this would be faadle to pursue. The sustainable
development concepts (Part 11.) will hereafter ppleed on the Thai CDM policies, as to
identify and suggest on means to strengthen thaisable development contribution of

future CDM projects in the country. To evaluate tilee the chosen direction of the Thai

CDM priorities are appropriate, analysis of thetses; resources and technologies pointed out
in Thailand, are conducted. Suggestions will bgppsed on how to strengthen the sustainable
development contribution of future Thai CDM progagiven this identification, by applying
the sustainable development concepts (Part Il.).
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Hereafter an identification of different options &etting up local biomass energy systems,
based on internal or external re-use of materiadsemergy throughputs in Thai case
industries, are exercised. A prioritisatiohthese options is hereafter applied, by bringimg
the sustainable development concepts (Part 1g,taming point for selecting the most
appropriate energy system. Suggestions are thes govwhich technical improvements to
focus on in general, when preparing for or impletimgnthe selected energy system. How to
support this implementation even further is thiscdssed and suggested upon next, by
increasing the value chain connected to future GiMects. This can, for instance, be done
by setting up a domestic technology manufacturaigese, and include the local population
more in operating CDM energy facilities. Thus, sustainable development concepts (Part
Il.) are applied, with the purpose of increasing tiverall development effects of future CDM
projects in Thailand.

2.3 Creating sustainable development concepts

2.3.1 The Triangle (inner circle)

Departing from the Triangle (Figure 2B above), fibllowing section will describe the
content of the elements; 1) Dematerialisation /ddeanisation; 2) Industrial Ecology and
3) Energy Efficiency. At the end of the section #éements will be discussed up against a
simplelnput/output modedor industrial manufacturing, and in relation tiffetent
Technology optionsutlined. The purpose is to extract sustainablelbgment concepts for
the analytical framework, illustrated by thmner Circlein Figure 2B.

Dematerialisation

“Broadly, dematerialisation refers to the absoluterelative reduction
in the quantity of materials required to serve emmic functions. Lower
material use would reduce the amount of waste predulimit human
exposures to hazardous materials, and conservestapes. It can also
extend the life of non-renewable resources by usisg material per
unit product, enabling greater productivity frometeame primary
input” (CH4org.uk/glossary).

Dematerialisation has for many years been of ingpae for manufacturing businesses and
extensive research in the topic has been conduCtadand aircraft manufactures are
examples of businesses where research on how itdhienuse of materials (steel and
consequently gasoline), and at the same time stlrenghe product performance, have been
applied. Also soft can producers have achievediessiadvantages by dematerialising
efforts, when developing light weight aluminium samith one-third the density of the
formerly used steel products (Wernick et. al., 1996

In the energy sector dematerialisation emphasisgsmy less material to produce the same or
even additional energy services. Dematerialisatidhe energy sector can be obtained by
implementing more efficient technologies, conveaytine same amount of raw materials into
‘more energy’. It can also be obtained by usingdselary energy’ emerging from the

primary energy production. This is for example ¢thge on Danish CHP Plants distributing
district heating to households, hereby making dse'by-product’ (hot water/steam), which
normally would have been discharged (this is tlee¢a for instance Thailand). District
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heating thus dematerialise the use of oil and ahgas in Danish households and office
buildings etc. for on-site production of heat.

At the household level it is also possible to damalise the amount of materials required to
generate energy services, by for instance usimgdicent light bulbs instead of traditional
bulbs. This results in a reduction in fuel consumpat the power plant. Dematerialisation
can also be applied when re-using materials instééddawing on virgin raw materials, which
become increasingly scarce. It can be appliedemibhnufacturing business where re-use of
certain materials in the production process caaldtained, taking of pressure on virgin
materials.

In manufacturing businesses generating heat omsfieainternal process use,
dematerialisation can be obtained by re-using ‘@/dstat or steam instead of discharging it.
This limits the pressure on fuel consumption. ke ¢émergy sector, re-use can among others be
applied by the above mentioned district heatingesad or by use of combined cycle
technologies using ‘waste steam’ in an additioyalecfor higher energy output. Thus, some
activities contain a duality as both demateriajsaimd decarbonising the use of materials.

Decarbonisation

“Decarbonisation is the switch from heavy carbosdibfuels, such as

coal, to lower carbon fossil fuels, such as oil @, and to eventually
carbon free sources, such as nuclear power, renenatergy sources

and hydrogen power{CH4org.uk/glossary).

The focus of decarbonisation is - as opposed taatEnmlisation which focuses on quantities
versus yields - to emphasise on the transition tdsvthe use of non-fossil fuels, as for
instance renewable energy sources, like biomassl @r solar energy etc. CDM is directly
connected to this element and is designed to dildeinransformation of the energy supply
towards the use of renewables and enhanced eniggrey etc. with the purpose of
lowering the content of carbon in the energy supply

Decarbonisation and dematerialisation can go hamémnd understood in the sense, that a
transformation of the energy sector not necesshale to lead to intensified pressure on
virgin raw materials - due to intensified use af iftstance biomass - in order to decarbonise
the energy system. By focusing efficientuse of biomass resources, already extracted and
used in industrial processes, it is possible td loeimaterialise and decarbonise the energy
supply system. In Thailand, as in many other dguebpcountries, valuable biomass
resources from the manufacturing sector are ofterhdrged as wastes, lmauld contribute
with significant value if re-entering the productiprocess as for example biomass fuel
(Lybaek, 2004).

Energy Efficiency

“Energy efficiency refers to the amount of enetggttis used to carry
out a particular task such as keeping a buildingmwan winter or
generating electricity from coal. The more enerfficient something is,
the less energy it needs to complete the task.gyredficiency measures
can be as simple as fitting draft excluders to daammd windows or
technical fixes such as converting power plants ad-generation
plants” (CH4org.uk/glossary).
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Energy efficiency - or Demand Side Management (DSM)here related to optimisations in
industrial activities undertaken by manufacturingibesses etc. Energy efficiency is as such
all aspects of technical solutions and processgdmleading to reduced consumption of
energy in materials processing, or increased imdilisutput (goods) by the same amount of
energy use. Energy efficiency can be applied omtheufacturing sector, both using and
producing energy, as well as on the traditionatgnsector, i.e. on power plants.

Energy efficiency can be influenced by many factord can vary quite dramatically between
manufacturing businesses, and even between mantdadh the same line of business. Lack
of energy efficiency is often caused by outdatetinelogies (the design and age of
equipment), by chemical and mechanical paramétatkeeps the production process in a
certain track, or simply by means of inadequatenteaance and operating practices. Energy
efficiency is also, in this context, understoockerabanced processing of materials so as to
avoid product failure (damaged goods which willdiecharged). Such enhancement can also
add to the overall efficiency of materials procegsand lower the consumption of energy and
materials related to producing the goods.

Industrial Ecology

“In a biological ecosystem some of the organisnesaslight, water,
and minerals to grow, while others consume the, falve or dead,
along with minerals and gases, and produce wadtédsear own. These
wastes are in turn food for other organisms, sofm&toch may convert
the wastes into the minerals used by the primaoglpcers, and some of
which may consume each other in a complex netwiqrkooesses in
which everything produced is used by some orgafosiits own
metabolism.

Similarly, in the industrial ecosystem, each pracasd network of
processes must be viewed as a dependent and iated¢art of a

larger whole. The analogy between the industrialsystem concept and
the biological ecosystem is not perfect, but muwahdcbe gained if the
industrial system were to mimic the best featuféhebiological
analogue”(Frosch & Gallopoulos, 1989 p.74)

Industrial Ecology is a conceptual frame in whichigdustry is understood, not only in
isolation from the surrounding environment, buaigsart of it. The aim of Industrial Ecology
is to optimise the total materials cycle from vrgnaterials to final product or service.
Theories of Industrial Ecology are inspired by ttiadal biological ecology and studies
concerning the interactions that determine theidigion and abundance of organisms. The
above definition of Industrial Ecology by Froschdagallopoulos describes, in my opinion,
the core of the concept very satisfactory. Mangptiroposals on a definition have been put
forward during the last decade or so (see N. Gef#95 p. 79 & B.R. Allenby, 1999 p. 40 &
E.A. Lowe et. al., 1997 p. 3).

The core concept of Industrial Ecology is to mirsenthroughputs of resources in industrial
processing’s, to enhance internal activities tacwaste generation, and thus to end up with
a system in which solar radiation is the only tlyloput of resources. As stated by Frosch and
Gallopoulos this is a much idealised vision for mfasturing processes, but never the less
important when creating energy systems strivingsttainability. In the following, | will
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therefore briefly describe how this evolution takéece in a biological interpretation, so as to
inspire the discussions on sustainability in maotuiiang processing’s.

L. W. Jelenski and others describe the earliestftifms on earth as being limited and
characterised by large amounts of resource avail&lit only were resources unlimited, but
waste disposal opportunities were also unlimitéfi an earth was so limited that disposals
of waste had practically no environmental impactshe earth capability to maintain it. L. W.
Jelenski and others describe the system, in whitemals flow from one stage to another
being independent of all other flows, asn@ar materials flow As the biological system
evolves and resources becomes more limited, itrhesdo resample biological ecosystems
knows as biotopes.

Now life forms becomes more interlinked and depdngfgon each other; it becomes more
cyclic as waste from one organism is re-used as@urce by other organisms. The materials
throughput into, and wastes out of, the ecosystengaite limited compared to the linear
materials flow described above. Tlysasi-cyclic materials flows thus superior to the linear
materials flow, but in the long run not sustainatile to the direction of the flow.

The evolution continues and a new enhanced sysieiwes - thecyclic materials flow in
which resource throughputs are limited and solelysests of solar radiation. Likewise,
external waste generation are completely terminatee to the organisms of the system
working together and their metabolism evolutionaltiopting to each others output/input
needs. The efficiency of this system is high dukmtted environmental impacts: no resource
extraction and waste generation.

L. W. Jelenski and others thus suggest that in@dlisictivities should try to mimic the latter
system in order to pursue sustainability in manwi@cg activities. Can industries manage to
perform practices that are cyclic - or even essabtiyclic flows of materials within the entire
industrial ecosystem - industrial manufacturing Wwdcome more efficient and lead to
reduced environmental impacts, with less pressanmesource extraction’s as well as reduced
consumption of energy and waste generation (Jelensil., 1991).

2.3.1.1 Input/output model

Figure 2C below illustrates, that materials thrqugHead to industrial activities ending up as
product output (goods). In this production processie resources like energy and raw
materials disappears, due to production failurediswharges as wastes or energy losses. Parts
of the waste will have aenergy potentiglwhich can be re-used for energy production
internally (by the same manufacturing industryggternally (by another or more
manufacturing industries). The amount of waste aittenergy potential can be reduced, if
optimisations in the production process occur, etc.

Another part of the waste will havepeoduction potentialalso appropriate for re-use either
internally or externally. Some types of wastes ltave a combined energy and production
potential, as for example wood wastes. Given trantty of internal re-use, a certain amount
of output (apart from the final goods) will evidgnbccur, leading to either external re-use or
actually discharges as wastes.
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Figure 2C: Input/output model of manufacturing processes
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2.3.1.2 Technological options

The technological options (Option A, B and C) shawifrigure 2D below, illustrates how
environmental benefits can be obtained in the supipénergy to the industrial sector in
Thailand at different levels. The lengths of thevess indicate the level of environmental
benefits, and at which level it is assessed, laat thle increasing complexity of achieving
these benefits. The specific activities relateddoh steps - or option - are described below:

Option Afocus on possibilities for implementing individdmbmass boilers, substituting the
use of presently applied fossil fuel boilers in Mindustries. The environmental benefits
solely relates to phasing out the use of fossikfuend substituting it with local biomass
resources. Thus, the energy consumption will rertteersame, but the energy supply will be
decarbonised through the use of biomass waste.

Option Borigin from the same approach as above, but tipdeimentation of efficient
processing equipment is also emphasised, leadiloyvier overall energy consumption and
use of biomass resources (decarbonisation & deraligation) compared to Option A.
Energy efficiency is achieved by means of applymaye efficient manufacturing equipment,
implying reduction in the total amounts of energguired. The complexity of the system
increases, as technical aspects and means of prog@sust undertake changes.

Option Cincreases the environmental benefits ewetiher by setting up a collective energy
supply system based on a biomass CHP Plant, distrgbdistrict heating to industries
participating in the network, using local biomassaurces. The individual boilers are phased
out, and the supply of energy is undertaken byrd @ collective system (which includes one
large single biomass boiler). Supply of process Isemainly based on hot water (not steam)
in order to dematerialise the energy system, aaetiergy is sought re-used through process
integration and cascading of energy in order tacheoergy wastes.
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Figure 2D: Options for technology implementation ((ption A, B, C)

| The level of environmental benefits (gradually increasing)
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Source: Own figure

Minor changes in processing equipment are a prettondor establishing Option C, as the
supply of process heat are based on hot wateruhrsupply of district heating of
temperatures below 100 °C. Surplus electricity-caany - be transmitted to the national
grid. The complexity of this system is higher comgobto the latter two, but the
environmental benefits much more comprehensive.

2.3.1.3 Applying the ‘Triangle’ on the ‘Input/output model’ and on the
‘Technological options’

Input/output model:

To comply with the three elements composing tharigie (Figure 2B), it is evident that the
energy production must be based on resource thpotgldecarbonising the energy supply
originating from solar radiation (as for instaneenhass). Likewise, throughput of raw
materials must limit extraction of virgin materiaé® as to dematerialise the pressure on
scarce natural resources. To comply with thisubee of biomass waste already extracted and
used in a previously production process must barifised. This limits the pressure on virgin
materials (energy and raw materials), but alssitbe of the linear materials flow out of the
system (wastes).

In order to limit the resource extractions relat@eénergy and raw materials input, the
production process must also be as efficient asilples leading to low amounts of damaged
goods and wastes. The ‘organisms’ of the produgirogess must, in other words, ‘consume’
the resource input as efficient as possible, d@tenhancement of the ‘internal metabolism’
of the materials use. This will lead to limited weageneration and a more cyclic production
process will be developed with higher product oti{fgoods).

Enhanced ‘internal metabolism’ can be obtainedelohical optimisations, as for instance
implementation of modern biomass boilers (heat petidn) or biomass CHP technologies
(power & heat production) for efficient conversiohbiomass resources. Also, by switching
from steam to hot water use, and by applying méieetve pumps-, heat exchangers- or
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vacuum technologies etc., this can be obtainealllyirby applying more efficient processing
equipment leading to improved utilisation of rawterals, and by process integration and
substitution to more appropriate materials for long energy requirements in processing
activities etc., this can also be achieved.

At the single industry level it is, however, seldsaificient to relay on the industry’s own
biomass wastes for complete coverage of interraiggineeds. It can therefore be convenient
to re-use the biomass efficiently in another indysir opposite, to make use of other
industry’s biomass waste. This approach can alsapbked on energy discharges in the form
of for instance hot water or steam (process hBatestablishing cyclic flows of materials
(material and energy) connecting different indestrihe cycle of re-use expands and the
foundation for ‘external metabolism’ occurs. Thidhagain reinforce the potentials of

limiting the linear materials flow out of the syste

Technological options:

In relation to the issue of biomass waste mentiaiexve, Options C (the biomass CHP with
district heating) has the capacity to use all tyges$ amounts of biomass waste generated, and
are capable of supplying steam and heat at manyeture levels. This technology thus has
the capacity to initiate a verity of materials amkrgy exchanges in the local community.
Option C can thus be described as an ‘Industrialdgyy Engine’, applying a technological
option with many potential benefits for the Thatisby.

The superiority of Option C, compared to Optionm&l 8, also lies in the fact, that a large
CHP technology is much more efficient than smatdividual boilers producing heat-only
(see Section 7.1.1, Chapter 7). The collectiveesystvhich the district heating network form,
also enables the re-use of a ‘waste product’, nagwling water from the power production,
which normally are discharged by cooling tower3imailand, as well as in other Asian
countries due to lack of heat markets.

From a sustainability point of view it is thus b&aial to select Option C, as it embraces the
elements of the Triangle to a very high extendhispecific context, however, it is necessary
to identify which types of energy ‘transformatioropess’ the industries can and are willing to
pursue. It might be necessary to pursue OptiontBerinitial stages of an energy supply
transformation, and then later on convert to Op@om transformation process must
therefore be identified, with the purpose of cregfpossibilities for a continuous evolvement
of the local energy supply system, and to avoidbogtthat can act as barriers for a
development of the energy system later on.

2.3.1.4 Sum-up on sustainable development concefart I.)

On the ‘production process-level’ (the material amthergy chain) CDM enhancement can
be obtained by:

* (1) Seek use dalready processed biomass wastes as ftmi’energy production;
(2) Preferably select biomass, and#gible already processed biomass waste, as raw
materials input;
* (3) ‘Optimise the production process in regards to thee of energy/materialsby:
- Implement'efficient biomass converting technologid&e efficient biomass
boilers or preferably CHP technologies (Option C);
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- Seek use of hot water instead of steamprocessing activities, as the latter
requires relatively more resource input to produce;
- Apply ‘process integrationfowering the use of energy (quantity/quality);
- Use production methods lowering energy demandsefiiaét substitution);
- Implement éfficient manufacturing equipmen¢ading to reduction in
materials/energy use;
* (4) EstablisHinternal/external re-use of energy/materialsby:
- Applyre-use of resources where the environmental berefé highest’
- Seeke-use where the resources are used most apprepyiat

2.3.2 Framework conditions (outer circle)

This section describes a set of strategic prinsigleen by the OECD (DAC), which can
increase the level of and path towards sustairgdtelopment in developing as well as in
developed countries. These principles will leadrother set of concepts for sustainable
development, which will be used to strengthen r@henstitutional and framework

conditions for enhancing CDM projects. Some exaspfahis can be strengthening of public
subsidies, better financial conditions for renewabhigher energy efficient standards on
technology and stronger national energy policiegeneral (Kjaer, 1998). Also aspects as
appropriate institutional set-up and capacity bagdf relevant Thai institutions working

with CDM frameworks are important.

2.3.2.1 Sustainable development

Sustainable Development

Sustainable development is often defined'dsvelopment that meets
the needs of the present without compromising lbileyaof future
generations to meet their own needs. It is a ppakaimed, not only at
the environment, but also the economy and our goagewell.
Sustainable development shares the benefits obedoractivity across
all sections of society, to enhance the well-b@hlgumans, protect
health and alleviate poverty. It involves patteofigroduction and
consumption that can be pursued into the futuraaut degrading the
human or natural environmen{CH4org.uk/glossary).

The OECD / DAC offers a definition of sustainabtvdlopment focusing on the strategic
level, which is appropriate for this study, asdtieesses issues of framework conditions and
possibilities for improvements. Sustainable develept is thus interpreted as:

“A co-ordinated set of participatory and continudygnproving
processes of analysis, debate, capacity strengtigepianning and
investment, which integrates the economic, socidlenvironmental
objectives of society, seeking trade offs wheeighnot possible”
(OECD, 2001, p.16).
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2.3.2.2 The DAC-principles

The DAC-principles on sustainable development ersigkaas mentioned, on strategic
principles, which must be pursued when seekingagability. Experiences show that there
are many common features of good practice wherumgsustainable development. The
principles outlined below thus have universal ratese, and as such address both developing
and developed countries efforts in achieving soatade development. By integrating the
principles into a country’s mainstream strategempling process, the outcome will lead to
more lasting impacts towards sustainable developg@HBCD, 2001). Based on the report:
“Strategies for sustainable development - The DA@&ine” from 2001, some key

principles for sustainable development are put &dain the following:

People-centred:Effective strategies emphasise on people-cenpptbaches, seeking long-
term benefits for marginalised or disadvantagedigsan the society.

Consensus on long-term visionPlanning is more likely to succeed if long termats are
pursued with timeframes that all stakeholders agpam. It is, however, also a necessity that
short and middle term aspects of planning can bé déth in an appropriate manner, so as to
obtain the goals of the long term vision. It is onant to seek agreements and support for the
vision by diverse political parties, so as to coynpith changes in the political situation. The
vision is more likely to survive if it is based arbroad political agreement.

Comprehensive and integratedStrategies should seek to integrate economic, lsaeth
environmental aspects where possible. Where intiegraf these aspects cannot be fully
obtained, it is necessary to conduct trade-offgdtiate). Such trade-offs or negotiations must
hold the overall optic of the rights, and possibleire needs, of generations to come.

Comprehensive and reliable analysisin order to point out relevant areas of prioritiess
important that the present situation is analysedatighly. Here the use of local expertise and
knowledge in analysis and information gatheringrnghasised, as well as on including the
perceptions of different stakeholders in the plagni

High-level government commitment and influential lad institutions: As mentioned
above, commitments are essential if political stitntional changes are to appear, but
financial allocations, as well as responsibility implementation, must also be clearly
defined.

Build on existing processes and strategieSustainable development strategies should be
build on existing planning processes, and not bedkult of a new planning paradigm. By
using the existing system, it enables complemdyptaoherence and convergence between
different planning polities and frameworks.

Effective participation: Participation is essential for sustainable develpnstrategies to
occur, and both central governmental involvememweasas multi-stakeholder processes is
required, for instance by local/regional authositithe private sector and civil society as for
instance developers, universities, NGO'’s etc. Téglires god information and
communication skills, as well as transparency ammbantability.
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Link national and local levels: Sustainable development strategies should focuaon
iterative process between the national level aerditttentralised level. The overall political,
financial, legislative etc. issues should be deéh at the national level, whereas issues
dealing with detailed planning, implementation, baring and evaluation are important
focus areas at the decentralised level.

Develop and build on existing capacitiesStrategies can in the initial phase build on a
country’ existing capacity, and if needed later support a necessary capacity enhancement
as part of the strategy process. Strengthen skitiscapacity is emphasised, both within and
outside governmental institutions.

2.3.2.3 Applying the ‘DAC-principles’ on the Thai (DM context

In the following, | have elaborated on the DAC pipies for sustainable development as to
integrate them into aenhanced hai CDM context, with the purpose of creating aepts for
sustainable development.

(1) Enhanced CDM must to a higher degree taleaple centredapproach, understood as
the evolvement of a more local/regional chain ofdiieiaries, following the projects. Such
approach can be developed by using biomass resofnore the community, supplied by
various local stakeholders creating new job opputies locally, and minimising waste
problems in the community. New types of jobs cao &le established in the process of
manufacturing efficient renewable energy techn@sgand in implementing advanced
processing equipment leading to local knowledgatoye and higher skilled jobs.

(2) Thai CDM enhancement must preferably be a testitonsensus on long-term visions’
and as such, regarded as a common good for thesdbigty. If not, institutional, - financial
and political frameworks for setting up long teriions, with appropriate short and middle
term planning objectives, must be strengthenedciBpactions here could for instance be
formulation of governmental programs or plans incRFCDM is an integrated part of the
national policies, and regarded as a means ofrobtppolicy goals in Thailand. This could
for instance be targets (National Master Plans)rajrat increasing the energy efficiency
within Thai industries, in which CDM could supptihese targets.

(3) Whether or not CDM ixomprehensive and integratedand thus adopted into Thailand’s
economical, environmental and social understaneiog are likely to be exposed by the
country’s explicit requirements to CDM projects.igts given by the sustainable
development criteria’s for CDM projects formulategithe Thai DNA. If the level of
comprehensiveness and integration is low, it isljikhat very vague formulated CDM
criteria’s are formulated, when it comes to ecor@ranvironmental and social aspects.

(4) CDM projects must be based ‘comprehensive and reliable analysishowing the
potentials for implementing project activities. Swmalysis could identify the type of CDM
projects to focus on when looking at the Thai paddun process (materials and energy chain),
and identify in which parts of it CDM project imptentation could be beneficially. The
analysis could also point to the most appropriatéass and industries for CDM and identify
available resources and technological options.
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(5) Enhanced CDM must enjdyigh-level government commitment and influentiadad
institutions’ will have to support the mechanism, in order fdoisustain or become a more
powerful mechanism. The Thai DNA could for instap&ay a more active role in project
identification and implementation. This will showrmmitment and high engagement from a
Thai CDM lead institution.

(6) CDM must alsdbuild on existing processes and strategieas for instance on other
policies in the country connected to developmeiadgydt could for instance be whether or not
the CDM criteria’s is build on or relates to theal iNational Sustainable Development
Strategy’. Or further, whether or not the natiosérgy policies etc. correspond to the targets
set forth for CDM project development.

(7) CDM enhancement is more likely to occur if irejects are based on sound principles of
‘effective participation’ In the Thai situation, this especially addresseddbal/regional

level, but also the governmental level. | find tledtective participation’ is participation by
themost importanstakeholders connected to a project, and nogjugstakeholder, as it will
hamper the decision making process. Effective gpetion includes stakeholders who can
influence CDM at various levels along the materaid energy chain connected to the
projects.

(8) The interconnection between the local leved, ghovincial administrations and the central
administrations - otthe link between national and local levels’can also support a CDM
enhancement. There must, for instance, be corregpae between the national policies and
the actual potentials for CDM implementation at ¢tbenmunity level. Therefore, national
CDM policies should be based on the options givehealocal level. If large potentials for
applying energy efficiency at the local level aterntified, governmental actions should be
established, by for instance setting up relevang@ams and targets, etc. This will enhance
the link between the administration levels.

(9) It is important that enhanced CDM &leveloped and build on existing capacities’
Thailand. A local technology manufacturing schefaejnstance, must therefore rely on an
identification of local knowledge, and options farther development of the local capacities.
This can, for example, be through partnershipsésteed between energy technology
manufactures from the North, upgrading the techgielmanufactured in the South.

It can also be an identification of additional miag need for workers operating/constructing
energy technologies, placed in already establigh&dutions in Thailand.

2.3.2.4 Sum-up on sustainable development concef@art I1.)
On the ‘strategic level’ CDM enhancement can be ainied by:

* (1) ‘People centred’ Use biomass resources from the community in &u@DM
projects, as to strengthen local beneficiaries;

* (2)‘Consensus on long-term visionsSet up appropriate national policies and visions
for CDM, by relevant authorities etc. at differéexels;

* (3)‘Comprehensive and integratedStrengthen the sustainable development
criteria’s to establish higher integration betwearironmental, social and economical
issues;
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* (4)‘Comprehensive and reliable analysidJse local/regional knowledge in
identifying the conditions for CDM project implentation, as for instance in
determining the potential sectors, resources, @clthblogies etc. to focus on;

* (5) ‘High-level government commitment and influentiatad institutions! Support
implementation of CDM project activities throughensant commitment by CDM lead
institutions;

» (6) ‘Build on existing processes and strategieklentify if CDM initiatives are based
on existing processes and strategies in the couariyset up means to improve these;

» (7) ‘Effective participation’: Seek effective participation in CDM project adies, by
relevant stakeholders with influence on all levadlghe materials and energy chain
connected to the projects;

* (8) ‘The link between national and local levelsEstablish connection between the
national policies etc. and the actual CDM potestiallocal communities;

* (9) ‘Develop and build on existing capacitieddentify the existing technology
capacities, and set up actions for how to incrdas@erformance of the technologies,
and how to train skilled workers using local ingiibns, etc.

2.4 Research in Thailand

2.4.1 Previous research experiences

| have previously worked with Thai industries ataldsed possibilities for setting up CHP

with district heating in an Industrial Park NorthRBangkok. The idea of setting up supply of
district heating in tropical countries with no derddor heat, is very interesting as a vision for
the future energy supply in Asia, and an importeiment to achieve sustainability in supply
of energy in this part of the world. As the traoiital Nordic heat markets (households etc.) do
not exist, the heat markets must be ‘developediscovered’. But how can this be
established in tropical countries? From this qoestine idea of ‘establishing’ heat markets
within the industrial sector in Thailand arose, efhhas been the focus of my Ph.D. thesis.

From this research | have learnt, that extensiver@mmental benefits can be obtained when
industries are located close to one another, amabiiutual sharing of resources (energy
or/and wastes). | have thus chosen to continuedssfon Industrial Parkendbiomass CHP

in this study, as to benefit from the close loaatnd industries and the options for setting up
sustainable energy systems in such areas. | hagelabsen to continue working with Thai
industries generating clean biomass wastes, asdtance food, - wood and chemical
industries. Emphasis on these types of industnesmces the possibilities for using the
industries own biomass waste as fuel in local gnsygtems, together with other local or
regional biomass resources.

The present focus is therefore not specificallgxamine possibilities for implementing CHP
with district heating in Thailand, but merely t&é¢athe knowledge from the Ph.D. thesis
along in this study, and interpret the establishnoéisuch energy systems as the ‘conclusion’,
when pursuing sustainable energy production andwuoption in Thailand. In this study,
biomass CHP with district heating is thus interpdeds the ‘full package’ of environmental
benefits, which can be obtained through future Crdjects. Therefore, focus is on how
CDM can be enhanced to support the implementafisamoonass CHP with district heating, as
to benefit from the economic contribution posedh®y mechanism in the transformation of
the energy supply system in Thailand and in Asiganeral.
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2.4.2 Fieldwork

The outcome of the generic Manual conducted indtudy, builds on an iterative research
approach involving many different Thai stakehold@iss approach is described below:

2.4.2.1 Interviews and presentations

During the first fieldtrip to Thailand | have catied empirical data from various private
persons, organisations and institutions. In bheke were for instance stakeholders within the
Thai central administration, NGO'’s, Academia, CDMjpct developers, CDM project
owners, etc. (a list of all interviewees from eatlhe years 2007, 2008 and 2009, can be
found in the reference list at the end of the rgpd@hese stakeholders provided me with
valuable knowledge to conduct a draft Planning @aidd to come up with relevant Policy
Recommendations etc. In the second fieldtrip, $@néed the Planning Guide and received
feedback and critique from the stakeholders agaid,the Institutional & framework
conditions took form. On this background | revisled previous work done once more, and at
the third fieldtrip | presented the final Manuaf tbe most relevant Thai stakeholders.

2.4.2.2 Case industries

Apart from the stakeholders mentioned above, | lzsds® conducted interviews and presented
results in case industries located in Navanakaodudtrial Promotion Zone. It has been very
important for me to establish CDM project proposhi the manufacturing industries in
Thailand actually wasted to participate in. Thigte@t has thus been very valuable for the
outcome of this research.

2.4.2.3 CDM project visits/interviews

Moreover, | have visited and interviewed the mansiggvners of six Thai CDM projects,
located widespread throughout Thailand. The prejeere all very different, but primarily
based on the biogas technology. Two projects vekmatical, namely two plants both making
biogas from tapioca. Below is a list of the plavitsted:

“Sima 2", Biogas from Starch Plant, Chachoengsao = Produofibiogas from tapioca.
“Nongbua pig farm Biogas’Ratchaburi = Production of biogas from pig manure
“A.T. Biopower Rice Husk PlanfPichit = Power production from rice husk shells.
“Siam Cement, Kaeng Khoi = Energy efficiency.

“Jaroensompong Landfill GAsRachathewa = Landfill gas from municipal waste.
“CYY Biopower”, Korat= Production of biogas from tapioca.
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Chapter 3; Background data

To enhance the sustainable development contribofifuture CDM projects it is important

to identify what kind of projects to focus on. Thusdich type of energy to substitute and in
what industries and locations, this would be mepsgtrapriate. This chaptdirst elaborates on

a theoretical selection of certain industries iocadance with their waste generation and its
usability as energy source, and show the consumpfiand type of energy flow through
these industries. The purpose is to identify in wwhdustries, and in which parts of the energy
chain and industrial manufacturing processes,riiast beneficially to make improvements.
The chapter also describe in which locations (platsireas) to exercise the implementation
of future CDM projects.

At the end of the chapter, | will bring in relevanistainable development concepts (Part 11.)
as a turning point for the discussions. Based erfitidings in these discussions, the chapter
will extract elements that will become part of Planning Guide (Chapter 8), as well as
Policy Recommendations, which will become parthef Institutional & framework

conditions (Chapter 9). Eventually they will beeigtated into the generic Manual (Chapter
10).

3.1 Waste generation

In order to work with industries in which the gesitexd waste can become a part of either
internal or external re-use, | have chosen to wathk industries generating biomass wastes
unlikely to be contaminate&ood, - wood and chemical industriage therefore selected, as
they represent branches in which relatively claamiss waste are identified (Lybaek, 2004).
At the same time they represent a relatively lgpgeentage (50 %) of the total energy
consumption in the industrial sector as a whol@(Jbwhich could make improvements in
these lines of businesses very visibly. These tgbasdustries are thus appropriate future
‘CDM-industries’. The following section identifies relevant biomagaste within food, wood
and chemical industries.

3.1.1 Food industries

Food manufacturing is based on processing of Iésand agricultural raw materials into
goods for either intermediate or final productsHamans or animals. Most food producing
industries generates solid or liquid wastes appagpfor energy production, as for instance
grease/fat, oil, intestinal parts from animals, l@dsom vegetable processing, proteins and
fruit juices, etc. Grease products are obtainethbgeparation and collection systems in the
production process, whereas flotation sludge iaiobtl by flotation techniques, which
separate and collect the organic materials as sludgs happens by a mechanical skimming
of the liquid surface (Energistyrelsen, 1991). &lioin sludge consists of large amounts of
grease and proteins that are very suitable forstiige, but can also be incinerated when pre-
dried (Lybaek & Mgller, 1999).

3.1.2 Wood industries

Wood manufacturing (production of furniture, eis.pased on turning wood products into
different kinds of goods, as tables, chairs, sefa,deds and office furniture’s, etc. It
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normally consists of the processing of chip boaptigyood’s; MDF plates; hard wood (noble
or ordinary) and laminate products etc. The woodtesis a mix of saw dust, small wooden
parts (cut offs) and damaged goods. Depending eviqars process activities - for instance
whether inorganic lacquers are being used or matod producing industries generates a
clean and dry wood waste product, that produceivels low particulate emissions when
incinerated (Lybaek, 2004).

3.1.3 Chemical industries

Chemical or pharmaceutical manufacturing is basettansformation of organic and

inorganic materials by chemical processes, andbtimeulation of either intermediate -or final
products. Products based cmemical synthesigenerate waste that consists of reaction -and
reactor bottom waste, not appropriate for furtleeuse (US EPA, 1997). In products based on
natural product extractiothe waste consists of spent raw materials likatplar roots,

whereas it ifermentatiorproducts consists of filter cakes and productionigé, etc. Waste
from natural product extraction and fermentatioodoicts can be re-used for energy purposes,
either by digestion or incineration when pre-drjegbaek, 2004).

3.2 Energy consumption

The following sections elaborates on the energyooption in food, - wood and chemical
manufacturing industries, as to assess in whicts pdithe production process it is most
beneficially to make improvements. Data on enertgp$y in the Danish context in based on
“Teknologikatalog - Energibesparelser i Erhvenestiy Energistyrelsen, 1995. The energy
supply data can differ quantitatively in the Thantext, but the manufacturing processes
undertaken by these industries are quite similgb&k, 2004). The following description of
food manufactures will include an argumentatiothef chosen figures and numbers, when
assessing energy losses and inefficiencies etereak these will be excluded in the
presentations that follow.

Food industries

Energy footprints in the food manufacturing lineboisiness are illustrated in Figure 3A
below. Thepower supplyinput accounts for 4,517 TJ annually, which cqroesl to a primary
energy consumption of 12,906 TJ with an averageieficy of 35 % on Thai central power
plants, fuelled by petroleum, diesel, oil, coal awadural gas (of which the latter has the
highest share). On power plants fuelled by natyaalor on combined cycle plants the
efficiency is higher, but due to the emerging egetgmand in Thailand all available every
supply technologies, as well as fuel types, aradased (Lybaek, 2004).

On theheat supplyside 12,199 TJ (9,759*1 2are consumed by food manufacturing
industries - when adjusting for the use of foas#l$ for combustion in boilers instead of
supply of district heating - and primarily consiefiatural gas, liquid petroleum gas (LPG),
fuel oil (bunker oil) or coal, etc. in the Thai dert. In the Danish context the fuel supply is
mainly covered by district heating, whereas thpgetpf energy is not available in Thailand.
The total energy supply input thus amounts to 1&,71 annually.

® Boiler efficiency of set to 80 %.
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In theenergy productiormpart of industrial manufacturing the heat supplgaaverted by
means of different technologies, as for instanearstand water heat boilers. The efficiency
of boilers varies dramatically depending on thestgpfuel supply, boiler age and the level of
maintenance. An efficiency of 80 % is however agblas average for all kinds of boilers
utilised (US DOE, 2006). In food manufacturing istties this correspond to energy losses
equal to 2,440 TJ annually (20 % of the heat sypjplysome cases, however, the energy use
takes place directly in processing activities witha prior energy production process. This
can for instance be frying activities that use djasctly in the processing of food.

Figure 3A: Food industry (Case industries B.B. Sndes & ASAN Service & Baskin

Robbins)
40 % losses due
to inefficient
U — 10 % losses in motors; pumps;
Distribution steam pipes & mechanical
losses, etc. transmission activities & heat
e lines etc. uses etc.
20 % central _ _
boiler losses =l428T) =519 Waste energy &
=2.440TJ by-products etc.
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' powerplant ! - Process heating 21 - Ventl_latlon _8
' (>35% efficiency) : - Otr_u_er process heat 40 - Cooling eqU|pment 19
12.906 TJ ! - Boiling 3 - Compressed air 7
,,,,,,,,,,,,,,,,,,,, - Heat building 10 - Pumping 12
- Hot water 4 - Lighting 5
- Others 10 - Others 17

Source: Own figure

The heat and power supply now undertadmesrgy distributionin which it is lead to the

actual processing of raw materials for food proguncpurposes. In the systems carrying
power and heat to production processes and tedtegagpments, an estimate of 10 % losses
occur in traps, valves and steam pipes as well akectric transmission lines (US DOE,
2006). This is a very moderate estimate as fighedseen 10-40 % losses in these activities
are observed (Ibid.). As a result of 10 % losse=niergy distributions another (976+452)
1,428 TJ of energy in lost in the production praces
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When the energy supply reaches¢hergy consumptiorstage of the manufacturing process,
it undertakes different means of use dependindperyipe of food produced. In general terms
the heat supply will be used for heating, drying &aoiling purposes, etc. The power supply
will be used in processing machinery, ventilatipamping and lighting, and in cooling
equipment. Energy losses in these activities grerted to be between 5-90 % depending on
the actual processes (US DOE, 2006). A moderataast of 40 % losses in energy
consumption is thus applied, which leads to (3,31826) 5.139 TJ energy discharges due to
process inefficiencies.

The actuaprocess energy usamount to 7,709 TJ, which at the most equals G718)716*
100) 46 % of the primary energy input, excludedehergy consumption on central power
plants. With the moderate estimate of energy lossade, it is very likely that only 2/5 of the
energy supply (40 %) end up as useful energy. Buéwen this factor might be accurate;

The process energy use is however rarely completétyent, as waste energy - in the form
of hot water or steam - often appears, as weltlaardy-products. To what extend these
materials are being re-used or discharged arediffio assess, but they could re-enter the
production process at different levels as illugitiah the figureRecycle of resourcesould

be obtained in process heat (steam and water has¢dand re-used directly in the energy
consumption part of the production, by implemeptatf for instance heat exchangers and
thus re-used in the same production process. ltd@lso re-enter the energy distribution
system and supply energy services to other praolueittivities. On a general level, process
heat temperatures could also be lowered by techeheamges (from steam to hot water), so as
to limit energy throughputs, and thus the qualitymavoidable energy waste. By-products
could on the other hand be re-used in the enemyuation phase (internal or external) for
energy purposes.

Wood industries

Figure 3B below illustrates the energy footprintled wood manufacturing industries
producing furniture’s, etc. Th@ower supplyequals 869 TJ annually which correspond to
2,483 TJ primarily fuel supply on central powerntta Theheat supplyis based on oil, gas,
coal and wood wastes totalling 2,305 TJ annu@hergy productionleads to energy losses
equal to 461 TJ annually due to boiler ineffici@ssiand losses in steam pipes and
transmission lines due @nergy distributionslead to another (87+184) 271 TJ of energy
discharges. Finally, lossesenergy consumptiotead to energy wastes corresponding to
(629+313) 942 TJ. These energy losses occur diretose of heat for treatment of surface
wood, drying wood and for heating up buildings. ¢&s due to power consumption happen by
processing of wood, compressed air, removal of satvahd lighting, etc.

As for the food manufacturing industries the fipedcess energy usare relatively low,
compared to the energy input, and accounts for 4606 1,413 TJ annually. The level of
internalrecycle of resourcem this line of business is relatively high compmhte food, - and
chemical industries, depending on the specific petidn processes undertaken, and normally
consists of wood waste used for process heat gere(aeat-only) or for re-use in the actual
production process.
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Figure 3B: Wood industry (Case industries Sun Cabiat & Rockwood)
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Chemical industries

In chemical manufacturing industries, illustratgdAigure 3C below, thpower supplyequals
1,480 TJ per year, which requires an energy supipdy229 TJ on centralised power plants.
Theheat supplyamount to 2,750 TJ and primarily consists of gdsand supply of district
heating in the Danish context (1,870 TJ from folksls and 704 TJ from district heating - the
latter multiplied by 1.2 for boiler conversion) T total of 4,230 TJ annually enters the
chemical industries. In thenergy productiorphase 20 % losses due to boiler inefficiencies
happens, which amounts to 550 TJ per year. Alsedrargy distributionleads to discharges
of valuable energy, equalling (220+148) 368 TJ.

Losses due tenergy consumptiofn processing activities are caused by processrgat
evaporation, drying, distillation and heating uplding, etc. Likewise, power losses are
caused by pumping, fine separation, compressegraicess air (compression), stirring,
cooling, blowing machinery and ventilation actiggi etc.
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Figure 3C: Chemical industry (Case industry Imperid)
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All together these inefficiencies lead to discharge(792+533) 1.325 TJ annually, leading to
a final process energy usae 1,987 TJ, equal to a 47 % efficiency in the ltetzergy supply,
excluded the primarily power supply as well as othsses. As for food and wood industries
this factor is evidently too high and the actua o§resources quite unsatisfactory. Options
for recycle of resourcesould be applied, as for instance re-use of enatglfferent
temperature levels in other parts of the manufagjysrocess.

3.3 Appropriate areas

As described in the introduction, | have selectatluktrial Parks in Thailand as the physical
areas in which an optimisation of the productioncess of Thai manufactures - through a
transformation of the energy supply system - atgBbestablished. This is due to the facts
that industries are located close to one anothtteise areas, enabling ‘external industrial
metabolism’, thus exchanges of materials and eneegyeen industries.
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The close location of industries thereby pose amof implementing district heating
networks, and thus supply district heating to inides within the area. In this way the
industrial sector can act as the *heat market ciithe households constitute in Denmark.
Many appropriate industries are located in thesasarwhen it comes to biomass waste
generation (Lybaek, 2004).

There are approximately 70-80 Industrial Parkshailand, of which the majority are
operated by the Thai Government through the InthldEstate Authority of Thailand (IEAT).
A few private Industrial Zones also exists operdiggrivate stakeholders, but the regulatory
framework is, however, identical.

This type of industrial structure is relatively coen in Asia, as many of the world’s 12,600
Industrial Parks, are located in this part of thegld/ (GTZ, 2000). Moreover, this type of
industrial structure is constantly being expandedsia, as new Industrial Parks see the light
every year. It is therefore important to focus loese areas, as improvements in energy and
materials consumption in Asia could enjoy largdesgaplementation inside these areas.
They could thus become a strong tool in achievingpee sustainable production and
consumption within the manufacturing industrieé\gian.

It would therefore be appropriate if future IndietParks - or when retrofitting existing -
could take into account the possibilities of cregubptions for exchanges of energy and
materials between industries. This could be ‘maightihe industries in special district within
the Park in accordance with their waste generamhconsumption of energy, or by putting
down district heating pipes in the soil. It couldabe to establish a local power supply grid
within such sites, in order to avoid conflicts wahd high wheeling fees from the national or
local power company.

3.4 Discussion

As described above, Industrial Parks are apprapsiéts for optimising the production
process of Thai manufactures, just as industriestéal in such areas could act as both
biomass waste generators and heat markets. Edpéoal, - wood and chemical industries
are identified as target ‘CDM-industries’ and tiosstrategies dealing with materials and
energy exchanges and production optimisations’.

As emphasised in Section 3.2 above, optimisation&iod, - wood and chemical industries
are required all along the materials and energindlpaoduction process): In the primary fuel
supply from central power plants, in conversioriugs in individual boilers, in distribution
systems, in various processing activities, andotmoos for better use of resources in the final
production step when the goods are produced.

Thus, theécomprehensive and reliable analysjutlined in Section 3.2 above, point out that
three areas of the production process stands ®lgading to relatively large energy losses
and thus materials consumption, discussed below:

» Inefficient supply of energy from centralised powéants;

* Energy wastes in processing activities;
» High costs connected with energy production andgoption;
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The efficiency of Thai power plants is quite lovs,@mbined cycle gas turbines, coal fired
steam turbines and gas turbines only reachesaesiti@s of 41 %, 30.4 % and 25.4 %
respectively (Greasen & Footner, 2006). The ingffit Thai power plants call for conversion
to CHP at the centralised level, increasing theall/efficiency of energy production. As
traditional heat markets constituted by the houlslshio Denmark are non-existent in
Thailand, this option is difficult to apply at tieentralised level in Thailand.

Local biomass CHP technologies implemented in Tidustrial Parks with a demand for
heat, are however more likely to be developed. Butactual conversion of centralised Thai
power plants to CHP would not change the factfilrgltconsumption would rely on fossil
fuels. Such fuel switch is more likely to be esti#d on smaller plants implemented in local
communities.

High discharges of valuable energy in processitigiies are an emerging area of
optimisations’, as the losses in this part of tredpction process are extremely high. The
efficiency of some of the applied technologieshiis part of the production is very low. The
thermal efficiency of for instance compressorsloams low as 10-20 %, pumps and fans 55-
65 %, and processing equipment as for instancelgnsn 10 %. Likewise, use of high
gualitative process heat (steam) is not alwayscassity in manufacturing processes, thus low
gualitative energy by means of hot water couldlg&s applied.

A fuel switch strategy in Thailand would be verwea@ble to pursue, when looking at the
energy costs connected to fuel consumption in dlwaicy. In 2008 Thailand’s energy
expenditures reached USD 45 billion, which is eqoalmost 23 % of the GDP. Of this
amount USD 29 billion were used on energy impactanting for 14.5 % of the GDP. In
total energy imports make up for 60 % of the tetaérgy consumption in Thailand
(Suksumek, 2008), and thus pose a significant frakthe industrial sector.

Thus, in the case of Thailand it wiitstly be beneficial to reduce the energy waste in
processing activities by implementing more efficisranufacturing equipmertsecondlyto
primarily focus on efficient converting technologjikke the CHP technology, as the latter
reduce the demand for cost full and inefficientihgrated power on centralised fossil fuelled
power plants. Thughirdly to make optimisations all along the materials energy chain

(the production process).

3.5 Extraction of elements for the Manual

Planning Guide elements

» Identify Industrial Parks, or relevant industria¢as, in witch industries are located
close to one another,

» Point out the food, - wood and chemical industieesited relatively close to one
another in the Industrial Parks, who is to becdngemain ‘CDM-industries’;

» Preferably make improvements all along the mateaall energy chain, as to increase
the overall efficiency of the production procesd &mavoid fossil fuel consumption;
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Policy Recommendations

To enhance the possibilities for distributing powad heat to industries located in
Industrial Parks in Thailand, | suggest that distineating pipes are placed in the soll
when establishing new ones, or when for instantrefiting or adding to old ones.
This could also include putting down power supplyhe soil, for facilitating on-site
transmission of power, without being dependenthennational grid. In this way the
Industrial Parks in Thailand will be prepared fduture transformed energy supply
system based on shared energy facilities;
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Chapter 4; Thai CDM policies and institutional
set-up

In this chapter options for enhancing the sustdedbvelopment contribution of future CDM
projects are identified, through analysis of thaiTiational CDM policies etc. Thus, how
Thai CDM criteria’s comply with national sustainaldlevelopment targets set forth, and
whether new standards for CDM approval will haveatts on the future CDM project
implementation in Thailand. Suggestions to streagtine Thai policies are thus put forward.
In the discussion at the end of the chapter, Ilvilhg in relevant sustainable development
concepts (Part 1l.) as a turning point for the dgsions. Based on these discussions, | will
extract elements for the Planning Guide and Pdtegommendations, to be integrated into
the Manual.

4.1 Institutional set-up

4.1.1 Institutional development in the approval ofCDM in
Thailand

4.1.1.1 Historic review

Thailand signed the United Nations Framework Cotigaron Climate Change (UNFCCC)

in June 1992 and ratified the convention in Deceami®84, which entered into force on the
28th of March 1995. The Kyoto Protocol was signe&ebruary 1999 and ratified on the 28th
of August 2002. On the 10th of September 2002 tined Government agreed upon a
resolution in which the importance of climate chapgoblems was recognised, and support
from the Government was formulated towards projestering GHG emissions in Thailand.
With an option of using CDM in this process, thaifGovernment decided that each CDM
project should be submitted to the Cabinet forvrttilial approval (Bratasida, 2006).

A Cabinet resolution on the 1st of July 2003 esshled the ‘National Committee on Climate
Change’ chaired byMinister of Natural Resources and EnvironmdMONRE), as well as
the‘National CDM Board’chaired by the permanent secretary of MONRE. MONRE
furthermore appointed to be the Thai CDM DNA. Il02phowever, MONRE transferred the
assignment of conducting all relevant work on clienehange and CDM to theffice of
Natural Resources and Environmental Policy and Riag' (ONEP). ONEP then became the
national focal point for CDM and was to coordinatel structure the CDM operations’ in
Thailand, and act as the DNA secretariat to MONRIEGS, 2006).

The different departments of ONEP, and particultrg/ ‘Climate Change Coordinating
Office’, wereplaying an important role in designing the contgfrthe Thai CDM policy.

The Climate Change Coordinating Office was drafaighe procedures and criteria’s
necessary for adopting CDM, like the national poba climate change and CDM, as well as
appropriate institutional frameworks, etc. The s of the latter was to facilitate and assure
that Thai CDM projects lead to sustainable develepimn accordance with the ‘national
sustainable development strategy’, as well asublip and community benefits’, ‘technology
transfer’ and ‘capacity building’ (IGES, 2006 & Racharoen, 2005).
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Apart from ONEP and MONRE the following institut®mere participating in designing the
Thai CDM framework: ‘The Cabinet’, the ‘National Hronmental Board’ (NEB) and the
‘National Climate Committee on the United NatiomarRework Convention on Climate
Change’ (NCUNFCCC):

The‘National Environmental Board(NEB) thus gave recommendations on CDM project
approvals tdThe Cabinet’ NEB is an inter-ministerial body at Cabinet leaid has since
1992 - with the introduction of the Enhancement @odservation of National Environmental
Quality Act, B.E. 2535 (NEQA) - been representedalbynajor ministries. NEB is chaired by
the deputy Prime Minister (the acting Prime Ministevith ONEP being the secretariat of the
Board. The implementation of the 1992 NEQA enharitbhedole of NEB to be the highest
policy making body in Thailand on environmentaliss (IGES, 2006). The 1992
arrangement was an attempt to empower NEB in doderake ministries respect the
decisions made by the Board (Lybaek, 2004).

The‘National Climate Committee on the United NatiomarRework Convention on Climate
Change’(NCUNFCCC) was established in 1993 as a resultefatification of the

UNFCCC, but later closed down due to the Governaigastructuring in 2000. In July 2003
it was, however, decided to re-establish the NCURECNnow as a sub-committee under
NEB, with the minister of MONRE acting as chairtiké Committee. The main duties of the
NCUNFCCC were to coordinate the country’s climdtarmge strategy and follow up on the
implementation of the UNFCCC. It also advised @ués related to the convention to the
Thai Government and developed national policieslonate change. Some 20 organisations,
including Governmental bodies, business assocwtiamversities, NGO’s and private sector
experts etc., were represented in UNFCCC. As itegdablished as a sub-committee under
the NEB, ONEP acted as the NCUNFCCC secretarid$l&R006).

4.1.1.2 First CDM projects to be approved in Thailad

On the 30th of January 2007 and after several yddrssitation, Thailand finally approved
the first batch of CDM projects consisting of seyeajects, and within a month they
approved another batch of projects. The first s&®M projects in Thailand were: Dan
Chang Bio-Energy Co-generation Plant in Suphan,Biru Khieo Bio-Energy Co-generation
Plant in Chaiyaphum, AT Biopower Rice-husk fuelldnt in Pichit, Rubber Wood Residues
Power Plant in Yala, Khon Kaen Sugar Power PlantakKWaste to Energy project and a Pig
farm biogas project in Ratchaburi (Bangkok Pos§70So far (May 2009) Thailand has
issued 75 Letters of Approval (LOA) and currentist22 CDM projects in pipeline. In total
16 projects have been cleared by the ExecutivedB&B) of the UN, which adds up to a
total of 4.76 Mt CQ equivalents annually (Ward, 2009).

4.1.1.3 New approval procedure

As mentioned above, Thailand previously approvedptiojects on a case by case approach at
‘The Cabinetlevel. The project proposals were first hand toeaéewed by NEB, who made
recommendations to the proposals. This procedoreever, met critique by private sector
stakeholders, as they regarded it as a compli@tddliscouraging approval procedure

(IGES, 2006). Thus, the CDM approval procedurerttag been changed.
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A re-organisation of the approval procedure has tieen established in Thailand; namely the
‘National Committee on Climate Change Poligline 2007) and tH&hailand Greenhouse
Gas management OrganisatiomGO (July 2007), of which the latter is a publiganisation
now serving as the Thai DNA. The TGO thus recetiesProject Design Document (PDD),
the Environmental Impact Assessment (EIA) or Ihiiavironmental Report (IEE) from the
project developer. Within three working days theDPmust be delivered to the concerned
Ministry for comments, and within 15 working daysnust be returned to the TGO with
relevant comments. After a review on the commaeantd,in the case of approval, the TGO
Board issue a Letter of Approval (LOA) to the CDkbject proponent, and the UNFCCC

will be notified about the project (TGO, 2008).

The Thai CDM activities have been managed by trelahd Greenhouse Gas Management
Organisation (TGO) since July 2007 and onward (T&@M38). With this new organisation of
the DNA it is expected that the project approvalgedure will be limited to 30 working days,
but max. 180 days (Cooper, 2009). Thai project gers, however, do not expect that a 30
day’s approval procedure will be realised, but verych welcome a shortening in the existing
procedure’s (Visukamol, 2008 & Watanatada, 2009).

4.2 Thai sustainable development requirements

An enhancement of the CDM project approval procedufThailand, must include an
examination of whether the specific projects compith the goals for sustainable
development set forth in the ‘National Sustaindbéselopment Strategy’ for the country.
The content of this strategy will be presented WwelBection 4.2.1), followed by the TGO’s
‘Sustainable Development Criteria’s for CDM progett Thailand’ (Table 4A):

4.2.1 National Sustainable Development Strategy
Eliminatepovertythrough sustained economic growth, by the follastrategies:

» Green productivity and national competitivenesdiistry, agriculture,
tourism and services);

* Energy security (supply, production, consumptidn);e

» Fiscal sustainability and public debt;

* National savings;

* Development and transfer of technology;

Enhanceenvironmental securityby the following strategies:

» Management of water and air quality;

* Waste management;

* Integrated planning and management of natural reseu
* Biodiversity conservation;

Create &knowledge-based societyy the following strategies:
* Education and continuous learning;

* Innovation systems;
* Preservation of national heritage and traditions;
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* Improve public health (access rights; quality oblpuhealth system);
* Limit crime and drug abuse,;

Ensuregood governanceby the following strategies:
» Law enforcement;

* Public participation and equity;
* Regional and international co-operation; (Lohsonmy@p06)

4.2.2 Thai “Sustainability Development Criteria’s” for CDM

Table 4A: Sustainable Development Criteria’s from he Thai DNA, TGO

Sustainable Development Criteria/Indicator for CDM projects in Thailand

1.1 Environment Indicators

1) Reduction of Green House Gas Emissioas specified in the Kyoto Protocol.
2) Reduction of air pollutant emissionsiicompliance with air quality standards
i.e. NQ HC, PM10, SQ, CO, 03, VOC's, Dioxin.
3) Noise pollution (in compliance with geernment standard).
4) Odour pollution (in compliance with ggernment standard).
5) BOD loading in waste water (in compliace with government standard).
6) Waste management.
7) Soil pollution (in compliance with gosrnment standard).
8) Groundwater contamination.
9) Reduction of hazardous waste.
1.2 Natural Resource Indicators
10) Water demand and efficiency of water age.
11) Soil, coastal and river bank erosion.
12) Increase in green areas under the prajes initiative (in accordance with
provincial green areas statistics).
13) Ecosystem diversity.
14) Species diversity
15) Use/import of GMO and/or alien species the projects site.

1) People’s participation (assessed byetltevel of participation being organized).
2) Activities promoting social developmenculture, and ‘sufficiency economy’
philosophy.

3i Workers health and surroundini communi' health.

1) Technology development.

2) Post project implementation plan or pst crediting period plan as outlined by
the project.

3) Capacity-building.

1) Increasing income of stakeholders:
1.1 Increasing income of the workers.
1.2 Increasing income of other stakeluers, such as increases in income of
farmers through selling raw marials to the project.
2) Energy:
2.1 Use of alternative energy.
2.2 Energy efficiency.
3) Increase in usage of local content.

Source: TGO (2008)




4.2.3 Gold and Crown Standard

The Thai CDM projects has so far to a large extezeh approved by means of the Gold
Standard, with the purpose of enhancing the swti@rdevelopment contribution of the
projects. Some CDM projects in Thailand have, havelveen accused of damaging the local
communities more than benefiting them (Point Cayl2®@9). Thus, the Thai TGO has
decided to develop their own set of approval pracedor CDM projects, called Crown
Standard, which is expected to be launched in 2024rd, 2009).

This standard focuses very much on the specifieggrfacilities, but also on the surrounding
community. The main difference from the existinggedure is that none of the evaluation
criteria’s (indicators) must have a negative scAethe system works now, some of the
evaluation scores can bee negative, as long dsttilesum of scores are positive. Also the
majority of the scores must come from ‘Natural rgse’ and ‘Environment’, and there must
be at least one positive score in the remainingatdrs; ‘Social’, “Technology’ and
‘Economy’. The Crown Standard implies, just astfar Gold Standard, a higher price of the
CER'’s generated (Ward, 2009).

The Crown Standard can, according to the Thai T€@tribute to a community’s economy
by:

* Generating employment;
» Technology transfer and capacity building;
» Foreign exchange benefits;

The social contributions of the new standard maijuite the following:

* Income supplement;

* Providing energy to energy-poor populations;

» Benefiting marginalised populations environmentélly. reduced pollution and
resource degradation);

Environmental benefits of Crown Standard projecéy imclude:

* Reduction of hazardous waste;

* Increasing ecosystem diversity;

* The promation of ‘green areas’ defined as any \agdtland managed according to
sivilculture’” and landscape principles; (Document hand-out TKa&fts 2009)

4.2.4 Comments

| find the TGO’s Sustainable Development Criteri@able 4A above) very truthful to the
National Sustainable Development Strategy (Seecti@rl), as many identical elements are
included, as for instance the public participatiomension, the economic, - environmental
and social dimension, as well as the technologizaknsion.

" Refer to afforestation/reforestation projects. Sehypes of projects, with added benefits of snatale
development, may also be considered under the C&wmmdard. The Thai TGO is in the process of eistahh
guidelines for CDM forestry projects (Ward, 2009).
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| sympathise with the latter dimension on ‘techggldevelopment’ (# 3 in Table 4A), as it
not only focus on appropriate ‘technology impomut lon ‘technology development’. Thus, the
focus is not merely on imports, as a means of applynore sustainable energy technologies
in Thailand. Also possibilities for supporting ‘tewlogy development’ locally are in focus,
and not only through manufacturing and provisiosdre parts and maintenance of
technology imported from the North. Compared tdieasustainable development criteria’s
from the Thai DNA (ONEP, 2006), focus on the ‘locahtent’ has been intensified (this is
explicitly formulated in # 4 in Table 4A above).

Any specific focus or direction of a domestic ‘teclogy development’ scheme is, however,
not explicitly formulated or required in the crigs, but could be a way of strengthening the
technology dimension even further. This could mhm®logy from the North made in
Thailand on licence, occupying skilled Thai workérkis would improve both the social and
economical dimensions even further. As for the @awn Standard such focus or direction
is also not formulated, and as such, the new stdrafzes not indicate a future more active
role by Thai stakeholders in supporting a domdstibnology manufacturing scheme.

Another issue, which | sympathise with, is the meodistributing element put forward in the
economic criteria’s, requiring that CDM projectsbét local farmers/workers through for
instance supply of materials and sale of prodwasl@l be supply of agricultural residues,
etc.). Again, more focus could explicitly be givienincome distribution to marginal groups in
the Thai society, hereby including them in the dogis future CDM project development.
The Crown Standard, however, elaborates on thie ibg explicitly addressing marginalised
people as a target for environmental benefits ddatire CDM projects. More focus should,
however, be given also to including the marginaligeople in the value chain following
CDM project implementation.

Hence, potential technologies embracing the abaiens for setting up domestic
technology manufacturingnd a higher income distribution to marginalised geupthe Thai
society - are thusotidentified in the existing or in future sustainablevelopment criteria’s
set forth by the TGO.

4.3 Discussion

The following assessment of the Thai CDM policeadt based on an analysis of whether the
policies actually have penetrated the Thai soclatymerely on a discussion of how the
policies are formulated. It is obvious, that mahyhe criteria’s mentioned in Table 4A, face
difficulties in being adopted in the Thai sociedg, for instance the social indicators.

Thus, on the paper, the current Thai policies oMCide very much in line with the overall
national policies for the country development,@sniulated in the ‘National Sustainable
Development Strategy’. The actual formulation o$tainable Development Criteria’s for
Thailand is thus very much in accordance with tloe€nmental policies, as they are
offspring’s of the ‘National Sustainable Developm8trategy’. The Thai CDM policy
thereforebuilds on existing processes and strategieshich is beneficially.

The Thai Sustainable Development Criteria’s are,as the papefpeople centred’ as they
focus on enhancing the social, economical and enmental conditions for the Thai people
at the community level, by for instance promotihg tise of local biomass resources for
energy production. By proposing that benefits fitbwa projects are spread to the community,
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and by emphasis on employment and income oppoanit seems to set the Thai people in
centre of development. Some suggestions to strengtie people centred approach, can,
however, be initiated:

As mentioned earlier, | find the requirements technology development’ insufficient, as
focus on employment and income opportunities - eoted to specific technologies that
actuallycouldbe manufactures in Thailand - not are explicidgniulated. The only
requirement connected to this criteria’s is to ‘elep/import technology’, of which the first
has highest priority (TGO, 2008a). Thus, more dpeciiteria’s for the direction or
technology track of the specific ‘technology deystent’ in Thailand should be formulated,
based on existing capacities in the country andvi@d by ideas for spreading the
technologies in Thailand (this will be the focusGifapter 7).

On the paper, the Thai Sustainable Developmenei@xis also emphasise, that participation
by many different local stakeholders are importdtftective participation’, however, require
local stakeholder involvement at all levels of thaterials and energy chain connected to the
project; From potential stakeholders capable opbupg biomass fuel to the CDM project
activity, to domestic manufacturing of energy temlogy or parts of it, to stakeholders
providing technical maintenance etc., and finadlgtakeholders consuming the energy
services produced by the project activity. Effeetparticipation can thus assist in expanding
the income distribution connected to CDM projedtvattes (this will be the focus of Chapter
7).

The level of comprehensiveness and integratioof the Thai Sustainable Development
Criteria’s, are, in my opinion, quite strong. Tinéeigration of social, environmental and
economic issues in the formulated criteria’s islweleloped, and seems to enjoy equity.

If, however, the projects could become a platfoomtéchnology manufacturirendinclude
marginal groups of people in wider income distnbuj the level of ‘comprehensiveness and
integration’ of Thai CDM projects would become siger. This will be highlighted below:

To achieve the benefits mentioned above, some nadanstitutional strengthening, or a
more proactive profile of the Thai DNA, must be kgb ‘High-level government
commitment and influential lead institutionsshould be developed around the CDM regime,
to make the Thai DNA more active in pointing odewant CDM technologies, and identify
potential CDM projects embracing the sustainableetiggment criteria’s put forth - hereby
laying the foundation for a CDM technology trackelThai DNA must thus be proactive in
pointing out potential technologies embracing teeedopment goals. In this case it could be
options for domestic technology manufacturing catee to higher income distribution to
marginal groups in the Thai society. The DNA comldke a portfolio of project activities,
which project developers and others could work with

If Thailand can identify such project activitieswiould showconsensus on long-term
visions’ for the country, when it comes to the overall CO&Velopment for the future, and it
could facilitate project developers in their sed@hrelevant CDM projects. In this way
Thailandcould act proactive, identifying projects by themseltrest lives up to national
sustainable development criteria’s, as opposeldeasituation where the DNA is waiting for
project developers to come up with project idead, tAus setting the scene.
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4.4 Extraction of elements for the Manual

Planning Guide elements

* Include relevant local stakeholders in the projearder to enhance the benefits of the
project activity in the local community. This cae kelevant stakeholders at all levels
of the materials and energy chain connected tptbject activity, etc.;

» Select technologies that can establish a platfemiotal technology manufacturing,
and

» Enhance the income distribution to marginal grompgbe society;

Policy Recommendations
» Establish a more proactive Thai DNA setting up @cbjdeas complying to

sustainable development criteria’s, and pointingfawourable CDM project activities
to focus on for project developers;
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Chapter 5; CDM potentials in Thailand

To enhance the sustainable development contribofifuture CDM projects, this chapter

will identify which sectors, resources and techgas Thailand has chosen to focus on in
their CDM development, and eventually suggest oamador improvements. This chapter
therefore identifies the sectors in Thailand emgttine highest quantities of GHG, and briefly
looks into projections in the future emissions. Pplossibilities for implementing CDM
projects in Thailand, hereunder whether the prop@sejects are in line with the resource
potentials found are hereafter identified. Aftasth will analyse if the national strategies
corresponds with the resource potentials, and venétie Thai GHG abatement are placed on
the most important sectors.

As for the previous chapters, | will bring in sustble development concepts (Part 1.) at the
end of the chapter, as to enable extraction of esifor the Planning Guide. Also Policy
Recommendations will be extracted to become agbahe Institutional & framework
conditions later on, and finally included in thengec Manual.

5.1 GHG emissions in Thailand

5.1.1 Sector identification

More than two-third of the GHG emissions in Thadaome from emissions of G@nd the
remaining one-third from methane. More than halfhef CQ emissions come from the
‘energy sector’, which steadily increase both iatiee and absolute terms, indicating that
larges potentials for GHG abatement can be founldisnsector (Todoc, 2004). The remaining
GHG emissions come from the following sectors: iagtural’, ‘land use change & forestry’,
‘industrial’, and ‘wastes’ (Todoc, 2004 & TGO, 2008

In a study conducted by the Asian Development BaikB) ‘Asia Least-cost Greenhouse
Gas Abatement Strategy: Thailand’ from 1998, GHGssians from the ‘energy sector’, and
especially the sub-sectors ‘power generation’ amainfufacturing’, is expected to increase
relatively more than the remaining sub-sectorsheyyear 2020 (ADB, 1998).

The Government of Switzerlamehd the World Bank’s ‘National CDM Strategy Study’,
expects the ‘energy sector’ to increase its €@Qission from approximately half of the total
output in Thailand to around two-third by 2020 (ER2002). Presently, the ‘energy sector’ in
Thailand emits approximately 180.6 million tonsG8D, equivalents per year, separated as
follows:

Power Production 71.62, Transportation 53.21, Maciuiing 39.73, Others 10.80, and the
Residential & Commerce sub-sector 5.31 (Puvacha@0b). It is estimated that the
‘energy’ and ‘waste’ sectors will generate as mas#00 Mt CQe per year by 2020, and thus
account for more than 75 % of the total GHG emissia Thailand by then (IGES, 2006).
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5.2 Potential resources and technologies

5.2.1 Technology identification

In the ADB'’s study mentioned above, the following§lG reduction options in the energy and
sub-sectors in Thailand were found to have a largigation potential, as well as economic
benefit for the Thai society:

» Co-generation in the industrial sector;

* Increase in the oil boiler efficiency in the indusitsector;

* Application of efficient motors in the industriador;

» Utilisation of cleaner fuels;

» Lighting efficiency program in the residential acmmmercial sectors;

» Air conditioner efficiency program in the residemtand commercial sectors;
» Refrigerator program in the residential sector;

* Increase in fuel economy of automobiles; (ADB, 1998

The ‘National CDM Strategy Study’ points out théddwing areas as especially interesting
for Thailand in the energy and sub-sectors, whenrites to implementation of CDM
projects:

* Production process improvements;
» Combustion efficiency improvements;
» Boiler, steam trap and chillers’ retrofit; (ERM, ).

Based on the literature review of the main sedmr€DM implementation in Thailand, it can
be summarised that the most important potentiate Weeind in the industrial sector (being
one of several energy-sub sectors in Thailand) aanbg the following:

* Improvements in the energy efficiency of industrrenufacturing;
* Improved efficiency in the productivity of produati processes;
» Utilisation of cleaner fuels; (IGES, 2006).

5.2.2 Resource identification

The ‘National CDM Strategy Study’ also point to fledowing resources, as appropriate for
CDM project development:

* Biomass (biogas & biofuels);
* Solar;
* Waste to energy; (ERM, 2002).

This research study’s focus on potential CDM prgjéc Thailand, with emphasis on energy
efficiency in the industrial sector and use of bam® wastes, are therefore in line with
suggestions put forward by ERM (2002) and othess eesult of in depth country studies.
In the next section the actual Thai CDM prioritéee outlined.
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5.3 The Thai Government’s focus on CDM projects

The Thai TGO gives the following priorities to CDdojects, which currently focus on the
‘energy sector’:

“l. Energy Development
* Project for the use of bio-energy such as ethandllaio-diesel, and biogas from farm
and industrial wastewater.
* Project for the conversion of industrial waste iiwergy.
* Project for the use of renewable energy sourceh sgcsolar, wind and small hydro-
power systems.
Il. Energy Efficiency
» Project for increasing the efficiency of combustéom steam generation.
* Project for increasing the efficiency of coolingt®ms.
* Project for increasing the efficiency of energygesan buildings.
* Project for changing the types of fuel consumpteoproduce energy.
[ll. Environment
* Project to convert waste into energy.
* Project to convert waste into bio-fertilizer.
IV. Projects to increase transport efficiency.
V. Industrial Process
* Project that can lead to the reduction of greenleogas emissions(TGO, 2008: p.
5-6).

5.3.1 Comments

The above priorities of the Thai DNA indicated tha ‘energy and sub-sectors’ have been
given the largest focus when it comes to CDM priojlsvelopment. Emphasis of the CDM
projects are GHG emission reduction’s in the ensegptor - both in the supply and demand
side - and potential CDM projects are thus: ‘engrgpduction, transformation and
consumption’, by both power producers and industni@anufacture’s. The priorities also
indicate that both technical and resource relatesideration has been taken, when selecting
the focus areas of CDM project development. Thestevaector’ is for instance considered an
important player in developing such projects, pshppropriate means of technology
implementation is expected to lower the energy conxion.

The private sector in Thailand is sought engageddaocing GHG emissions by various
means, as for instance by using renewable energge®and industrial/residential wastes in
an effort to substitute fossil fuels. This politicaotive is not solely based on GHG abatement
priorities, and the resource potentials of the tiguibut also on security of energy supply.

In regards to the TGO’s project priorities, moreus should explicitly be given to
combustion of biomass waste and co-generation tesfgal CDM projects. Under ‘Energy
Development’ the topic being closest to biomasdevaineration isProjects for the
conversion of industrial waste into energyis under-priority of biomass waste incineration
and co-generation can also be seen by the CDMgtsagetually implemented in Thailand,
which to a large extend are biogas projects basddmoca and pig farm manure, with only
few of these being co-generation plants (TGO, 2009)
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5.4 Past and present governmental actions on energy

5.4.1 Renewable energy targets and energy efficignc

5.4.1.1 Historic review

Thailand has established political actions suppgrénergy efficiency, production of power
from renewable energy sources and promoted pragdr participation in energy
development. The country has for instance introduceentives and enforced mandatory
measures to facilitate the implementation of the21'Energy Conservation Promotion Act’.
Following this Act, Thailand has set-up and impletee a ‘DSM & EE Prograrfy including
a Standards and Labelling Program (Wantawin, 2003).

In 1993 Thailand implemented thest phaseof its ‘DSM & EE Program’ (running from
1994-1998 & 1998-2001), targeting a reduction & BBN peak demand: 1,427 GWh of
power production and 1.06 million tons of £€émissions in the following five years. Ultimo
1998 the program had lead to peak demand cuts MM and energy savings of 2,345
GWh (OEPP, 2000). As of September 2001 the prodraaiead to a 651 MW cut in peak
demand and energy savings amounting to 3,665 GWh.

The first phase of the program consisted of sixomsjib-programs: The Residential Program,
Commercial/Governmental Building Program, Indus$t@iactor Program, Load Management
Program, Energy Conservation Attitude PromotiongPam, and finally Monitoring and
Evaluation Program. The focus of the first threegpoams was energy efficient appliances,
hereunder especially lighting equipment, as webféisient refrigerators-, air-conditioners
and motors (Wantawin, 2003 & NEPO, undated).

For thesecond phasef the program the Government formulated anotiveryear ‘DSM &

EE Program’ (running from 2002-2006). Promotiorenérgy efficiency and load
management technologies - like cost reduction irES\Nnd standardization of energy use in
the social sector as well as in corporations - veelditional initiatives in this phase. Targeted
energy savings in phase two of the program wa2aWB# cut in peak demand and 2,508
GWh of energy savings, corresponding to & @@ission reduction of 1.85 million tons by
the end of 2006 (Wantawin, 2003 & NEPO, undated).

As part of the standard program, six electricalliappes: refrigerators, air-conditioners,
motors, CFL’s, fluorescent lamps and ballets, veettgjects to enforced minimum energy
performance standards. The Government estimatesdhee 3,200 GWh and 660 MW of
power could be saved by these activities. On tapatf guidelines and incentive schemes for
a more effective energy labelling of the producentioned above, were examined for
implementation by the Thai Government (Todoc, 2084)of March 2006 the ‘DSM & EE
Program’ had reduced the peak power demand indnaaiby more that 1,300 MW (Bijoor &
Greacen, 2007). The figures for peak demand cuphasised above, must be compared to an
installed capacity in Thailand of almost 28,000 M#/of 2007 (EGAT, 2007), with a 2.5 %
increase until ultimo 2008 (Suksumet, 2008).

8 Demand Side Management & Energy Efficiency
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A third phasewas launched in December 2006 under the (by tmeeim Thai Government
expected to run from 2007 until 2011. It was basea revision of the 2002-formulated
‘Strategic Plan for Energy Conservation 2002-20%&t,up under the former Prime Minister
Taksin Shinawatra (Opatvachirakul, 2007). TB&M & EE targets’as well as th&verall
National targets’for renewable energy in Thailand posed by this phall be emphasised
below:

The ‘Strategic Plan for Energy Conservation 200232@imed at de-coupling economic
growth and energy consumption, by reducing thegnelasticity from 1.4:1.1 by the year
2007, and increase the share of ‘new & renewaldegghin the fuel generation mix of
‘commercialised renewable energy’ from 0.5 to 8.®8y4ear 2011. With ‘traditional
renewable energy’ accounting for 11 %, the totakstof renewable energy in Thailand
would be 19 % by year 2011 (DEDE, 2006). The higiare of renewable energy - replacing
the use of petroleum - was expected to lower timeashel for imported fossil fuels and help to
reduce the GHG emissions, especially in the twgesiconsumptiorsectors: manufacturing
and transportation (IGES, 2006).

‘DSM & EE targets’ The targets for energy efficiency was lowere®860 ktoé in the

revised plan (as of December 2006) compared torigeal, with a total implementation of
energy savings amounting to 7,694 ktoe in 2011.thMeemain areas in which to reach this
target were ‘industry’ and ‘transport’, and onlyaaninor extend ‘DSM’. The targets for
energy efficiency in industry had increased, wttile targets for transport had declined quite a
lot making the great difference. Apart from the alention of transport, enhanced focus on
industrial energy uswere the main difference between the original thiglrevised plan
(Document hand-out EPPO, 2007).

'Overall National targets”When it came to alternative energy implementatierevised

plan posed a slight increase in the targets setamupared to the original strategy, thus 2,299
ktoe of additional alternative energy was planrmedd implemented. This increase, however,
only came from the use of NGV (Natural Gas Vehice)d did therefore not pose a real
contribution to renewable energy implementationug;lthe actual target for renewable
energy implementation came down from 7,530 ktaiénoriginal plan to 6,962 in this plan
(Document hand-out EPPO, 2007).

The largest contribution to the targets set ouewecentives for renewable energy ‘power’
and ‘heat’ production, which were expected to reh€33 and 3,851 ktoe respectively in year
2011 (down from 1,443 and 4,001 compared to thearai strategy). Also, the production of
biofuels would contribute to the overall target®¢ment hand-out EPPO, 2007). The
decrease in the ‘power’ targets primarily came ftbmtermination of the Renewable
Portfolio Standard (RPS), which previously had deteed that 5 % of the capacity of a
conventional power plant in addition should be iempénted as renewable energy
(Nuntavorakarn, 2007Y.argets for both ‘power’ and ‘heat’ were primarédypected to be
obtained through the use of biomass, and leaddtahimplemented capacity of (3,660 ktoe +
940 ktoe) 2,800 MW in 2011 (Document hand-out EPEID,7).

The means to reach the targets were a mix of diftancentives, as for instance feed in
tariffs to promote renewable power production, antbrced regulation and penalties to
enhance the production of ‘steam’, thus CHP (setosebelow). Initiatives dealing with

° Kilo tons of oil equivalent (10*10*10 tons of ajuivalent) = 42.24 GJ
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actual monitoring and technical optimisations idustries were also applied. Studies focusing
on palm oil mills had the objective to increase shtes of power to the grid quite

dramatically, by using more efficient technologegombination with improved use of the
generated biomass waste (they only use the files mot the fruit bunch etc.). Ten industrial
branches were, moreover, included in studies of twomake the internal production and
consumption of heat more efficient (Sutiratana, 700

Compared to the original ‘Strategic Plan for Ene@pnservation 2002-2011’ the revised
edition was slightly more modest in its ambitioos énergy savings and renewable energy
implementation. The focus was, however, on indestaind the production and consumption
of ‘heat’ based on the use of biomass.

5.4.1.2 Present targets

A revised third phas€2007-2011)has been approved by the Cabinet as of Decembé&t 200
after the Thai Government selection in the falk007. This plan has a target of achieving
7,820 ktoe of energy savings, which is an incréasa the former plan. The focus of ‘DSM

& EE’ strategies in this plan still emphasise ordustry’ (3,190 ktoe), ‘transport’ (3,413

ktoe) and only to a minor extend on ‘DSM’ (1,218« (Document hand-out EPPO, 2008).
The above targets will lead to energy savings 08 20in 2011, but have recently been
revised to a 20 % target in 2022 primarily emphagisn the industrial and transportation
sectors (Suksumek, 2008). In the industrial setiisrtarget will among others be achieved by
the following initiatives:

Approximately one third of the target for ‘biomdss heat production’ - equal to 1,220 ktoe -
is expected to be obtained by means of CHP praaluciind primarily by two types of
industries; SME’s and larger industries (Opatvaadtuf, 2008). This is expected to happen as
SME’s convert from fossil fuel boilers to biomasslers, and as they modify their existing
boilers or invest in new technology. On larger isidies it is expected to happen as co-firing
of biomass and coal, like for instance on cemetistries (Ibid.). ‘Biomass for power
production’ also includes small scale biogas plaautsl especially organic waste from
municipalities, hospitals, cantinas and departrstores etc. are targets for this development.
300 such small scale biogas plants are thus platanieel implemented in coming year
(Opatvachirakul, 2009).

Promotion of Energy Service Companies (ESCO) uslb de emphasised in Thailand to
lower the economical burden for the industrial seat transforming their energy supply.
Revolving funds and taxes will likewise be suppdtie speed up the implementation of
energy efficiency in Thai industries (Suksumek, 200

The overall targets for renewable energy implementare now 9.2 %, as opposed to the
previous 8.3 %, leading to a total of 6,688 ktoeesfewables in 2011 (down from 6,962 ktoe
in the previous plan), and 2,170 ktoe of NGV in 2@down from 2,867 ktoe in the previous
plan). As energy savings are expected to be etieatiuat the same level, the total savings are
higher in the ‘revised third plan’ compared to firevious.

Renewable energy ‘power’ and ‘heat’ productionxpexted to reach levels of 1,047 ktoe and
4,035 ktoe respectively, which is an increase fthenpreviously targets of 1,033 and 3,851
ktoe respectively. Of all renewables, the seletiiets are primarily ‘biomass’ (941 ktoe) for
power production, and ‘biomass’ (3,660 ktoe) andghs’ (370 ktoe) for heat production
(Document hand-out EPPO, 2008). The new Thai amthi® year 2022 increases the use of
renewable energy to the end user, to 20 % of &staftgy consumption (Suksumek, 2008).
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5.4.2 Support for renewable energy implementation

In 1992 Thailand launched tlsenall Power Producer (SPREgulations, with the purpose of
promoting power production from renewable energy @m-generation facilities in the private
sector. It thus applied to both CHP projects, Uguanverting fossil fuels as natural gas or
coal, as well as to renewable energy projects9881however, Thailand changed the SPP
regulation to not include fossil fuel CHP SPP’sitiGue was put forward questioning the
plant’s contribution to clean and efficient CHP gwotion. In order to qualify as an SPP, the
energy plant would have to use 10 % of the genénateste steam, and to achieve an overall
plant efficiency of 45 % (Greacen, 2007a). Thegarkés for CHP were, indeed, not
ambiguous, as the average power output of a cowvehiCCGT operated in Thailand are in
the same level. A penalty system was implemente8R#P’s failing to meet the 10 % steam
requirement (Opatvachirakul, 2007).

SPP is divided into ‘firm’ and ‘non-firm’ contractssed on their supply and capacity to
deliver energy services to the grid, and the payriezy received reflects this. Primo 2009
‘firm SPP’ receiveTHB 2.56/kWh, while ‘non-firm SPP’s receive THB RB/kWh (EPPO,
2008). Under this program 60 firm and non-firm S&&'e currently (ultimo 2008) selling
power to the grid with a total generating capaoit,889 MW and with 2,286 MW of energy
sales to EGAT. Of these projects 30 are basedrewable energy, 26 on fossil fuels -
primarily natural gas and only to a minor extendlcaand 4 on mixed fuels (EPPO, 2008).
Another 68 firm and non-firm SPP’s, have signedtiamts of power supply and yet another
90 SPP’s has received Notification of AcceptanceANor future power supply. Of the latter
40 projects are based on renewable energy, 46ssil faels - primarily natural gas/coal - and
4 on mixed fuel§EPPO, 2008).

In 2002 theVery Small Power Producers progra(vVSPP)was enforced, allowing capacity
sales of up to 1 MW to be sold on the national ¢palver export through ‘net-metering’), to
facilitate implementation of smaller renewable gygorojects in Thailand (Todoc, 2004).

Until then only relatively large renewable enerd3P3 had been implemented with an
average size of 18 MW (EPPO, 2008). The VSPP régulatipulates that the Thai

distribution companies - MEA & PEA - must purchassver from VSPP at the same price, as
they pay for power purchase from EGAT (approxima8& % of the retail price) (Todoc,
2004).

As opposed to the SPP regulation there is no ‘famd ‘non-firm’ arrangement for VSPP'’s,
but they receive higher payment during peak per{add lower during off-peak). VSPP
received THB 3.8/kWh during peak hours (9 am t@d0, and THB 2.00/kWh during off-
peak hours (weekends, holidays and night-time)4Ge, 2007b). In a period of four years -
from 2002 to 2006 - 97 VSPP were registered withtal installed capacity of 16.8 MW
(EPPO, 2008)Due to the small scale size of VSPP projects, theshimpact of the
regulation has so far been quite limited compaoeitié SPP’s regulation. But variations in
the technologies applied, and the type of renevgalded are, however, much more
comprehensive compared to the SPP’s.

In December 2006 the VSPP regulation were, howegeised by the (at that time) Thai
interim Government. Several changes benefitingiefit CHP production was launched:

* Firstly, it is now possible (for the first time sg1998) to implement CHP fuelled by
fossil fuels. Compared to the former SPP regulatioea new VSPP’s requirements on
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waste-steam are tightened. CHP Plants who conoerdes the VSPP program, must
prove Primary Energy Savings (PES) of no less flta# - compared to separate
generation of heat and power - to avoid penalfies. 10 % PES requirement is based
on the EU standards for efficient co-generatioe 8gective 2004/8/EC).

It is therefore an enhancement of the requiremasmgpared to the use of only 10 %
steam, as set out in the former regulation beitadively easy to comply to.

Secondly, the size of VSPP’s has been increaséold,Gas projects up to 10 MW can
be approved now. This means that the power expottt@grid to MEA and PEA can
be as high as 10 MW.

Thirdly, a power subsidy (feed in tariff) for renale energy has been introduced (an
‘ADDER’), which depends on the type of renewablergy used by the VSPP
producers (NetMeter.org, 2007). The ADDER was evim the spring of 2009,
increasing the payment received compared to theque ADDER. The feed in tariff

is added to the payment of each kWh produced disediabove.

Table 5A: Feed in tariffs (THB/kWh) as of 2009

Biomass:

Installed capacity < 1MW 0.5 THB/kWh
Installed capacity > 1MW 0.3 THB/kWh
Biogas:

Installed capacity < IMW 0.5 THB/kWh
Installed capacity > IMW 0.3 THB/KWh
Waste:

Landfill 2.5 THB/kWh
Thermal process 3.5 THB/kWh
Mini-hydro:

Installed capacity 50 kW - < 200 kW 0.8 THB/kWh
Installed capacity > 50 kW 1.5 THB/kWh
Wind:

Installed capacity < 50 kW 4.5 THB/kWh
Installed capacity > 50 kW 3.5 THB/kWh
Solar: 8 THB/kWh

Source: Own table after EPPO, 2009

5.4.2.1 The future of SPP co-generation in Thailarii

In 2007 the Thai Government opened lftdlependent Power Producers (IPBjdding with a
target of 3,200 MW installed capacity, which wasreased to 4,400 MW for only four
projects:

Two coal fired projects were approved:
Map Tha Put: 660 MW & Chacherngsao Province: 540 MW

Two gas fired projects were approved:
Saraburi: 1,600 MW & Chacherngsao Province: 1,600 funtavorakarn, 2008).
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In August 2007, the Thai Government received aglangimber of applications (2,400 MW to
be exact) for SPP’s established as co-generatamp(Greasen, 2008). The applications
exceeded the allowed 500 MW SPP based on co-gemerahich was set as a target roof
(NEPC; resolution 5/2550). As the Government haeiked a large number of IPP biddings
they made it clear, that they would not allow mibre 500 MW from SPP. Later that year,
however, the Thai government agreed to allow imeletation of 4,000 MW SPP based on
co-generation - but not more than that (NEPC; regwi 8/2550).

5.4.3 Comments

The actual benefits of the targets set fourth eThai plans for ‘EE & DSM’, as well as the
targets for ‘renewable energy implementation’ arenly opinion quite limited, as the share of
‘traditional renewable energy’ at the same timeréase. Thus, the actual increase in the use
of alternative energy only account for a very srpalicentage. A larger percentage of the
renewable energy will be converted and producedoommercially basis, whicbouldbe
beneficial when it comes to regulation and incezgj\but the overall benefits for the
environment is limited.

The national targets and goals for renewable energlementation and energy efficiency etc.
are very much in line with what could be achievgdrmplementation of biomass CHP with
district heating, supplying process heat to Thdustries. The implementation of such
schemes could also help in location renewable grtennologies, where there is an actual
demand for heat. The biomass CHP with districtihgatould thus be implemented as SPP’s,
and enjoy support form the new feed in tariff iraifand. Here the ADDER on for instance
landfill waste is very favourable and it is themefoecommendable to include this type of
waste in energy production, as it leads to higmeaac support.

As far as selecting a direction for the future ggesupply in Thailand it is obvious, that
Thailand has selected a centralised fossil fuet irsstead of a more decentralised tract based
(partly) on renewable energy and CHP productions &hevident when looking at the
approval of the coal and gas fired power plantsgmied above. Even though the SPP’s
applied for 2,400 MW installed capacity, only 740MMvere finally accepted (Greasen,
2008). Instead, the 4 large centralised and fessiliPP power plants were accepted. This
choice has limited impacts on the Thai people wheames to income distribution, the use of
local biomass resources and to create a betterommvent in local communities, etc.

5.5 Discussion

It is important that the CDM priorities are in limath the sectors and resources most
appropriate in the country addressed. Therefor@yais of GHG emission by sectors, and
potential resources for energy production, mustbatified. If the local conditions do not
match the national policies and targets, it is \@ffycult to establish a fruitful link between
the two levels, nor to reach any positive resdltais, an identification of potential sectors
and biomass resources should be addressed, antdyidvhere to commence a
transformation of the energy supply. Such data hediased oftomprehensive and reliable
analysis’, and could be provided by local stakeholders gagnktance Takhlong
Municipality, Pathum Thani Province etc.) and ralevGovernmental agencies (as for
instance DIW and IEAT etc.) (See more in Chapter 9)
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The TGO'’s focus on the industrial sector in Thadlaas well as on municipal and biomass
waste, are very much in line with the potentialgegiat the community level. Large amount
of biomass wastes are discharged in Thailand,escetluse potentials of this waste is high
(Lybaek, 2004), and the second largest emitter oGdHfound to be the industrial sector.
Thus, thelink between the national and local levelivhen it comes to identifying and
pointing out appropriate sectors and resource€fv, are established. When it comes to
CHP technologies, the link between the two levals @lso be found. CHP and incineration of
biomass, are, however, not explicitly formulatedha TGO priorities (see Section 5.3).
Focus is, however, very much on technologies irstnggthe efficiency of energy production,
as well as on the use of waste in this processnoné focus could be given explicitly to CHP
in the TGO priorities.

The focus on ‘heat’ in the revised plan is, as easpged earlier, very positive, as it is a
recognition of the importance of CHP when purswengrgy efficiency (also when it is based
on fossil fuels). There should be more emphasisfixcient production andonsumptiorof
‘heat’, with more focus onsingthe heat produced. If options for using the heafienited, it
makes so sense to increase the output percentagmdef heat produced by VSPP.

In this sense a regulation focusing ondlseof steam or process heat (heat) are more
appropriate, and could be promoted by incentiveb si$ a feed in tariff (ADDER) given per
m® heat actuallyisedas energy service, in for instance industrial maciufring processes etc.
This would at the same time initiate more focugptating CHP Plants where the demand for
heat are present, and in this way avoid projectghich there is no demand for heat, and
thereby an inefficient use of resources. In thig ¥eus is placed more on the ‘heat-side’ of
regulation, compared to the present ‘power-sidgulation.

The present regulation panelling fossil fuel SHBt:ot using the steam, could also apply to
biomass fuelled VSPP. It is also possible to resshice the regulation requiring a certain
amount of the heat to be used. The old regulagguired 10 % re-use, but could be increased
to for instance 20-25 %. The above initiatives pwilbvide incentive to use the resources more
efficient, and enhance the focus on CHP and amoapipte location of such plants.

For enhancing th#éink between national and local levedhd at the same time establish a
more‘people centredapproach in the future Thai CDM development, whaomes to
biomass resources, the following should be initiate

As mentioned earlier some analyses estimate thatdss for energy purposes has a potential
of 7,000 MW in Thailand (EPPO, 2003). This potdrdi@es not include biomass waste from
SME’s, but only from the extracting and procesag of agricultural activities. Thus, the
potential are larger than the 7,000 MW propose&B#?O. In order to improve the
possibilities for implementing CDM projects in Tlaid based on biomass wastes, it is thus
very important that the waste is collected and lised to the Industrial Parks for potential re-
use, facilitated by CDM project. If local and natad visions for biomass use do not comply
with joint actions for re-use, it is difficult toake use of the full potential of the resources
which the biomass constitutes.

Possibilities for growing energy-crops in Thailandst be identified, as the country have

large areas of ‘waste-land’ currently not beingdu@@patvachirakul, 2008). This would limit
the pressure on traditional biomass resourcesiengy purposes, like rice husk and palm oll
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fibres etc. At the municipal and provincial leveli necessary to establish a collective system
for biomass waste, as to facilitate the re-usesbdurces within Industrial Parks.

Thus, it is important that local and national staMders participate jointly in this to provide
the resources for enhancing the possibilitiesrfglementing biomass based CDM projects.
It is also necessary to analyse or monitor thetiegise-use of biomass resources within or
outside the Industrial Parks in Thailand, as re-usany - tend to be quite inefficient (see
Chapter 6). If more biomass waste could be colteati¢hin the industrial sites, prevented
inefficient re-use elsewhere or simply dischargeste biomass CDM projects could be
implemented within these locations.

New regulatory means acting as incentives for¢bidd be penalties or fines on industries
discharging biomass waste with a re-use potettiebuld also be other means of regulatory
adjustment, facilitating re-use and internal dmsittion of waste within the Industrial Parks.
Today, this requires permissions and a long adtnatisn period, which could act as a barrier
for more efficient re-use of the biomass waste withese areas.

As emphasised in the previous section on Thai gnaolicies (Section 5.4), CDM projects
dealing with energy efficiency and the use of biemmaaste in Thailand woulduild on
existing processes and strategiglsécause the country has a very long record inract
promoting energy efficiency and demand side managénetc. The CDM priorities are thus
very much in line with the overall national eneqplicies and targets set forth by the Thai
Government. It will off source benefit the implentation of CDM projects, if they comply to
already established national targets and energgi@®)| as the specific direction posed by the
projects are ‘institutionalised’ in the society. Mprojects going in a completely different
direction would hardly receive the same kind ofsup

5.6 Extraction of elements for the Manual

Planning Guide elements

» Examine the different sector’s emitting GH&hd

* Make projections of the industrial sectors GHG aimiss (will it grow in the future?);

» Identify the biomass waste potentials of the couill it grow in the future?);

* ldentify if national policies support actions re@dtto use of biomass waste and
efficient energy production and consumption, asartgnt for supporting the CDM
project implementation;

Policy Recommendations

» Point out the need for additional regulatory meesuinat could support the
implementation of biomass CHP. This could for ins&be feed in tariff supporting
generation of heat, by an ADDER pet steam produced and used, by industrial
manufactures for instance, or a demand for prodnaf CHP in all energy producing
activities (also those based on biomass);

* Re-introduce the demand for heat utilisation fréwa former 10 % to for instance

20-25%;

» Establish new regulatory measures with the ainredittng incentives for re-use of

biomass waste, as opposed to wasting it. Largs’fimdl improve the stakeholder’s
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incentives for separating and sorting the wastdafi@r pick up by relevant authorities
etc.;

Strengthen the regulatory frameworks for re-useaterials within Industrial Parks,
as this requires permissions and a long administraieriod today, which could act as
a barriers for more efficient re-use of resourcéhiwsuch areas;

Establish analysis or audits of the character ofaiss re-use within or outside
Industrial Parks, as to increase the amount availalb efficient energy production;
Identify options for growing energy-crops on theaste-land’ in Thailand;

Establish local and regional waste collection oihtass resources with all relevant
stakeholders participating;
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Chapter 6; Industrial metabolism and energy supply
transformation

This chapter emphasise on the materials and etlergyyghput in six case industries located
in Navanakorn Industrial Promotion Zone some 45 kanth of Bangkok. Focus will be on
identifying the ‘industrial metabolism’ in foodwood and chemical industries. These
industries are found appropriate as case CDM-imgdgstiue to consumption of relatively
large quantities of energy (power & heat), and wuie generation of mainly clean biomass
waste appropriate for re-use, either internal (lsissnboilers) or external (CHP Plants).

The description of materials and energy throughputse case industries which follow, are
conducted by means of the simple ‘input/output niaafea manufacturing process, described
in Section 2.3.1.1, ChapterRnergy inputandRaw materials inpuis thus identified, and an
assessment of the quantitiedDafmaged goods & Wastes carried out. A characterisation of
the waste is conducted, as having eitheergy -or Production Potentialor re-use. This is
exercised in order to assess the biomass wast@slitisfor energy purpose.

Analysis of theProduction Proceswvill, however, illustrate the potentials for obitanig
improvements in the manufacturing processes uridartay case industries, which will be
exposed by looking into different energy savindhteques and system.

An identification of different options for setting local energy systems, based on internal or
external re-use of materials and energy throughputiavanakorn, are thus conducted (See
Figure 2D, Chapter 2). A prioritisatiarf these options is hereafter applied, by bringmtihe
sustainable development concepts (Part 1.), amatupoint for the discussions. Extractions
of elements to be integrated into the Manual well olely be suggestions to the Planning
Guide, of what is the most important ways to achienprovements in the production process
of Thai manufactures. Thus, the technical aspeqgtsimarily to focus on for enhancing the
sustainable development contribution of future Cpidjects.

6.1 Industrial metabolism

6.1.1 Food industries

The following section identifies the materials awergy throughputs (industrial metabolism)
in case industries, with the overall purpose ohtdging if relevant biomass residues are
generated, and to expose the energy consumptiterpatithin the case industries.

6.1.1.1 ASAN Service

Short introduction

ASAN Service is a Thai/Japanese industry manufenggoy souse to the Thai market, and
imports Japanese whisky, mirin, sake, shochu aoiistyu for further distribution in
Thailand. The company was established in 1986 anermtly has 50 employees.

Energy input

Power use equal 300,000 kWh/year, and providegygriermechanical activities and cooling
of fermentation areas. Internal process heat ggaergads to consumption of 40,000 litre oll
annually, fed into a boiler with a pressure of ia, and primarily used for serialisation
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purposes. Process heat temperatures are betwesrd 2B0 °C, but a minor part of the
process heat use is also between 30 and 40 °C.

Raw materials input

The 1,000 tons of raw materials input annually exieof soy bean, wheat and water, which
undergo fermentation processes of six months auralihe yearly output of goods is 960
tons.

Damaged goods & wastes
Waste products amounts to 384 tons annually ansistsrof a protein rich solid substance.

Figure 6A: ASAN Service
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Energy/production potentials

Currently, the biomass waste at ASAN Service umtted external re-use as a production
potential, by means of animal feed. This re-useisconsequent as the biomass waste just as
often is discharged with the waste collection sysiie Navanakorn, as it is being used as
animal feed. The biomass waste has, however, In@iftgg and production potentials. Internal
production potentials cannot be applied for thgetpf waste (cannot re-enter the production
process again, as for instance some wood wastelmatr)oth internal and external re-use as
energy potential can be established: Internal eeeas be applied by implementing a biomass
boiler converting the waste into useful procesd,regaplying additional waste for complete
coverage of heat demands. External re-use cangbe@jpy combustion together with other
relevant local biomass resources (All the abovermation is provided by Mr. Hitoshi Gomi

& Mr. Chao Kotiwet, 2007).

6.1.1.2 B.B. Snacks

Short introduction
B.B. Snacks is a Thai company established in Nak@nandustrial Promotion Zone in 1982,
and currently employees 75 Thai workers. The compaanufactures snacks, crispy green
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peas, of which 96 % are sold on the domestic mank@tthe remaining, exported to Spain,
Holland and England.

Energy input

Energy use equal 100 tons of oil applied in a lodde process heat generation, which
primarily are used for cooking the peas at tempeeatbetween 140 to 150 °C, whereas 36
tons of LPG is used for frying them afterwardsesmperatures between 160 to 180 °C.
Further, 341,000 kWh of power are used annuallyptonping and mixing activities.

Raw materials input

Raw materials input consists of 1,000 tons of @eas250 tons of rice powder annually, as
well as small amounts of colour products - theelatiivo used for coating the peas with
different flavours.

Figure 6B: B.B. Snacks
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Damaged goods & wastes
Approximately 44 tons of biomass waste is generggedly, which consists of a solid protein
rich substance.

Energy/production potentials

Generated biomass waste at B.B. Snacks currendgrtakes external re-use as a production
potential, by means of animal feed. The biomassenaass, however, both energy and
production potentials: Internal production potelstzannot be applied, but both internal and
external re-use as energy potentials, can be edtall Internal re-use can be applied by
implementing a biomass boiler converting the wasie process heat, also here applying
additional waste for complete coverage of heat aelmaExternal re-use can be applied by
combustion, together with other relevant local biesiresources (Lybaek, 2004).
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6.1.1.3 Baskin Robbins

Short introduction

Baskin Robbins in a Thai manufacturing industryaked in Navanakorn Industrial Promoting
Zone since 1994. It has 70 employees and produeeséam and soft ice products for the
domestic marked. In 2003 it changed its name agdnisational structure, to no longer being
a joint venture of Baskin Robbins. The company oWy pays royalties the American owned
company.

Energy input

The energy use consists of 54,000 litre oil anyuall internal process heat generation, which
primarily is used in a process heat exchanger (PREBcess heat temperatures are between
60 to 90 °C. Power use equals 2,110,000 kwh annaatl are used for mechanical processes
and cooling facilities. Two cooling systems are liempented; one cooling area is minus 30 °C.
and another between 0 to 5 °C, the latter forisefstorage.

Figure 6C: Baskin Robbins
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Raw materials input

The company use raw materials equal to 1,008 tenggar, which consists of cream, sugar,
stabilisation, glucose and skimmed milk. Includwnater the yearly input is 2,880 tons,
leading to the manufacturing of approximately 2,8®s of ice cream annually.

Damaged goods & wastes

Around 11 tons of waste is generated annuallyefoinm of production sludge, collected at
the WWTP at site, and paper residues of whichdtterlis sold for re-use. Also 12 tons of
ordinary waste is generated.

Energy/production potentials

Currently, most of the biomass waste at Baskin Rabis re-used externally, as for instance
re-cycling of paper wastes. Sludge from the inteWf&/ TP is discharged together with the
ordinary waste (12 tons). The biomass waste hagever, both energy and production
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potentials. Internal production potential is nosgible, but both internal and external re-use as
energy potentials, can be established: Internabeeean be applied by implementing a
biomass boiler converting the wastes into usefot@ss heat, supplemented additional waste
for complete coverage of heat demands. Externaseecan be applied by incineration.

The latter potentials are thus similar to that &N Service and B.B. Snacks (All the above
information is provided by Mr. Rastam Benraheem & Marong Pinyoying, 2007).

6.1.2 Wood industries

6.1.2.1 Sun Cabinet

Short introduction

Sun Cabinet was established in Navanakorn Indugtranotion Zone in 1988 and is a Thai
owned company employing 300 people. Almost all (§®¥ihe wood furniture’s are
exported to countries like Denmark, Canada, JapdrEagland etc.

Figure 6D: Sun Cabinet
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Energy input

Sun Cabinet use 24,000 litre oil annually in adyorhaking process heat at 130 °C, as well as
10 tons of sawdust of which most of it are incitedan a Stoker boiler making process heat
at around 100 °C. The process heat temperaturéseaween 95 and 120 °C, and provide
energy for activities such as pressure and glugemamg etc. Around 1,956,000 kWh annually
is also used for providing mechanical activitiesnpressed air etc.

Raw materials input

600 tons of solid wood and 4,700 tons of chip baaedbeing processed at Sun Cabinet,
totalling 5,300 tons annually.
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Damaged goods & wastes
10 % of the raw materials end up as waste annuasing wood waste (cut offs and small
pieces) equal to 520 tons, and sawdust equal torf)

Energy/production potentials

Wood waste primarily undertakes external re-usen@sgy potential, as most of it is
transported to a sister company situated north f@vanakorn, where it is incinerated in the
company’s boiler for process heat generation (baty. Only a minor (unspecified) part of
the wood waste is sold to a company making woodeEmds. Approximately 2 tons of the
sawdust wastes are moreover sold to a company @ragincense (Thai offering’s for
Buddha). The remaining 8 tons of sawdust, are,&#ioned, used in the Stoker boiler for
process heat generation. No means of internal es-geoduction potential are applied, as for
instance construction support material in the mactufing of furniture’s (All the above
information is provided by Mr. Somyos Yamtgesort&. Phayong Sumathi, 2007).

6.1.2.2 Rockwood

Short introduction

Rockwood was established in 1982 and is a Thai dwmdustry located in Navanakorn
Industrial Promotion Zone. It manufactures’ lameehip board office and home furniture’s
sold on the domestic marked and employee 180 people

Figure 6E: Rockwood
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Energy input

1,200,000 kWh of grid power covers the energy deh@rRockwood, and is primarily used
for operate machinery’s, motors, and to provide p@ssed air etc. The power supply is also
used for generating process heat in an oven hargl@piplied lacquer, and to provide heat
when gluing laminate’s on chip boards. The firghaty requires process heat temperatures of
200 °C, and the latter temperatures of 60 °C.
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Raw materials input
1,500 tons of wood, solely chip boards, are angymthcessed at the industry.

Damaged goods & wastes
An estimate of 263 tons of wood waste is generpged/ear, of which the 144 tons are
estimated to be sawdust, and the remaining 119simadler pieces of chip boards.

Energy/production potentials

All biomass wastes undertake external re-use aggpetential, as it is used for thermal
energy production (heat-only) in a company outdideanakorn. The waste also has re-use
possibilities as production potential (as for ins& construction support etc.), as well as
options for re-use as energy potentials. The bismaste is, however, discharged to another
production chain, but could have been used moreatitly for energy productioand
consumption locally (Lybaek, 2004).

6.1.3 Chemical industries

6.1.3.1 Imperial Industrial Chemicals

Figure 6F: Imperial
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Short introduction

Imperial is an Indian industry manufacturing fadtyids and glycerine and has been located in
Navanakorn Industrial Promotion Zone since 198@r&tare 94 people working at the
industry and the products mainly cover the domesacket, with a minor export to the US,

EU and South Korea.

Energy input

Two boilers at Imperial of Indian origin convereth,650 tons of oil consumed annually into
process heat, primarily used for heating -, vacameh reaction purposes, as well as for
cleaning reactors and pipes. Process heat tempesatte in the range of just below 100 to
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250 °C. Further, 1,440,000 kWh of power are usedially mainly for operating pumping
activities at the plant.

Raw materials input
6,000 tons of raw materials are used annually, lvbansists of sunflower, rice bran, rubber, -
rape -and cottonseed, and soybean.

Damaged goods & wastes
Approximately 10 % of the raw materials end up aste, which equals 600 tons annually.
The biomass waste at Imperial consists of liqualdal.

Energy/production potentials

Presently, external re-use of the biomass wastergtad at Imperial are applied as energy
potentials, despite its accuracy as fuel for oa-sitergy production. Thus, the bio oil is used
outside the Industrial Park for thermal energy pidn (heat-only) by a company
manufacturing bricks. The bio oil has no valuedither internal or external re-use as
production potential (All the above information pided by Mr. A. Sasindran, 2007).

6.1.4 Sum-up

All case industries convert fossil fuels in indival boilers for process heat generation, and
rely on power supply from the national grid, i.epend on a fossil fuel energy supply system.
Only to a minor extend are certain parts of therass waste (sawdust) used in the production
of heat, and no CHP production are applied witlisecindustries. Most of the waste is thus
transported out of the Industrial Park and re-anséficiently for thermal energy production
(heat-only), or used for animal feed. Also largeoants of the waste are discharged with the
ordinary waste collection system in the area (Lyp20K4). Most of the biomass waste is,
however, appropriate for energy production althosgme of it will have to be pre-dried.

Due to the relatively small quantities of biomassste generated by some industries, it is
necessary to apply additional waste, from withiloatside the Industrial Park, to cover
internal energy demands. This step is not takeanyyof the case industries, who, on the
contrarily, transport or/and discharge the bionveaste out of the industrial site.

To comply with the sustainable development conc@puast 1.), it is however important to re-
use this waste efficiently, as to lower the pressur virgin materials through the use of
already processed biomass waste. According to ttaseepts, the biomass waste would be
used more efficiently on a CHP technology locatétthiw the Industrial Park (more on this
issue in Section 6.3).

6.2 Energy saving techniques and systems

In the following, | will analyse which technicalescts that could improve the energy
production and consumption within case industhgsocusing on options for implementing
1) efficient processing equipmeantd 2)process integrationThis will be exercised both on a
general level, as well as on a specific level usiata and conditions obtained from case
industries. Finally, | will identify options for &blishing an 3yustainable local energy
system
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6.2.1 Efficient processing equipment - internal proesses

Internal processes are understood as the speafitifacturing equipment used in processing
raw materials. In can for instance be machinerg@ssing wood, as for example moulding
machines and ovens for drying wood. It can be cedahks evaporating liquids in food and
chemical industries, as well as cooling -, dryingumping and ventilation systems etc.
assisting in the processing of raw materials.

Wood industries

In wood industries many technical options can beswtered in order to save energy. In the
following, emphasis will be on some of the mostiobg possibilities for achieving energy
savings. When looking at Figure 3B in Chapter & #@vident that electricity savings can be
beneficial in the areas of Processing wood, Congpgieeair and in Removals of sawdust. This
will be discussed in the following:

Whenprocessing woodt is possible to reduce electricity expenses/éntilation air

activities in wood industries, by implementationfaf instance more efficiembcal exhaust
ventilation system& Traditionally, effective elimination of wood chifirom moulding and
drilling machine$' has been difficult, as generated chips leave doéeent with high speed,
and thus hurled away from the area of ventilatidns inefficiency has led to a need for
additional cleaning activities, by for instancengshighly compressed air and other means of
additional ventilation (DTI Treeteknik, 1994).

By implementation of a ventilation air bdfyit is possible to avoid these problems, as the
equipment is capable of removing generated wogasamiore efficient. The ventilation air
bow is designed to create an area around the gpehthe ventilation point with high air
speed, aiming at the ventilation point. This metas chips, which normally are spread to
this area, now are forced into the ventilationbaw instead (DTI Traeteknik, 1994). The
system can lead to electricity savings of 50 %welt as savings in additional cleaning
activities by electricity uses (see below). Morapexperience has shown that local exhaust
ventilation systems also improve the dust contemthé air by as much as 32 %. This, again,
can lead to improvements in the final productshasiood surfaces finish increases (Ibid.).

Electricity expenditure onompressed aiactivities can also be reduckey as much as

57 %, due to optimisation’s in these activitieslistong and moulding sections, for instance,
normally use large amounts of compressed air toeyor belts and product cleaning
activities (Traeets Arbejdsgiverforening, 2001).Bgnitoring the air use in a Danish wood
industry, Nitex Mgbler A/S, it has been possibl®pbimise uses of compressed air by:

* Reductions in the overall air compression levehefcompressor;

* Optimisation in the compressor control unit;

» Separating the compressed air net in sectionsdiol éeakage;

» Optimisation of the air intake to the compressorais intake temperatures has been
reduced;

* Making conveyor belts and product cleaning acegiton polish equipment demand-
controlled; (Treeets Arbejdsgiverforening, 2001).

19 Clokal punktudsugning’)
1 (fraese- og boremaskiner’)
12 Cluft-bov’)
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Energy saving can also be obtained in mechargrabvals of sawdustvhich can be
optimised by the utilisation of a Redler transpiiotasystem based on a “trough-sn&il'as
opposed to the more traditional ventilator basaddportation system. A Danish wood
industry, PLUS A/S, who produces wood fences, lidgined energy saving amounting to 88
% by implementation of the Redler transportatiostesm (Traeets Arbejdsgiverforening,
2001). The main reason for energy savings is tleaRedler transportation system - as
opposed to the ventilator based system - does awé sawdust by use of highly compressed
air. Thus, at PLUS A/S, it has been possible tesule the old 55 kW motor with a new
5.50 kW motor, and reduce energy consumption iceéfrom 42 kW to 5 kW (lbid.).

Food industries

When looking at Figure 3A in Chapter 3 large enesgyings can obviously be obtained in
the areas of Cooling, Pumping and Ventilation aiéis. This will be discussed in the
following:

Both ASAN Services and Baskin Robbins utilggmling in processing activities and for
storage purposes. Electricity savings related ticg/freezing (hereafter cooling) activities
can often be obtained by relatively small investta¢Redersen, 1991). Suggestions for areas
in which energy savings can be obtained are:

» Adjustment of cooling-demands to the turnover spifegbods in cooling storage
facility and use of as high cooling temperatur@assible;

» Limiting cooling needs by for instance improvementgsulation;

* Optimisation of the compressor operation;

* Lowering of condensation temperature;

» Effective maintenance of condensation’s;

* Use of natural cooling with dry coolers’; (PedersE®91).

Pumpingactivities occurs in both Food and Chemical indest but the share of expenses for
this task is in general larger in the food manufant industries. Electricity expenses for
pumping activities can be reduced by:

* Adjustments to pumping-demands;

» Correct fitting of pumps;

* Regulation principles,

* Optimise the effect of the pump;

* Optimise the effect of the engine; (Pedersen, 1991)

Ventilation (see below).

Chemical industries

In Chemical industries many technical solutions loarapplied in order to save energy. In the
following, emphasis will be on some general andiaby possibilities for achieving energy
savings in this line of business. When lookingiguFe 3C in Chapter 3, it is obvious that
electricity savings would be beneficial in the aredProcess air (compression) and in the
area of Blowing machinery, Stirring and Coolinghates. This will be discussed in the
following section, excluded Cooling activities,tags does not happen at Imperial.

13 Ctrugsnegl’)
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When substituting several small vacuum systembarptoduction process with one single
central vacuum system, it can reduce the poweruwopson forprocess air (compression)
Existing vacuum pumps can be moved to a centrditfaand interconnected. A piping
system can be established, which connects the mexto the central vacuum plant. By doing
this, it is possible to reduce the amounts of vatpumps in operation, due to a limitation in
tick-over period¥’ (Treeets Arbejdsgiverforening, 2001). This normalppens on
decentralised pumps, in periods where there iseed ffor them.

At Imperial, however, a vacuum system is appliedifi¢rent levels depending on the specific
batch operated. A vacuum is thus utilised as aga®control mechanism, and as such it is
difficult to interconnect all vacuum pumps. Decalised pumps are also often over-
dimensioned. In one department processing plastigponents in a Danish loudspeaker
industry, it has been possibly to reduce power eg@e in vacuum activities by 54 %, due to
the centralising of 4 of 6 vacuum pumps (Treeetsefiidgiverforening, 2001).

One “low hanging fruit” in the reduction of eleditly expenses for operatifgowing
machinery and ventilatiomactivities - here discussed together - is to maes demand-
controlled. It is possible to reduce expenses bioD %, only by shutting down
machinery’s when the production is closed down @Pseh, 1991). Some pharmaceutical
industries operate ventilation machinery and otlegtilation activities at night or in
weekends when the industry is closed down, to renmmidity and assure a clean air
environment. Experiences show, however, that tttisiey only is necessary three hours
before re-starting the operation, thus further Natmbn activities only leads to unnecessary
energy uses (lbid.).

Air intake by blowing machinergnd ventilation equipment in general also leadsetmndary
energy uses, as it - especially in a Thai contéxteoled by air conditioning. Thus, when
limiting these activities, it is also possible tve energy resources for either heating or
cooling the air intake (Pedersen, 1991). As for @vomlustries, it is also here possible to limit
the overall air intake by optimisations in specléical exhaust ventilation activities, as the
general air quality improves by optimisations ia #ystems.

Other technical solutions for obtaining efficiennythese activities are for instance
improvements in the technical design of ventilatannels. If, for instance, high air speed is
needed, it is important that the channels systeshaped to match the air pressure, in order to
reduce pressure losses and thereby energy expérsésage in and sharp corners in the
ventilation channels can lead to unnecessary kangegy uses (Pedersen, 1991).

Appropriate regulation of the numbers of revolutinade by the ventilation machinetlius

air volume, can also save energy resources. Typicaich adjustments can lead to electricity
saving of 20 to 50 %. Inlet regulation with guaitfta: substituting throttle regulatidh- can

also lead to energy savings of approximately 40ii6.).

Electricity uses fostirring activities can be reduced by optimisations of,ifigtance, the
motor (Pedersen, 1991), or by implementing stireggipment as for instance propeller’s or
"worm-screws™’, with the capability to mix substances effectiveighout great electricity
uses. As for pumping activities it is importanidok at the stirring-demand, and analyse

1 ‘ude-tid’)

15 Cledeskinne’)
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whether stirring activities are over-dimensioneadfoo instance can be provided in a shorter
period of time with a reduces density. New stirr@ggipment can lead to significantly energy
savings. One Danish pharmaceutical industry haaimdd savings in the range of 20 to 40 %,
just by implementation of new stirring equipmentgisen, 2002).

Cooling (see above).

6.2.2 Process integration - external and internalqpcesses

Process integration is here understood as meate/edop a more efficient interplay between
the manufacturing processes undertaken by the tinelsisthus how to optimise technical
equipment and processes to save energy resouycesnibining different energy flows etc.
(Nielsen & Hansen, 2006). This will be emphasisethe following, by looking at options for
establishing heat recovery systems, and water bdessdsupply substituting the use of steam.
Process integration can be applied at the singlesimial level, but also be established as
cooperation between several industries.

Sun Cabinet

The peak heat demands of 120 °C are used for hagigiue in a “glue presser”, when

adding laminates on chip board’s. This use of steam however, be subsidised with
utilisation of lower heat temperatures of approxgha70 °C (Traeets Arbejdsgiverforening,
2001). Water based heat can be supplied by meambiofmass boiler or by district heating
supply. According to Treeets Arbejdsgiverforeningglsproduction change requires a
relatively small investment. Heat piping must belpnged to the “glue presser”, and there
must be established storage of glue at temperadfiga®und 10 °C, as it will be subsidised by
a low temperature hardening glue (lbid.).

Rockwood

According to experiences obtained in a Danish wiaddstry, Lyby Mgbelfabrik A/S, it is
possible to save up to 82 % of the heat expensesriyersion from electricity based process
heat to water based process heat in gluing aeviihe industry has decreased heat
temperatures of 100 °C - made by electricity -Q&C, by uses of water based heat supply
instead. If the heating system falls out for a@eran electronic system will activate the
former electricity based heating system (Treeeteidgiverforening, 2001).

At Rockwood the “glue presser” equipment is opetdg electricity and heat temperatures of
60 °C are generated in this process. Thus, Rockwoght benefit from uses of water based
heat in the gluing activities. Currently, the péaat demands of 200 °C are also covered by
electricity uses, and happen as the oven for ladsgelening is heated up. Also here it is
possible for Rockwood to decrease heat temperalyresnversion to process heat by water
based heat, and prolonging heat pipes to the laayes. In this case it might also be
necessary to subsidise the type of lacquer usedder to obtain a lower hardening lacquer
temperature.

Effective insulation, warm caps and adjustmentwarim air ventilators in the oven, can assist
in lowering heat requirements and make processnuelay water based heat effective
(Pedersen, 1991). As for Sun Cabinet, Rockwoodatsmdesign the system to be operated on
electricity in the case of fall-outs. When subsiitg process heat made by electricity, with
process heat supplied by water based heat - anei=don to low temperature hardening
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glue/lacquer - it does not impact on the qualityhef final product (Treeets
Arbejdsgiverforening, 2001).

B.B. Snacks

At B.B Snackdoiling activities takes place at 140 to 150 °C in largelbeeactors or vessels
containing the green peas. Depending on the steiofithe peas, and whether the vessel
creates a closed environment or not, the temperafuihe boiling process can possibly be
lowered by operating in a vacuum. If such productibanges can be implemented, boiling
processes can be covered by water based heapooWced by a biomass boiler or district
heating network. If vacuum operation is not possitite processing of peas gaartly be

built on a water based system; This can be eskeddljsas the initial temperature increase
(from 25 to 95 °C) is achieved by a water based $yestem (a biomass boiler or district
heating system), and the remaining temperatureaser (from 95 to 140 °C) by the biomass
boiler, or possible by ‘waste steam’ from Impe(gde below) (Nielsen, 2002).

Implementation of heat exchangers and re-circuladichot water between vessels is also an
option. “Waste heat” from one vessel can partlyt lpanew feed-water in the next vessel,
where “waste heat”, again, heats up feed-watdrervessel to come etc. “Waste heat” from
one vessel can theoretically reach a temperatuet ¢¢ 100 °C, and by heat exchange warm
up the water in the next vessel (For reasons ofelmggit is not possible to utilise the same
boiling water twice). Peak heat temperatures (964@°C) are again provided by a biomass
boiler or by “waste steam” from Imperial.

This system is superior to the latter above, decdtreases the total energy uses, as providing
the lowest heat temperatures (from 25 to 95 °Qphsirculation of heat and not by uses of
water based heat provided by either a biomassrimil@istrict heating system.

The heat recovery system can also be combinedttiiacuum boiling system, where a
large part of the energy is recovered and the n@mgienergy demand covered by a biomass
boiler or district heating network (Nielsen, 2002).

A final possibility for obtaining energy savingsofrto convert to water based heat) in boiling
activities at B.B. Snacks, is to use the heat ftoenwater evaporated in the boiling process. If
the vessels consist of a closed environment, watkevaporate at 100 °C, and the heat of
evaporation subsequently be recovered in a heageger in which the vapour is condensed.
The heat can thus be used for water pre-heatintada the vessels are not a fully closed
environment, the heat recovery will drop becausectindensation temperature falls to 70 to
90 °C. Still, both temperature levels can be usediér example to heat up the feed-water in
the vessels (Nielsen, 2002)

At B.B. Snacksfrying activities are also included in the processingretn peas (at 170 to
180 °C) and this happen by using LPG in a contisgmocessing. Also here the development
of water vapour occurs, which can be utilised fdeiinal re-use. At the top of the fryer, a
ventilation system is installed, through which #a@our disappears. With a heat exchanger it
is possible to collect this vapour at perhaps 7@?Qurther use in the industry. Currently,
such equipment is implemented at B.B. Snacks aed ims heating up the oil, in which the
peas are fried.

By implementation of all the examples mentionedvabd is in principle possible to save at
least 40 to 50 % of total energy uses at B.B. Snéildielsen, 2002). However, practical and
economic limits might reduce this number signifitanFor a realistic picture it is necessary
to make even more detailed energy analysis.
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Imperial

Peak temperatures at Imperial have already beepatsd from 400 to 250 °C by operating
the process under vacuum. It is unlikely that #megerature demand can be decreased further
by this method. Steam accounts for 80 % of thd &stargy uses in Imperial, and it is thus a
significant amount of energy that cannot be coreetd water based heat. One strategy can
therefore be to utilise the ‘waste heat’ to coveelinal water based heat demands (Nielsen,
2001), accounting for 20 % of total heat use. Tilbassume that ‘waste heat’ at the right
temperature level is available. Imperial can aészeive water based heat from a biomass
boiler or district heating network, or/and even@yghe network with surplus ‘waste heat'.
Another possibility is to supply surplus heat (st¢#0 other industries in the area, as for
instance to B.B. Snacks as illustrated above. Thessibilities will be emphasised further in
the following.

At Imperial, the batch operation happens in reaeoks or large vessels, in which water
evaporates and the specific product are concedtfatther and sterilised. In thep of the
reactor, water vapour is extracted, or given free, onrastant basis. When collecting this
energy by implementation of a heat exchanger,pbssible to re-use the energy either
internally or externally: For coverage of low temgtere heat demands elsewhere or/and for
providing hot water to a district heating netwddlepending on the vacuum installed
(pressure level of the vacuum pump) the temperatitiee water vapour can be between 40
and 100 °C (Nielsen, 2002).

At the bottom of the reactat is also possible to extract “waste heat” fatther re-use.
‘Waste heat’ from the heating of reactor tanksvgbérial - by uses of steam at 250 °C - can
realistically reach a level of 150 °C (Nielsen, 20t is, therefore, a candidate for re-use
internally in other parts of the plant, or extelpalor export to the water based district
heating system, or as steam distribution in sepguigies to for instance B.B. Snacks.
Currently, however, this surplus energy is cooledil (lost) and therefore not collected for
further uses.

By implementation of the initiatives mentioned abpw is, theoretically, possible to save at
least 50 % of the current energy consumption aehmp In practice, the realistic energy
savings must be expected to be lower. For a comptiistry as Imperial, the above
mentioned options must be considered systematiaattysimultaneously. A more thorough
process integration study, in which all energy wery options are exploited, must be
elaborated (Nielsen, 2002).

6.2.3 Sum-up

The analysis show, that supply of water based ¢teatover energy demands in all case
industries, except from certain amounts of protest demands at Imperial and B.B. Snacks,
if relatively simple technological equipment andgess changes are applied.

For all industries under one the analysis shoved,ghbstantial energy saving can be obtained
when implementing more efficient manufacturing @guent and process integration, etc.
Such actions very much apply to the sustainableldpment concepts (Part I.), discussed
below, and will result in substantial savings rethto energy production and consumption, if
implemented.
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6.2.4 Sustainable local energy systems

In this section, | will briefly identify which opidins exist for implementing sustainable energy
supply systems in Navanakorn, as opposed to thaloeady established within the Industrial
Park.

Biomass Boilers

Biomass boilers (Option B) can be implemented icade industries, and easily cover the
demands for process heat at all temperature |@efgified. All the biomass waste identified
can be incinerated in boilers (some of it must teedyied). Each industry will have to apply
additional waste in order to cover the internaltltesmands, when implementing Option B.

Biomass CHP with district heating

CHP technologies (Option C) are also capable ofedimg all biomass waste found in case
industries. Production of steam can be applieddoerage of energy demands at Imperial
and B.B. Snacks, and for power generation, whetisaisct heating can supply the remaining
industries with water based process heat througgtwork connecting the industries. The
CHP Plant can be a traditional steam turbine paiat fluidised bed technology. Also here,
additional biomass wastes will have to be addestder to cover the energy demands in case
industries.

The large size of the CHP Plant, compared to thelemindividual boilers, also enables a
more efficient conversion of the liquid bio-fuebfn Imperial, as it can be used in an over-
heater as combustion support, increasing the teathyperlevel in the furnace. This again
means that biomass waste with relatively high mogstontent can be incinerated without
lowering the temperature in the furnace notablés Tdads to higher steam temperatures, and
thus a higher power output. The bio-fuel can alsaived as a start-up fuel instead of fossil
fuels, which normally are applied for quick stapsuLybaek, 2004).

6.3 Discussion

To comply with the sustainable development conc@past 1.) formulated in Chapter 2,
Options B and Moth pose an enhancement of the energy supply compatbd presently
applied system in Navanakorn, described in Se@&itrabove. However, Options C has many
advantages compared to Option B, as emphasised aidawing on the sustainable
development concepts (Part I.) as outlined in GivaptSection 2.3.1.4.

Both energy supply systems (Option B & C) makeafsalready processed biomass waste

as fuel for energy production, as they mainly rely on indasand agricultural wastes etc.
This will lower the pressure on virgin materials far instance wood fuel), and phase out the
consumption of fossil fuels in general. When it @so‘optimising the production process

in regards to the use of energy/materigléiereunder implementingfficient biomass
converting technologiesOptions C is however much more efficient thani@pB. This is

due to the fact that power and heat is generatederprocess in CHP technologies, and not in
two separated processes, as it happens in Optido8ern biomass boilers can, however, be
very efficient in producing heat; but heat only.
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Applying ‘process integrationlowering fuel consumption (quantity/quality) isisdicial, as
many resources can be saved by doing this. Praoteggation can be applied within
companies for more efficient energy consumptions tTan be achieved by implementing
vacuum pumps and heat exchangers etc., as menganiget, hereby lowering the process
heat temperatures required, and making it possilse ‘waste heat’ elsewhere within the
company. Companies implementing Option B, can agi@ge initiatives just as well as those
applying Option C. The only difference is that gassibilities for applying external ‘process
integration’, by using the district heating netwak means of cascading the energy, not are a
possible for companies only applying Option B.

It is also very important to implemergfficient manufacturing equipmenigading to reduced
materials and energy consumption, such as fornostaooling, pumping and ventilation
activities etc. This is, however, not a necessitegwchoosing the biomass boiler (Option B).
It can be implemented without initiating any enesgying techniques and systems
whatsoever, leading to a very inefficient but deoaised production process and
consumption of energy. Implementation of biomas$@¥ith district heating requires, on the
other hand, implementation of energy saving teamscand systems, as the supply of heat
primarily is distributed as hot water (supply cgatn-only will not require any major technical
changes, but the efficiency of the system will toedr). As described above, Option C also
emphasise on theise of hot water instead of steams it reduces both the qualitative energy
requirement (from steam to hot water) and quantéagnergy requirements (the amount of
energy necessary to produce).

When it comes to establisihternal/external re-use of energy/materialsOption C is also
advantageous, as this can be applied for both pameéheat and on several temperature
levels. The benefits of supplying heat by mearsnoéxternal energy supply system, as the
biomass CHP with district heating, is evident,tagpiens up possibilities for cascading of
energy in several steps: Firstly from Imperial t8 BSnacks, and then from B.B. Snacks to
the district heating network. Also ‘waste heatfrdmperial, can be re-used through
distribution on the district heating network, iftre-used internally. Option B does not imply
distribution of heat to industries within the paals, it is based on individual solutions.

Thus, Option C leads tee-use of resources where the environmental benafe highest'.
The CHP technology also improves the possibiliieactuallyusingthe biomass waste for
energy purposes, as the additional waste requited be applied to a joint facility and not to
many smaller units, making the first easier logaty. This impliesre-use where the
resources are used most appropriat&iternatively, the biomass waste would have been
transported out of the Industrial Park, thus disgbéd with the normal waste or re-used
inefficiently elsewhere.

The analysis above show, that the biomass CHPdisthict heating (Option C) complies

with the sustainable development concepts (Paid B)much higher degree, compared to the
biomass boilers (Option B). From a sustainabilitynp of view this energy system should be
selected.

6.4 Extraction of elements for the Manual

To achieve improvements in the production procé3hai manufactures, the following
analysis must be conducted within industries ireotd assess the specific options (identified
in Section 6.1 and 6.2):
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Planning Guide elements

Make materials and energy monitoring in selectetligiries, here access the:

- Amount of power and heat use;

- Type of production process equipment; and

- Amount of damaged goods and wastes;

- Possibilities for applying internal or externatuse of the biomass waste, as either
energy or production potentials;

Make analysis of efficient processing equipment hecess the:

- Internal production processes in wood manufaatuimdustries, focusing on:
Processing Wood, Compresses airRamovals of sawdust;

- Internal production processes in fomhufacturing industries, focusing on:
Cooling, Pumping and Ventilation aittes;

- Internal production processes in citahrmanufacturing industries, focusing on:
Process air (compression), Blowinghiaery, Stirring and Cooling activities;

Makeanalysis of options for process integration, heceess the:
- Process water: Identify options for operatingtienufacturing process under
Vacuum, for implementing Heat Exchangers, Retatcn of hot water, and
for applying Cascading of steam,;
- Power use: Identify options for cortireg the use of process heat based on
power to process heat based on htarywa
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Chapter 7; Enhancing development opportunities

The first part of this chapter identifies how tarease the C£emission reduction potentials
of future CDM projects, and thus how to improveittlvapability to generate large amounts of
CER'’s. The focus is solely on G@missions and on an identification of energy syste
leading to higher emission reductions, when loolahthe different systems proposed in
Figure 2D Chapter 2. The section ends with suggiestio a ‘transformation process’the
energy supply system, proposing that also a suggedtvelopment of the energy system can
be applied.

The second part of this chapter will focus on howreate more value in developing countries
addressed by the CDM, as to contribute to higleselopment opportunities these

countries; thus an enhancement of the value chaimei South. Discussions will also be on
how to establish mega-suppliers of renewable enexgynology and how a supply-park can
evolve around such suppliers. Proposals will aksgilien to which types of energy projects
preferably to implement, according to their empleyrneffects and market expansion
possibilities, etc. To enhance the sustainableldpugent contribution of future CDM

projects, | will, in each part of this chapter,rgiin sustainable development concepts (Part
II.) for discussion, as to enable extraction oh@dats for the Planning Guide and Policy
Recommendations.

7.1 CO,emissions caused by different options proposed

The following section elaborates on different cajusces when choosing between the
technology options, previously outlined, dependinghe starting point selected. The section
illustrates, that large variations in @@isplacement is achieved depending on which GHG
abatement option is pursued. This impacts the 8p&iDM projects capability to achieve
large emission reductions and thus the amount é&’€generated.

The different options for C£displacements are hereafter discussed in relaiarich
overall purpose the project developer etc. has hamdthe initial choice influence the
possibilities for a suggestive development of thergy system at a later stage (energy
transformation process). The section ends withoat gitesentation of the industries point of
view (from the case study), when it comes to tramsing the energy supply. This is off
source a context dependent issue, but also depentisw developers propose the
transformation to take place, i.e. the role of stdes and their responsibility etc.

7.1.1 Different options for CQ, displacement

This section will identify which of the Options A € lead to the highest G@mission
reductions. The figures below are simplified moa#l&§igure 3A, 3B and 3C in Chapter 3
(in which the background assumptions for the calomhs are described), and show a
manufacturing industry’s production, distributionc&nsumption and final use of energy.

The industry below (Option 0) consumes fossil fned boiler to cover heat demands, while
power is supplied from the national grid. No meahenergy efficiency are applied and
energy losses due to inefficiencies are relatingfn. This energy supply is similar to the on
currently applied in case industries.
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Figure 7A: Fossil fuel Industrial Supply Side Projet (Option 0)

Energy Production Distribution & Consumption Process Energy use

Source: Own figure

CO, emissions from the heat supply (100 litré%iare estimated to (100 litre 0il*39.4 =
3,940 MJ = 3.94 GJ *74 kg Ger GJ) = 291.6 kG0O,. CO, emissions from supply of
power from central power plants, with an efficierfyd5 %, are estimated to (286 litre
0il*39.4 = 11,268.4 MJ = 11.37 GJ*74 kg gPer GJ) = 833.86 kg G hus, the total CO
emission from the energy system is 1,125.%5Ky. The total efficiency of the system is
estimated t@) = 40+90 / 100+286 = 0.34.

Figure 7B: Biomass fuel Industrial Supply Side Progct (Option A)

Energy Production Distribution & Consumption Process Energy use

Source: Own figure

In Option A above the manufacturing industry impérha modern biomass boiler, and make
CO, displacements corresponding to the use of fogsllfbr heat coverage. Power
consumption is transmitted from the national g, displacements therefore eq28ll.6

18 Both power and heat production is calculated @sgdeased on fuel oil for reasons of simplicity.
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kg CO,, and the total emissions from the system (fromgravges only) are therefore 833.68
kg CQO..

In Option B below, the manufacturing industry implents a biomass boiler, and hereafter
establishes energy efficiency in processing aaiwietc., which leads to 50 % reductions in
energy losses. The corresponding input of energgurees are thus similarly reduced, while
performing the same energy service as in Option A.

CO, displacements from heat uses still equals 291 @%gn though energy efficiency have
been applied), and the total @@missions from the power supply equals (286-2r4 dil =

15 litre 0il*39.4=591 MJ = 0.591 GJ*74 kg G@Per GJ ) = 44 kg COIn total the CQ
displacement are (291.6+44835 kg CO. The total efficiency of the system is estimaied t
n =45+90/75+271 = 0.4.

Figure 7C: Biomass fuel Industrial Supply/Demand Sie Project (Option B)

Energy Production Distribution & Consumption Process Energy use

Source: Own figure
In Option C1 below the manufacturing industry repkthe individual fossil fuel boiler, and

the grid connected power supply, with energy sufmoign a CHP Plant. No means of energy
efficiency are applied in this option.
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Figure D: Biomass fuel Industrial Systemic Supply Ble Project (Option C1)

Energy Production Distribution & Consumption Process Energy use

Source: Own figure

CO, displacements from heat uses once again equalé R§land from power supply the
total amount of 833.86 kg G substituted, totalling,125.5 kg CQ. The total efficiency of
the system is estimatedijo= 28+27 / 100 = 0.55.

Figure E: Biomass fuel Industrial Systemic Supply/@mand Side Project (Option C2)

Energy Production Distribution & Consumption Process Energy use

Source: Own figure

In Option C2 above the CQlisplacements are the same as in Option C1, lmuggn
efficiency is applied on the system. The advant#gbe system above is, however, the
relatively low fuel supply, and thereby pressurenatural resources. Thus, g@isplacement
equalsl,125.5 kg CQO, and the total efficiency of the system is estadabny = 22+31/ 75 =
0.7.
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7.1.2 Comments

Generation of CER'’s

As illustrated by the examples above, applicatibenergy efficiency generates no CER’s,
when implementedfter a conversion to biomass fuels. It is thus an @gtwhich has no
economical impacts for project developers, as ésdwot generate CER’s. In the case of
transformation of the industrial energy supplyillastrated here, it is important that such
activities are promoted, as it is a preconditiansigpply of - eventually later implemented -
district heating to industries.

The promotion of energy efficiency in industrieshich prepare for a later suggestive
development of the system - could beneficially iez@ certain amount of CER’s, as to create
incentives for project developers to implement gupafficiency. A type of graduation of
CER’s could be applied, in which energy efficieadgr instance implemented in industries
as a preparation for a later connection to supslyict heating - receive larger amounts of
CER'’s, compared to ordinary CDM activities. Thepgmse of this is to promote energy
efficiencybeforefuel switch initiatives.

It is quite clear from the examples above, thatssion reduction by means wdrious
activities(as for instance Option C2) along the materiats@mergy chain, lead to higher total
CO, emission reductions compared to single standitigiives in a limited part of the chain.
It is thus appropriate to take an integrated apgrda emission reduction, as the £0
displacement will be relatively higher when doirg s

The price of power has been quite steady recems y&&iB 3.2 per kwWh in 2008 data),
whereas bunker oil prices has doubled from 20@0G8 (THB 18-20 per litre in 2008 data).
When looking at the price structure, the focus DMCprojects in Thailand should therefore
be to subsidise the ‘heat-side’ of energy productio general, the pay-back period for heat
production projects in Thailand is 1 year, wheré&s3 years for CHP projects (Mgller,
2008). So, even though CHP is more cost-full theattonly technologies, it supports an
integrated approach. The additional power prodwre@HP Plants, not applied on heat-only
plants, will in the long run leads to higher £fatement (and more CER’s generated).

7.1.3 Options for transforming the energy supply sstem

7.1.3.1 ‘The transformation process’

As already pointed out in Chapter 6, it is evidiat Option C2 is the most appropriate option
when it comes to fulfilling the sustainable devetwmt concepts (Part I.), defined in Section
2.2.1.4, Chapter 2. For the project developer, ivaweOption C1 generates just as many
CER'’s as Option C2, in which energy efficiencyiatives are included. Thus, from the point
of view of generating CER'’s for emission trading,incentives talks for selecting Option C2.
Thus, energy efficiency must generate ‘extra CERisbe a part of a process in which
energy efficiency (saved energy) can lead to expans the numbers of industries supplied
by district heating.
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It is, however, not likely that all industries fit@ption C1 and C2 attractive economically,
and Option A or B might be the starting point floe transformation of the energy supply in
some situation. According to the sustainable dearaknt concepts (Part 1.), it is favourable to
pursue the possibilities given by Option B, in whanergy efficiency are included.

From a sustainability point of view it is not recarandable to let the starting point be energy
efficiency,if it is a barrier for an actual fuel switch. The igyesupply would in that case still
rely on non-sustainable energy sources. Substiftitia use of fossil fuels is thus a superior
solution, but if energy efficienaganbe implemented before an actual fuel switch guge
beneficially and can generate income from CER’$0dEil fuel substitutions cannot be
implemented for various reasons, energy efficiesayld be pursued, not only due to the
reduced amount of fossil fuels required, but magtartantly for the continuing possibility of
a suggestive transformation of the energy supyesy later on.

By prioritising the option’s in this order the ingtues will ‘prepare’ for a later connection to
the district heating network, and at the same tstablish a back-up supply of energy if
temporary break-down in the supply of district Ine@bccurs. Even though the individual
biomass boilers will be over-dimensioned (too lazgpacity) when energy efficiency is
implemented later on - reducing the overall eneggpirements at the industry - this will be
beneficial as a buffer for a higher industrial autpnd thus meet energy requirements that
might occur later on.

The CHP technology can beneficially be implememted larger manufacturing industry
using large quantities of high quality process himts, where the ‘heat market’ is largest. In
the case of Navanakorn, the CHP Plant could beeglat Imperial who has a relatively large
energy requirement, as shown in Chapter 6. Latea®energy efficiency are applied on the
industry, the demand for energy decrease and ‘wWeeste can be transmitted to other
industries as cascading of steam and district Aéaise industries will also have implemented
energy efficiency, which prepared them for supgidistrict heating.

It will be more costly to go from Option A to B atiten to Option C1 or C2, than directly to
pursue Option C2. As mentioned, some stakeholdgyistrihink that this transformation is
too cost full, and would prefer a more suggestieeetopment even though it is more
expensive in the long run. However, the slower gdHdbe suggestive development might
also imply that more manufacturing industries wdikd to participate over time.

7.1.4 The interests of case industries

Apart from what is practically possible and feasibtonomically is the interest of industries
in participating in different transformation proses. This issue is very context dependent,
and must be examined in each case, which candeadlifferent speed of implementing the
biomass CHP technology with district heating. Téetion below is based on interviews with
case industries in Thailand conducted in Januabylfeey 2007:

According to the empirical data, case industriesiodionecessarily pursue the option implying
implementation of individual biomass boilers. Opergbiomass boilers, compared to a joint
system based on district heating, are not vieweddrasre unproblematic or un-risky energy
supply option. On the contrarily, if implementingpimass boilers, the industries will have to
deal with operation of the boilers and the suppligiomass wastes. The latter also from
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external sources, as the internal waste generigtimo limited to cover the actual energy
demand.

The industries’ view when it comes to participating joint district heating network is
simple: If the economic risk, and the practicalisssrelated to operation and supply of
biomass waste, is taken by someone else, they vikaltb participate. Their knowledge is
limited to the manufacturing of goods and feedimg boilers with fuel oil. Thus, they have no
ambitions of becoming experts in operating biontessed supply of district heating.

They find the option of a joint energy system maiteactive than implementation of
individual biomass boilers, as long as expert$is field will operate the plant etc. The
reasons for this willingness to participate issuftirce increasing prices of fuel oil (from 9 to
15 THB/litre in 7 years), but also a growing comctar the environment, as they recognise
the negative impacts of fuel oil on the local a$l @we global environment. The economically
and practically concerns, are, however, still tremmotivation for agreeing to participate in
a joint energy system under the conditions of ‘®sponsibility’.

One industry stands out in the sense that theydMddd to invest or co-invest in a joint
energy system, namely Imperial Industrial ChemicBllss industry consumes around 11,000
MWh of steam yearly, and the ‘waste heat’ from toasumption could cover the process
heat demands in the remaining industries (wheneded to water based demand). Even
though the industry is categorised as a SME, i$ uskatively large amount of energy to
supply steam to reaction processes etc., takinggpléthin the industry. So, in this case study,
one of the industries was willing to invest or ce@st in an energy system increasing the
energy efficiency and converting it to a non-fossdl supply.

The conclusion from the above discussion is thalementation of biomass boilers in SME’s
not are viewed as an attracting option, as it isgpéxtra work and knowledge that exceeds the
capacity of industries. It that sense continuowsraipon of the fuel oil boilers are preferred, as
it is a simple task to operate and fuel them, a@lilengh the prices have increased quite
dramatically resent years. The joint system is e@wpon positively and if implemented and
operated by professionals - and with ‘no respoligibexcept from Imperial - this would be a
good option to the presently applied energy supply.

7.2 Discussion

But how is it possible to combine the energy ‘tfansation process’, with the priorities and
wishes of the industries? Thus, how can the inglstector be prepared or formed to
participate in the transformation process? Thislalemphasised in the following.

As already mentioned in Chapter 5, enhanced remylédcus on ‘heat’ - here understood as
CHP - could facilitate the transformation processppsed and lay the foundation for
industrial participation. The Thai strategy on neable energy and energy efficiency already
focus on industries, biomass and ‘heat’. In ordegrthance th#ink between national and
local levels; | therefore suggests that the Thai Royal Governtnmétiate a 3-year National
Master Plan (on a mandatory or voluntary basisyvhich the industrial sector in Thailand
(industries located in Industrial Parks) undergmréligh actions in regards to energy
efficiency and consumption of heat.
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The overall purpose of the National Master Plato imwer the total energy consumption in
industries (quantitative) and to convert the indabktise of steam to a water based demand
where possible (qualitative). The Master Plan sthawalt only be limited to food-, wood and
chemical industries, but cover all manufacturesatied in the sites mentioned.

| also suggest, that actions on energy efficietoukl lead to higher amounts of CER'’s (a
CER’s ‘ADDER’), as to create incentives to applergy efficiency in industriebeforeother
types of actions (as for instance fuel switch).

Such actions will imply large saving in GHG emisg@ppropriate for trade through CDM.
By bundling the projects and using the programm@idv approach (pCDM), the costs

could be kept at a reasonable level. When the M&#m is implemented an additional 3-year
Master Plan can be commenced, in which the typeasfsformation process’ is selected in
each specific context. This transformation willasg imply large GHG savings appropriate
for trade. Whether being individual biomass boil@rs joint supply of district heating, it can
once again be bundled and enjoy the pCDM approach.

If such Master Plan can be implemented it is veydiicially, as it showsonsensus on
long-tern visionfor the Thai society, and the chances for sustagmeronmental impacts
increases. It is thus recommended that MoE, IEAT MOI jointly set up such regulatory
frameworks for this vision for targeted Thai indiest (see more details on Thailand in
Chapter 9).

7.3 Extraction of elements for the Manual

Planning Guide elements

* Transformation 1: Place the biomass CHP Planteainthiustry consuming the highest
amount of energy, with previous energy efficienppleed;

Seek local industries’ connection to therdisheating network, with previous energy
efficiency applied for appropriate coveragemergy demands by district heating;

» Transformation 2: Place the biomass CHP Planteainithustry consuming the highest
amount of energy;

Replace the existing fossil fuel boilers at theeotindustries with more efficient
biomass boilers;

Improve the energy efficiency within the industregsa later stage (both the large
industry with the CHP Plant, and those to be cotatem the district heating
network);

And by then connect the CHP Plant to a districtinganetwork for collective supply
of energy to all industries;

» Clarify which interests industries have in partatipg in either of the two
transformation processes. As this would be cordegendent, one transformation
process might not be the right process in a diffecentext. The starting point of the
transformation depends upon the interests of ttiesinies, as well as on governmental
actions etc. If energy efficiency, for instanceajpplied in all industries, it is more
likely that Transformation 1 will be selected;
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Policy Recommendations

» Set-up a National Master Plan consisting of twpsthat will enable any of the above
mentioned Transformation Strategies;

» Set-up a CER’s ‘ADDER'’ that will act as incentivar fealising CER’s from projects
dealing with energy efficiency, based on Nationasiér Plan actions in industries
(before commencing fuel switching);

7.4 Revolving the development effect of CDM projest

Previously, | have emphasised on the use of In@ligicology etc. as a means of approaching
industrial activities, energy production and conption etc., thus anaterials and energy
chain-approach: In the following, | will introduce a quite simil@pproach to understanding
industrial activities, but with emphasis on theremmical side of these processes. Madue
chain-approach’addresses economical consequences of productigities. It is therefore
useful for pointing out areas of importance whehagting the sustainable development
contribution of future CDM projects. Below, | wibhok into different options for expanding
the value chain connected to future CDM project§hailand.

7.4.1 Upgrading the energy supply

In this section, | will identify four potential mesa of upgrading the energy supply, which has
positive impacts on the Thai value chain at manglke

7.4.1.1 Industrial energy supply

Option A in Section 7.1.1Biomass fuel Industrial Supply Side Projaatplies a relatively
simple value chain, which consists of: Biomass faput, Conversion technology (boiler),
Thermal energy output and Energy use. The valum ¢hguite limited and possibilities for
expanding it to a more advanced level are limiiagk to the relatively narrow value chain, it
is likely that Option A carries great inefficiensign the use of materials etc. (biomass fuel,
energy production and consumption). Also, powepsumust be transmitted from the
outside, and therefore add negative to the valaenclAn upgrading of this system - as
proposed by Option BBiomass fuel Industrial Supply/Demand Side Prdjeainplies a more
efficient production and consumption of the enefmyt, the value chain largely remains the
same.

7.4.1.2 Upgrading

Thefirst upgradingis to identify appropriate industries or wasteayators, which can
contribute with valuable biomass wastes, that etlser, would have been discharged or
inefficiently reused. This can be industrial wastegjanic household waste or agricultural
wastes from the local community. By using the desgles from various ‘waste generators’,
the biomass waste will be included in a value claaid substitute the use of fossil fuels,
which presently is an economic burden for indust(aeld negatively to the value chain).
Moreover, the present waste handling costs, as$teince waste transportation to landfill
areas, will be reduced, etc.
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Thesecond upgradings to make sure that the positive impacts (enviventally and
economically) from the potential use of biomasste/désr energy production, is improved
even further by applying energy efficiency. This ¢ obtained by implementing energy
efficient equipment, by converting from high to lgwalitative energy, by process integration
and cascading of energy, the latter through didteating networks if implemented. This will
add value as saved expenses on energy (quaniyatvel through lower temperature
requirements of for instance process heat userigadiresource savings’ (qualitatively).

As illustrated earlier, energy efficiency can adlnl value through CER’s generation if
implementedeforean actual fuel switch takes place.

Thethird upgradingis to apply production of both powand heat by for instance a CHP
Plant, increasing the total efficiency of energgdarction and limiting materials consumption.
The generation of both power and heat add anotddae\chain to the supply of energy, as
power will be generated internally and not transedifrom the grid, which presently pose an
economic burden for industries. Power, not consuwiddn the industries, can be sold on the
grid or to other industries nearby or to the nadlagrid.

Thefourth upgradingis to identify local manufactures of energy tedbgees, so as to
expand the value chain to local manufacturing néveable energy technology. If the
technology cannot be manufactured by local suppltaut require transfer from developed
countries, another type of technology supply shdaestablished, focusing on creating an
expanded value chain through a domedistribution system or chain. This upgrading will
have a positive effect on local manufacturing irides, as they can engage in an expanded
value chain with new business opportunities emergin

7.4.2 Revolving development opportunities

In this section, | will identify the opportunitiésr setting up manufacturing of energy
technologies in Thailand; How it can be done anciwkechnologies primarily to focus on in
order to enhance the development effects.

7.4.2.1 Profile of the value chain in developing di

Development projects often struggle with a disprapn in project contribution. Not more
than 20 % of the project contribution normally cafimm the host country, whereas the
remaining 80 % comes from developed countries.Zth& contribution from the developing
country is often - especially for energy projectslated to construction of the buildings etc.,
that are required for implementing and operatirggehergy facility. All other equipment (for
CHP: pipers, boilers, turbines etc.) will be traséd from developed countries. Supply of
spare parts etc. will most often also stem fromettgyed countries. In most cases local jobs
will be provided by maintenance and operation efithplemented energy plant, and the
contributions to the ‘*hardware-side’ of developmerdjects, as mentioned, often be limited
to building facilities. The spreading effect onathelated branches and suppliers are thus
limited or non existent (Kjeer, 2006).

The above example illustrates that a very largegfahe value chain stay’s within the
developed countries, and that the impacts on dpireaountries - from this ‘global
outsourcing’ of activities - is quite limited (Géfie Sturgeon, 2004). The development
effects would thus be more significant, if a largesject contribution from developing
countries could be applied, and a similar lowertgbation from developed countries could
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be realised. This would not necessarily imply tihate inefficient local technologies should
be applied, but merely that another sort of distidn system could be promoted. Off course,
if technologies with great potentials already ekighe developing country, resources from
the North should be channelled as know-how to agvtiem even further. The ‘technology
transfer’ must thus focus more on the know-how,sideopposed to the hard-ware side of
transfer.

It would also not necessary imply that jobs are¢ ilmgountries in the North, or that the
developing countries in the South will ‘take-ovemovation of the specific technology and
by-pass further technology development in the Neghd thereby take over the market for
renewable energy technologies.

As far as the first issue, literature suggestsdldong as the distribution system is market-
seeking, a ‘global outsourcing’ of activities whlhve either a beneficial or a neutral impact on
the employment in developed countries. Most oftenyever, the new markets in developing
countries will have a spin-off effect on the econyooh countries in the North, when it comes
to provide management and product innovation ardldpment jobs, and to generate cash
that might be used for domestic development eterdffi & Sturgeon, 2004). According to

the Federation of Danish Industries (DI) this viemp seems highly accepted, and do not
lead to concerns about the employment impacts enisBaompanies, as the innovation and
know-how connected to the technologies are expdotedntinue to be performed in the
North (Hauch, 2008).

As far as the second issue, experience from Scagh/Asia show that countries in the South
are perfectly capable of manufacturing the techgielofrom the North, if adequate training
and transfer of know-how is applied, but furtheramation of the technologies is not likely to
happen due to lack of capacities (Holm, 2008).

Several stakeholders also point to the inefficieimcyansfer of hardware from the North to
the other side of the planet in the South - bemwitebs from Vglund or wind turbines from
Vestas. It makes little sense to transport theware over such distances, instead of setting
up the construction of these technologies in th&ls@nd create new business opportunities
in developing countries (Mgller, 2008 & Holm, 2088 rapasawad, 2008 & Greasen, 2008
& Prakitsri, 2008).

7.4.2.2 Suggestions for a new distribution chain

The distribution chain to be developed in host ¢nes - here emphasising biomass CHP with
district heating - is based on one or marega-supplierscontributing with for instance
biomass boilers, district heating pipes and heeh@xgers etc., manufactured in the host
country or near by (not merely shipped from Europeauntries). The mega-suppliers use
equipment, materials and resources etc. fréota supply-parkthat develops and evolves
around the mega-suppliers. Thus, the new distobuthain evolves around a local value
chain, in which a higher part of the economic valgenerated in the distribution chastays
within the developing countries in the South.

In the case of Thailand several companies alreaahyufacture boilers, but the efficiency is
not as high as boilers produced in for instancensk. The knowledge of designing
furnaces for optimal conversion of biomass wasthus limited in Thailand. In Malaysia
boiler manufactures have enjoyed partnerships aviffanish boiler manufacturer named
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Valund, which have resulted in a more efficienttemlogy with enhanced capacity to convert
the waste from palm oil mills.

| suggest that such partnership is establishedh&ldnd, between for instance Vaglund and
Bangkok Industrial Boilers or/and Hansa Boiler tnegional, which are Thai companies with
many years of experience in producing differentkiof boilers (Mgller, 2008a). Such
partnerships could also be established betweersbamanufactures of district heating pipes
(for instance Logstor or/and StarPipes), and relestakeholders in Thailand with knowledge
of pipes for heat transmission, as for instanceNam Thai (Sutiratana, 2008). Manufactures
of insulated district heating pipes from Finland@areviously been in Thailand, but do to
lack of markets they pulled out of the country (Mgl2007b). With the proposed market
expansion discussed in the section below, it wdubayever, be possible to sustain a
production of districts heating pipes in Thailand.

Also potential manufactures of heat exchangershaildnd (as for instance Genesis) could be
include in the effort to set up a local manufaetgrscheme of biomass CHP with district
heating. The steam turbine technology can for mtstde provided by AG Kuhule, Kopp &
Kausch, which origin from Germany. In Singaporewbweer, an authorised dealer of this
technology ‘Jepsen & Jessen Technology’ is sityaed could provide the turbines required
(Mgller, 2007a). The company already has a loggitireal experience in manufacturing
efficient turbines, so an actual production in Ténadl would not be reasonably. Also,

Thailand has no previous experience in steam tanmanufacturing, and as it is a highly
complicated technology to produce | recommend ingpioom the nearby Singapore or from
China.

With or without a specific turbine manufacturingTihailand, a local supply park will have to
be established for spare parts and maintenangesetparts of the value chain will stay in
Thailand. The above manufactures can act as thefdegplier, and a local or regional
supply-park evolves around this manufacturing.

7.4.2.3 Market expansion

The new distribution system requires that a largeket (technology demand) for biomass
CHP with district heating can be established, adriliestments in setting up mega-supplier’s,
as well as the supporting supply-parks, are highotential market in Thailand for biomass
CHP are, as earlier stated, the Industrial ParR$hailand. Within these parks many industries
are located with a demand for power and heat. Raldviomass wastes are generated by
industries placed in these areas, as shown in €h@pAlso, agricultural waste and organic
waste from households and commerce in the commatutycan be supplied as fuel (Lybaek,
2004). In Thailand around 70-80 Industrial Parkistsxand in Asia a large part of the worlds
12,600 industrial parks are placed (GTZ, 2000).rélethus a great potential for spreading
the technology, not only to Thailand.

As mentioned above, the market expansion can benemted by a National Master Plan, in
which actions within the Thai Industrial Parks améiated by a two step plan. The first step
would be to establish quantitative and qualitagmwergy savings in all industries located in
Industrial Parks in Thailand, and then secondlyntplement biomass based CHP with
district heating. In this way the biomass based @Hf®nnected to the existing national
policies on ‘DSM & EE’. On top of that it is, ofoairse, important to evaluate whether the
renewable energy resources identified are apprepioa the potential market identified. In
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Thailand, the renewable energy resources availaklenainly ‘biomass resources’, which are
the case in many developing countries in SEA.

7.4.2.4 Employment opportunities and biomass techiagies

Another issue which is important to include wheeréasing the sustainable development
contribution of CDM projects, is the type of prdg¢technologies) to implement. Several
studies point to a very different output in jobatien for different kinds of technologies
implemented. As effort is made to enhance the CDNieveloping countries, this inequity is
important to emphasise.

Research data indicates (Kjeer, 2006), that biomedated technologies tend to be labour-
intensive. The implementation of biomass techn@sgas opposed to other types of
technology implementation, could thus imply pogtaconomic benefits for local
communities in the developing world. This conclusi® also argued by IEA, the International
Energy Agency, who state that:

“...it is clear that bioenergy can significantly coiiute to employment at local, regional and
national level. [.....] bioenergy is the most lalbentensive technology and has the highest
employment-creation potential¢/EA Bioenergy, 2005:8).

And further:

“Among other renewables, bioenergy is the most g for the developing countries, as
its mobilization can provide large employment gatien scheme’{IEA Bioenergy, 2005:7)

In my opinion, it is beneficial to implement bionsaSDM projects in developing countries, as
opposed to other projects, where possible. The termg impact when it comes to job creation
and the related income generation is thus highewpeoed to other technologies.
Implementation of wind power and solar cells ameifigtance characterised by creating jobs
in the ‘construction phase’, whereas the ‘mainteeat operation’ are relatively limited. For
biomass technologies the majority of the jobs e@atre placed in ‘maintenance & operation’
and in the supply of fuel to the energy facilitig Al Bioenergy, 2005 & Kjeer, 2006).

In the lifetime of such technologies the benefitslbcal communities are thus much higher,
compared to technologies primarily providing jokairelatively short ‘construction’ period.
Creating jobs in both short term (construction/nfanturing) and long term (M&O and fuel
supply) has thus high priority. Such job creationld potentially be targeted marginal groups
in Thailand, as to increase the level of incomérithistion and education for this group of
people, who has been increasingly marginaliseast-pgricultural Thailand (Laird, 2000 &
Sukkomoed, 2008).

On top of the direct jobs created by implementatibhiomass technologies indirect jobs will
be created, as the direct employment creates inemahe&lemands, which again creates new
jobs. Direct employment normally leads to indirestployment at a level 2 to 4 times the
direct employment (Kjeer, 2006). If Thailand manatgesstablish itself asraega-supplieof
biomass CHP with supply of district heating, inéhgla largesupply-parkas discussed
earlier, it will benefit employment even furthenthb directly and indirectly.
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7.4.2.5 Costs of technologies

To make the transformation of the energy supplyesygsas less cost full for the Thai society
as possible, I also suggest the implementatioel@lie and proven technologies with
reasonable cost levels per unit of generated erargput. This will assists Thailand in
lowering the economic burden on transforming thergy supply system, and secure a
reliable and stable energy supply. Thus, Thailaildwt be exposed to technology
experiments, but solely to stable and reliable gynechemes.

7.5 Discussion

A strongerpeople centredapproach to the implementation of CDM project3 nailand

could be applied in the future. ‘Poverty reductiavery much an issue of concern in
Thailand these years, as a group of people hashtained access to the increasing wealth in
Thailand over the last 20 years. These groups @blpehave thus not benefited from the
previous increase in income distribution in Thadlatihus the value chain has not penetrated
down to this population (Sukkomoed, 2008). Thislddae revolved by making this group of
people ‘targets’ for a new income distribution soleein Thailand, enabled through enhanced
CDM projects.

By looking at potential technologies that benégtwort and long term employment’, this
group of people can be integrated in the valuerchgivarious meand.ong term
employmentfor this group of people would be supply of biosé&sgricultural waste or the
growing of energy crops), and maintenance of thlrtelogy (or parts of ityShort term
employmentfor this group of people is connected to the maciwfring of the technology (or
parts of it). Thus, the value chain-approach hasgsl in identifying future potential
beneficiaries of enhanced CDM project activities.

Energy technology manufacturing in Thailand is jwatfew exceptions, of a relatively low
standard compared to the technology manufacturéeeiiNorth. Imports of equipment from
the North are therefore often applied, and almogttachnology or project idea with a
connection to the North is regarded as a qualidpp(Salam, 2007). On the other hand,
analysis above indicates, that Thailand actualixelslarge resource base when it comes to
manufacturing energy technologies, and it is idietihow Thailand can set up a local
technology manufacturing scheme. It can thereferedmcluded, that the value chain
connected to energy technology manufacturing hagetdully benefited the Thai producers.

Thus, the value chain-approach exercised heredeasified weaknesses (no production of
efficient renewable energy technologies in Thaildnd mainly imports)and possibilities
(potential manufactures of energy technologiesednof transfer of know-how to improve
the technologies). Technology manufacturing in Temal can thereforelevelop and build on
existing capacities’by relying on and enhance the local resource iatbee country. This
technology manufacturing must, as mentioned eatliebased on the production of proven
and reliable technologies that are cost effecageo lower the economic burden of
transforming the energy supply system in Thailand.
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By connecting the development of a local manufaatuof ‘appropriate biomass
technologies’ in Thailand with ‘poverty reductioeihhanced CDM projects can assists in
expanding the value chain in Thailand on sevekadlfewith multiple purposes and benefits,
improving the'‘comprehensiveness and integrationf the CDM activities in Thailand.

7.6 Extraction of elements for the Manual

Planning Guide elements

In order to create changes in the value chain, thighpurpose of enhancing the opportunities
for resourcesot being transferred to the North, the followingiistitves can be applied:

» Preferably select CDM project activities with agmtial of high value chain
expansion, by establishing as many upgrading asiljesand thus potential
development effects;

* Look at the market potentials for ‘spreading thehtelogy’ and the match of
identified ‘renewable energy resources’;

» Identify if local manufacturer of appropriate teokhwgy exist (or parts of

technology), as preferably to applyaldegional manufactured technology;

» Preferably select biomass technologies before admewable energy technologies, as
the employment effects is highest;

* Implement cost effective technologies to lowereékenomic burden for the Thai
society in transforming the energy supply system;

Policy Recommendations

In order to create changes in the value chain, thighpurpose of enhancing the opportunities
for resourcesot being transferred to the North, the followingititves can be applied:

* ldentify potential manufactures of energy techngltogally/regionally, to commence
a joint venture with foreign (for example Danishamafactures of efficient energy
technology;

* Set-up Mega-Supplier’s of appropriate technolodiased on skilled Thai craftsmen
and local resources utilisation in general,

» Set-up a local Supply-Park of goods and materatetvice the Mega-Suppliers,
based on skilled Thai craftsmen and local resowrtbsation in general;
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Chapter 8; Planning Guide, PDD elements and
case example

This chapter is separated into two parts: OneiRaealing with the Planning Guide based on
the ‘Planning Guide elements’ identified throughthis study (Part I.A.), as well as on
extracting PDD elements for future CDM project aties (Part 1.B.). Another part of the
chapter exemplifies the Planning Guide and appiied®?DD elements on a Thai case study
(Part 11.). At the end of the chapter, | sum-uptloa sustainable development contribution
posed by the project activity on the specific Témmtext addressed.

All ‘Policy Recommendations’ identified throughatie project report, are, as stated earlier,
integrated into strategies for strengthening theral Institutional & framework conditions in
Thailand, presented in Chapter 9.

8.1 Part I.A.: Planning Guide

In the following section, | present the ‘Planningi@e elements’, identified throughout the
project report, in a planning process followinggital planning order. The planning process
takes its departure in the implementation of asnable energy technology posing many
development possibilities for Thailand; the ‘biom&HP with district heating’ (Option C in
Figure 2D, Chapter 2). This technology is discusgedgainst other renewable energy
technologies, and especially the biomass boiletig@B), as to emphasise the advantages of
the first. From the planning process described alitowill be possible to draw out PDD
elements leading to enhanced CDM projects.

Figure 8A below, illustrates the planning processnplementing ‘biomass CHP with district
heating’, and the extraction of PDD elements. knghction below, | will arrange the
‘Planning Guide elements’ extracted throughout stigly in a logical order following the
planning process shown in the figure. If necesdamll add additional elements to the
Planning Guide not extracted in the study. Theigedhat follows, will elaborate on the
extraction of PDD elements.

8.1.1 Introduction

» Preferably select CDM project activities with agmtial of high value chain
expansion, by establishing as many upgrading asiljesand thus potential
development effects; (from Chapter 7)

Pave the way for future value chain upgrading

The Planning Guide takes its departure akue chain expansiginspired by the upgrading
of the energy system described in Section 7.4.¢hE&ep of the Planning Guide will enable,
that later steps of the Planning Guide - and theesten further value chain upgrading - are
possible. The Planning Guide thus enables futueitaes not necessarily taken now, by
identifying appropriate frameworks - or developmpath - for project activities. Thus, the
Planning Guide is open for project activities impented with different speed depending on
local conditions, etc.
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Figure 8A: Planning Guide for biomass CHP with distict heating and extractions
of PDD elements

Planning Guide for
"Biomass CHP with Extractions PDD elements

District Heating"
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8.1.2 Step 1: ‘Choice of industries and areas’

The first value chain expansion, outlined in Fig8feabove, is tadentify appropriate areas
and target industriefor CDM project activities. By identifying resows previously treated
as waste and converting these into valuable fuediergy production consumed locally, a
value chain upgrading at several levels are acHieliee purpose of the first value chain
upgrading is thus to enable exchanges of matexralsenergy - applied now or later - and
enhance the future outreach of CDM projects. Thideiscribed below:

» Identify Industrial Parks, or relevant industria¢as, in witch industries are located
close to one another; (from Chapter 3)

Identify appropriate sites

To improve the possibilities for creating CDM prdfjactivities in Thailand with many
development opportunities for the country, it igorant to point out areas in which such
projects can evolve, if necessary through a latggestive development. In Industrial
Parks the industries are located close to one anatid relevant biomass residues are
generated within and outside the site. This mdaasitis possible to establish symbiosis
or apply Industrial Ecology principals between istties located in these sites, as options
for exchanges of materials and energy are preshig.means that many resources, which
now are being wasted, can be re-used within sudtsPa

Production and consumption of povaard heat within the Industrial Parks is another
possibility, as the market for heat is constitubgdhe industries located within the Parks.
This means that energy wastes - such as the onkappens on for instance stand-alone
palm oil or rice mills etc. - could be eliminated, a market for excess heat exists.
Likewise, industrial biomass residues, which preaslg were regarded as inappropriate
for on-site energy production could be feasiblé asll be collected from many sources,
making it more appropriate for energy productionctslocations thus enable that
materials and energy exchanges can be appliedr assfance through a collective
distribution of power and heat by means of CH®idinass waste from the local
community is re-used, instead of being dischargddridfills etc, it limits the pressure on
locating dump sites and reduces the methane emssBiom biomass decay, thus lowering
the CQ emissions.

» Point out the food, - wood and chemical industieesited relatively close to one
another in the Industrial Parks, who is todme the main ‘CDM-industries’;
(from Chapter 3)

Identify appropriate industries

An identification of appropriate industries beirgpecially relevant for conversion to biomass
based supply of energy - either through implemeariaif biomass boilers or CHP - is pointed
out. The focus is here on SME’s and on those géngreelatively large amount of primarily
clean biomass waste (Lybaek, 2004). They are selest@appropriate target industries for
distribution of process heat by means of biomas® @ih district heating. These industries
are especially identified in the food, - wood ahé@mical line of business, but other types of
industries like paper milling, tanning and brewsojt-drinks businesses would also be
appropriate (lbid.).
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It is beneficially to select industries acting ashobiomass waste generators, as well as
(power) and heat markets for the energy produckd.pirticipating industries will in this
way obtain ‘ownership’ to more than one part of éikpanded value chain. The industries’
commitment to participate will thus be higher, lasyt save expenses on both fossil fuel
substitution, waste handling costsd on grid power substitution (when implementing
biomass CHP).

» Preferably make improvements all along the mateaall energy chain, as to increase
the overall efficiency of the production procesy] o avoid fossil fuel consumption;
(from Chapter 3)

Decentralise and decarbonise the energy supply

The exchanges of materials and energy, which assilple within the identified sites and
industries mentioned above, can also assist Thhiladecentralising its energy supply and
thus help in limiting a huge economic burden putlencountry (Laird, 2000).

The production of power on centralised power plamiBhailand is quite inefficient and
primarily based on fossil fuels. These are no ithstron of heat from the centralised plants,
and this energy is therefore cooled down in codlowgers; thus wasted. By setting up
renewable energy projects within Industrial Park¥hailand, it gives the country a unique
possibly of decentralising and decarbonising teeergy supply. At the same time it
improves the conditions for applying a more efintiase of energy in the Thai society;
obtaining higher inefficiency in the productionsulibution and consumption of energy.

Through such decentralisation and decarbonisafitmegpresently much centralised energy
supply, Thailand can achieve a higher energy sglply and rely less on fossil fuel imports,
which they primarily do today as 60 % of the enecggsumption is based on imports
(Suksumek, 2008). The local community can be ergdjagsuch decentralised biomass based
energy supply at many different levels, creatirgsjand new business opportunities, etc.
Thus, waste from industries, households and adguiciktc. in the community can be re-used
and thus benefit many potential local stakeholders.

Establish high ‘outreach’ possibilities connected future project activities

As emphasised above, it is important to create gooditions for CDM project activities, by
identifying viable frameworks or paths for a potehtuture suggestive development of the
energy supply. Such ‘viable frameworks’ are obtdjntthe CDM project proposed contains
many different options for activities, connectedrtany different stages all along the
materials and energy chain, and thereby contaienpiel high project outreachThis again
leads to better possibilities for creating new beass opportunities or/and avoided expenses
(and thereby income) for stakeholders in the lcoahmunity. Biomass CHP and Industrial
Parks are therefore interpreted as ‘Industrial &gplEngines’ or ‘Symbiosis Motors’,
meaning that the many options for exchanges of maédeand energy etc. within the Industrial
Parks, can be materialised through the implememtati a biomass CHP Plant with supply of
district heating.

* Include relevant local stakeholders in the projearder to enhance the benefits of the
project activity in the local community. This cae kelevant stakeholders at all levels
of the materials and energy chain connected tpithject activity, etc.; (from Chapter
4)
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Include relevant local stakeholders

Relevant stakeholders are potential beneficiafiegting up the energy system in the
community. Firstly, it is waste generators fromhantthe site: Industries, households, or
owners/regulators of the industrial site, etc. ey it is waste generators from outside the
site: Farmers generating agricultural residues,saakieholders responsible for waste
generation and handling in the municipality or pnae, in which the industrial sites are
located. These stakeholders must be included ipritject activity to make it viably in the
local community.

8.1.3 Step 2: ‘Resource studies in industries anddal community’

The previous upgrading focused on identifying areds appropriate biomass waste for
energy production, as well as on relevant industcreating potential options for later
upgrading of the value chain for efficient prodoatand consumption of energy. The present
upgrading (Step 2), deals with options for achigVarge emission reductions in the
production of energyby identifying available resources within the coomity and by

selecting the most appropriate type of technolagyie emission reductions. The following
step (Step 3) deals with options for achieving smisreductions caused by energy savings
within target industries.

* Preferably implement CDM projects leading to thghleist CQ emission reductions,
implying that attention should be given to the miate and energy chain as a whole,
and not only to single standing initiatives; (fr@@hapter 7)

Seek large emission reductions in production of egye- Materials chain

CO, emission reductions can be obtained by using ssmesidues previously treated as
waste. It is therefore important to identify thessources as to enhance the possibilities for
achieving high emission reductions by applying théste in energy production, and thus
phase out the discharge of valuable resourcekelfotlowing, some means of identifying
biomass resources will be highlighted, but othepueces than those mentioned below might
be available in the given context:

Inside the Industrial Park:

Industrial waste Biomass waste being either solid or liquid, whieim be used for energy
purposed (some of it must be pre-dried before graited). Large fractions of biomass waste
highly appropriate for energy production (i.e. woeaste, sawdust), tend to be transported
outs of the Industrial Parks, and re-used ineffitiefor production of heat-only elsewhere.
Household wasteRelevant solid fractions from household wasterappate for incineration.
Waste from commerce/officd®elevant solid fractions from commerce/officélss Ishopping
malls, cinemas, hospitals, schools, etc.

Sludge from WWTP&Vaste water from the industries is often treatecentral WWTP’s at
the industrial site. The sludge can be incinerafdre going to landfills, or even digested in
a biogas plant (together with liquid organic housdlwaste), before being incinerated
together with the industrial waste (Lybaek, 2004).

Outside the Industrial Park:
Agricultural waste This type of waste can be any organic residuedymred in the local
community, like rice straw -and husk, as well asrpail mill residues, etc.
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Waste from commerce/food markédsitside the industrial site there might be rete\solid
biomass fractions available from commerce. Anopessibility is the many fruit and
vegetables markets in Thailand, generating varigoss of biomass waste that could be
appropriate for energy production (shells, fibfegit and vegetable tops -or peel offs, etc.), of
which some will have to be pre-dried before incated.

Household waste from the Municipality and Provin&kso relevant solid fractions from the
household waste generated outside the Industriald2a be relevant resources for energy
production. As the amounts of household waste @mil@ihd are increasing, the local
authorities will be interested in finding other meaf waste handling than landfill dumping
(Lybaek, 2004).

In most cases, the majority of the waste mentiai®n/e are being transported out of the
Industrial Parks in Thailand, and dumped in latglbir directly on - in some cases
unauthorised - dumpsites, leading to air pollutfdrurned uncontrolled or methane emissions
if left to decay. As for the agricultural residues very common in Thailand to burn this
waste on the fields, causing many environmentablpros and traffic accidents due to the
smoke developed (Sutiratani, 2008). Methane ennissaoe emitted when the waste decay on
the fields, and when burned directly it causesi@agr emissions.

When using large amounts of the residues mentiabese in energy production, it will lead
to CO, emission reductions all along theaterials chainBelow, | will emphasise how to
achieve many C@emission reductions all along theergy chairconnected to energy
production.

Seek large emission reductions in production of egye- Energy chain

It is beneficially to create as many g€nission reductions as possible along the energy ch
connected to the project activity. Thus, singlediag initiatives in a limited part of the chain
have low emission reduction impacts, whereas varamtivities all along the energy chain
have higher C@emission reduction impacts.

Biomass CHP has a higher €@mission reduction potential compared to for insta
biomass boilers, as an actual conversion to biofedsre applied ilboth power and heat
production. Thus, further emissions along the ni@teand energy chain, for instance related
to extraction and transportation of fossil fuetsnfrthe outside (for both power and heat
supply) are also avoided, leading to even furth®s €mission reductions. It is clear that the
implementation of biomass CHP reduce these emiss&atively more than biomass boilers
do, as the technology phase out fossil fuelsatin power and heat supply.

Another example is hydro power and solar PV whicly phase out fossil fuels in a limited
part of the energy chain; in power production. Aesse technologies has no impacts on the
materials chain of energy production, they createmission reductions in this part of the
chain - for instance by making use of biomass tescetc. previously transported to landfills
leading to high emissions of methane - and thenebyalue chain upgrading.

Thus, biomass technologies therefore add valulearnacal community, as former waste
products are converted into valuable resourcesadiy the value chain. As mentioned
above, the CHP technology here adds more valuethigabiomass boilers. Another advantage
of biomass CHP compared to boilers is that the Isanabunts of waste, generated by some
industries within the industrial sites, might obky feasible for energy purposes in a joint
facility due to the large scale advantages, andmsmaller boilers for individual use.
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A final advantage of biomass CHP compared to bwikethat the total amount of energy to be
covered when applying this technology can be redisagnificantly. Cascading of energy
between industries and between industries andisiigctl heating network, reduce the total
amount of energy necessary to produce. This méan&kew energy’ requirements are
lowered, and that ‘waste energy’ can cover a largeunt of the total energy consumption,
leading to even further G@mission reductions. Thus, biomass CHP with disheating are
superior in limiting CQ emissions, as the expanded value chain interfaitksnany CQ
emission reduction opportunities.

* Implement cost effective technologies to lowereékenomic burden for the Thai
society in transforming the energy supply systdron{ Chapter 7)

Seek low C@Qabatement costs

To achieve CQreductions at a reasonable cost, it is also inapdto combine the above
approach with economic considerations. Certainwabé energy technologies are relatively
more expensive compared to other types of renewable financial generation costs of solar
PV for power generation are for instance THB 154®Vh, whereas this price is THB
2.52/kWh for mini hydro power. Also technologiegpahle of providing the same energy
service, can vary greatly in cost depending orréinewable energy scheme selecteth A

MW biomass condensing platias a financial generation cost of THB 3.33/kWdmpared

to a‘'5 MW biomass backpressure plamtith supply of steam, which has a price of THB
0.23/kWh (DEDE & DANIDA, 2006). Thus, it is imporato select a commercial and well-
proven technology at a reasonable price, if théesbant costs should be kept at a low level.

Apart from the actuatostsof the renewable energy technologiescharacteralso has an
impact on the GHG abatement costs. As biomass GldRilcharacter enabling it to phase out
the use of fossil fuels and generate both powerhaadl it impacts the total abatement cost, as
more GHG emissions are avoided by relatively lichiglditional costs (Mgller, 2008). Thus,
the character of certain renewable energy techresage therefore superior, as their GHG
abatement costs are relatively lower comparedHerdechnologies. From the example above
it is evident that supply and thus consumptionte&as from the 5 MW backpressure plant
have a very high impact on the financial generatiosts of the energy, compared to the 5
MW condensing plant with supply of power only.

Also large amounts of renewable resources have tavhilable if low abatement costs should
be obtained. This is independent of whether thgeptactivity is based on biomass, wind or
solar energy. The higher amount of resources @laithe more viable the project activities.
Large amounts of natural resources will benefipatential usability, and the potential costs
of using it will be lower compared to limited resoe availability.

To sum up, the total abatement costs are lower \apptying biomass CHP compared to
biomass boilers, as the biomass waste is converi@dhared facility (and not many smaller
units) generating both power and heat (not sepgeateration of heat and transmission of
power from the grid). The biomass based CHP wiilg tb various activities along the
materials and energy chain, contribute to largewart®of CQ emission reductions. This will
again lead to GHG abatement costs that are reliatmeer compared to the costs connected
to few or single standing activities.

91n 2006-prices.
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8.1.4 Step 3: ‘Energy audit/studies in industries’

This upgrading of the value chain deals with oifor achievingemission reductions caused
by energy savingwithin the target industries. It must preferabdyimplemented before
implementing the biomass technology to claim thé&k@GEbut can happen as suggested below
where two ‘transformation process’ are proposed.

Seek large emission reduction in energy consumption

In order to prepare the industries for CHP impletagon it is beneficially to conduct the
following analysis in target industries locatedrimai Industrial Parks. These studies are
required in order to implement energy efficienayihg the foundation for a later fuel switch
and supply of low quality process heat. The follogvanalysis can beneficially be conducted
in targeted industries in order to identify optidasimplementing energy efficiency.

* Make materials and energy monitoring in selectetligiries, here access the:
- Amount of power and heat use;
- Type of production process equipment; and
- Amount of damaged goods and wastes;
- Possibilities for applying internal or externatuse of the biomass waste, as either
energy -or production potentials;

* Make analysis of efficient processing equipmene hecess the:
- Internal production processes in wood manufactuimdustries, focusing on:
Processing Wood, Compresses airRardovals of sawdust;
- Internal production processes in fomghufacturing industries, focusing on:
Cooling, Pumping and Ventilation aities;
- Internal production processes in cltairmanufacturing industries, focusing on:
Process air (compression), Blowinghi@ery, Stirring and Cooling activities;

* Makeanalysis of options for process integration, heceess the:
- Process water: Identify options for operatingtenufacturing process under
Vacuum, for implementing Heat Exchangers, Re&tan of hot water, and
for applying Cascading of steam;
- Power use: Identify options for cortirgy the use of process heat based on
power to process heat based on htarw@rom Chapter 6)

Variable order and speed of CHP implementation

After these analyses it must be decided in theiipeontext, which of the transformation
process presented below should be pursued. Thik/fincludes an identification of the
industries’ position:

» Clarify which interests the industries have in gguating in either of the two
transformation processes. As this would be cortegendent, one transformation
process might not be the right process in a diffecentext. The starting point of the
transformation depends upon the interests of ttiesinies, as well as on governmental
actions. If energy efficiency, for instance, is gbin all industries, it is more likely
that Transformation 1 will be selected;

» Transformation 1: Place the biomass CHP Planteainthustry consuming the highest
amount of energy, with previous energy efficienppleed:;
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Seek local industries’ connection to therdisheating network, with previous energy
efficiency applied for appropriate coveragemergy demands by district heating;

» Transformation 2: Place the biomass CHP Planteainthustry consuming the highest
amount of energy;
Replace the existing fossil fuel boilers at theeotindustries with more efficient
biomass boilers;
Improve the energy efficiency within the industrésa later stage (both the large
industry with the CHP Plant, and those to be cotate the district heating
network);
And by then connect the CHP Plant to a districtinganetwork for collective supply
of energy to all industries; (from Chapter 7).

8.1.5 Step 4: ‘Technology options’

This value chain upgrading emphassséecting appropriate biomass technologieat

enables, the setting up of an industrial manufagguscheme of the biomass CHP technology
in Thailand later on. In the opposite end it alsgphasises, that technologies must enable an
upgrading of the local value chain by creating njobes, with spin-off effects to marginalised
groups in the Thai society.

» Identify if local manufacturer of appropriate teokhwgy exist (or parts of
technology), as preferably to applyaldegional manufactured technology;
(from Chapter 7)

» Select technologies that can establish a platfemiotal technology manufacturing;
(from Chapter 4)

Technologies for short term employment (constructjo

Biomass technologies have been manufactured irartafor many years, and vary from
traditional steam engines to different fossil fushsl biomass boilers. The latter are
manufactured either by Thai producers or by produoperating on licence. There are,
however, room for improving the technical levekloé presently manufactured Thai
technologies. This means that technology impoasfthe west (North) in many cases are
applied, even though a resource base - with higlnpials for further development - exists in
Thailand. Thus, a knowledge base exists for biorba#ers, heat exchangers and pipes for
heat distribution (Mgller, 2008 & Sutiratana, 200&)t not for steam turbines.

The latter technology can alternatively be impoftedh other countries in SEA, as no former
experience in manufacturing this technology aresgmein Thailand (Mgller, 2008a). In this
way the value chain will remain in SEA instead eirly transferred to the North.

Thus, implementation of biomass CHP with distrieating in Thailand can rely on a mix of
imported and locally manufactures technologies.l@hd can keep on pursuing imports and
to a limited degree rely on domestic manufactuahgenewable energy technologies in the
future. Or, alternatively, they can commence amgtdal manufacturing of the technologies
for large scales implementation of biomass CHP wdasitrict heating, as a knowledge base
exists to build upon (See Step 5 below).
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» Preferably select biomass technologies before admewable energy technologies, as
the employment effects is highest; (from Chapter 7)

Technology for long term employment (maintenanceoferation)

To enhance the employment effects of future CDMeats technologies that are labour-
intensive in their whole lifetime should be selectieefore technologies mainly requiring
labour when constructed. | will illustrate this the following examples, identifying which of
the technologies below are most favourable to implet in Thailand for both short and long
term employment: 1) Wind power or biomass CHP?iay&s technology or biomass CHP?

Wind power:The potentials for wind power in Thailand is ligdtdo to lack of wind
resources (EPPO, 2003), and only a few areas aithersbuthern coast of Thailand is
appropriate for implementation of wind power. Tlotgmtials for spreading the technology
are thus low and Thailand has no history of martufatg wind turbines, which imply that
there is no knowledge base to build upon for thehhology. On top of that, the jobs related
to manufacturing wind turbines, are primarily pldde the construction part (IEA Bioenergy,
2005 & Kjeer, 2006), typically in the countries thee imported from (the North).

From a developing point of view implementation @M projects based on wind power in
Thailand, has limited potential development efféctdndia and China this example if
different as they manufacture this technology atgaf it themselves).

Biogas technologyThe potentials for biogas plants in Thailand agh liue many pig farms
and organic residues appropriate for digestionagds plants (EPPO, 2003). The technology
are manufactures locally, and more than 20 produafthis technology exists on the Thai
market today (Holm, 2008). The biogas plants weigirally transferred from Germany
many years ago, but the relatively simple technplugs made a market for license
manufacturing (Ibid.). As far as technology productshort term employment) the biogas
technology is very beneficially for Thailand, asan be manufactured locally.

In the local community, on the contrarily, thishhaeclogy has a limited development impact
on the employment opportunities (long term employthes the biomass waste (pig slurry) is
collected on the pig farms, and does not requises&sice from the local community through
supply of agricultural residues etc. to the pldius, the value chain expansion does not
benefit the local community. (Moreover, excess Hfieah the motor/generator can be difficult
to use due to lack of heat markets, both within @mndide the farm).

* Enhance the income distribution to marginal gromgse society (from Chapter 4).

Benefit marginalised groups in the society

As illustrated above, focusing on biomass CHP iggohigher potentialevelopment effegts
compared to imports of wind turbines and manufaetuof biogas plants. For biomass
technologies in general it is a fact that theylab®ur-intensive, implying that many hands are
involved in operating the technology, as well abamdling fuel supply. Thus, the example
clearly indicates that implementation of biomasd”deid to the highest value chain
expansion opportunities in Thailand, and thus pakoontribution to local beneficiaries.

This is due to the possibilities of creating bdtlrs and long term employment.
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Thus, technologies leading to both short and leng temployment are to be preferred, as the
economic and social benefits of the project agtigédn be expanded to the local community,
including farmers and other marginalised grouphesociety.

8.1.6 Step 5: ‘Local manufacturing of efficient enggy technology’

Due to the (appropriate) technology track selectestep 4 above, it is now possible to make
a final value chain upgrading, by seekingstablish anndustrial manufacturing scheme of
biomass CHP in Thailand

This value chain upgrading is only realistic ileagder ‘market’ for the technology exists, and
if appropriate resources are available in largéesedc. Thus, if a large scale manufacturing
of the renewable energy technologies should beupdrshe following issues must be
highlighted.

* Examine the different sector’s emitting GHG; (fr@hapter 5)and
* Make projections of the industrial sectors GHG aimiss (will it grow in the future?);
(from Chapter 5)

Identify market potentials through future emissiorisom the industrial sector

(long term)

Is the industrial sector in Thailand a large cdnttor of GHG emissions, and will they be so
in the future? If the industrial sector is limitadd the growth potentials low, a large scale
manufacturing of CHP for distribution of power ameht to this sector will not be viable.
Then, it might only be realistic to implement tieetinology in the few places where it is
possible, and partly rely on imports of the tecbgglrequired (thus apply Step 1 to 4 only).
On the other hand, if the industrial sector is grmaand the energy demands likewise, there
is a great potential for supplying efficient enetgghnologies to this sector, by domestic
manufactures CHP Plants. The latter is very muetsituation in Thailand, where the
industrial output keeps growing and the energy gomion therefore steadily rises in this
sector, resulting in continuously growing €émissions (IGES, 2006).

Thus, the long term potentials for manufacturinfgceint biomass CHP in Thailand is very
much present, when looking at the future@missions from the industrial sector. The CHP
technology can thus help Thailand in reducing. @@issions, by setting up efficient
production and consumption of energy, which wilhlele economic growth without similar
growth in energy consumption and thus &missions.

* ldentify the biomass waste potentials of the coufwiill it grow in the future?);
(from Chapter 5)

Identify market potentials through future biomassaste generation (long

term)

The potentials for using biomass resources forggnearposes in Thailand are very high, as
all sorts of agricultural biomass waste are avélads well as large amounts of industrial
biomass waste not yet identified (like householdteand waste from commerce etc.). The
biomass potential in Thailand is estimated to 7,80 (EPPO, 2003) from the extracting
part of agricultural activities. Thus, when addpaential industrial biomass waste etc. not
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yet identified quantitatively, there are large amiswof resources available in Thailand
(Lybaek, 2004), for setting up a large scale indaistnanufacturing of biomass CHP.
‘Waste’ and ‘biomass’ resources has also beeniftehin Thai country studies (ERM,
2000), as having the highest resource potentialsrfergy purposes in Thailand.

Thus, the long term potentials for manufacturingceint biomass CHP with supply of
biomass waste from the industrial and agricultseaitor are quite high in Thailand, as the
agro business is relatively large and the industgator continuously grows (Laird, 2000 &
IGES, 2006).

* Look at the market potentials for ‘spreading thehtelogy’ and the match of
identified ‘renewable energy resources’; (from Gleafd)

Identify market potentials through future industrisstructure ‘settlements’

(long term)

The industrial structure in Thailand is primarilgded on the location of industries in
Industrial Parks, which makes the spreading or fpatien of the CHP technology a real
opportunity in the Thai society, as argued earliduis type of industrial ‘settlement’ keeps on
evolving, as more and more industrial sites like #re developed in Thailand. The majority
of the Industrial Parks are constituted by a mixnaiy different industries, which makes
exchanges of materials and energy viable. Onlydi®s are solely based on industries
manufacturing for instance electronics or petrodials, etc., and thus less appropriate for
setting up biomass CHP, unless off source the késrheel solely are collected from outside
the site.

Thus, the long term options for manufacturing et biomass CHP are quite high in
Thailand, as the industrial structure keeps evaheeind the development of new Industrial
Parks, creating a very favourable ‘settlement-patfer implementation of biomass CHP.

» ldentify if national policies support actions re@dtto use of biomass waste and
efficient energy production and consumption, asartgnt for supporting the CDM
project implementation; (from Chapter 5)

Thailand has experience with promoting actionsmergy efficiency, demand side
management and implementation of renewable enetgyThis is beneficial, as it can support
a local manufacturing scheme of biomass CHP, dtieetdact that the technology complies
with some overall national energy policies andegsget forth by the Thai Government. The
specific direction posed by this CDM project: ‘biags CHP with district heating’, are
therefore ‘institutionalised’ in the Thai socie@DM project going in a completely different
direction of the national policies will hardly reee the same kind of support, acould

become a barrier for setting up a manufacturingseh
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8.2 Part |.B.: Extraction of PDD elements

8.2.2 Sum-up on PDD extractions

On the basis of the discussions above the followaages are identified as important PDD
elements, gradually upgrading the Thai value chain:

High project outreach: To increase the ‘outreach’ of the project activéglect
appropriate industries and areas for its implenemahereby supporting new income
and business opportunities in the community, thinoexchanges of materials and
energy, etc.;

Large emission reductions at low abatement costdncrease the level of GO
abatement by various activities all along the malgrand energy chain, as to increase
the CQ emission reduction potentials of the project atiapplying cost effective
technologies. This will lead to G@mission reductions at a relatively lower price,
compared to single standing initiatives in a lidifgrt of the chain, using
inappropriate technologies;

Increase in short and long term employmentTo increase the employment effects
of the project activity select technologies appaterfor this, which at the same time
creates a platform for further job creations cote@¢o a local manufacturing scheme.
Local markets and efficient technology manufacturig: To make it viable to
commence a local manufacturing of the technologieposed by the project activity,
an identification of the future ‘market’ for it muise outlined: The future industrial
structure (the industrial ‘settlement-patterndig future needs for lowering GO
emissions in this sector, the amount of biomassengenerated within industry and
agriculture in the future, and the future optiooistfansfer of know-how and setting
up partnerships.
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8.3 Part Il.: PDD case example; Navanakorn Industial
Promotion Zone

In the following section, | will exercise the PDIEments extracted above by going through
the Planning Guide illustrated in Figure 8A on ailtase. | will do this using an example
similarly to Option C in Chapter 2 Figure 2D. Thase will illustrate the elements to be
included in the PDD foenhancing the sustainable development contribudfdature CDM
projects How the PDD elements actually contribute to thils be argued after each step.
Finally, I will sum up on the PDD elements appladthe case and the benefits caused by
them, in Table 8l at the end of the chapter.

8.3.1 Applying the PDD elements on the case

The signs (# A, #E & #F) in the following secticefer to the letters in the required content of
a PDD preparation (UNEP, 2004:32), and are the méisded in this PDD case example. As
seen below, the first three planning steps (1-8)rategrated into the required content of a
normal PDD:

» General description of project activity (#A) = St Step 3
» Calculation of GHG emissions by source (#E) = Qtep

* Environmental impacts (#F) = Step 2

» Opportunities connected to technology = Step 4-5

8.3.1.1 General description of project activity (#A

» Step 1: Choice of industries & areas

Introduction to Navanakorn Industrial Promotion Zoa (hereafter ‘Navanakorn’)
Navanakorn is a privately owned Industrial Parkated in Pathum Thani Province,
approximately 45km north of Bangkok, as indicateéigure 8B below. Navanakorn was the
first industrial zone to be developed in Thailaadd was already established in 1971. The
target has been to develop, and turn the 2,700ckd¢a@d, into the first complete industrial
town in Thailand. The good location of Navanak@eg Figure 8B), including implemented
facilities such as flood prevention, supply of powad water and waste water treatment etc.,
has made the area attractive for investors (Navanak007).

There are approximately 250 industries locatedamasakorn, separated into four industrial
phases, and the number is constantly increasingwsndustries establish themselves in the
Parks (Sasindran, 2007). Industries vary from fawneédical and furniture industries, to
electronically and assembly industries etc. A miyaf the industries are large scale
businesses, i.e. having more than 2,000 emplope¢san in general be characterised as
SME’s with less than 500 employees (Lybaek, 2004).

Supply of power is transmitted to Navanakorn byla KV transmission line, connected to a
substation of the Provincial Electricity AuthoriyEA), and a 22 KV line to each industrial
site has a total power capacity of 285 MVA. Morapviee Petroleum Authority of Thailand,
PTT, distributes natural gas to the Park. Watepkuig provided by 12 deep well pumps and
12 water storage tanks in the area, which has pemmded by the Provincial Waterworks
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Authority (PWA), who produces and distributes wdtethe industrial site (Navanakorn,
2007). The WWTP, which has a peak capacity of ZB@bper day, has been implemented in
the Industrial Park in accordance with governmerggulations (Lybaek, 2004). The
management of the industrial site also providesiag of solid and hazardous waste from
industries located in the area, by sub-contracgsit@te companies, as well as maintenance
of all infrastructure facilities mentioned abovbidl.).

Figure 8B: Greater Bangkok &a and location of Navanakorn
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Short description of the ’baseline’

As illustrated by Figure 8D below, th@aseling(existing energy systennely on supply of
fossil fuels, in the form of power from the Thatioaal grid as well as fuel oil (bunker oil)
for individual process heat generation in boildise efficiency of the total energy production
is low as based on separate production of powehaat(heat produced in individual boilers
and power supplied from the national grid). Thécefhcy of power plants in Thailand is
quite low, as combined cycle gas turbines, coalifsteam turbines and gas turbines only
reaches efficiencies of 41 %, 30.4 % and 25.4 Y%ees/ely (Greasen & Footner, 2006).
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Figure 8C: Zoning in Navanakorn (case industries irPhase 1)
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Valuable resources are moreover transported atneolindustrial Park, as the collected waste
primarily goes to landfills or to other sectors iioefficient re-use, which in both cases leads
to increased transportation and emissions of metf@hk). Other provinces now receive this
waste, as no more spatial areas for such dispasabe found in Pathum Thani Province
(Lybeek, 2004). The zoning in Navanakorn is depiateBigure 8C above, where the
industrial zones, the recreational areas and gidential areas can be seen.
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Figure 8D: ‘Baseline’ (Similar to ‘Option 0’ in Figure 7A, Chapter 7)
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m Development effect caused by the PDD element

“High project outreach™:

The project activity is located in Navanakorn, dbailand’s many Industrial Parks. This
has made it possible to apply exchanges of matearad energy between the case industries,
placed in the food, wood and chemical line of bestngenerating large amounts of relatively
clean biomass waste. Implementation of a biomad3 Eldnt with district heatingndthe
location of industries within the Industrial Pahigs created an ‘Industrial Ecology Engine’ or
‘Symbiosis Motor’ in the community. Here, materialschanges and efficient supply and
cascading of energy at different levels, can beiegpDue to the ‘high project outreach’ of
the project activity, new business and income ojypdties have evolved and many former
expenses are now converted to income. The projéeitg enables the following savings and
new business opportunities in the community.

Saved expenses: The transformation of the enemplsmake the participating industries
independent on fossil fuel supply, and therebymergy expenses and price fluctuation on the
world market. Except from limited quantities of destic natural gas resources, fossil fuels
are based on imports in Thailand. The dependendyssil fuels is now converted to local
biomass resources, which historically never hashreg the price level of fossil fuels.
Moreover, it is an indigenous resource. The econaltyiburden, which purchase of energy
services earlier posed on industries, will - whaplementing the project activity - ‘work
locally’, and lead to positive impacts in the commity. Thus, power and fuel oil expenses

will end, just as the former waste handling coststarminated.

New business opportunities: Generated ash fromenation of biomass waste on the CHP
Plant, can ad value to the local community asfediiliser. Sale of power and heat can also be
applied if surplus energy is produced. Also, sumglipiomass waste to the CHP Plant can be
a new business opportunity, either for local farsrarother stakeholders in the area. This can
for instance be organic industrial/household wasteyaste from commerce etc. within
Navanakorn. Or it can be organic household wastether organic fractions like vegetables
or fruit residues etc. from markets outside Navamnaksupplied by Takhlong Municipality

and Pathum Thani.

8.3.1.2 Calculation of GHG emissions by source (#&) Environmental
impacts (#F)

» Step 2: Resource studies in industries and local monunity

In Table 8A below, potential resources for energydpction have been identified in the
community. In the table below potential biomasste&#®m vegetable and fruit markets, and
relevant agricultural residues etc., are not inetluduantitatively. This PPD example thus
deals with biomass wastes generated from withinaNakorn, supplied to the biomass CHP
Plant, which equal 18,400 MWh/year for coveragéhefindustrial energy demands. But, as
the table indicate, other relevant biomass wast® foutside Navanakorn can be applied as
well, especially rice husk and biomass residues firwit and vegetable markets, etc.
(Praphakornkiat, 2007).
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Table 8A: Biomass resources identified in the commmity (inside & outside Navanakorn)

Waste (tons/year) Navanakorn Takhlong Municipality Pathum Thani Province

Collected industrial/commercial
waste

-Estimated organic parts

-For energy production
Generated industrial/commercial
waste

-Estimated organic parts

-For energy production

6,300
1,890
1,417.50

7,200
2,160
1,620

Collected household waste
-Estimated organic parts

-For energy production
Generated household waste
-Estimated organic parts

-For energy production
Collected industrial/commercial/
household waste

-Estimated organic parts

-For energy production
Generated industrial/
Commercial/household waste
-Estimated organic parts

-For energy production
Sludge from WWTP
Agricultural waste & residues
from fruit markets etc.

Source: Lybaek, 2004 & Praphakornkiat,

14,400
3,600
2,700

21,600
5,400
4,050
57,600
14,400
10,800

242,348
60,587
(45,440)

301,763
75,441
(56,581)

3,600

NA NA

2007

Baseline emissions

In the following, detailed analysis of the g@mission reduction potentials of the suggested
project activity will be highlighted, and will prevthe ‘biomass CHP with district heating’
capability to obtain large emission reductions tigio activities all along the materials and
energy chain. | will look at important emissiontfas from the baseline situation, as well as
from the project activity situation. For all emissisources holds that® emissions are not
included, as they are expected to be very low.

(1) On-site emissions from fuel consumption:
Table 8B: Emissions from present fossil fuel use icase industries

Component Emission Factor [kg/GJ] | Yearly emission [kg/year] = Total
(LPG) iy |(LPO) &l [kg/year]
CO, 65 74 117,441 6,732,224 6,849,66
CO 0.013 0.012 23 1,092 1,115
NO, 0.100 0.100 181 9,097 9,278
UHC? 0.0021 0.0015 4 136 140
SO, 0.000 0.234 0.00 21,288 21,288

Source: Own calculation

2 Unburned Hydro Carbons.
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Total fossil fuel consumption (LPG + bunker 0il2,982,793 MJ/yeadivided as;
LPG: 1,806,793 MJ = 1,806.79 GJ/year.

Fuel oil: 90,976,000 MJ = 90,976 GJ/year.

CO, emissions LPG [kg/GJ] = 65

CO, emissions Oil [kg/GJ] =74

Yearly emissions from LPG in kg: 1,806.79*65 = 17.,.40

Yearly emissions from oil in kg: 90,976*74 = 6,7324.00

The avoided emissions of fuel oil uses are theeefor

117,441 + 6,732,224 = 6,849,66%5,850 tons CO/year.

In order to get a picture of the total environmémtgpacts of the baseline energy
consumption, the remaining emissions (i.ep,30Dy) are also calculated and depicted in
Table 8B.

1b) Off-site emissions from fossil fuel extractiomnd transportation, etc.

CO, emissions caused by extraction and transportatiorof fossil fuel, normally come from
the following activities: 1-4 % from extraction ofude oil, 8-10 % from refining and 1 %
from distribution. The remaining 85 % of the £€€émissions stem from the actual combustion
of the fuels (Jensen, 2007 & European Commissiof7R CQ emissions from fossil fuel

use are calculated to 6,850 tons f/@ar, which mean that additional emissions from
extraction and transportation etc. lead to (0.1856) = 1,030= 1,000 tons CQlyear. It is

thus important to include such figures in the PRilxalations.

(2) Off-site emissions from power consumption:

Total power consumption: 6,750 MWh/year.

CO, emissions from power production are calculatetherbackground of the fuel generation
mix in Thailand (2007-data), and correspond to 9.%8hs CQ/MWh generated (EGAT, 2004
& Mgiller, 2008a). The emissions are thus: 6,750%05 3,500 tonsCO./year.

Table 8C: Emissions defined by the Thai fuel mix

Component Emission Factor Yearly Emission
[Tons/MWh] [Tonsl/year]
CO, 0.519 3,500

Source: Own calculation based on EGAT, 2004 & Mglle 2008a

Table 8D: Emissions from use of natural gas in powegroduction

Component Emission Factor Yearly Emission
[ka/GJ] [kglyear)
CO 0.01 593
NOy 0.05 2,963
UHC 0.03 1,778
SO, 0.0003 18

Source: Own calculation
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In order to get a picture of the full environmentapacts of the baseline situation, the
remaining emissions from power production are atdoulated. Here, | have chosen a quite
conservative approach, as the calculations aredlaseonversion of fuel in technologies,
which will be more dominating in the future Thaieegy supply; namely natural gas fired
combined cycle technologies (EGAT, 2006) with aarage energy efficiency set to 41%
(Greasen & Footner, 2006). The emissions are {6Lig50*3,600) = 24,300,000 MJ/year.
(24,300,000 / 0.41) = 59,268,293 MJ/year = 59,288/&ar On the basis of these figures, the
results are depicted above.

2b) Off-site emissions from fossil fuel extraction andransportation, etc.

In order to produce the power required by casestrohs 59,268 GJ/year of natural gas are
required feed into the power plants (using a Combi@ycle Gas Turbine, CCGT, with an
efficiency of 41 % as example). Research conduayettie EU Commission (European
Commission, 2007:86 (figure 4.8.2-3a)), indicateaf CQ emissions from power production
- using natural gas in a CCGT and a 4,000 km loGgdistribution pipeline - are 125g
COe/MJt. The CQ emissions from extracting and piping etc. natges, are thus
(59,268*1,000) (to MJ) = 59,268,000*125 /1,000Kty) = 7,408,500 kg 7,400 tons CQ/

year.

For especially power supply based on natural g@set off-site emissions are important to
include. The emissions from supply of fuel oil asphasised earlier are not as high, but never
the less important to include.

(3) On-site emissions from biomass management (traportation)

The present transportation of on-site biomass wastendergo no changes with the project
activity, as the biomass waste still need to béectdd, this aspect is regarded as zero
(balancing). If changes in transportation pattexsuo this must be calculated and added to the
total baseline emissions.

(4) On-site emissions from industrial boilers

If some of the industrial boilers convert biomassste as well, emissions of methane will also
occur. In this case example only Sun Cabinet cdsvienited amounts of sawdust to process
heat in a Stoker boiler, whereas the remaining sigaply (the majority) is generated in a
boiler feed by bunker oil. Emissions of ¢&te therefore not included in this emission
calculation, and in general regarded as being ¢mitgse for instance CHemissions from

CHP plant below: # 5).

(5) Off-site emissions from biomass decay in landif

In this case the industrial biomass waste is catedlas going to landfills in which
degradation will take place leading to emissiomsvi®us studies have shown that the
composition of waste in Thailand and Denmark amgost the same (Lybaek, 2004), which
makes it possible to make a rough estimation ofdHgemissions from landfills using

Danish data. A more thorough guidance of how toeraich calculations can be found in the
IPCC guidelines.

CHzemissions (2003-data) from 966 tons of mixed ldhdfste leads to 63.2 tons of ¢H
emissions annually (DMU, 2005). The 379 tons olistdal waste lead to an average
emission of 24.8 tons CHnnually (over a period of more than 15 years)sheans that 1
tons of industrial waste equals emissions of (3#8) = 0.065 tons CHIf the biomass waste
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from Imperial is excluded (600 tons) from this caédtion, as going to the brick company, a
total of (384+44+11+522+263) = 1,224 tons of indaktvaste are going to landfills. This
leads to a yearly CHemission of (1,224*0.065) = 80 tons. ¢irhive a GHG equivalent of 21,
which equal a yearly C£emissions of (80*21) = 1,680 torsl, 700 tons.

| here calculate the average total emissions frodustrial wastes for a period of 10 year, as
this equals a 10-year crediting period. The fiestiryemissions are 1,700 tons, the second
3,400 tons and the third 5,100 tons, as the enmisgrom the previous two years still counts,
etc. Over a 10 year period this equals an averagdyCQ emission of (1,700+3,400+
5,100+6,800+8,500+10,200+11,900+13,600+15,300+ D700 years) 9,350 tonsCO,/
year. As the figure show, it is very important to indtuthese emission sources in the PDD
documents.

Table 8E: Total ‘baseline’ emissions

Component Total emission per year [Tons]
CO; (1+2+3+5) (6,850+1,000)+
3,500+7,400+9,350 = 28,100
CO 1.7
NO 12.2
UHC 1.9
SO, 21.3

Source: Own calculation

Emissions from the proposed project activity

(6) On-site emissions from the biomass CHP Plant

Emissions from the project activity are calculatecthe basis of the biomass fuel feed into
the technology. In this specific case study, tluerass fuel required is calculated to 18,400
MWh annually (net energy input equals 57,960 GJjyem the basis of a thermal match,
applying a steam turbine plant below 1 MWe (Lyba8Q4). The Danish report on renewable
energy technologies (Energistyrelsen, 1996) ard ursthe calculations below:

SO, emissions35 g*57,960/1,000 (to kilo) = 2,028 kg2 tons.

NOy emissions75 g*57,960/1,000 (to kilo) = 4,347 kg4.3 tons.

Ash: 0.75kg*57,960 = 43,450 kg43.5 tons

GHG emissions from ‘Other Biomass and Wastes’ are kelected as an average figure for
all types of biomass fuel applied to the CHP Plactording to IPCC, methane emissions
from ‘....agriculture, municipal and industrial wastesbmbusted in energy industries, equals
30kg CH/TJ biomass fuel (IPPC Guidelines, 1996:1.35), Whiconverted to C@equivalent

- amount to 30*21 (to C& =630 CQ/TJ biomass fuel.

CO, emissions630*57,960/1,000 (to TJ) = 36,515kg £€©40 tons CQO/year.

As illustrated, these emissions are relativelytedj and can preferably be excluded from the
PDD document.

(7) On-site consumption of fossil fuel for combusbin support or start-up

In this case (calculation example) no additionakibfuels are used, as the liquid biomass
waste from Imperial are intended to be used as ostiun support in an over heater or as a
start-up fuel etc. However, the use of fossil fdelssuch purposes must be included in the
total emission calculations, as it can reach netitihigh figures for larger CHP Plants.
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(8) Off-site emissions from ‘biomass leakages’

Biomass waste from Imperial (liquid waste) is redigxternally by a producer of bricks
outside the industrial area. As Imperial is theyardse industry with a constant and
guarantied re-use of the biomass waste, | havenoltded eventual re-use from the
remaining industries, as they often occur sporadatwith no certainty. As the project will
useall the biomass waste generated at Imperial, it isewatively estimated that that the
brick producer will convert to oil for the part thfe fuel supply, previously covered by liquid
biomass waste from Imperial. This is conservatagethe company might use another source
of biomass waste instead of switching to fossilfu€hus, the calculations below will thus
add to the C@emissions from the project activity, and are ideld to illustrate the
importance of such leakages in PDD documentation.

The calculation is based on the assumption thgbtbeucer of bricks would have used oll
instead of the biomass waste from Imperial. Thegnpotential of biomass waste from
Imperial is calculated to 6,300 MWh/year (LybaekQ2)) and if the same amount of energy is
to be covered by oil the emissions are as follows:

CO, emissions fossil fueb,300*3,600 = 22,680,000 MJ/year = 22,680 GJl/year
CO, emissions Oil [kg/GJ] = 74. This gives:
74*22,680 = 1,678,320kg 1,680,000kg C@~ 1,680 tons CQ/year

(9) Off-site transportation of agricultural biomass waste

In this case (calculation example) no supply of@dtural biomass waste is utilised on the
CHP Plant. If so, additional emissions caused &ydportation must be calculated and added
to the total emissions. As the industrial biomaastenot are transported out of the site -
ending up in landfillafter the implementation of the project activity - itudd be argued that
the transportation of agricultural waste into thesawould contribute to the same amount of
CO, emissions that now are being avoided. This offe®depends on the amount of biomass
waste transported into the industrial site, andtrbasncluded in the emission calculations.

(10) Off-site avoided emissions from decay or opdyurning of agricultural
biomass

If agricultural residues are applied, it will ava@adctertain amount of biomass waste being
burned or left to decay on the fields. Such avoielmissions caused by the project activity,
must be included in the PDD document.

Table 8F: Total emissions from the ‘project activiy’
(transformed energy supply system)

Component Total emission/impact per year [Tons]
Ash 435TS
CO, (6+7+8+9+10) 40 +1,680 = 1,720
NO, 4.3
SO, 2

Source: Own calculation

Table 8G below illustrates which emission facterstlude in the PDD calculations, as not
all of the emissions have significant impacts itated above.
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Table 8G: Overview of inclusion vs. exclusion of eission sources in the PDD

Waste (5) Emissions avoided | CH, Yes An important emission
Handling from Landfills. source.
N,O No Excluded for
simplification.
Fuel Supply* | (1) Emissions from Fossil CO, Yes Emissions from fossil
Fuel uses. fuel extraction and
(2) Emissions from Power CO, Yes transportation etc. mus
uses. be included. +
Emissions from ‘non-
CO2-emission sources
if any must also be
included.
(3) Emissions from Waste CO, Yes An important emission
Management source.
(transportation).
N,O No Excluded for
simplification.
Conversion (4) Emissions from CH, No Excluded for
Technology Industrial Boilers. simplification.
N.O No Excluded for
simplification.
Waste (10) Emissions avoided| CG,/ Yes An important emission
Handling from present Agriculturall CH, source.
Practices.
N,O No Excluded for
simplification.
Fuel Supply* (8) Emissions from Co, Yes An important emission
Leakages. source.
(9) Emissions from Co, Yes An important emission
increased Supply of source.
Agricultural Waste
(transportation).
N,O No An important emission
source.
Conversion (6) Emissions from the | CH, No Excluded for
Technology CHP plant. simplification.
(7) Emission from use off CO, Yes An important emission
Fossil Fuel as source.
Combustion Support etc
N,O No Excluded for

simplification.

Source: Own table, Data from Chapter 8

Below, | have summed up the Environmental impagt9 ¢0f the project activity. Additional
environmental impacts caused by the project agtivdre highlighted in Section 8.3.1.1.
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Total emission reduction
Table 8H: Sum of total ‘project activity’ emissionreductions

[Tons CO,/year]
Total Baseline emission savings 28,100
Total Project activity emissions -1,720
Net emission savings per year ~ 26,400
Source: Own calculation
Generation of CER'’s
Table 8I: CER'’s according to different crediting periods
Type of crediting period Total Net emission savings in the period [tons]
10 years 264,000
1°' 7 years (7 years) 184,800
2" 7 years (14 years) 369,600
39 7 years (21 years) 554,400

Source: Own calculation (based on the analysis inf@pter 8 above)

8.3.1.3 General description of project activity (#A

» Step 3: Energy audits/studies in industries

Transformation of the energy supply system in Naadiorn

As already emphasised in this project, the casestniegs would like to participate in a joint
energy facility, thus Transformation # 1. To sumfigmn the industries viewpoint, they do not
find the implementation of individual biomass bal@n attracting option. It implies extra
work and knowledge that exceeds the capacity afstrées. It that sense continuous operation
of the fuel oil boilers are preferred, as it iSrafge task to operate and fuel them, and even
though the prices have increased quite dramaticadlgnt years. The joint system is viewed
upon positively, and, if implemented and operatggiofessionals - and with ‘limited or no
responsibility’ - this would be a good option far @nergy supply system in Navanakorn.

Design of the project activity

Apart from the above, in depth analysis of matseraald energy throughputs, as well as
technical analysis etc. in case industries in Nakam (see Chapter 6), has resulted in the
following design of the energy system within Navieora.

Theproject activity(transformed energy supply system), depicted infeé@E below, thus
seek to exploit local resources and minimise toe tHf unsustainable materials (fossil fuel
based energy) into the industrial area. Also,atvpnts valuable resources from the area to be
re-used inefficiently outside the Industrial Parke energy supply is based on a local self-
supply system, in which industrial biomass wastesugaed as fuel in a CHP Plant, which
distribute power and process heat to industriesected to the district heating network.

Local agricultural biomass waste, or other souofedean organic waste, can be supplied in
order to increase the amount of biomass fuel.

As the consumption of steam only happens at Imp@iB.B. Snacks can convert to district
heating), it is possible to cover the process Heatands in the remaining industries solely by
district heating. This means that energy savinghatained both qualitatively (from ‘steam’
to ‘hot water’) and quantitatively (by the redua@dount of energy which is necessarily to
produce, in order to cover energy demands).
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Figure 8E: ‘Project activity’ (Option C in Figure 2 D, Chapter 2)

CHP Power = 1.56 mill. kWh
Biomass waste =9 tons
CHP Process Heat = District Heating

il

&

CHP Power = 1.44 mill. kWh
Biomass waste = 600 tons
CHP Process Heat = Steam (80 %)
& District Heating (20%)

Supply of Steam @
to BB Snacks (145 C.)

Supply of District
Heating to thg¢ Network

Supply of Steam
to Imperial (250 C.)

A J
CHP Plant (below 1 MWe)
Applied Biomass = 18,400
MWh
—»
Energy output:
Heat prod. = 11,000 MWh
(steam)
Power prod. = 4,000 MWh
CHP Power =0.216 mill. kWh
Biomass waste = 280 tons 7
CHP Process Heat = District Heating W/W CHP Power = 0.34 mill. kWh
AN 4 Fossil Fuel =36 tons LPG
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Biomass waste = 44 tons

Small Scalg District //}///h////"//" CHP Process Heat = Steam or

Heating Network District Heating

CHP Powgr =2 mill. k
Biomass wyste = 520 ton
(530 incl\ sawdust)
CHP Process Hea\ = District Heati

CHP Power = 1.20 mill. kWh
Biomass waste = 263 tons
CHP Process Heat = District Heating

Source: Own figure, Background data from Chapter 6

121



In Figure 8F just below, the process of calculatimg CQ emissions are outlined for both
‘baseline emissions’ (ellipse), and for the ‘prajactivity’ (square). This also indicates the
connection between the baseline calculations agar&i8G showing the project boundary.

Figure 8F: Outline of emission calculations (for bth ‘baseline’ and ‘project activity’)
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Source: Own figure, Data from Chapter 8
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Figure 8G: Project boundary for the ‘project activity’ (for this case example onl¢’)

Extraction and Extraction and I
Handling of Fossil Handling of Fossil

Fuels etc. Fuels etc. I

Power Fuel Oil I

2 ____

Waste Decay Landfills

Transport of Industrial
Biomass Wastes

Alternative use of
Biomass Wastes

Transport of
Agricultural Wastes

Biomass Decay or
Burning on Farmland

Biomass CHP Plant with District Heating Network

Operation of Biomass
CHP Plant

Source: Own figure, Data from Chapter 6 & 8

m Development effect caused by the PDD element

“Large emission reductions at low abatement costs”:

CO, emissions from combustion of fuel oil will be pedut, by use of industrial and
agricultural biomass waste etc. with neutral carbament. Biomass disposals in landfills also
lead to methane emissions, which pose a big pressulocal governments. G@missions

2L In this example no industrial and agriculturalriss waste etc. from outside Navanakorn are applieith
means that emissions from transport, as well amitated burning or decay of agricultural waste ba t
farmland, cannot be included in the present calicuda. If included, the C&emissions reduction caused by the
CDM project activity would increase even further.
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also come from transporting the waste out of Nakarmra(for dumping or in authorised
landfills), and from the use (if any) of the bioreassidues elsewhere. Burning of for instance
rice straw on agricultural land also lead to &issions and local air pollution etc., and if
left to decay it will cause emissions of methanthtoatmosphere. Biomass waste from within
Navanakorn is supplied to the CHP Plant equall®g@0 MWh/year.

Thus, GHG emissions emitted along thaterials chainas illustrated above, is terminated by
implementation of the project activity. The pregsan natural resources (virgin wood fuel
etc.) is also avoided by the project activity,tas based on a biomass ‘waste product’. Thus,
GHG emissions connected to extracting and tranapont of virgin wood fuel for energy
production isnot applied in the project activity.

CO, emissions are avoided from the extraction, trartaion and consumption of fossil fuels
for both power (centralised power plants) and lpeadluction (in individual boilers). The
project activity is thus based on efficient prodoctof both poweandheat locally, and by
improvements in the use of energy within industbg®etter manufacturing processes
(process integration and energy efficient equipmand supply of hot water instead of steam.
Through the district heating network improvememtes@btained by cascading of energy:
From Imperial to B.B. Snacks and from Imperialtie tistrict heating network, and again
from the network to the industries. Due to thig tbquired amount of energy necessary to
produces has been reduced significantly; From D7)\@®/h/year to 11,000 MWh/year.

Thus, GHG emissions are avoided by the activitigbreed above, which implied GHG
abatement all along trenergy chainApart from CQ reductions, the community will benefit
from the project activity by better local air quglias the emissions of S@nd NQ will
decrease due to the fuel switch and smoke cleatogment (filter bags etc).

To obtainlow abatement costa reliable and cost effective technology is sstgg
implemented in Navanakorn, with a relatively loveguction cost per kWh produced. The
CHP Plant with district heating is a proven teclmggl which has been applied in especially
northern Europe for many years.

As illustrated in the sections above, the projetivay interferes all along the materials and
energy chain, in which value adding activities @loéained. The project activity generates
large emission reductions not only effectuated gy singe standing initiative, but by many
simultaneous initiatives leading to a ‘synergy-efffen emission reduction. Thus, abatement
is pursued agarious activitiesall along the chain of materials and energy cormxion,

which makes the quantitative emission reductiotegively higher, and thus the abatement
costs lower.

8.3.1.4 Opportunities connected to technology

» Step 4: Technology options

The project activity focus on biomass technologied has a high employment potential, as
the jobs primarily are established in a part whieiepersistent with the lifetime of the
technology. Thus, if a manufacturing of the CHFhtexdogy - boilers, pipes and heat
exchangers etc. - cannot be established in Thaithedselected technology will as a
minimum contribute to a relatively high job spir;afompared to implementation of other
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types of renewable energy technologies. Off-coursmufacturing of the whole system (by
mega-supplier & supply-parks) are to be preferred.

m Development effect caused by the PDD element

“Increase in short and long term employment”:

With a thermal match (coverage of heat demandsdudtries), the size of the CHP Plant will
be 2.63 MWbtal, separated as 0.4 Mdnd 1.66 MJA. For biomass technologies the
following new jobs are created per MW total insgédlcapacity per year: Construction jobs =
3.71, Maintenance & Operation jobs = 2.28 (Heave& Chiaro, 2003:22). With a case
example of 2.63 MWital installed capacity the following direct jobs areated:

Employment per installed MW:

Construction jobs: 3.71*2.63 = 9.%610.

Maintenance & Operation jobs: 2.28*2.63 = 699 (in total 17 jobs).

The construction jobs will roughly be there thatfiyear, whereas the M&O jobs will exist in
the lifetime of the energy plant, for instance thd 30 years.

Another estimate suggests that for ‘straw/wood CétRl ‘straw/wood District Heating’ the
following average jobs are created per MW instatlegacity per year respectively: 10.9 and
2.3 (Kjeer, 2006:7). As the energy system proposéikhailand is a mix of the two systems,
the employment potential could be calculated asvamage figure of the two approaches, and
result in:

Employment per installed MW:
Average jobs: (10.9+2.3/2) = 6.6*2.63L7 jobs

The latter result is not divided directly in ‘consgttion’ versus ‘maintenance & operation’, as
the example above, but in ‘technology investméntgintenance & operation’ and ‘fuel’.
Although the results from the two analyses abowsvskdentical figures for employment
effects, the uncertainty of the calculations mudktourse be regarded as quite high (Kjeer,
2006), but it gives an indication of the potenjidd effects of a relatively small (in MW
installed) CHP scheme, as proposed by the progiefits.

On top of the direct jobs created by implementatibthe project activity indirect jobs will
also be created, as the direct employment createsne and thus demands, which again
create new jobs. Direct employment normally leadsdirect employment at a level 2 to 4
times the direct employment (Kjeer, 2006).

» Step 5: Local manufacturing of energy technology

In order to examine whether a large scale manufiagtwf the specific technology is viably,
the following analysis must be conducted:

- Markets for implementing the technology natibn&preading);

- ‘Market’ for adapting to efficient technologieationally (needs);

- Adequate future supply of biomass fuel for engrgyduction (supply);

- Options for setting up partnerships with coustirethe North for transfer of know-how (co-
operation);
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m Development effect caused by the PDD element

“Local markets and efficient technology manufacturng”:

(Spreading)Thailand has numerous Industrial Parks in whiclugtries are located close to
one another with a demand for both power and sty of these industries will also
generate appropriate biomass waste, which coulgee as proposed by the project activity.
The Industrial Parks are usually surrounded bycagtiral land, with large amounts of
agricultural waste etc., which could be re-usedaively in CHP Plants. Many Industrial
Parks are situated in Asia, which makes a largke scglementation of the project activity a
realistic opportunities. Thus, the industrial ‘atient’ is in place for a large scale
manufacturing of biomass CHP with district heaiim@ hailand.

(Need)When it comes to identifying whether the industsiector in Thailand will continue to
emit large quantities of CO as thus be a potential market in the futuréofomass CHP with
district heating - it has been identified that iempkentation of this technology is very
beneficial. This is due to the fact that emissiohgrom this sector will continue to grow in
the future (Supply)Relevant biomass waste from the industrial andefagricultural sector
has also been identified. Like the industrial sect@ste generated by these sectors will
continue to grow in Thailand in coming years. Timsans that relevant fuel will be available
in the future, which makes a large scale manufargwf biomass CHP with district heating
viable.

(Co-operation)When it comes to manufacturing the technology,il&ahd can supply the
biomass boilers, heat exchangers and pipes etdreddor implementing the project activity;
possible on license from relevant companies iltbeh, who produces efficient renewable
energy technologies. The industrial developmengémial of the project activity is therefore
high. The technology can be produced by Thai marurfas in the suggesteaega-supplier
andsupply-parks

» Step 6: Institutional & Framework conditions (see Gapter 9)
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Table 8J: Enhanced sustainable development contriliion of CDM projects applying the

High project outreach

PDD elements; Sum up on the effeéh Navanakorn - Thailand

The project activity is placed in Navanakorn amgeéa6 SME’s in food, wood and
chemical industries. The biomass CHP technologl district heating is
implemented in an industrial area, where industireslocated close to one anothe

creating an ‘Industrial Ecology Engindhis implies that favourable conditions fof

exchanges of materials and energy within this hea@ been established, and that
more decentralised energy supply system can bdapma This can lead to the
following benefits for the local community:

Saved expenses on:

« Power and fuel oil purchase;

« Present waste handling costs;

New business opportunities:

e Sale of power and heat;

» Sale of ash as farmland fertiliser;

* Use of local biomass waste as fuel,

« Local farmer’s etc. supply of agricultural residues

Large emission
reductions at low
abatement costs

By various activities along the materials and epetgain 28,100 tons of GO
emissions are avoided annually, from the followsogrces:
Materials chain:

e Transportation of waste;

« Inefficiently (if any) re-use outside the site;

« Biomass decay in landfills;

e Biomass decay or burning on farmland;

Energy chain:
Grid power and individual fuel oil consumption @lswer SQ & NO,);

e Extraction and transportation etc. of the above;
Instead the following has improved the energy clraiNavanakorn:
*  Production of biomass powandheat (applying 18,400 MWh/y fuel); in
* A cost effective biomass CHP technology with dggthieating (0.4 MWe);
« Process integration and cascading of energy;
* Energy efficiency; hereunder
«  Supply of low qualitative energy instead of highatitative energy (from
steam to hot water; from electricity to hot watéegding to
e 11,000 MWhly of primary heat demand (down from DD)2

Increase in short and
long term employment

To increase the job opportunities from the progmtivity, emphasis is on biomass
technologies with supply of biomass residues, agthployment effect is highest:
Direct jobs:
e 10 ‘Construction jobs’ are here estimated (sharhjeand
e 7 'Maintenance & Operation jobs’ estimated (longrtg
Indirect jobs:
« ltis argued that the direct employment can lea2-otimes indirect
employment;

Local markets and
efficient technology
manufacturing

To increase the value chain, and thus potentiatldpment effects by the project
activity even further, the following are highlighte

* Local market in Thailand (and other Asian counjree® large, due to the
industrial structure, where industries mainly settin Industrial Parks
(spreading);

e The market for applying efficient energy technolagyigh in the
industrial sector in Thailand, as future £€nissions are projected to gro
here (need);

» Large future generation of biomass from the ‘indaktand ‘waste’ sector,
makes a future market for supply of fuel viablepsly);

*  Partnerships and transfer of know-how can staraaufacturing scheme o
biomass CHP in Thailand (boilers & district heatpiges etc.), to support

—h

a large scale implementation of the project agti{Gb-operation);

Source: Own figure, Data from Chapter 8
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Chapter 9; Institutional & framework conditions for
Thai CDM

This chapter builds and elaborates further on gteaetion of ‘Policy Recommendations’,
which | have exercised throughout the report. ékseo identify the overall Institutional &
framework conditions for CDM in Thailand, includiadyeady proposed and new Policy
Recommendations. The Institutional & framework dtinds will firstly be exposed, by
identifying what generally impacts the conditions €DM projects, and then secondly by
pointing out how the extracted Policy Recommendtietc. can improve on these conditions.
Thirdly, it identifies relevant Thai stakeholderd)o potentially can influence on these
conditions, or policies, for enhanced CDM projedtsis chapter thus identifies influential
stakeholders having potential impacts on enharfcituge CDM project implementation in
Thailand, and point to future CDM ‘project carriers

This will eventually lead to &systematic way of collecting information regardithe
institutional conditions behind the different phasd a production processasproposed by
DANIDA. | have, however, not only established ssgstematic way, but also importantly
come up with Policy Recommendationsatbatthese institutions/stakeholders actually can
do. This will be presented for Thailand at the ehthis chapter.

In the following analysis, | distinguish betweeMarket and aNon-Market approach
(Governmental Organisation, GO & Non-Governmented@isation, NGO}o the
Institutional & framework conditions having impamt the proposed CDM project activity, as
well as on other potential CDM projects, at diffarevels. Behind the Market and Non-
Market approach various stakeholders exist, eathenh having eithanfluence or no
influence on improving the conditions for CDM in Thailand.

The Institutional & framework conditions for CDM MWbe analysed in this chapter, as
exemplified below:

In Table 9A, | have - on a general level - idertifiVhat impacts CDM projects connected
to planning, implementation and operation of CDMjects. Looking at the planning phase -
the ‘PDD phase’(9.1 & 9.2) - | have identified ‘Biomass fuel pgicand supply of
‘Appropriate technology’ as being important elensantthis phase. Thus, relevatlicy
Recommendationsare pointed out with the purpose of strengtherctimgitions for CDM in
this phase. Hence, relevant ‘industrial and agtical waste policies’ can thus strengthen
these conditions (non-market), as well as moredasuand support to various ‘waste
generators’ (market)nfluential stakeholders are hereafter identified within the areas above,
and project carriers pointed out. This systematittioues with an identification of what
impacts CDM projects in the CDNmplementation phas€9.3 & 9.4), and in the CDM
‘operation phase(9.5 to 9.8), with Policy Recommendations anduafitial Stakeholders
likewise identified. All together these activitipese a strengthening of the Thai Institutional
& framework conditions for CDM projects.
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Table 9A: Institutional & framework conditions

d

5S

What impacts CDM Policy Recommendations Influential stakeholders
projects? Non- Market The Market (or ‘project carriers’)
Biomass fuel price Industrial waste policy; Relevant ministries etc.
(supply, quality and price Agricultural and energy dealing with industry, energy
of raw materials) policy; and agriculture etc.
Provinces;
Municipalities;
(9.19
Waste generators; Industrial Parks;
P Municipalities
D Provinces;
D Farmers etc.;
Appropriate technology National policies; Relevant ministries dealing
(supply) (Master Plan & CER’s with energy;
ADDER)
Local manufactures of energy Manufactures of biomass
technology and equipment;| boilers, heat exchangers an
9.2) pipers for distribution of heat
etc.;
(In joint venture with)
Foreign manufactures of | Relevant companies from th
energy technology and North with know-how to
equipment; transfer;
Technology efficiency & Mega-suppliers of appropriate Relevant embassies; busine:
investment costs technology; associations and chamber g
(development) Supply-park of materials and commerce etc.
P goods;
R National policies & Relevant ministries dealing
(@) initiatives with energy; embassies and
J (Efficient production DNA's;
E and consumption of
C energy &
T conduction of PIN’s);
(9:3)
| National technology Relevant institutions dealing|
M standards; with standards;
P
L International technology Relevant international
E standards; institutions dealing with
M standards;
E
N Public R&D in Relevant national and quas
T renewable energy national institutions etc.
A technology; dealing with research;
T Financial conditions Commercial financial Relevant banks or financial
| support; institutions;
O
N Transaction costs; Project developers;
9.4 pCDM & bundling; DNA's;
P Technology maintenance Training activities; Ministries dealing with
R & operation energy and labour etc..
(@) Universities dealing with
J (9.5) technical knowledge and
E training activities;
C
T Supply-park of services; Relevant embassies; busine
associations and chamber g
O commerce etc.;
P Public subsidies Financial support; Relevant ministries dealing
E (9.6) with energy;
R Investment institutions;
A Power selling price Regulation of power Relevant ministries dealing
T 9.7) market; with energy;
' National power companies; Power companies;
o Heat selling price Regulation of heat Relevant ministries dealing
N market; with energy;
(9.8) Demand / market for heat; | Relevant ministries dealing
with industry;

Source: Own table (* = the numbers refer to the sgions below)
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9.1 Biomass fuel price

As outlined in Table 9A abovejomass fuel pricesmpacts on the possibilities for
implementing CDM projects in Thailand. Biomass fpateis either the price of buying for
instance agricultural waste, the price for collegtindustrial wastes generated by industries
located in Industrial Parks, or the price for bgyappropriate waste from other relevant
sources to support the energy production (or a awatibn of the three). These prices are
connected to the waste policy and regulation inif&hd, as well as to potential taxes and
disposal fees put on waste, etc. For industriesyusieir own biomass waste as fuel, the
‘biomass fuel price’ is without costs and leaddwiags in industries, as expenditures on
waste management will end with the transformatibiine energy supply.

Waste from the residential and industrial sectensltto be collected by the local tambon’s
(municipals) and transported to landfill areas dathped (Lybaek, 2004). These activities
pose an increasing problem for the tambon’s, asad@nd for developing landfills are
getting more difficult to locate. This means thHa tvaste is transported over increasingly
long distances (lbid.), or illegally dumped at risies or burned uncontrolled (Parasnis,
1999). The practical collection of the waste ismalty the responsibility of the tambon’s in
which the Industrial Parks are placed, and thealvezsponsibility for pointing out
appropriate areas for landfill areas are the Pamyim which the industrial sites is situated
(Ibid.).

The Ministry of Industry’s (MOI), Department of lndtrial Works (DIW), is responsible for
industrial waste management in Thailand, includnaystrial, commercial and household
wastes from Industrial Estates or Zoffe$hey authorise that industrial waste are moved
from one place to another - with the purpose ofristance re-use - in both Industrial Estates
and Zones, but their actual waste management ietino a small number of private
Industrial Zones. The Industrial Estate Authorityfbailand (IEAT) is responsible for the
management of wastes etc. in Industrial EstatesfBtsiri, 2007), which constitutes the
majority of Industrial Parks in Thailand. Both DI&Md IEAT are thus important stakeholders
when it comes to supply of biomass wastes fromdtréal Parks and to facilitate the project
activity within these sites (lbid. & Sutiratani, @g).

In Thailand, a commercial biomass market as thenmnknow in Denmark are not yet
established (Mgller, 2007a). Some agricultural l@ssresidues are therefore openly dumped
or burned on the fields etc. In Pathum Thani -Rhavince in which Navanakorn is situated -
large quantities of rice straw are for example bdraon the fields, and therefore pose a great
potential as fuel supply to Industrial Parks in Brevince (Praphakornkiat, 2007).

Unlike other kinds of biomass residues (rice huskc& ash etc.), rice straw is not yet
exposed to any kind of competition - meaning comtigetuse - which puts a price on it.
Several cases in Thailand have recently pointedhowtfragile energy producers can be,
when they are depended on biomass supply from faregen with written contracts in place
farmers have chosen to sell the biomass to otheces for a price increasing from THB
300/tons to THB 1,200/tons, providing a favouraddenomic surplus even when the fine for
breaking the contract are paid (Greacen, 2007a &\@ghirakul, 2007).

22 A distinguish is here made between private manggastrial Zones and national managed Industrithes,
of which the latter is far the majority.
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Despite such cases, the future average price ofdse residues are not expected to increase
extremely. Currently, the price is THB 188/MWh (DK3XQ,-), which is expected to increase
to THB 250/MWh in 2025 (DKK 47,-), reflecting thegected level of the crude oil price up
to the year 2025 (Ministry of Energy, Thailand & MDA, 2006). However, recently prices
for rice husk and palm oil shells have reachedl$oETHB 800 and 2,200 respectively
(Sutiratana, 2008).

Thus, as the pressure on waste management in itailereases, relevant stakeholders will
be interested in finding more local and sustainablations for the waste management. This
can be stakeholders in the central administrajiest,as more local stakeholders responsible
for waste disposals will be increasingly interestetinding new solutions.

9.1.1 Actions by influential stakeholders

Industrial waste policy (Non-Market)

At the Industrial Parks, DIW can especially supphbe supply of biomass for energy
production, by a quick approval of applications fiooving waste (for re-use as fuel.). DIW
could also strengthening the regulation on indaktvastes, as to limit the amounts of
biomass wastes that are discharged, and encouraigestuse takes place within the Industrial
Parks. This should be done in collaboration witATEwho are in charge of the majority of
Industrial Parks in Thailand.

At the municipal and provincial level Takhlong Maimality and Pathum Thani Province can
both play a role in supporting the supply of biomamstes for energy purposes within
Navanakorn:

Takhlong Municipality could set up higher demanaisviaste collection from industries
located within the site, as to prevent valuableriaes discharges. Presently, biomass waste
are discharged with the normal wastes, and thexefiods up in landfills or dumped on land.
Takhlong Municipality could set up a scheme, inethindustries would have to pay a fine
for discharging valuable biomass wastes. Thisaatlas an incentive for separating the
waste, and thus facilitate appropriate re-use dfistrial biomass waste.

Another possibility is to examine the present re-obiomass wastes, thus evaluate and
suggest other means of re-use, preferably witherindustrial Parks. Some of the industrial
biomass waste from Navanakorn are for example paatesd far away, and re-used quite
inefficiently in other manufacturing business. &se industries (see Chapter 6 for detailed
information on Imperial, Sun Cabinet and Rockwoa@dtyost all the biomass waste was
transported outside the Industrial Park and re-fsedroduction of heat-only elsewhere, or
simply discharged.

As more than 250 industries are located in Navamakbis therefore very likely that large
amounts of biomass waste undertake such inefficeense (if any) elsewhere. Such analysis
could increase the amounts of biomass waste supfitin Thai Industrial Parks, and could
be undertaken by Pathum Thani Province, DIW andTointly. The outcome of the study
could be strengthening of the industrial waste lagn by DIW, prohibiting outside re-use
of biomass waste, if ‘inside’ more efficient optgare available.
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Agricultural and energy policy (Non-Market)

Moreover, Takhlong Municipality could set up a eglive system for agricultural biomass
wastes (as for instance rice straw), which couldib&ibuted as fuel to Industrial Parks
nearby. The latter proposal must be initiated koperation with Pathum Thani Province and
Ministry of Agriculture and Co-operatives, and twlected agricultural residues be
distributed to the Industrial Parks within the Rnme. In order to increase the amount of
agricultural biomass waste, Ministry of Agriculttaed Co-operatives could prohibit burning
of agricultural biomass waste on the fields, whichuld act as an incentive to participate in
the collective system.

The Ministry of Agriculture and Co-operatives coaldo, in partnership with the Ministry of
Energy, make analysis of the possibilities forisgttip production of energy crops to be
distributed to the Industrial Parks in Thailand.cading to EPPO there are thousands of
acres of land in Thailand not being used for anpgse. This land is owned by the Thai
Government, as is referred to as ‘waste-land’. ERP@ry positive towards growing energy
crops on these areas, with regards to a futurelggppiomass for energy production in
Thailand (Opatvachirakul, 2008), but so far noiatives has been taken in this direction
(Opatvachirakul, 2009).

— Influential stakeholders for the two aspects akareeDIW, Ministry of Agriculture and
Co-operatives, MoE, Pathum Thani Province and TaidMunicipality.

Waste generators (The Market)

‘Waste generators’ are here Industrial Parks agm&tance Navanakorn in which industrial
biomass wastes and household waste etc., are gghdtas also the municipal and provinces
in which the Industrial Parks are located, contiiliyto biomass waste generation (household
waste, residues from fruit and vegetable markeaste/from commerce, etc.). It is also
farmers generating relevant biomass residues @utiselIindustrial Parks.

— Influential stakeholders regarding this aspectNaeanakorn, Takhlong Municipality,
Pathum Thani Province and local farmer etc.

Sum-up

‘Waste generators’ constitute the&arket option and the Thai ‘industrial waste policy’ and
‘agricultural and energy policy’ thidon-Marked option, which can bafluencedto support
implementation of the project activity by improvitite access to biomass waste for energy
purposes, as discussed above.

9.2 Appropriate technology (supply)

The next step in the production process upon afoamation of the Thai energy supply and
consumption is the implementationagipropriate technology, as it impacts CDMThus,
appropriate energy technologies should be manufio Thailand, and to promote this a
‘technology demand’ can be created. This couldhii@ated by the central administration
through an industrial energy program targeting stdes in Thailand located within the
Industrial Parks.
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9.2.1 Actions by influential stakeholders

National policies (Non-Market)

Master Plan: To support a technology demand newsmaltpolicies for supply and use of
district heating could be introduced, and suppduetdupply of appropriate technology for the
project activity proposed. This could be initiatada two step Master Plan for ‘EE & District
Heating’ in the industrial sector in Thailand. Tieeus should be on energy efficiency and
conversion from steam to hot water demands. Thas fhase - implementation of energy
efficiency within industries - would constitute tpitform for a second phase, in which
biomass CHP technologies with district heating pbypfficient energy to industries located
within Industrial Parks. Such National Program’sdd be initiated by the Ministry of
Energy and approved by the Cabinet.

CER’s ADDER: The above initiative could be suppdrby a CER’s ‘ADDER'’ for projects
dealing with energy efficiency. Thus, more CER’'sg®ted per reduced emission unit
coming from energy efficiency, acting as incenfiweimplementing the first phase of the two
step Master Plan.

— Influential stakeholders regarding this aspect\irastry of Energy in Thailand.

Local & foreign manufactures of energy technologyd equipment (The

Market)

Many producers of boilers exist in Thailand, asifistance Bangkok Industrial Boilers, Thai
K. Boiler, Thai Steam Boiler, Banpong Boiler, STBiler and Hansa Boiler International
etc. (Mgller, 2008a, Sutiratana, 2008). As fartertefficiency, especially two manufactures
are pulled forward, namely Bangkok Industrial Bsland Hansa Boiler International, of
which the latter previously has co-operated with&sc Borsig from Berlin, and have a great
market share in Thailand for solid fuel boilers &mdplants producing thermal energy for
industrial use (Mgller, 2008a).

Bangkok Industrial Boilers or/and Hansa Boiler tnegional could, for example, join forces
with Vglund, and start up a domestic productioeffitient biomass boilers in Thailand.
Vglund has experience with such kind of joint veesifrom Malaysia, where they have
established a private partnership with a Malay rfesturer of boilers for the palm oll
industry.

Danish manufactures of district heating pipesoasnistance Logstor, StarPipes and Isoplus
could also establish such joint partnership witklavant Thai stakeholders. This could for
instance be a company named Tor Nam Thai, who pesdun-insulated PVC pipes for
energy supply (Sutiratana, 2008). As far as manufexg heat exchangers for appropriate
transmission of heat from the district heating reatto the industries requiring process heat
supply, local manufactures already exists in TialilaA company named Genesis, produce
efficient heat exchangers in their factory in Rayswuth east Thailand, at % the price of
imported heat exchangers from Finland (Salam, 2008)

Setting up manufacturing of steam turbines in Tmallis not likely to be feasible, as the
resource base (knowledge connected to producisdiid of technology) in Thailand is

limited. Import from the nearby Singapore is anaptas quite efficient German steam

turbines are manufactured there under license M#D07). Alternatively, the steam
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turbines can be supplied by Chinese manufactutes efficiency of the technology might
then be compromised, but the purchase prices aer IgMgaller, 2008a).

— Influential stakeholders regarding this aspechistGenesis, Bangkok Industrial Boilers,
Hansa Boiler International, Tor Nam Thai, Valunthr®ipes, Logstor and Isoplus.

Sum-up

Foreign and domestic producers of energy technatoggtitute thévlarket option for supply
of appropriate energy technology, whereas the dvetional policies constitute the
influential Non-Market option.

9.3 Technology efficiency and investment costs
(development)

Thetechnology efficiency & investment cost§development)of energy technologies, also
impact on future CDM projects. They largely depeadshe maturity of technologies
(technical reliability and energy efficiency), whitend to increase with increased market size
(technology demand). A large technology demand abtlynmitiates competition between
suppliers, thus possibilities for product innovatiéllowed by price reductions (lower
investment costs). The latter can also be obtdnysalitsourcing the manufacturing process.

9.3.1 Actions by influential stakeholders

Mega-suppliers of appropriate technology & Supplgs of materials and

goods (The Market)

As suggested briefly in the section above, appadgtiechnology supply can be established
by several suppliers in Thailand, based on joimtwess between Danish and Thai
manufactures. Companies, as for instance Vglund.agdtar Pipes, could join forces with
Thai industries, as for example Bangkok Boilergitmduce efficient energy technology.
They would become mega-suppliers of the technotmjynly in Thailand. A local or

regional supply-park would evolve around the meaggpsiers, producing spare parts,
materials and goods to support the production: bigrthe majority of the value chain stays in
Thailand instead of being transferred to develapmdhtries in the North.

Thus, the technology efficiency is obtained throaghint venture manufacturing scheme,
and the investment costs reduced as the manufagtorocess are placed where the
technology demand is situated, and as it takegpraa non-developed country (cheaper
labour, materials etc.). Observations point toftfog that technology produced in developing
countries can lower the total investment costs factor four compared to the production cost
in the North (Quaak, 1999).

The joint ventures between Danish and Thai comparae be facilitated by the Thai
Chamber of Commerce and the Royal Danish Embad8grigkok. They could initiate the
identification and facilitate establishment of ttalaboration between relevant technology
manufactures’ in Thailand and Denmark, with theppse of creating mega-suppliers and
supply-parks for manufacturing of CHP with distteating in Thailand (Mukdasathien,
2008). The Federation of Thai Industries (FTI) eéso assist in setting up such supply
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systems in Thailand. They could facilitate this,defting up a committee to establish a forum,
which will initiate this development through relexactivities (Prakitsri, 2008).

— Influential stakeholders regarding this aspectlaeeefore the Royal Danish Embassy in
BKK, FTI and the Thai Chamber of Commerce.

National policies/initiatives (Non-Market)

Efficient energy production and consumption of ggeEnergy efficiency can also be
supported by national Governmental policies. Asadly mentioned, Governmental programs
etc. can be used to initiate a market; to crea¢elanology demand that can lead to a supply
of appropriate energy technology. The efficiencyngblemented technology can then be
enhanced by transfer of know how from the Nortlodigh joint ventures with local
companies, and the investment costs decreasedbynglthe production of the technology in
developing countries. Governmental actions suppgttie implementation of such
technologies can be established by increasingeheadds for efficient production and
consumption of energy:

Thai regulation recently (December 2006) gave fyido heat generation by CHP
production, by for instance re-allowing fossil f@HP Plants and by higher requirements on
the quantitative output of heat from the technaediy adopting European standards; 10 %
Primary Energy Savings (PES) for CHP production.

| suggest that a feed in tariff is developed faatr@onsumption, similarly to the ‘ADDER’
feed in tariff for power. The only difference isathithe size of the ADDER is calculated as
heat beingisedin a manufacturing process (either inside or detshe company), and not
only as beinglistributedas in the case of power to the grid. This could4deulated as th
consumption of heat compared to the total amouhtaf produced on the CHP Plant. If the
consumption of heat is high (amount of heat usage) the economic contribution from the
feed in tariff increases correspondingly.

This can act as an incentive to use the generaadimstead of wasting it, or to use limited
amounts. It will also, very importantly, createiacentive to locate CHP Plants where a
potential heat market exists, as for instance dustrial Parks. The old regulation requiring
10 % use of generated heat (not in force any Igngeuld also be reintroduced. A demand of
20-25 % re-use will surely act as an incentivand fneans of using the generated heat.
Another way to support efficient production and samption of CHP is to require that also
biomass CHP Plants in Thailand make use of gertehagat, which presently only is required
on fossil fuel CHP Plants. This will also act asdntives to locate the CHP Plants near a
potential market or make optimisations in intennsg of heat.

— Influential stakeholders regarding this aspectlans Ministry of Energy in Thailand.

Conducting PIN’s: In order to select the ‘right’ ®Dprojects, Thailand should not only wait
for bilateral or multilateral projects to evolves the project developers connected to these
projects not necessary looks at the future devedoproptions of their projects for Thailand in
the long run; they would be more interested in kjpiojects leading to high CER’s
generation. Thailand should therefore initiate Cpidject activities by themselves, thus
establish unilateral project activities, and théerasell the CER’s to buyers on the market. In
this way Thailand can ensure that sustainable dpuatnt goals are reached, and that a
platform for a future industrial manufacturing efezgy technologies are ‘thought-into’ the
development options for the country in an earlgsta

135



Thus, the Thai TGO should promote the biomass CHjpotential CDM projects in Thailand,
which could be done by creating a one-stop PIN-gpagect identification notes), offering
already identified biomass CHP projects to potémigestors. Such project pipeline,
identifying many biomass CHP projects in Thailasdp makes it possible to implement the
CDM projects as bundled activities, whicbuld make the project attractive for investors
(ERI, 2007) (See more on this issue in 9.4.1).

Activities could also be taken by bilateral doneolike Denmark - wanting Thailand to benefit
more from the CDM activities in the country. Denkaould set up a biomass CHP Plants as
a sort of ‘CDM demonstration plant’, paving the wiay more projects like this to evolve,

with the Danish Embassy being active in this. @ombination of the two approaches
described above can be applied, using the Danistodgtration plant, as a showcase for the
Thai project pipeline developed which identifiesgibilities for implementing identical
projects.

— Influential stakeholders regarding this aspectlawns Thailand Greenhouse Gas
Management Organisation (TGO), and the Danish EsyhasBKK.

National & International technology standards (NoMarket & The Market)
Standard policies, like for instance certain densdod energy efficiency standards of
biomass technologies or manufacturing equipmente&a also speed up the development
and implementation of certain technologies. This loa either national or international
standards putting pressure on producers of bioteabsologies or manufacturing equipment.
The European standards (10 % PES) for CHP Plantfoc&xample be categorised as
standard policy required by the Thai Governmengnhs for instance standards on energy
technology set forth by the ISO is internationahstards.

In Thailand, it is the Thai Industrial Standardtituge (TISI) who sets up standards for
technology efficiency, and they also co-operatéthie international ISO. So far they have
not required any standards for industrial boilécs, dut efficiency standards have been
applied on for instance air-condition appliancestif&tana, 2008). TISI, in co-operation with
for instance the Thai Environment Institution (TEarries out Green Label Schemes, by
which certified product can bear green labels. Thesmeasure to reduce pollution in the
environment as well as to encourage manufactuoense clean technology (TISI, 2008).

In Thailand, TISI should set up higher standaraddiHe most commonly applied technologies
within the manufacturing sector, using unsuitabgtamounts of energy.

— Influential stakeholders regarding this aspectlaeeefore ISO and TISI, dealing with
international and domestic standards respectively.

Public R&D in renewable energy technology (Non-Ma

The development of technology also often depends®tevel of public R&D invested in the
specific technology. The development therefore ddpen the level of both public and
commercial R&D activities in general. Under the Mtny of Science and Technology
(MOST) in Thailand, several public organisationaduact research activities connected to
renewable energy technologies and energy efficiéBagiratana, 2008). National Science and
Technology Development Agency (NSTDA) and Thailémgtitute of Scientific and
Technological Research (TISTR¥, for instance, two governmental organisations work

to research, promote and disseminate knowledget &ffozient technology implementation in
Thailand (NSTDA, 2008 & TISTR, 2008).
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— Influential stakeholders regarding this aspect@ST, thus NSTDA and TISTR.

Sum-up

Setting up mega-suppliers and supply-parks in @hdilconstitutes thiglarket option,
whereas national policies requiring efficient protiion and consumption of energy, on the
other hand, constitute tidon-Market option. Standards posed on energy technologies
constitute both Market and aNon-Market option. The latter is defined by international
organisations, as for instance 1SO, and the fiyghle Thai Government (TISI), when
increasing the efficiency standards of technolagies

9.4 Financial conditions

9.4.1 Actions by influential stakeholders

Commercial financial support (The Market)

Finally, the commercial financial conditiofjgossibilities for obtaining loan or other means of
commercial financing) have great influence on thplementation of biomass technologies as
well as efficient manufacturing equipment. If therbass fuel price is high, grants and
subsidies limited and the selling price of powed aerat low, then the financial conditions are
difficult for biomass technologies. And furtherpifiblic policies (lack of appropriate
standards, no soft loan, shortage of other incestigtc.) do not support the implementation
of efficient manufacturing equipment, it can bdidiflt to obtain favourable loan unless the
pay back period is extremely short.

Thai Military Bank has a long tradition for suppog financing of renewable energy
implementation. They also now engage in financibiMJprojects, for example through the
International Finance Corporation of Thailand (IFGSutiratana, 2008). Also Siam Bank has
been very engaged lately in supporting CDM projeciBhailand (Cooper, 2009).

— Influential stakeholders are here the Thai MilitBgnk and Siam Bank.

Transactions costs (The Market)

Transaction costs for smaller CDM projects tenteaelatively higher than for larger CDM
projects. This, off course, pose a barrier forithglementation of smaller projects with a
relatively low generation of CER'’s, but often supewhen it comes to sustainable
development contribution in local communities (IGR806). Several initiatives which can
support the implementation of smaller CDM projd@se however been developed:

‘Bundled CDM projectsis an opportunity, in which CDM project clusteringkes small
identical projects economically viable. Hence, realele energy implementation and energy
efficiency initiatives, transferable from one intlyso another, can be bundled to save
transaction costs. Even sub-bundling can be apphith can be an option when seeking
improvements in the energy consumption within Thanufactures. Along the many different
production processes undertaken by these manuéactsimilar actions will however take
place, for instance substitution of boilers, impégrtation of more efficient processing
equipment (motors, ventilation etc.). These adésitan be sub-bundled and thus pose a
reduced transaction costs, compared to isolatéohadiaking place in one single industry.

Smaller CDM project furthermore benefit from thédwing conditions:
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* “A simplified project design document (PDD), incing the additionally text;

» Simplified, predefined Baseline methodologies piediby category;

» Simplified monitoring plans;

* The possibility to hire the same operational erfotyvalidation, verification and
certification;

* Lower levies by the UNFCCC to cover administragxpenses and registration fees”
(UNFCCC, 2002, p.220)

‘Programmatic CDM'’is also a possibility for lowering the transactawsts connected to
CDM project implementation. Programmatic CDM iside$ as:

“A programme of activities (PoA) is a voluntary edmated action by a private or public
entity which coordinates and implements any pati@dsure or stated goal (i.e. incentive
schemes and voluntary programmes), which leadsttor@apogenic GHG emission reductions
or net anthropogenic greenhouse gas removals kg sirat are additional to any that would
occur in the absence of the PoA, via an unlimitechiper of CPA’s”(EB 32, Annex 38,
paragraph 1).

A PoA is made up of CDM Programme Activities (CPRAwhere multiple CPA’s can be
included under a PoA at the time of registratioddiional CPA’s can be added at any point
in the life of the PoA. A CPA is defined as:

“A project activity under a programme of activities CPA is a single, or a set of interrelated
measure(s), to reduce GHG emissions or result iran#hropogenic greenhouse gas
removals by sinks, applied within a designated alefned in the baseline methodology”
(EB 32, Annex 38, page 1).

A PoA can involve CPA'’s being run in multiple coues, in which case a separate letter of
approval would be required from each Party involvdtus the physical boundary of a PoOA
may extend to more than one country provided thel g@articipating non-annex | host Party
provides confirmation that the PoA, and therebyC&IA’s, assists it in achieving sustainable
development. The private or public entity that cioates the PoA is referred to as a
coordinating/managing entity. A PoA is differenatha bundle of small-scale projects,
because it is possible to add new CPA'’s to a PdAoumit undertaking the validation process
again.

The CDM project developers decide which type ofgots to implement, and whether it/they
will be a bundled or programmatic CDM project ot.fidhe DNA’s can, however, promote
and assists the project developers in using thgss tof project implementation tools, in
order to promote these concepts in the future.

— Influential stakeholder is here the Thai projectalepers, as well as the Thai TGO.

Sum-up

Financial conditionsareboth anon-marketand amarketoption, which partly can be
influencedto support enhancements of CDM projects: Taenmercial financial suppois a
market option, which depends on the will to sup@idM projects on the financial markets.
TheTransaction costsonnected to CDM projects isv@arkedoption, which depends on the
project developers will to apply Programmatic CDMi&8undling of CDM projects. This
can, however, bmfluenced by the DNA - thenon-market- through their support of and
promotion of programmatic CDM and project bundliats;.
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9.5 Technology maintenance & operation

Maintenance & operation of implemented technologiystitake place by skilled Thai
craftsmen, trained to do the job. A supply-pariswéh services will have to be established, in
order to service the technologies manufacturedbyrega-suppliers.

9.5.1 Actions by influential stakeholders

Training activities (Non-Market)

The actual training of the craftsmen should be dbneugh a collaboration between Ministry
of Labour (Dept. of technical labour developmemil &ing Monkut Institute of Technology
(Sutiratana, 2008), and possibly also other releVaai Governmental organisations (DEDE
& EPPO) and academia (AIT).

— Influential stakeholders are here Ministry of LahddMIT, AIT, EPPO and DEDE.

Supply-park of services (The Market)

The establishment of the supply-park of servicesikhbe commenced by the stakeholders
also initiating the mega-suppliers and the supplgkf materials and goods (i.e. the Royal
Danish Embassy in Bangkok, FTI and the Thai Charnb@ommerce).

— Influential stakeholders are the Royal Danish Erapas Bangkok, FTI and the Thai
Chamber of Commerce.

Sum-up
The supply-park of services constituidse Marketoption, whereas the training activities
constitute théNon-Market option.

9.6 Public subsidies

Public subsidiescan be used as financial support for biomass tdopres, making them
competitive against commercially energy technoleg®&ubsidies can also be granted to
promote implementation of efficient manufacturirggigpment in order to promote
technological development in the manufacturing@e®onation of grants can for instance
take place as a governmental grant (constructigndééimentation grant), in which a certain
percentage (for instance 30 %) of the investmesitsas donated. Public subsidies can for
example be an electricity or heat selling subsape¢ation subsidy), which the government
put on the end-users, making them pay more forggnaioduced on biomass resources.

In the following, relevant financial programs by thhai Government will be highlighted,
whereas conditions for power and heat sales widrbphasised in the next section.

9.6.1 Actions by influential stakeholders

The Thai Government has set up two financially sufiye public programs for activities that
can help the country in moving in a more sustaaalection when it comes to energy
production and consumption; thus the ENCON FundN®&@DA Program.
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Financial support (Non-Market)

I: Energy Conservation Promotion Fund (ENCON)

The ENCON Fund is financed by a gasoline tax puslbpetroleum products sold in
Thailand, and presently the financial revenue iex petroleum is THB 0.04. The ENCON
Fund provides funding for project preparation, pobjmanagement and advisory services,
investment and project evaluation, and financialstance for investment in energy efficiency
and renewable energy technologies (CEERD, 2008)Jetlthe ENCON Fund the following
two projects under the Voluntary Program are sletander the CDM,;

* Promotion of Renewable Energy Utilization Project;

The objective of the Program‘i® promote renewable energy, which has less impacthe
environment, and to assist in energy conservatiamial industries, both in the agricultural
and industrial sectors. Emphasis is placed on mtsjeelated to the introduction,
dissemination, and transfer of renewable energlinetogies; projects on energy-efficiency
improvement using proven technologies; and projetitizing agricultural processing
residues (e.g., bagasse, rice husk and municipateyar agricultural wastes (e.g., animal
manure) to produce energfIGES, 2006, p. 106).

* Promotion of Small Power Producers using Renewlab&rgy Project;

The objective of the Program‘i® promote the use of renewable energy in poweregation
and enhance the existing policy on power purchese SPP’s using renewable energy
sources as fuel. Renewable energy here includes, sahd; biomass; biogas; municipal
wastes; agricultural residues; or industrial or agidustrial residues(IGES, 2006, p. 108).

Further, due to the lack of actions resulting friii® ‘Compulsory Program for Designated
Factories and Buildings’ promoted in Thailand, fiblklowing fund were established in
January 2003 with the aim of stimulating investmargnergy efficiency and renewable
energy by the Thai financial sector (IGES, 2006 RERD, 2008);

Energy Efficiency Revolving Fund (EERF);

The objectives of the fund is to provide low-intgrans to private stakeholders (designated
factory owners), to stimulate investments in eneffigiency. Such initiatives had proved to
have very low priority in the industrial sectorTihailand, and the fund were thus seen as a
way to improve the incentives for implementing gyeefficiency measures at the industrial
level:

“Improvement in combustion efficiency of fuel,

Prevention of energy loss;

Recycling of energy waste;

Substitution of one type of energy with anotheetyp

More efficient use of electricity through improventsein power factors, reduction of
maximum power demand during the period of the mb#gts peak demand, use of
appropriate equipment, and other approaches;

Energy use: efficient machinery or equipment as asuse of operation control systems and
materials that contribute to energy conservation;

Other means of energy conservation as stipulatedimsterial regulations”(IGES, 2006, p.
108).
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Funding channelled to the EERF Fund comes fronEt € ON Fund through 11 participating
banks in Thailand, including Thai Military Bank, wiprovides credit lines of THB between
100 to 200 million (CEERD, 2008) for the types odjects mentioned above.

Il. National Science and Technology Development Agey financial program (NSTDA
Program)

This program supports growth in Thailand troughnpotion of linkage and collaboration
between the private and public sector, supportimjencouraging Research Development and
Engineering (RD&E). To expand the technologicalatalities and increase the private sector
competitiveness of Thai companies, the NSTDA Investt Center (NIC) was created, with
the purpose of supporting and encouraging RD&E 8GE06 & CEERD, 2008). NIC offers
two types of financial support:

» Soft loans (low interest loan from 7 participatiittancial institutions);
* Investment activities (management advisory, jogrtture support, financing to high
potential business projects);

Thus, the NSTDA Program offers soft loans and werimvestment to enhance development,
research and engineering in technology developar@himplementation in Thailand for
supporting the Thailand’s competitiveness (IGEQ&0

Below, | have outlined who is responsible for thhegrams above:

* Ministry of Energy (MOE), EPPO (manage the ‘Volugt&rogram’ under the
ENCON Fund),

* Ministry of Energy (MOE), DEDE (manage the EERF &wmder the ENCON
FUND),

* Ministry of Science and Technology (MOST), NSTDA/d&stment Centre (NIC)
(manage the NSTDA Program),

— Influential stakeholders in distributing more ecomo resources to CDM projects are
EPPO, DEDE, NSTDA and NIC.

Sum-up
The possibilities for economic support illustratdzbve arenon-marketoptions, which can be
influencedto support CDM enhancement in Thailand.

9.7 Power selling price

Thepower selling pricealso impacts CDM projects if the project activgignerates surplus
energy to be sold on the grid to power companigd (@nnected power sale). The selling
price of biomass power normally depends on theegrfaconventional electricity and the
bargaining force of suppliers against buyers, w$gecial conditions are established.
This can, for instance, be a higher selling prarebiomass produced power compared to
conventional power, or fees put on conventional gropvoduction. If the power is solely
transmitted to industries located in Industriald®gjas in Navanakorn), the price for
borrowing the grid - the “wheeling” fee - is alsoportant, and must be evaluated against
establishing an individual grid connection in tlea which will increasing the total capital
costs of a CHP system (Lybaek, 2004).
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9.7.1 Actions by influential stakeholders

Regulation of power market (Non-Market)

To promote the production of power based on domestiewable energy sources, the Thai
Government has introduced a subsidy (feed in jdaffpower generation based on biomass
(See Chapter 5). Especially biomass waste recattestion, which is beneficially when
setting up an energy supply system based on induisipmass wastes.

The Thai Government has also introduced favounatweer selling conditions for biomass
based power, as they have increased the size pfahts allowed to sell power to the national
grid (from 1 to 10 MW). This has increased the nemtf units capable of selling power to
the grid, just as regulatory frameworks now assiiaéthey can rely on power sales to the
grid. Waste for power production must derive frdra following sources:

“Waste or residues sources directly from agricudtiactivities or industrial production
processes (e.g. rice husk; bagasse and wood chips);

Products derived from waste and residues from adjtical and industrial production
processes, such as biogas derived from wastewatgas from an agricultural process, and
refuse-derived fuel (RDF);

Garbage (e.g. municipal waste);

Sources of wood biomass (e.g. tree plantatig¢iGES, 2006 p. 82)

— Influential stakeholders regarding the aspect alaogehe Thai Ministry of Energy.

Power companies (The Market)

Access to the national power grid has previousty still is an obstacle for renewable energy
technologies in Thailand. It is the project ownand not the Electricity Generating Authority
of Thailand, EGAT - that has to pay for the coniwtto the grid, which can be high for
small projects. It can also be problematic thatplogver purchase agreements’ still must be
approved by EGAT for individual energy projects tiatana, 2008). Access to the electricity
grid within the Industrial Parks is also regulablsdEGAT. Here, a ‘wheeling fee’ can thus be
put on the use of the power supply networks, winghadd costs to the project activity.
Alternatively, a local owned grid can be put in gl to avoid such expenses (this is off
course not without expenses).

— Influential stakeholders are here primarily EGAT.

Sum-up

Conditions for power sales, as illustrated abowae, lme described adNon-marketoption,
which can benfluencedto support enhancements of CDM projects focusingspecially
CHP production in Thailand. Decisions taken by EGAgarding approval of ‘power
purchase agreements’ and ‘wheeling fee’rame-market® option, which can bmfluenced
to support enhancements of the condition for CDb|quats.

2 Due to public resistance in Thailand EGAT is ndlyfprivatized. The people of Thailand have sues th
government on this issue, claiming that the poweta is their rightful property, which the goverem has
been trying to sell out. The Thai people won thertoase and EGAT is still (or partly) a state camp
(Sutiratana, 2008).
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9.8 Heat selling price

9.8.1 Actions by influential stakeholders

Regulation of heat market & Demand / market for he@on-Market & The

Market)

Theheat selling pricealso impacts CDM projects, and normally, at léast European
context, depends on the competition between netemmipanies, as well as on the level of
district heating network expansion in the EU, tthesavailability or access opportunities.

If heat is to be used, not only within individuatiustries generating process heat, it is
necessary to establish district heating networkseoting several industries (to establish a
heat market). The selling price of heat will thestbe substituted costs of buying the
commercial heat previously used in for instancéensij i.e. fuel oil, natural gas, coal etc.

The options for selling heat very much dependsherpbssibilities of setting up district
heating networks for external use of heat, whichimgepends on the political priorities, and
whether the use of ‘waste heat’ and thus CHP hasityr The Thai Government gives
priority to heat production, in it’s strive for rd@ng the renewable energy targets set forth.
A target 0f3,851 ktoe of heat production is thus formulatex i is therefore likely that
CDM projects addressing this issue will be met {padly by various stakeholders including
governmental organisations.

Another initiative can be applied by the IEAT indiland. They can - when planning the
design of new industrial sites or when retrofittmlg ones - place district heating pipes in the
soil in advance in order to prepare for later exgp@amof collective energy supply. And as
mentioned, power supply can also be placed un@esdh in the industrial sites, to avoid the
use of EGAT transmission lines.

— Influential stakeholders are here Ministry of Eneand IEAT.

Sum-up

The conditions for heat production and consumpt@srighlighted above, isrn-market
options, which can befluencedby MoE through their support in implementing théiorzal
policies (suggested in 9.3). The industrial demfandheat is anarket option but carbe
influencedby stakeholders responsible for operating and egigngl Industrial Zones or Parks
in Thailand, namely the IEAT.

9.9 Institutional & framework conditions

In the following, | have summed up on the previanalysis, which is outlined in Table 9B
next page.
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Table 9B: Institutional & framework conditions - Th ailand

What impacts CDM Policy Recommendations Influential stakeholders
projects? Non-Market The Market (or ‘project carriers’)
Biomass fuel price Industrial waste policy; DIW; IEAT; Ministry of
(supply, quality and price Agricultural and Energy Agriculture and Co-
of raw materials) policy; operatives; MoE;
Pathum Thani Province;
Takhlong Municipality;
(9.19
Waste generators; Navanakorn Industrial Park;
P Takhlong Municipality;
D Pathum Thani Province;
D Local farmers etc.;
Appropriate technology National policies; MoE;
(supply) (Master Plan & CER’s
ADDER)
Local manufactures of energ Genesis;
technology and equipment;| Bangkok Industrial Boilers;
9.2) Hansa Boiler International;
Tor Nam Thai;
(In joint venture with)
Foreign manufactures of Valund;
energy technology and StarPipes/Logstor/Isoplus;
equipment;
Technology efficiency & Mega-suppliers of appropriate Royal Danish Embassy in
investment costs technology; Bangkok; FTI;
(development) Supply-park of materials and Thai Chamber of Commercs
P goods;
R
(0] National policies & MoE;
J initiatives TGO;
E (Efficient production Royal Danish Embassy in
C and consumption of Bangkok;
T energy &
9.3) conduction of PIN’s);
|
M National technology TISI,
B standards;
L International technology ISO;
E standards;
M
E Public R&D in MOST (NSTDA & TISTR);
N renewable energy
T technology;
A Financial conditions Commercial financial Thai Banks (Thai Military
T support; Bank or Siam Bank);
|
(0] Transaction costs; Project Developers;
N 9.4) pCDM & Bundling; TGO;
P Technology maintenance Training activities; Ministry of Labour & KMIT;
R & operation AIT; EPPO; DEDE;
(0]
J (9.5) Supply-park of services; Royal Danish Embassy in
E Bangkok; FTI;
C Thai Chamber of Commerce
T Public subsidies Financial support; EPPO; DEDE; NSTDA
(9.6) Investment Center (NIC);
(0]
P Power selling price Regulation of power MoE;
E 9.7) market;
R Power companies; EGAT;
A Heat selling price Regulation of heat MoE;
T market;
(') (9.8) Demand / market for heat; IEAT;
N

Source: Own figure
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Chapter 10; Generic Manual

10.1 Answer to the research gquestion

How can the sustainable development contributionfofure CDM projects be enhanced,
using Thailand as a case study, and developed mfgeneric Manual with guidance on how
to pursue this in Asian countries?

By bringing in and developing a set of sustainal@deelopment concepts, a platform is
established in this study from which extractiongl@ments for the Manual has been
conducted throughout the report. These elemenitsg lB#tanning Guide and Policy
Recommendations, has hence been arranged and pedélother to strengthen the
sustainable development contribution of future Cpidjects in Thailand, emphasised more
below. In this chapter, the Manual addresses tabp@isian countries in general and not only
Thailand.

Based on the Planning Guide extractions througtimiteport, the Planning Guide has been
developed (see Figure 10A next page). This has theea by arranging the extractions from
each chapter of the report in a logical plannirdeor The Planning Guide focus on providing
guidance to how to implement biomass CHP with idiskreating in tropical countries in Asia
with a lack of heat markets. The CHP technologyipies many development benefits and
opportunities for countries in Asia. The Planningide thus focus on the implementation of
biomass CHP with district heating in Industrial Rarin Asia as the industries located here
has a demand for process heat and are locatedtolose another.

Each step of the Planning Guide (Figure 10A) inseghe benefits of implementing the CDM
project activity in the host country, and in th#édasteps, an actual manufacturing of the
renewable energy technologiesuld be exercised in countries in the South if the doors

are favourable. Thus, a value chain expansionoedlur connected to the implementation,
operation, and eventually manufacturing of the weatde energy technology in Asian
countries.

Figure 10B outline the sustainable developmentrdmution of the proposed CDM project
activity - the biomass CHP with district heating implemented in Asian countries. As the
figure show, many benefits can be achieved if sarofects were promoted. The biomass
CHP technology supplying district heating to a caimity of SME’s can thus be described as
anindustrial Ecology Enginenabling a verity of environmental and GHG relaetions to
take place. This is due to the fact that the teldgyembraces and substitutes a lot of
resources along the materials and energy chainectenh to the use of energy and waste
generation. Also when it comes to creating job opyoties many benefits can be achieved,
as the biomass CHP technology is labour intensinadliits lifetime. This is opposed to many
other CDM renewable technologies which lack theacép to provide permanent jobs in host
countries.

The last step of the Planning Guide in Figure 1@Re-Institutional & framework conditions -
is addressed in Table 10C. In order to supportfadility of the Planning Guide, and thus
enabling that more sustainable future CDM projectsimplemented in Asia, the Institutional
& framework conditions have been strengthened. &xteaction ofPolicy Recommendations
throughout the study has thus been integratedamtiglentification ofwhat impacts CDM
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projectsand the relevarnfluential stakeholdersn doing this. In each phase of CDM project
implementation this strengthening has taken plecthie PDD-phase, in the Project
implementation-phase and in the Project operatiuase.

The usability of the Planning Guide will be improveand thus the options for implementing
biomass CHP with district heating in Asia - if theggested strengthening of the Institutional
& framework conditions proposed is establishedyeéneral, however, the improved
conditions outlined in Table 10C, will also impratve likeliness that other types of biomass
projects are implemented in Asia; with or withou2I&.

10.2 How to begin?

In order to support the usability of the Planningide even further, | suggest that relevant
stakeholders in Asia seek to kick-start the impletagon of biomass CHP with district
heating, within the many Industrial Parks estaleitsin this part of the world. Asian countries
could thus set up a “CHP-team” who visits the IndakParks and promotes the
implementation of biomass CHP with district heatiprkshops, seminars and promotion
materials etc. need to be conducted and disserdimagach Industrial Parks to promote the
idea. At the local level influential stakeholdeetated to the PDD-phase (see Table 10C) will
have to be invited and included in the discussimh@anning, as being very important local
stakeholders; both as beneficiaries and contrisytounicipalities, provinces, farmers and
representatives for the local Industrial Parks)etc.

The lead stakeholders in this “CHP-Team” should the the most important influential
stakeholders identified under the Institutionalr&hework conditions (in Table 10C), as for
instance the Chamber of Commerce, relevant Miestiiealing with Energy, Industry and
Agriculture, Ministries dealing with Industrial P&, the national DNA's, relevant local
stakeholders as described above, and eventuatiypatential CDM project developers, etc.

The first assignment by the “CHP-Team” is to idntine CHP potentials within the
Industrial Parks, and thus to initiate thoroughlysia of the actual potentials. Another
assignment which is very important is to eliminageriers for implementation of such CDM
projects, by bringing back comments and feed bacthe current situation within the
Industrial Parks to the central administrationthis way specific barriers can be eliminated,
and a large scale implementation of biomass CHR avgtrict heating can hopefully be
initiated.
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Figure 10A: Planning Guide for biomass CHP with digrict heating - generic

Planning Guide for
"Biomass CHP with

District Heating"

Extractions

Step 1:
Choice of industries &
areas

Step 2:
Resource studies in
industries and local
community

Step 3:
Energy audit/studies in
industries

Step 4:
Technology options

Step 5:
Local manufacturing of
energy technology

Step 6:
Institutional &
Framework Conditions

Source: Own figure
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The outreach of the
project activity increases
when the possibilities
I for synnergie or
symbiosis are high;

I Exchanges of energy and
waste between
I industries beneficial;
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Creating as many GHG
emission reductions as
possible along the
materials and energy
I chain;
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Creating sustained jobs
by choosing the right
technology according to
the natural resources,
and the existing know
how;
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I
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Set up domestic
manufacturing of the
technology or parts of

the technology;

Identify potential
markets prior to this;
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I
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Figure 10B: Enhanced sustainable development conbution of CDM projects - generic

High project outreach

The project activities will take place in Industrigarks within SME’s in the food,
wood and chemical line of industries. The bioma®@echnology with district
heating is thus implemented in industrial areagrelindustries are located close
one another, creating an ‘Industrial Ecology Engifiéis implies that favourable
conditions for exchanges of materials and enerdlimthis area have been
established, and that a more decentralised enegphssystem can be developed.
This can lead to the following benefits for thedbcommunity:

Saved expenses on:

e Power and fuel oil purchase;

* Present waste handling costs;

New business opportunities:

« Sale of power and heat;

« Sale of ash as farmland fertiliser;

« Use of local biomass waste as fuel;

« Local farmer’s etc. supply of agricultural residues

Large emission
reductions at low
abatement costs

By various activities along the materials and epefgain high amounts of GO
emissions are avoided annually, from the follonsogrces:
Materials chain:

e Transportation of waste;

< Inefficiently (if any) re-use outside the site;

« Biomass decay in landfills;

« Biomass decay or burning on farmland,;

Energy chain:
Grid power and individual fuel oil consumption @lswer SQ & NO,);

e Extraction and transportation etc. of the above;
Instead the following will improved the energy ah&cally:
e Production of biomass powandheat; in
e A cost effective biomass CHP technology with dedtheating;
e Process integration and cascading of energy;
« Energy efficiency; hereunder
e Supply of low qualitative energy instead of highatitative energy; which
» Lead to high energy savings;

Increase in short and
long term employment

To increase the job opportunities from the progativity, emphasis is on biomass
technologies with supply of biomass residues, asthployment effect is highest:
Direct jobs:
e ‘Construction jobs’ will be created (short termjgda
* ‘Maintenance & Operation jobs’ also (long term);
Indirect jobs:
e Itis argued that the direct employment can lea2Hotimes indirect
employment;

Local markets and
efficient technology
manufacturing

To increase the value chain, and thus potentia¢ldpwment effects by the project
activity even further, the following must be higitited:

e Are the local markets (or nearby markets) large, thuan appropriate
industrial structure, where industries mainly settin Industrial Parks
(spreading);

« Is the market for applying efficient energy teclogy high in the industrial
sector, as the future G@missions are projected to grow (need);

* Are there large future generation of biomass frben‘industrial’ and
‘waste’ sector, making a future market for supiyuel viable (supply);

e Are there options for partnerships and transfédmaiw-how to start a
manufacturing scheme of biomass CHP (boilers &idisheating pipes
etc.), and to support a large scale implementatfdhe project activity (co-
operation);

Source: Own figure

148



Table 10C: Institutional & framework conditions - generic

d

5S

What impacts CDM Policy Recommendations Influential stakeholders
projects? Non-Market The Market (or ‘project carriers’)
Biomass fuel price Industrial waste policy; Relevant ministries etc.
(supply, quality and price Agricultural and energy dealing with industry, energy
of raw materials) policy; and agriculture etc.
Provinces;
Municipalities;
(9.19
Waste generators; Industrial Parks;
P Municipalities
D Provinces;
D Farmers etc.;
Appropriate technology National policies; Relevant ministries dealing
(supply) (Master Plan & CER’s with energy;
ADDER)
Local manufactures of energy Manufactures of biomass
technology and equipment;| boilers, heat exchangers an
9.2) pipers for distribution of heat
etc.;
(In joint venture with)
Foreign manufactures of | Relevant companies from th
energy technology and North with know-how to
equipment; transfer;
Technology efficiency & Mega-suppliers of appropriate Relevant embassies; busine:
investment costs technology; associations and chamber g
(development) Supply-park of materials and commerce etc.
P goods;
R National policies & Relevant ministries dealing
(e} initiatives with energy; embassies and
J (Efficient production DNA's;
E and consumption of
C energy &
T conduction of PIN’s);
(9:3)
| National technology Relevant institutions dealing|
M standards; with standards;
P
L International technology Relevant international
E standards; institutions dealing with
M standards;
E
N Public R&D in Relevant national and quas
T renewable energy national institutions etc.
A technology; dealing with research;
T Financial conditions Commercial financial Relevant banks or financial
| support: institutions;
(0]
N Transaction costs; Project Developers;
9.4 pCDM & Bundling; DNA's;
P Technology maintenance Training activities; Ministries dealing with
R & operation energy and labour etc..
(6] Universities dealing with
J (9.5) technical knowledge and
E training activities;
Cc
T Supply-park of services; Relevant embassies; busine
associations and chamber g
(6] commerce etc.;
P Public subsidies Financial support; Relevant ministries dealing
E (9.6) with energy;
R Investment institutions;
A Power selling price Regulation of power Relevant ministries dealing
T 9.7) market; with energy;
I National power companies; Power companies;
O Heat selling price Regulation of heat Relevant ministries dealing
N market; with energy;
(9.8) Demand / market for heat; | Relevant ministries dealing
with industry;

Source: Own figure
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30-1-08.

Salam, Abdul (2008Director of GENESIS, Interview, Bangkok the 4-2-0

Sukkomoed, Dechurat (2008h.D. at Kasertsat University, Faculty of Ecomspilnterview,
Bangkok, Thailand the 5-2-08.

Sutiratana, Mr. Somkiat (2008pepartment of Alternative Energy Development and
Efficiency, DEDE, Interview, Bangkok, Thailand tB8-1-08.

Visukamol, Aroonchai (20080eneral Manager of TUC Thailand, Project Develppers.
Com., Carbon Expo, Cologne, Germany the 7-9 May3200

2009:
Cooper, Natarika (2009)Thai DNA, Thailand Greenhouse Gas Managementrisgaon
(TGO), Interview, Bangkok the 17-3-09.

Holm, Karsten (2009)ong Term Consultant (DEMT), Interview, Bangkok,ailand the 26-
3-09.

Mgller, Lars (2009)Long Term Consultant (ECN), Interview, Bangkok, léwad the 17-3-
09.

Opatvachirakul, Mr. Sitticha (2009Energy Policy and Planning OfficEPPO, Interview,
Bangkok, Thailand the 18-3-09.

Ward, Natalie (2009)Thai DNA, Thailand Greenhouse Gas Management Qsgton
(TGO), Interview, Bangkok the 17-3-09.

Watanatada, Thawat (2009pwner and founder of TRI, A.T. TRI Co., Ltd., R¥oj
Developer, Interview, Bangkok the 17-3-09.
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CDM project site visits and interview with plant managers/owners:

“Sima 2", Biogas from Starch Plant, Chachoengsao, the 25-3-09
“Nongbua pig farm Biogas’Ratchaburi, the 23-3-09.

“A.T. Biopower Rice Husk PlantPichit, 19-3-09.

“Siam Cement; Kaeng Khoi, the 20-3-09.

“Jaroensompong Landfill GdsRachathewa, the 24-3-09.

“CYY Biopower”, Korat, the 21-3-09.

Workshop/Seminars/Conferences referred to:

Chamornmarn, Mrs. Prasertsuk (2008eputy Executive Director of Thailand green house
gas organisation (TGO) & Director of National Emrimental Board, ONEP, Presentation on
the Conference “Technology and Finance for CDMexty in Thailand”, arranged by the
British Embassy in Thailand, Nai Lert Park Hotedrgkok the 28. January 2008.

Dishon, Mrs. Adi (2008)Chief Executive Officer, EcoTraders, Statemersgabat the
‘Cologne Carbon Expo 2008’ at the side-event enthMay: “Sustainable development and
CDM - its path forward”, Cologne, May 7-9, 2008.

Nielsen, Jan Sandvig & Hansen, Mogens Weel (2@&rgy Experts, Presentation on the
Workshop "Viden og fremtidsveerksted for industriges”, arranged by Braendsels- og
Energiteknisk Selskab, IDA, Copenhagen 13. Jun&;200

Laws, requlations, conventions etc.:

Directive 2004/101/ECof the ‘European Parliament and the Council’ o 27 October
2004, on the Linking Directive, at http://europaietieur-lex/lex/LexUriServ/site/en/o0j/2004/|
_338/1_33820041113en00180023.pdf, per 6-6-08.

Directive 2004/8/ECof the ‘European Parliament and the Council’ onthd-ebruary 2004,
on the promotion of cogeneration based on a ubefal demand in the internal energy market
and amending Directive 92/42/EEC, Annex llI.

National Energy Policy Council (200/MEPC Resolutions #5 & #8/2550 (document hand-
out).

United Nation Framework Convention on Climate CrgigNFCCC (2005)The Kyoto
Protocol, Articles 3 (Para2), at http://unfcccriesource/docs/convkp/kpeng.pdf, per 12-4-05.

United Nation Framework Convention on Climate ChardgNFCCC (2002)p.220: quoted
in IGES (2006) p. 29.
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