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. INTRODUCTION

1 The Clean Technology Fund (CTHnvestment PlanlP)i s a fbusiness
owned by the Government of Thailaf@oT) in agreenent withthe International Bank for
Reconstruction and Developnte(IBRD), the Asian Development Bank (ADB) and the
International Finance Corporation (IFC). The objective ofRlam is to support the low

carlon objectives contained in theeiith National Economic and Social Development Plan
20072011 (TNESDP) the National Strategy on Climate Change Management (ZZI12)

(NSCCM), the FifteenYear Alternative Energy Development Plan (2&@22) (AEDP),
Transport for Thail and,b snd Bangkbka Metrapblitae Deve
Administration Action Plan on Global Warmingitigation 20072012. This multyear

business plan identifies the propoggdgramsto be cefinanced by the CTF jointly with

the IBRD, ADB and IFC. The IP ® bepresented to the CTF Trust Fund Committee in
December009.

2. The IP is considered d@ynamic document with the flexibility to consider

changing circumstances and new opportunities. Such flexibility is particularly important

during the current period of uncertainty associated il current global economic

conditions and financial markets addition,some of thgrograms proposed for financial

support by the CTHave not yet been fully definedome programs presented in the

annexes to théP will be furtherrefined overthe coming year, anddditional programs

may beadded and presentdéor CTF consideration in the form of an updated Investment

Plan Some internal realtation of CTF funds may also be proposed based on further

anal ysis and countryds evolving circumstance

[I. COUNTRYAND SECTOR CONTEXTS

3. Thailand is one of te foremost development success stories Asia, with

decades okustained growth and impressive poverty reductionin the decade that ended

in 1995, the Thai e C 0 n o mrowing atan average ratdebd he wor
percent a year. After cevering from the Asian Crisis of 199098, the Thai economy

took off again, with growth averaging 5.7 percent in the period -2008. As a result of

this sustained growth, poverty fell from 42.0 percent in 1988 to 8.5 percent in 2007.
Recently, howevelT hai | and&6s e c onomiedbecpuse of ivdak diivaate b e e n
consumption and investment demand, due to political uncertasntyed asthe current

global financial crisis. Thigleceleration igrowth threatensome d the recent poverty

! The Clean Technology Fun@TF) invests in projects and programs that conitébto the demonstration,
deployment and transfer of low carbon technologies with a significant potential fetedlongyreenhouse gas
emissions savings. The CTF Trust Fund Committee oversees the operations of the Fund. The World Bank
(IBRD) is the Trusteef the Fund.
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reduction @ins T h e ¢ 0 key énergy @se indicators from 1996 to 2007 m@esented
in Annex 1.

4. The benefits of this success have not been shared equally in Thailand, with
some region® particularly, the rural south andnortheastd lagging behind the rest of

the country. Although these regional disparities are a natural part of the development
process, the challenge for the authorities is to promote inclusive development through
economic integratiaf This will mean developing policies and programs to connedaste
growing urban areas with lagging regions and to target interventions toward the poorest
areas of the country

5. Thailanddés emissions have been steadily
the top 25 GHG emitting countries.Between199% and20B Thaland 6 s Gr eenhouse
(GHG) emissions grew fror286 MtCO.e to 344 MtCQe - an annual rate of about 2

percent More recently, with continued economic expansion, a growing population, and
increased dependence orore carborintensive fossilfuels, GHG emissins continue to

grow. Particularly, GHG emissions growth from fossil fuel source has been growing at

three percent per annum, mostly in the form of petroleum products Hi§eee 1).

According to the latest dataofn the Energy Information Administration, US Department

of Energy, energyelated GHG emissions @72 MtCO,e in 2006 placed Thailand as"24

among the Worlddés | argest GHG emitters.
Figure 1. Thai | aemidsions fr@rCfossifuels
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Source: Carbon Dioxide InformatiofinalysisCenter (http://cdiac.ornl.gov/ftp/trends/emissions/tha.dat)

2 This is the theme of the 2009 World Development Report (WDR&shaping Economic Geograghyhat:

(i) highlights the unbalanced nature of economic growth which results in geographical disparities; and (ii)
stresses the need for spatiallygeted interventions to ensure more inclusive development.

% Department of Alternative Energy Development and Efficiency (DEDE)
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6. The largest contributorst o Thai |l andds ar€h6 eleetntitys si on
generation and transport sectors. In 2006 more than a third (37 pentg of GHG
emissions stemmed from the energy sector. The second largest GHG emission contributor
was the transport sector (26 percent). The manufacturing sector accoomntaitndst

another quarter (2percent) of emissions, followed by the residential anchmercial

sectors (Se@ablel).

Table 1: GHG Emissions by Sector

2002 2006
Sector 1,000 tomes of % 1,000 tenes of %
CO, Equivalent CO, Equivalent
Transport 48,110 29.29% 48,388 26.2%
Electricity 63,542 38.69% 68,849 37.45%
Manufacturing 37,198 22.65% 42,207 22.96%
Residential and Commerci 5,514 3.36% 14,254 7.75%
Others 9,872 6.01% 10,162 5.53%
Total 164,236 100% 183,859 100%

Source: Calculated based on Department of AltéweaEnergy Development and Efficiency data

Note: GHG emissionshown here included G@nd CH, The conversion factors used are based on IPCC
1996 revised guideline. The emissions of other greenhouse gases excluded in this figure are negligible
comparedo the total.

7. For Bangkok, energy and transportation sectors together produce 84 percent
ofthecityd s GHG e.mVitlsoat majan efforts to transform how energy is consumed
inthec o u nt r y arban aredike@angkok future GHG emissiontor Bangkok alone

are projected to grow to almost 50 million te&®y 2012.Further, Bangkok leads Thailand

and the region and unless low carbon technologies are successfully introduced here for
these sectors, it will not be easy to convince the rest theegio

8. Thailandds economic output per unit of
percent between 1996 and 2004, the period when the country was recovering from the

1997 economic crisisAlthough the trend since 2004 has shown slight improvement in
efficiency of energy usenainly reflecting the response to higher global oil prjgess not

clear whether this trel will sustain in the long ru(SeeFigure 2). The GDP per unit of

energy use in 2006 was 4GHG emis®n per capita has risen over the same period, from

2.5 tCQeto almost 3.8 tCae(SeeFigure 3). Both trends suggest that the Thai economy

has become more energy and carbon intensiMee driving forces for pate
energy/carbon intensity aiadustrial development and increasing demands on transport
fuel.



Figure 2: GDP per unit of energy use (constant 2005 PPP $ per kg of oil equivalent)
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Figure 3: Per Capita CO, Emissions in Thailand
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9. Thailand has volurtarily reduced its GHG emissions through the
implementation of the Clean Development MechanismAs a norAnnex | country,
Thailand is not mandated to limit or reduce its GHG emissions under the Kyoto Protocol.
However, the country has voluntarily reduceds iIGHG emissiors under the Clean
Development Meganism (CDM). Twenty four projects have been registered the
UNF4CCC Executive Board witan estimate total emission reduction of Z.MtCO,e per

year

4 Data from http://cdn.unfccc.int/Statistics/Registration/NumOfRegisteredProjByHostPartiesPieChart.html
on August 182009



http://cdm.unfccc.int/Statistics/Registration/NumOfRegisteredProjByHostPartiesPieChart.html

10. Development policies and strategies have increasingly focused on GHG
reductions and improved energy intensity. The GoT has takerseveralsteps to address
development challenges while promoting a low carbon growth paid.Tenth National
Economic and Social Development Plarf i T N E S,[280#2011, approved by the
Government I n Sept e mbtrategic Fdm@vork foi addreIsma@ itsl and 6
medium term development challeng@fie TNESDP reflectschanging attitudes towards
developmentresulting fromthe globalization experience of the r2600s. ThePlan
maintairs the priorities identified previolgd i.e. human and social capital
competitivenespoverty and inequality, and natural resources and the envirodnadnie
addinggovernance as r@ew priority. The FPan seksto capCO, emission per capita to 3.5
tCO,/person well belov current level Other intiatives, policies and strategies to tackle
climate change and reduce energy intensity include:

1 On June 20, 2007 the Office of the Prime Minig@PM) took responsibility for
overall regulation of Climate Change Management in Thailand The OPM
appointedthe National Committee on Climate Change policy, which is chaired by
the Prime Minister. The secretariat has been set ufheatOffice of Natural
Resources and Environmental PoliG@NEP) within the Ministry of Natural
Resources and Environment.

1 The Cabine t al so adopted Thailandés first N
Change Management: NSCCM (200@012)on 22" January, 2008, together with
policy frameworks for further development of action plans. s #trategy, the
country commits itself to reducinGHG emissions on a voluntary basis.

1 The Ministry of Natural Resources and Environmentdrawing from authority
under thePromoting Enhancement and Conservation of Environmental Quality Act
(1992) has announced th®olicy and Prospective Plan for Enhancemend an
Conservation of National Environmental Quality (198¥16) ONEPis the national
focal point for UNFCCC The Thailand Greenhouse Gas Management
Organization (TGO) was established in 2007 and is the Designated National
Authority for Thailand.

1 The Ministry of Energy (MOEN) has been promoting energy conservation since
1992 based on thd&nergy ConservatiofPromotion Act (1992). In 2009, MOEN
announcedthe FifteenYear Alternative Energy Development Plan (AEDP)
which set a target to increase the share démdative energy from 6.gercentin
2008 to 20percentin 2022. If the target is achieved, it whlelp Thailand avoid the
addition of42 MtCO,e GHG emissionger year.

1 The Ministry of Transport issuedthe white papei Tr anspor t for Tha
Sustainabe De v e | onp2@0&, rwithéhe vision of developngt he countr y o
transport systemgo reachhigher quality and efficiency in service deliveries
resulting ina betterquality of life, and sustainability for the country. The primary
objective of this papeis to lay down a firm foundation for future development of
Thai | an-thadal tramypdrtation system
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1 In 2008, theBangkok Metropolitan Administration (BMA) launched itsAction
Plan on Global Warming Mitigation 2007-2012with at target to reduce tieei t y 6 s
emission by 15percent or 6.4 Mt@&per year.

2.1 ENERGY SECTOR

11. Thailandds ener gy c o ndemangphad closelyfalloned el ect r
GDP growth over the past twenty five yearsBoth grew steadily from 1982 to 200%er

thansome disruptios following theAsianfinancial crisis. The annual average growth rate

for final energy consumption over the last 25 years wagsei®ent while electricity
consumption grew at agven faster ratef 9 percent In 2007, primaryenergy consumption
reached110,106 Kilotonne of Oil Equivalent Ktoe) while electricity demandtopped

133000 GWh. Electric peakdemand hagrown at 8 percent since 198@&aching22,586

MW in 2007 Per capita lectricity consumptiorof 161 kWh in 2007 grew by almost 25
percentoverjustthe last fiveyears (Se€&igures 4 and )5

12.  Major new investment in the power sector and introduction of new generation
technologies will be needed to satisfy continued rapid growthAs of 2008, installed
capacity of tle national grid wa9,139.5MW consisting ofgasfired (68.6 percent) and
coakfired (13.4 percent) power plants with the balance provided by hydropower and
imports (SeeFigure §.° The latest Power Development Plan (2008021) forecasts an
annual average growth rate ofpercent @er the next decadeAdditional capacity of
30,154.8 MWby 2021 will need to badded to the grid taccommodate thigrowing
demand. Most of thenewcapacity will come fronmore than doubling the amountaifat
fired generation (4,000 MW)and increasig by twothirds the amount ofjasfueled
(14,890 MW)power plants.By 2012, Thailand plans to better diversify its energy mix and
avoid heavy reliance on the finite resource of local natural gas. The domoranatiral
gas which is imported from abrabwill be reduced bys2 percent, while increasing the
share of coal and lignitt!/om local sources There will be more diversification via fuel
imports, othethermal sourcesandpotentialy the firstnuclear power plarith Thailand.

® Source: Ministry of Energy.

® Power Development Plan (20@®21),2™ revision

" Installed capacity as of December 2008 was 29,140 MW. Net additi@0,554.8 MW hasaken into
account total retired capacity of 7,502.3 MW (Power Development Plani(2023).
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Figure 4: Trends of Final Energy Consumption, Figure 5: Installed Capacity and Power
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Source: Calculated based on data from Banof
Thailand and Department of Alternative Energy | Source: EPPO 2007
Development and Efficiency.

13. With demand expected to continuegrowing to serve economic growth,
Thailand facessupply constraints. Thailandrelies heavily on fossil fuels for all ienergy

and transporheeds (Se&igure 3. Morethan half of primary energy supply is imported,
with crude oil accounting for over 70 percent of total imports, mostly for transport and
industrial use Electricity generation relies mainly on natligas andcoal, with the latter
generatinghigh GHG emissiondn 2008, 92percent of total power generation came from
fossil fuel ®urces, mostly natural gas (pkrcent) with ginificant coal and lignite (21
percent) Electricity generated frorRenewableEnergy(RE) sources such as biomass, wind,
and solar comprise a very small share of gea@erationmix, only 1.7 percenin 2006.
Thail andds e mlsorvgnerable uopfpturey supplg constraint8roven and
possible reserves of natural gas are only sefiiicto cover forecast gas demand for the
next 26 year§.Proven and possible reserves for coal will be available for much lorayer
estimated 110 years. However, most coal reserves in Thailand are lignite with high sulfur
content and low calorific valu€&urther development of ceéifed power generation faces
numerous challenges, including local community resistance, local air pollution concerns,
and of coursghigh GHG emissions.

8 According to the Department of Mineral Fuels.
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Figure 6: Power Generation by Fuel Type Figure 7: Share of Primary Energy Supply, 2007
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14. Energy demand and GDP growth need to be deoupled through greatly
improved efficiency of energy use in ThailandThereduction inGDP per unit of energy
useand increase in GDP per capita over the past decade is an unfavorable trend from the
viewpoint of sustainable development. Ttlese link between GDBrowth and energy
demand growtimeans thatotal energy intensity, defined as total final energy oonsion

per unit of GDP, remam high, despite the availability of more energy efficient
technologies.Several factors contribute to this trend including structure of economic
activities, institutional barriers and pricing signals which might not adeguptelvide
incentives for the market to shift to more eneeffjcient technologies.
Manufacturing/mining and transport are the two biggest consumers of energy, each
consuming over 35 percent of the total in 200@lustry is also the largest consunoér
electricity with a 45 percentshare followed by commercial and residential at @@rcent

and 21percentrespectively

2.2 TRANSPORT SECTOR

15.  The transport sector is a major consumer of imported fossil fuels and a big
contributor to GHG emissions. Petoleum products account for half of the total final
energy consumption in Thailand. Over 70 percent of petrof@oducts were consumed by

the transport sector, and most of these were derived from imported crudgldilliquid
petroleum products (gasoénand diesel fuels) accounted for almaétof the energy
consumed by the transport sector in 2006. The remaining portion (less than one percent)
consisted of electricity for ralbasedBTS Sky Train and undergroumdassRapid Transit

(MRT) in Bangkok andhatural gas for CNG vehicles, which have been actively promoted
as an alternative energy usBiesel fuel consumption in transport accounted for
approxi mately half of the sectords total

11
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16 Thail andds tr ans p o bytroad, bathtinotermsiofspasdeageri nat e d
and freight. The majority of transport fuel consumption takes place in and around
Bangkok. Urban and rural motorization rates have also been growing. The overall trend of

car ownership in Bangkok rose at an 8 percentaayeeannual rate between 1999 and 2007.

Rail plays a small and declining role in both freéigind passenger transport, despite
investment in thé8TS andMRT. The high reliance on road modes, a limited role of rail

and the growing motorization rate all g@gt that transport will continue to be a main
consumer of energy in the future.

2.3 URBAN SECTOR

17. Bangkok is the center of economic activities and engine of growth in Thailand.
Bangkok has a population of over 6.5 million. The city and the five berghg provinces

form the Bangkok Metropolitan Region (BMR), with a population of over 10 million,
which accounts for 16 percent of the national population. The BMR contributes around 42
percent of the national GDP Rapid development and economic grovithBangkok are
driven largely by the private sectors on the basis of free mavkéth are open to both
foreign and domestic investorentrepreneurs and workforc&he city has a strong
competitiveness with its strategic location, wedtablished commeial centers and
blooming service economyhe productivity and livability of Bangkok will be important

for the growth of the national economy and improvement of quality of life

18  The Bangkok Metropolitan Administration (BMA) is organized in accordance
with the Bangkok Metropolitan Administration Act 1985 to be responsible for the
management of the city d@angkok. It isthe sole organization at the local authority
level responsible for the weHlbeing of Bangkok residentswith financialsupport from the
central government.

19. As the city grows, it is facing several pressing challenges to its livability and
productivity. The ci tybds physical devel opment over
also posed major challenges in planning and coordinatidre pfovision of basic urban

services has been adequate but further improvement is needed to ach@ty®tse v i si on
of a world class ctyBMA6s abil ity to manage | and use,
improving but many challenges remain to be address&blems related to planning in

the metropolitan region are exacerbated by the largely independent, uncoordinated actions

by numerous national agencies and local governnietite BMR

° Gross Regional and Provincial Products 2007,(ffice of National Economic and Social Devetopnt
Board http://www.nesdb.go.th/Default.aspx?tabid=96
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20. Energy consumption is concentrated in the BMR and directly conibutes to

the cityods GIHIB/-tveopercerd of wmtal fuels are consumed in Bangkok and

42 percent in the BMR. FoHrseven percent of gasoline and 44 percent of diesel,
respectively, are consumed in the BMBevere congestion and heavy relamn private
vehicul ar modes is the keyhedransporeation neddsadf he ci
Bangkok, mainly provided by G&emitting vehicles, produce 21.18 million tons of £O

emissions annually. The BMR consumes 29,200 GWh of electricityaignwhich is

equivalent to 14.86 million tons of GOemissions. Taken together energy and
transportation sectors produce 84 percent o
efforts to transform how energy i sGHGSonsumed
emissions are projected to grow to almost 50 million &6y 2012. Improvements to the

guality and competiveness of public transport services, in particular bus transport, are
critical to this transformation.

21 With per capita GHG emissions of 10.6CO2e, Bangkokods resident
more GHG emissions than the global average for city dwellers, within the highest tier

for global cities.'® Furthermore, per capita emissiomsuld very likely be even higher for

BMR given its overall lower density comeal to the area of BMA" As shown inFigure

8, when compared to nine other global cities, Bangkok has significantly higher GHG
emissions than the begserforming cities in Europe. This level of per capita emissions is

also significantly more than the djal target average of 4 tG®per capita, which would

be needed to limit global warming to 2 degrees Celsius with high certainty.

Figure 8: Direct GHG emissions attributable to ten global cities
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Source: Kennedy et al. (2009), @rdouse Gas Emissions from Global Cities

19 GHG emissions for BMA taken from Kennedy et al. (20@eenhouse Gas Emissions from Global Cjties
Enviro. Sci. Tech., Vol. 43, No. 19, pp 729302.

M Several sources available, e.g. Wolldvelopment Report, 2010, show that suburban resideintshis
case, those in the outlying communities of BNMAyenerate 1350% more GHG emissions per capita than
more centrallylocated residents in the same city.
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22, Bangkokods wurban form, and the cdtlel | enges
l ink between Thailandds overall UBEndorre mi ssi o
has a strong bearing on urban metabolism; it is dftersingle greatest factor that a city

can influence to bring down its GHG emissions. On average Bangkok is less dense than

other East Asian cities, and its urban form is currently logkdy its urban transportation

system.

23.  One of the biggest chaéinges is the urban transport systenBangkok has seen
significant improvement in urban transport and mobility since the late 1990s, but road
traffic congestion remains a major daily challenge for most commuetgscially the less
well-to-do residents whoely on busesThe concentration of employment in the center of
the city has created congestions frortaming traffic around the city of Bangkok and its
neighboring provinces (see Figure @ar ownership in Bangkok is three times higher than
the natioml rate at about 380 cars per 1,000 persdiitie development of transport
infrastructure and service delivery is lagging behind increasing dema&hd. share of
person trips using public transport is already below 40 per cent and is declining, due to
failure of regulator to permit bus operator to provide more market oriented seibds.

the national government and BMA recognize the importance of developing modern public
transportatiorcentered on mass transhe focus is on rail which is very experesand has

a long lead time. Accordingly, the government and BMA see a vital role of BRT. Reforms
to the bus system which carries the majority of transit riders are also long overdue despite
several policynitiatives to tackle the issue. Walking is alsoimportant mode of transport

in urban area-ourteen per cent of daily trips are made by walkiigo, a large number of
walking trips are part of trips made by public transpditie poor quality of sidewalks not

only reduces the quality of life fohe residents, especially the disabled but also adversely
affects the citybés i mage.

Figure 9: Employment concentration in the city of Bangkok
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population
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Source: OTP

2Based on data from the Department ahtl Transport.
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24. Per capita GHG emissions for Bangkok residents from ground transportation
at22tCOear e relatively high considering the <ci
ownership, while per capita emissions in Bangkok from electricity use are 2.8et@dd

2.5 tCQefor industrial fue™> Much of Bangkokos gsienscambet r ansp
attributed to the unprecedented sef@d increase in automobile use between 1980

(600,000 vehicles) and 929 (4,163,000 vehic®.* Bangkokdés urban fo
transportation network increasingly serve, and arpacted by, personal motor veles.

These hightransportemissions reflect the sprawling nature of Bangkok and considerable
congestion. They alsbighlight a sector that could yield signifiltaGHG mitigation
opportunities. B compari son, Barcel onads p G capit
emissions are just 0.75tG&® whi | e Ca p etCO®andhlomonali2e¢Csel . 4

Figure 10 below shows the inverted relation between population density and GHG
emissions from ground transportation.

Figure 10: GHG emissionsfrom ground transportation fuels vs population density
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Source: Kennedy et al. (2009), Greenhouse Gas Emissions from Global Cities

25.  Climate changeis of increasingconcern andhas beengiven a high priority on

t he developrbesmtagenda.Climate diange is causing various impacts, such as high
temperature, floods, rising tidal movement, and worsening coastal erosioasital areas.

Climate change and air pollution are identified by Bangkok citizens as two of the highest
concerns today accordingan opinion poll (Bangkok Post, 9 September 2008)e ¢ t y 6 s

coastal nature, vulnerable infrastructure, and largéslaturban poor populatic pose
considerable challengeshle se chall enges are greatly exace
low per capitaGDP, compared to other global cities such as those in Europe, the US, and
Japan. In terms ofadaptation to climate changeerefore,Bangkok hasmany pressing

concerns (see Bangkok Assessment Repolimate Change, 2009).

13 Kennedy et al. (2009)
14 Bangkok Assessment Report on Climate Change, 2009.
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26. Environmental issues & alsogrowing challengeswhich pose athreat to long-

term sustainable urban developmentAir quality in Bangkok has been improving since
1997. However, some areas continue to experience higher levels of air pollution than the
national standard. The veatquality of the lower Chao Phraya River, tanat, and the

sea along Bang Khuntien remains poor. Solid waste increases steadily, and the growing
environmental cost of disposal has become a major burden to the BMACity generates

about 8,500 tonsfavaste per day and continues to grow as the city becomes more affluent.
The majority (88percen} of wastes are disposed throulgind filling and the balance
through composting. The city needs more active, environmentally sustainable, and socially
responile measures to deal with the large amount of waste generated daily.

Il . PRIORITY SECTORS FOR GHG ABATEMENT

27. Thailandds National Strategy for Climat e
adopted in 2008, seeks to prepare Thailand to cope with the impacts of Clineat
Change and adapt to them.The Strategy comprises six pillars, one of which is GHG
Mitigation. The objective of GHG mitigation is to reduce GHG emissions and improve
production technology through the adoption of clean technologies in energy and production
industries. Plans for implementing the NSCCM are being formulated bCliheate
Change Coordination Office of th@ffice of Natural Resources and Environmental Policy
and Planning (ONEP) conjunction with other Thai MinistriesNSCCM has identified
sewen priority areas for GHG emissions reductitmsugh efficiency improvements and
other means, including: (1) elecity production and use; (2)ansportation; (33ternative
energy sources; (dimproved waste management and disposal practiceandgitrial
processes and efficiency; @riculture; and (7tleaner production technologies.

28. Ministry of Energy has recently announced the 1¥ear Alternative Energy

Devel opment Plan which is the countryds fir:
long-term vision and set out strategic direction for alternative energy development.

The DEDE within MOEN is responsible for implementing the AEDP. The AEDP has five

main objectives:

(i) To increase utilization of alternative energy as a major energy supplg cbtintry
for replacing oil import. The aim is to increase the share of alternative energy to be
not less than 20.3 percent of the total final energy consumption in the year 2022.

(i) To increase energy security of the country and rely more on domestic energy
sources.

(i) To promote integrated green energy utilization in communities by encouraging
communities to utilize locally available resources to meet local demand in
accordance with the principle of ssliifficiency economy and to transform the
country toward low carbon society.
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(iv) To enhance the development of domestic alternative energy technology industry,
increase local content in order to reduce costs of alternative energy production; and

(v) To develop and encourage high efficiency alternative energy swduti@duce
reliance on imported technologies and promote innovative technological solutions
to alternative energy.

29.  AEDP identified four areas of alternative energy development to achieve the 20
percent alternative energy share target (equivalent td 9,70 ktoe/year) by the year
2022.The four areas includ€r) Increasing the share of power generation from renewable
sources by SPPs and VSPPs (2.4 percent); (ii) Increasing the share of thermal power from
renewable sources (7.6 percent); (iii) Promotihg tise of biduels including ethanol,
biodiesel, and hydrogen for transportation (4.1 percent); and (iv) Promoting the use of
natural gas for vehicles (NGV) (6.2 percemRE, excluding natural gas, represents 14.1
percent of the target. Implementationtbis ambitious program could yield total potential
annual GHG reduction of 42 million tCO2e by 20ZPargets for various types of
renewable and alternative energy under AEDPshosvn inTable 2 below.

Table2z MOENO® s TAltermpeve Bnerdy®evelopment

Type of Energy Potential | existing 2008 - 2011 2012 - 2016 2017 - 2022
Electricity MW MW MW ktoe MW ktoe MW ktoe
Solar 50,000 32 55 6) 95 11 500 56
Wind Energy 1,600 1 115 13 375 42 800 89
Hydro Power 700 56 165 43 281 73 324 85|
Biomass 4,400 1,610 2,800 1,463 3,220 1,682 3,700 1,933
Biogas 190 46 60 27 90 40 120 54
Municipal Solid Waste 400, 5 78 35 130 58 160 72
Hydrogen 0 0 0 0 3.5 1
Total 1,750 3,273 1,587 4,191 1,907 5,608 2,290
Thermal ktoe ktoe ktoe ktoe ktoe
Solar Thermal 154 1 5 17.5 38
Biomass 7,400 2,781 3,660 5,000 6,760
Biogas 600 224 470 540 600
Municipal Solid Waste 1 15| 24 35|
Total 3,007 4,150 5,582 7,433
Biofuel m It/d m |t/d m |t/d ktoe m It/d ktoe m It/d ktoe
Ethanol 3.00 1.24 3.00 805 6.20 1,686 9.00 2,447
Biodiesel 4.20 1.56 3.00 950 3.64 1,145 4.50 1,415
Hydrogen 0 0 0 0] 01 mill kg 124
Total 6.00 1,755 9.84 2,831 13.50 3,986
Total Energy Consumption (ktoe) 66,248 70,300 81,500 97,300
Total Energy from R E (ktoe) 4,237 7,492 10,319 13,709
Renewable Energy Ratio 6.4% 10.6% 12.7% 14.1%
NGV (mmscfd - ktoe) | 108.1 393.0 3,469 596 5,260 690 6,090
Total Energy from RE + NGV 10,961 15,579 19,799
Alternative Energy Ratio 15.6% 19.1% 20.3%)

Source: Department of Alternative Energy Development and Efficiency. Ministry of Energy. July 2009.

30. Substantial investment will be needed to add the 4,000 MW of new renewable
power generation capacity needed to reachthAeEDPO&6s 2022 target
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MO E N ®EDE estimates the renewable component of the AEDP will requi8 10

billion of new investmentor an annual investment afoundUS$ 760 million per year

over the next 4 years.This amount of investment is expedtto come from both the
private sector and the public sector (government and state owned enterprises). The private
sector is expected to take on most (over 80 percent) of the total investment. Public
investments wilimainlyfocus on small hydrand solar

31  The Energy Conservation Act 1992 provides the key policy framework for
promoting energy conservation andenergy efficiency in Thailand. Energy efficiency

(EE) target and other energy conservation measures are identified in the mtedium
Energy Conseration Plan under the Act. The current plan covering the period from 2005
to 2011 is the second one. The Plan sets the target to reduce energy intensity ratio from
1.4:1 to 1:1.It alsosets the target to reduce commercial energy consumption in the year
2011 from 91,877 ktoe to 81,523 ktoe or saving of 10,354, képeesenting 12 percent of
commercial energy consumption in that year. The 10,354 ktoe of savings will come from
EE improvement in three key areas: i) transport (6,269 ktoe or 21 percent oadacthe
transport energy consumption); ii) industries, commercial, services and agriculture (3,411
ktoe or 9 percent reduction of residbngal (878 ct or s 0
ktoe or 4 percent of residential sector energy consumption).

32.  The potential for EE improvement in the transport sectoris fully recognized

and supported by analytical underpinnings. The transport sector accounted for 48
million tCO,e of GHG emissionan 2006, making transport the second largest GHG
emissions sourceafter electricity generationThe Plan identifiedseveral integrated
measures needed to achieve the energy saving target in the transporf bestomeasures
which have the highest saving potentials are: i) improving integrated mass transit system in
Bangkok (2,577 ktoe); ii) increasing the role of intercity rail and water mode which aims to
induce 10 percent modal shift from road to rail and water modes (1,570 ktoe); iii)
improving logistics system (1,534 ktoe). The remaining savings will come fromunegas
such as traffic management, pricing measures to increase the cost of motoring, tax
incentives for ecacars andeE labeling for personal vehicles. According to World Bank
and NESDB (2008), the transport sector has high potential to reduce GHG emissions
through various technology and policy interventions in the freight.-aitgpassenger, and
urban passenger transport @dztors. Implementing a comprehensive array of technology
and policy options over the next 15 years could result in annual GHGti@dwf 13
MtCO.e by 2025. Transport in urban aresso contributes significantly to the local air
pollution and thus cbenefits of activities in this sector are substarifial

33 In manufacturing and commercial sector, private investments in EE wilplay a
crucial role. The Plan identifies that substantial saving could be realized by encouraging
factory owners to change to enegfjicient machineries (1,170 ktodotentials of sveral
financial measures required to provide incentives for the prived®Isto invesare: tax

NESDB and World Bank (2009), AThailand: Making Trans
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incentives (570 ktoe), soft loan (300 ktoe) and the development of ESCOs (300 ktoe).
Another key potential intervention to reduce energy consumption in the manufacturing is
through industrial restructuring by promoting investment e@nergyefficient/high value
added industries (1,400 ktoe).

34. In the residential sector, saving potentials lie in promoting the usef energy
efficient electrical appliances.According to the Plan, key measure to achieve this is by
setting voluntary anadompulsory performance standards (469 ktoe) focusing on i) key
electrical appliances (agondition, refrigerator, ballast, and lighting); @pok stovesand

iii) building materials and building code. Other potentials for savings are from increasing
EE avareness and behavioral chameonsumers.

35. Il n addition, the findings from the study
by DEDE showed that RE and EE sectors have high potential in GHG redU€ioime 11

shows the GHG reduction poteitin the enegy sectorbased on availability of resources

and GHG reduction cost effectiveness.

Figure 11. Marginal Abatement Cost curve for GHG reductionin the Energy Sector
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Source: CDM in Energy Sector for Thailand, DEDE 2005

36. Bangkok is one of a few cities in the world which has developédte first city-
wide climate change strategyas articulated in the BMA Action Plan on Global
Warming Mitigation 2007-2012 announced in 2007The Plan sets an ambitious goal to
reduce Bangkssiknd belows ¢liently projected 2012 emission level by 15
percent. Climate change issue is also included as one of the strategic issuds Mlér s
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Administration Plan covering the period from 260®12 with specific goal to reduce
carbon emissions per ®n to 5.5 tons/person/year from the current level of 7.7
tons/person/year by 201Phe Action Plan consists of five initiativess follows:

1 Initiative 1: Expand Mass Transit and Improve Traffic Systems
1 Initiative 2: Promote the Use &E

1 [Initiative 3: Improve Electricity Consumption Efficiency

1

Initiative 4: Improve Solid Waste Management and Wastewater Treatment
Efficiency

1 Initiative 5: Expand Park Areas

37. Pl acing Thail andds GHG emissions reducti
context is critical for achieving the objective of longterm target. Thai | andds urb
sector needs to be fully engaged in order
More than 75percentof Thai |l andés electricity is consu

management and shapkurban areas has the greatest influence on electricity consumption

and the ancillary and usually directly correlatddGHG emissions. Meaningful reduction

in GHG emissions, i.e. more than p@rcentreduction in per capita baselines, require
coordnd ed efforts from Thailandés national gov
particularly the city of BangkoKThis urban management progravould bebest initiated

in Bangkok where significant scale is possible, mitigation planning is already well
advanced, and potential financing is forthcomiktpwever the challenges associated with

GHG emission mitigation in urban settings are daunting.

38. Bangkokds mitigation program depends on
sectoral approach and shifting pwlic behavior. A comprehensive and integrated

approach is needed, which is predicated on -gésernment cooperation and better
identification and targeting of key incentives and urban infrastructure, with a major
emphasis on long term land use planning ahanges to societal behaviBrograms such

as more efficient street lighting, improved buildings, and neighborhood efforts to reduce

urban heat islands, when combined could reduce the regions GHG emissions by 10 percent.

39. The transformative aspect ofthis urban component is that Bangkok will be the

first CTF -eligible city in the world to launch a GHG mitigation program based on a
credible and verifiable baseline, with a matching, Governmensupported action plan
(local and national level). A prerequsite would be a thirgbarty verifiable GHG emission
baselire (preferably ISO standardiZedFortunately a peereviewed GHG baseline exists
for BMA (the only other Part 2 city with a similar baseline is Cape Town). Bangkok
therefore represents a uniqugportunity to develop a new Carbon Finance methodology
that has the potential to fundamentally expand carbon finance opportunities for cities. With
the ancillary support of Carbon Finance, emissions trading,-nmi@icipal support,
leadership within the 40, Carbon Finance Assist, broad and leergn public consultation,
changes to local and regional legislation such as building codes, a®Valeping the
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urban fabric through changes to land use planning supported by transportation
infrastructure, BMA ha in place the tools needed to bring about their Mitigation Action
Plan targets.

40. A number of other studies and reports have provided analytical underpinning

for the GoT in identifying priority actions and areas for reducing GHG emissions

including: () Thail and Country Study on Climate Cha
DOE6s Country Studies Program (Thailand Envi
Cost Greenhouse Gas Abatement Strategy (ALC
(Thailand Envirome n t I nstitute, 1997) ; (i ii) ACDM S
AusAl D (1 BRD,CD2V0 Gi2n) ;En(eirvg)y fASect or for Thai l
AThail and: Making Transport More Energy Eff
collaboration with the Officeof National Economic and Social Development Board
(NESDB), Office of Transport and Traffic Policy and Planning, and Energy Policy and

Plenni ng Of fice ( Wor | Strat®ge irban Tran8por8Policy Darectibns( v i ) |
for Bangkoko prridBank ander they Urblarh Eransyéot Development
Partnership(2007) This partnership is a cooperation framework joined by the Asian
Development Bank, the French Development Agency, the Japan Bank for International
Cooperation and the World Bank Group

41. Basd on these and other studietjersectorsbesides energy and transport which
havehigh potential for GHG emissioreductionsare

1 Land use, land use change and forestry (LULUCF)The Tenth National
Economic and Social Development PIEBINESDP)aimsto reserve 33ercent
of the count rwith at lehsalifpdrcentas protectedrest The
supporting action plans includes: (a) reduced deforestation and degradation
(REDD); (b) commercial tree plantatipand (c) reforestation and restoration.

1 Waste managementT hai | anddés waste management se
(upto 28.3 million tCGe per yedr) to reduce its carbon emissions through the
following: (a) improving waste management and handling; (b) waste separation;
(c) composting; and (decovering energy from waste.

V. RATIONALE FOR SELECTED SECTORS

42.  This section explains thetionalefor the emission reduction opportunitibeing
proposed folICTF support Note that not albf the sectors where GHG emissions are high
and could be mitigateare included in this Plan. These other sectors do not have equal
priority for immediate funding, as explained in Section Tihe measures put forwafdr
immediate CTF support include following:
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a. Clean Energy Advancement- Public Sector Catalyzing priate investments in
RE through the governmentds Sagsdimancall i zed
intermediariesand direct investment in RE and EE by staed electric utilities.
The Clean Energy AdvanceménPublic Sectowill promote private inestment by
channeling funds through public banks <co
which will channel funds through private commercial banks.

b. Clean Energy Advancement- Private Sector Using a combination of credit
guarantees, mezzanine finance lfies and capacity building programs to
encourage and mobilize local financial institutions and private investarsdst in
projects ofEE, RE and cleaner productionlFC will focus on improving access to
funds through private commercial banks.

c. Urban Transformation: Primary support to selectedBRT routes (majority of
CTF support will co-finance this componen) to promote urban transport
integration and accelerate further BRT routes and mass transitding EE
initiatives for Bangkok GHG emission redttion programwill be covered to
supporttheir urban transformatioas a part of th MA6s Acti on Pl an o
Warming.

43.  The proposed program the result of several months of discussiansongstthe

GoT, World Bank ADB, IFC, UN partners and bilatdragenciesand build on years of
development experience and policy dialogue between these institutions. The choice of
programs reflects a c¢combi nagsectos mpleanentatiolhe gov
readi ness, t he devel opspandtprioriies regtablsheccky phac i t vy
CTF. The paragraphs below present the rationale fquribposedorogran.

44, None of the measures from the LULUCF sector are being proposed for CTF support
at this stage, as CTF does not allow Faise change activés. The programs proposed for

CTF support do not include new technologies per se. They include technologies that are
readily available in Thailand todalut face institutional, regulatory, commercial and
financial barriers which must be surmounted to male large-scale deployment possible.
Co-financing from the CTF would help overcome these barriers.

4.1 CLEAN ENERGY ADVANCEMENT T PUBLIC SECTOR

45, Energy is the target sector for CTF cefinancing given its large contribution to
GHG emissions in Thailandnd the priority government places on enhancing energy
security of the countryThe primary focus of this intervention is RE development
Support forEE is expected to be smalhd isincluded for comprehensive advancement of
clean energy
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46. CTF support is proposed to support RE for power generation under the AEDP.
This is consistent with # need to promot@ew and cleaner technologies for power
generation in order to reduce the current reliaogecoal and natural ga¥he AEDP
provides a clear strategdirection and target for the development of renewable resources
for power generation. RE selected for CTFicancing will focus orbiomass, solar, wind

and small hydrogiven their strong potentialand importance relative to reachinte

A E D Ptérges.

47.  The key challenge in stimulating investments in RE and EE projectdor both
public and private developers, is overcoming institutional, technical, marketyisk
perception and financial barriers. Although there is ample liquidity in the domestic
financial market, lending t&®kE projectsremainslimited. Access taffordable financing is
a key barrier to investorsespecially smalland mediurrsized private companied his
suggestshattherearestructural rigiditesin therenewable power generation demment
market. Key factors includé€i) lack of knowledgge.g. limitedfamiliarity and experiences
with RE and EE projects among lenders and borrower§i) lack of demonstrated
successes (e.g. project designs, deal flowspasthess models for R&Ehd EE investment
projects have not yet beemidely demonstrateg and iii) government regulations (e.g.
resource mapping and zoning / planning for biontsssed power generation) need to be
further improvedAs a resultfinancial institutions both public ad commercialperceive
lending to REand EEprojectsas risky This perceived risk isefleced in higher coss of
project development andebt financing. CTF intervention is expected toscale up
investments irRE and EEprojectsby overconing these bargrs This will be achieved
through:i) using CTF concessional fundgo buy down the cost of overcoming these
barriers; and ii) providing needed technical assistance to the selected SK®nter into
the businesand expandending to both public angrivate developers

48. Priority Activities. CTF ceofinancing under the Clean Energy Advancement
Public Sctoris proposed to overcomexisting barriers establish businessodels and
transform businessnvironment to scalap and accelerate private and pabfivestments

for clean energy advancement through two interventions: i) Catalyzing Private Clean
Energy Investmenthrough SFIs as financial intermediaries; and ii) Advancing Public
Investments in Clean Energy through Public Utilities. Both SFIs and cacrahleanks can

play a significant and complimentary role ghannelingfunds to both public and private
companies The proposedClean Energy Advancemeiit Public Sectorwill support the
government SFIs and tli@ean Energy AdvancementPrivate Sectoopeaation will focus

on commercial banks.

49. i) Catalyzing Private Clean Energy Investments through SFIsThe CTF support

is proposed to create a financial facility in selected public SFIs to lend to RE projects
which are large in number and small in sizee Timancial facility will focus on lending to
small to mediumscale biomass, solar, wind and other RE projects.
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50. CTF support through SFls is proposed to cefinance smallscale biomass
projects that utilize agricultural wastes as feedstock for distributd power generation.
These community biomass projects will be implemented in collaboration with the Ministry
of Agriculture and Cooperatives (MOAC) which has strong expertise in agriculture sector.
MOEN will be responsible for overall planning, regulatand oversight.

51.  CTF support to lending for renewable power generation will be complemented

by technical assistance funded by trust funds and donor partnersKey areas of
technical assistance include: (i) advisory services to government agencies omeresour
(biomass, micro hydro) review and planning for renewable energy development; (ii)
capacity building within the participating banks and borrowers for project identification,
processing and preparation, mapping risk profile and developing mitigation nexasod

(i) capacity building for identification, preparation and processing CDM operations to
enhancdinancial sustainability of REprojects.

52.  Contingent financing will also play an important role in unleashing
commercial lending and private sectorinvestment in renewable power generation.

CTF support iproposedo establish and fund guarantee facilityA guarantee facility has
already been i1 dentified i n t heesedgudelipes of
including contingent financingriteria and procedures must leeeated and put into practice

in the context of RE projecté guarantee facilitys an appropriate financial instrument in
the Thai financial market, which is characterized by excess liquidity due to highly risk
averse banks. By adelsing credit risks and short maturity related to RE and EE projects, a
risk guarantee facility has thgotentialto leverage sizable bank lendjngspecially to
facilitate local lending to the RE and EE projects during the replication period when the
CTFis used upPast policy dialogue with commercial banks, the private sector, and GOT
indicate that there is strong demand for gsilarantee facility

53, Advancing Public Investments in Clean Energy through Public Utilities.The
second major activity undehe Clean Energy AdvancemeiitPublic Sectorfocuses on
public investments through public utilities such as the Electricity Generating Authority of
Thailand (EGAT) and the Provincial Electricity Authority (PEAs identified by the
AEDP, public investmestwill be complementary to private investments in achieving the
target. According to AEDP, public investments will focus on solar, small hydro and
biomassBoth these statewned enterprises (SOEs) have singular experience in the power
sector and the techmal, managerial and financial capacity to play a strategic role in
scalingup RE and EE investment. CTF funding is proposed téinemce three public

MC

i nvest ment progr ams: (1) EGATOs RE i nvest me
Energy for ElectricityStrategy (2002 0 2 2) or EGATO6s AE Strategy

residues biomass investment progr am; and
investment program
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54. CTF support is proposed to cefinance implementation of EGAT 0 s AE
Strategy resuting in 224 MW of new RE capacity from wind, solar and small hydro.

As of 2007 renewable energy comprised only
generation, with hydropower providing another 7 percent. However, as part of its power
development planninggnd to contribute to the national targets set by the AEDP, EGAT

has prepared AE Str at e g-termvnkestmdnt peogrdmsin REu t EG?
power generation capacity over the period 20082, in line with the AEDP period. CTF

co-financing will primarily support the mediusterm program to accelerate tlmngterm

invest ment of EGATO0s AE Strategy.

55.  CTF co-financing is proposedfor PEA scaleup small-scale forest residue
biomass power generation to about 100 sites (1 MW per site with an approximate
total capacity of 100 MW) in the next five years, and associated investment in
transmission lines and substationsPEA is collaborating with the Forest Industry
Organization (FIO) to invest in pilot biomass power projects that produce electricity using
the biomass residue from commercial forest plantations. As good plantation management,
residue biomass from thinning/trimming and forest fire prevention will be used as
feedstock. Electricity generated will be used locally and sold to PEA.

56. CTF will cofnance PEAG6s i nvestment in energy eff
public spaces lighting throughout the country Street and highways lighting is a
significant energy user in Thailand. Annual consumption of electricity for street lighting is

around 1,300 GWh. RPEprovides electricity for municipal street lighting and provincial

highway lighting, which makes it well positioned to undertake public investment in
efficiency improvements. The proposed investment is expected to result in annual
electricity savings of 36 GWh.

57.  Table 3 summarizes the activities, investment costs and expected results of the
Clean Energy AdvancemenPublic Sectocomponent.

Table 3: Summary of the Clean Energy Advancement Public SectorComponent

Total Investment|CO, reduction (M

Potential Sub-Project Description Cost {COse per yea)
Catalyzing investmeniSupport25 public andprivate investments i $800 million 0.613
throughSFls as RE for biomass, wind and solar and in
financial intermediarieparticular the development of shra
scale/communitypased biomass power pla
Estimated new capacity of 374 MW
EGAT Renewable |RE program2008 2022: (Indicative froi
Energy Investment |draft Plan) including wind, solar and mig -
Program hydro. Total: 224 MW $579 milion 0.44
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PEA Renewable Support PEA&6s RE an
Energy and Energy
Efficiency Investment
Program

Forestry residuals (wood chips):

Construction of thermal biomass boile
and generators of 100 sites x 1 MW =
100MW $230 million 0.42

1 Streets lighting EE for national Hiways
and public spaces $67 million 0.16

Total 100 MW and expected annual
electricity savings of 325 GWh
$297 million 0.580

Total $1,676million 1.636

58. There is also large potential for EE improvement in electricity consmnption
especially for industries, which is the key consumer of final energy and electricity (45
percent, 61,168 GWh per year); and buildings (consuming 32 percent of electricity or
42,866 GWh per yearlurther discussions to elaborate the supgdtchaneling funds to

EE, possibly through the financial intermediasylbproject will be carried out in the
comingmonths.

59. Transformational impact The clean energy advancement program proposed for

CTF support will directly contribute to the implementatiohthe AEDP.The level of

i nvest ment needed to achieve AEDPOG6s target |
participation complemented by strategic public investments. As the AEDP was announced

in 2009, the key issue is how to stimulate the investnmeeded to achieve the ambitious

targets for renewable powgeneration, as shown in Table@TF resourcesvill support

the GoT in facilitating private investment whisealing uppublic sector programsCTF

support to the AEDP program and successhplementation of AEDP itself will have a
transformational impact on the development of RE in the country by

(i) Catalyzingactions to achieve the AEDP targets and demonstrating that RE could
provide a reliable source of power and could play not only imargut truly
significant role in the countryds energy
(i) Transforming he countryds energy mix with a muc
medium and longruns;
(i) Transformingthe business environment through wtmle demonstration of
successil business models, and substantial expansion of lending to RE in the local
banks' lending portfolios; and
(iv) Transformingthe power generation portfolios of public utilities (EGAT and PEA)
with increased share of RE

60. The transformational impact of the proposed clean energy advancement

program is expected to be achieved through market development approacfihe
approach is suitabl e gi v e ispérdeed and availableriny 6 s r ¢
smaller scalg business environment and the currentcgaegime. The market for clean
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energy is expected to be developed and expanded by demonstrating technically feasible,
commercially viable, socially and environmentally sound models for RE. This could be
done by filling in both technical and financialpgaat the project level. While technologies

are generally proven, project performance (including operation and feedstock management)
in the long run still needs to be proven. At the same time, financial barries teebd
addressed to eaeswutofand.dCenvmercia paeks aré curaently reluctant

to lend because of both technological and perceived risks about projects. The proposed
priority activities will help address both risks. Technological risk will be mitigated by
building technical capaty for developers as well as developing national expertise through
public investments. High perceived risk among commercial banks will be addressed by
working with SFIs to build technical capacity of SFIs in evaluating RE projects. By
demonstrating techecal and commercial viability of RE projects and lowering
technological and financial risks for all market players, the clean energy advancement
program is expected to transform the financial sector by establishing firmly a business line
for clean energy uwhin SFIs and other banks through replication. This will lead to
development of local markets for green manufacturing and services industries which will
be vital i n preparing {cdrmn ecamamy inrthe dosg runr ansi t
Furthermore, lean energy programs undertaken by public utilities with CTF support will
enhance the development of local RE industries, build local capacity in operation and
maintenance and management of RE power plants and help establish best practices for
distributedrenewable power production. The public investment in EE is expected to have
transformation impact by inducing other larggale EE investment in public facilities and
assets by demonstrating tangible savings of EE.

61 Cumulative emission saving&s sumnarized in Table 3 above)é activities under

the RE program will result in estimated GHG reductions o8@.réillion tCO.e per year
when the program is fully implemented in 2022. This will result in cumulative emission
savings of around 284 million tCO.e assuming a t$ear project life.

62 Replication potential and scalabilityThe CTF is expected tdirectly finance
around700 MW of new RE installedcapacity over the implementation peri@tuivalent

to 18 percent of new capacity required to meet tEDR target The remaider of the

4,000 MW targetto 2022 represents theplicaton potentialgiven demonstrated viable
business modelsimproved access to funds for developevih established lending
instruments and business lines of both public and cenmiad banksimproved government
regulationsand stronger capacity and knowledge of market playidre great potential of
replication is also demonstrated by large number of RE project proposals (especially solar
and biomass) from the private sector depers in place, which are waiting for government
review for licensing and by banks for lendidglditional regional replication potential also
exists, as practical experiencein Thailamd d Thai |l andds role as a m
generatiorwould yield moreopportunities for replicatiothroughoutSouth East Asia

63.  Small-scale or communitylevel biomass distributed generation has particular
and additional potential for replication and scalability. Much of the remaining potential
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for biomass in Thi&and is available in relatively small quantities and scattered throughout
the country. As a resylthe most viable future business model to utilize these resources
will be smaller scale biomass projects developed and operated with community
participation In addition, the projects may materialize benefits to local communities,
support income generation and poverty alleviatichieving this will require building the
implementation capacity of local entrepreneurs and communities as well as commercial
banks. Biomass projects to be supported by CTHimancing will demonstratgroper
planning for use of recoursedable business models and participatory approach to sound
project development and management.

64. Development impacts and dwmenefits The most mportant cebenefit is
diversification of power production in Thailand away from reliance on coal and gas.
Adding 4,000 MW of renewable power production will increase energy security and reduce

the need for imported petroleum products for power produdilattricity generated from

renewable power stations will replace electricity either generated from the grid using coal

and natural gas or produced by diesel engines wgraffareas. Grisconnected renewable

power will also help to reduce losses in tgrebution system and improve the stability of
PEAG6s rur al di st r i bREpiojects inmeenbtevavelaskmight Btenulatd o p i n
the extension of PEAOGs d-talethe povar. tSinaficale REe t wo r k
development has strong loeatonomic and social benefits given its strong linkage with

poverty reduction, livelihoods improvement and productive use. Soalk biomass

projects would provide additional sources of income for local communities, elurify

local labors for civilworks of small hydropower projectemploying local community to

collect biomass residue in the local area and creating jobs to operate distributed generation
schemes.A study conducted by PEA as part of project preparation estimated that
communities couldyenerate around USD 70,000 additional income per year by collecting

the wood residues necessary to supply a distdate biomass power project. Other co

benefits might include more affordable and reliable power supply and opportunities for

local produdlve use of electricityAs with any renewable power generatithrere would be

reduced air pollution as coefited power production is displaced or avoided.

(

65. The development of local renewable power projects has economic-loenefits

of stimulating private sector participation in the power sector and creating new jobs

in manufacturing, construction, and operation of renewable power equipmentf the

CTF can leverage commercial lending, therefore unleashing excess liquidity in financial
markets, this will Blp stimulate the economy in the shaahd mediurterm and help
transition the economy toward low carbon growth path in the long term.

66. Implementation potential SFIs have strategic policy direction to expand and

diversify more intoRE business linegrom its traditional business lindsut still lack
implementation capacitin and familiarity with ths new business area. EGAT and PEA

have lengthy experiences in the power sector and strong technical and organizational
capacityfor implementabn. EGAT isa key player andnarket leader in the power sector

in Thail and. Currentl vy, EGATO6s installed cay
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total installed capacity, mostly using fossil fudlsacts as a single buyer of power. It is
also a center ofethnical expertise in the power sector. PEA is a -stateed national
power distribution company. It is responsible for electricity distribution all over the country
outside the Bangkok Metropolitan area with the total distribution length of over0Op00,0
circuit kilometers and 14 million customers. PEA has accumulated experiences in
renewabl e power through
program for projects outside Bangkok Metropolitan area. CTF intervention will be critical

to increag the RE/EE programs

implementation capacity.

i t s rol e

as

in their portfolios anfirther enhane their

pur chas

67.  Additional cost/risk premium Implementation of the AEDP is just underway;
hence the intervention supported by CTF will come at a critical stage akdaveatalyze

and transform the markeAEDP will not be successful in reaching ambitious targest

without a concessional mechanism suchGil&- to transform the business environment
stimulate investments and overcome real and perceived project andopeaaence risk.
Without CTF co-financing to help overcome key barriers to scaling up investment in

RE and EE projects large scale clean energy investments will take a much longer
time to materialize. The technologies for renewable power generation have hleeady
proven in Thailand, but the sector must still overcome significant financial and institutional
barriers before realizing its full potential. Capacity building to transfer knowledge and
technological knowhow will be instrumental to familiarize dnopen up the market and

consequently encourage largeale deployment of these technologiestitution building

and technical assistance along witncessionafinancingwill be instrumental to reduce
perceivedisks of proposed activities, create maren and mobilize the resources needed
to i mplement t helongteiPwerahedorformy visionT 0 s

68. Results indicatordor the Clean Energy Advancemeéntublic Sectorcomponent

aresummarized imMable4.

Table 4: Results Indicators for the Clean Energy Advancemerit Public Sector Component

Baseline

Results Indicator

Expected Program
Results and year

1,699 MW in 2008
(including hydro)

Installed renewable powe
production in Thailand
(Biomass, Wind, Small
Hydro andSolar)

700 MW of new
renewable power
projects added by 2012

Emissions in the power
sector were 82 MtC
per year h 2007

Annual GHG reductions
from power generation

1.6 MtCOse per yearby
2022
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4.2 CLEAN ENERGY ADVANCEM ENT T PRIVATE SECTOR

69.  To direct local and international capital towarohsestmentn the private sectaio
undertake Renewable Energy, Energy Efficiency and Cleaner Production (RE/EE/CP)
project, his component provides CTF support for IFC engagement in mobilizing the
private sectorin Thailand. IFC would leverage its skills, relationships and innovative
financing instruments (e.g., partial risk guarantee and mezzanine finance facilities) to
support clean energy projects across the industrial, commercial and residential sectors.

70. Priority activities. CTF support is proposed to -fimance three areas of private
investments Renewable Energy, Energy Efficiency and Cleaner Production

71 Renewable Energy RE activity would be IF®@ sprovision of appropriate
incentives for qualified deslopers to fastrack the implementation ofRprojects. These
initial projects, in addition to having an immediate GHG impact, would provide valuable
information on the types and amounts of incentives required to caRlydevelopment in

the country.

72, IFC would work with private sector RE developers and equipment
manufacturers who are interested in undertaking power projects in Thailand but need
additional development incentives or risk mitigation. IFC is aware of several credible
developers inteeet e d i n RElBextorlwhonrebdire nemarket based financing to
make their projects feasible. The financing challenge facing private developers is made
worse by the current financial crisis and the disappearance of traditional funding sources.
It is expected that financing plans fBE projects under this program, especially those
submitted within the first twelve months, would require leverage not only from multiple
MDBs, but also from bilateral and other lik@nded institutions.

73. Energy Efficiency and Cleaner Production This activitywould be IFC provision

of a combined package of advisory services and financing instruments to local financial
institutions for EE and cleaner production project development, using a programmatic
approach. Suclpackages are aimed to help transform the behavior of local financial
institutions, especially commercial banks, so that they will build themwouse capacity to
assess the technical and market risks of EE and CP, and become willing financiers for the
sedor. The program would provide financial incentives or risk products to market leaders
to encourage them to implement new low carbon technologies and establish new standards
and benchmarks for such technologies in their respective industries.

74.  Transformational impact The combined effort by the programs is expected to
result in a transformed financial sector that will view investmefHmndRE projects as a
standard business practice. At the same time, it is expected that the industrial, commercial
and residential sectors will vieviEE and RE projects as standard ways of operating an
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efficient business and competing in the market. The CTF investment, combined with the
advisory services, will build on the momentum of the Thai government to direct the
busiress community to a low carbon growth path. Without CTF participation, it would be
difficult to establish the enabling environment for scaled up investments REl@d EE
projects.

75.  Cumulative emission saving3heClean Energy AdvancementPrivate Setor has

four distinct componentsrisk sharing, mezzanine finance, RE sagbeand capacity
building. When all four components are up and running, the integrated IFC program will
help mobilize more than $1 billion of investment into the RE/EE/CP andvactéings of
close to 3 million tons of C{per year.

76. Replication potential and scalabilityThe replication and scalability potential is
inherently very highi once the private sector is mobilized to invest in RE/EE/CP and
realize good returns, it witontinue to do so without concessional support from MDBs. A
meaningful longterm solution in sustainable development is only feasible with the active
engagement of the willing private sector players.

77. Development impacts and dzenefits The IFC privde sector Program is designed

to i mprove the private sector compani esd ab
sharing component typically benefits SME developers of RE/EE/CP projects while the
mezzanine finance facility mobilizes capital to suppgbe developers of SPP and VSPP.

At an annual GHG emissions saving of almost 3 million tons of, @@ program will

greatlyhelpto improve the environment, promote SME development, and create wealth in

a low carbon way.

78. Implementation potential IFC has been approached by several RE developers and
local financial institutions that have expressed strong interest in partnering withVigrC.

more than ten years implementing similar financing mobilization prograni®BE#E/CR

IFC is in a position to deslop, design and implement these proposed interventions for
Thailand. Once the CTF funding support is confirmed, IFC could readily arrange regional
and global resources to support the implementation of the financing projects in Thailand.
Accordingly, thelikelihood of IFC being able to structure appropriate incentives using CTF
funds and implement an initial program during the next six months is very high.

79.  Additional cost/risk premiumlin RE, the addition of CTHinancing will provide

appropriate finami ng and ri sk incentives foOorREprivate
sector, despite the barriers posed by the current financial crisis. The concessional support

from the CTF will help transform interest in entering the market into firm commitments.

Under a businesasusual approach all but a few of these priveg¢etordevelopers and

equipment manufacturers would stay on the sidelines or venture relatively small amounts

of investmentn the market
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80. In EE, the addition of CTF funds will provide an additional incentive to local

financial institutions to undertake financing in newewyer-carbonand sometimes more

costly EE technologies. Many companies and project developers have found themselves
unable to borrow, even at high interest ratestHar projects in EE and CPCTF support

can provide the very practical incentive of access to necessary financing for those
companies willing to implement EE and CP projects. By opening up access to preferential
financing for lowercarbon projectshe CTFf unds wi | | catalyze the s
lower carbon base. This compares to a busiasssual approach in which investment in

general is stalled, including investment in EE and CP projects.

81. Results indicatordor the Clean Energy Advanceménfrivate Sector componeate
summarized imable5.

Table 5: Results Indicators for Clean Energy Advancement Private Sector Component

Total GHG Emissions
Project Components Description Investment Reduction (tons
/ Year)

Risk Sharing Facility | Provide partial credit guarantee to $270 Million 700,000
cover | ocal banks
loans for renewable energy, energy
efficiency, cleaner production and
waste treatment

Mezzanine Finance | Provide mezzanine finance facility to $600 Million 1,250,000
local financial institutions for the
promotion of lending to developers of
smaller renewable energy projects, as
well as injecting mezzanine finance tg
facilitate investment

Scaling Up Renewabl¢ Provide equity / financing to supp $450 Million 833,000
Energy developers of largscale renewable
energy projects

Capacity Building Support local financial institutions in N/A N/A
capacity building

Total $1,320 Million 2,783,000

4.3 URBAN TRANSFORMATION

82 Priority activities CTF sypport is proposed to eiinance implementation afrban
transport with limited support to building energy efficiency. These aréwtbeselected
initiatives under t he B MA 6 sThek are iexpectedPtd an o n
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contribute to thecomprehensi® urban GHG reduction program in Bangkak identified
by the Plan.

83. BMA6s GHG mitigation strategy encompasse:
proposed for CTF support. These funds are however extremely catalytic and would be
supported by several parall@hd fully integrated compemts, namely; (i) investments in

new solid waste managemefdcilities; (i) a pilot initiative with UNEP to establish a

gl obal st andar d; (i) estadishmeateohBangkok ds d regiogad léarning

center for GHG ntigation programming (with CHAssist); (iv) twinning with Paris for

climate change suppt (adaptation and mitigationgnd (v) improved solid waste and

waste water managemaeattexisting facilities

84. BMAGs Mitigation Pl an mionet by caborsfilandee f i n a
under a postKyoto regime. If the city is able to achieve the proposed 15 percent GHG

emission reduction target, this could yield US$60 million per year in carbon finance if the

overall program could be incorporated into a Clappoved metodology (assuming $10

per tonERs and 6 milontonesCQe r educti on) . The Worl d Bank
and Urban Anchor have jointly developed a "esitigle" approach to reduce GHG

emissions. The approach covers key GHG sources in citiesm@assing technological
interventions in management of waste and water, improving efficiency in energy demand

and supply, and promoting efficient transport. It also includes urban agriculture and
forestry as a possible GH§ink. This approach encouragaty authorities to holistically

assess the GHG impact of the city as an integrated system, and thus assists cities to develop
strategic, longerm programs to reduce their GHG emissions.

85. Urban Transport Transformation through BRT. CTF support is mposed to co

finance the integrated public transport and urban planning through construction of selected
priority BRT routes as part of an interlinking network of 14 Bus Rapid Transit (BRT)
routes throughout the city totaling more than 250km in lengths Rhg a | wor ks for
first pilot route covering total length of 15 kilometers are almost completed and operation

is expected to start in December 2009. The second route has also started construction
already. The current BRT routes are planned to haveatedi fleet and services operating

as a closed BRT system, model ed on Bogotabds
BRT as part of an integrated urban transport. It has built pedestrian connections to the
existing elevate®TS System and is planning basid pedestrian connections with future

mass transit lines. The original design proposed CNG buses. However, BMA is also
consideringmore fuel efficient and lower carbon emissibybrid buses to meet future
demand. The priority BRT routes to be supportehby¥ areexpected to start construction

in 2010.

86. Improving City EE. CTF support is proposed to -ioance EE investmentin

BMA facilities and public space€E investmentswill focus on electrical appliances and
air-conditioning. The project will cove20,000 squarenetersof BMA-owned offices and
facilities and is expect ed pdrcent The drojectevil BMA 6 s
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serve a® model for commercial buildings in Bangkok and other municipal and provincial
facilities throughout Thailash

87.  Transformational impact With CTF support, BRT wuld have transformational
impact on the development of integrated urban public transport, efficiency of urban
transport energy use and sustainable urban development. The success of the current mass
rapd transit lines in Bangkok has demonstrated that reliable and high quality public
transport can transform travel patterns by inducing a shift from preaseto public modes,
intensifying activities around mass transit stations, amgbroving urban Iiability. By
delivering high quality and reliable transit services, a comprehensive BRT network could
directly transform city travel in similar manner but more @f&ctively and with a lower
energy requirement thathe MRT. BRT would also require much d& energy for
construction than MRT. The Ideycle energy requirement on per passenger basis could
therefore be much lower for BRT than MRT. In a metropolitan area keyBokthere are
many traffic corridors more suitable for BRT than for MRJonstraied public budged

also make BRT essential to consider.

88.  The most significant transformational impact is potentially indirect However

successful implementation of BRT could assist in overcoming institutional impediments

that favor maintenance of théagis quo in particular the incumbent Statgerprise

Bangkok Mass Transit AuthoritfBMTA), the urban bus monopoly, which is overstaffed

and very slow to respond to the changing tr
own 3,500 fleet and that of i85 subcontractors representing 4,000 buses average 17
years of age are uncomfortabl e, and not ener
has been declining at a rate opé&rcent per annunm recent years. Through overcoming
impediments and moderatestitutional reform, the bus sector could be transformed
through new investment, modern operating pr
priority afforded by BRT.

89. Success of BRT will also provide strategic contribution to the broader

integrated urban transport strategy by offering complementary services to existing and
plannedBTS andMRT lines. Realizing thdull potential for significant modal shift from

auto to bus would also depend on other complementary policies such as appropriate user
charges €g. higher gasoline taxesappropriate land use management, a comprehensive

BRT network, high quality ordinar BTSlands ser vi
MRT program.

90. Cumulative emission savingsThe two activities under the urbanrsformation
component is expectdd result in an estimated emission reductiorildf8 million tCO.e

% The IFC 2001 study of the external benefits of the elevated Bangkok TransimSstsdwed that over 15%
of patronage was attracted from driving cars.
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per yearwhen the program has been fully implemented, which will accumulatd. .®
million tCO.e for theproject life over 10 years.

91 Replication potetial and scalabilityBy contri buting to the BM
in reducing GHG emission, the program would demonstrate the effectiveness of a
comprehensive, programmatic approach to reducing GHG emissions on -@ityiegale.

As such the program coulgerve as a potential role model for the many reges.
Bangkok now ranks asthe®2 mong t he wor |l ddés | arges™ citie
among Asian cities. Bangkok is already a world leader on the municipal climate change

stage, being a memb of the C40 and is hosting the Cool ASEAN Green Capitals
Initiative. Outside of China and Indonesia, and excluding Japan, there are no successful
examples of BRT in East Asi a. Chinads stron
transferred. TranJ ak ar t a, I ndonesi ads BRT, 'S i mprovi
and successful BRT examples are required. Bangkok offers this opportunity with the first

line virtually complete and built to high quality. The challenges, all of which are
manageald, are to quickly implement high quality BRT services and through good urban

design and small scale investments to upgrade the-iwalkd cycling catchments, and
connections to other bus and transport services.

92. The Urban Transformation component would therefore create unique
opportunities for replication, for both city-wide GHG emissions reductions effort and

BRT, throughout Asia and the developing world.In addition, cogestion and lack of
adequag public transport are also raisinfgallenges for othhesecondary cities in Thailand
such as Chiang Mai (0.5M) and Nakhon Ratchasima (0.4M). The success of BRT
development in Bangkok could demonstrate vidble carbontransport solutions and
models for replication in these secondary cities.

93 Development imacts and cebenefits A BRT network integrated into the existing
public transport system including tBI'S andMRT will drastically improve the mobility

of low-income households through access to better and more affordable transport services.
The effectieness of BRT systems at creating accessible urban jobs for outlying low
income households has been proven in dozens of cities around the world. BRT is also
expected to relieve congestion probleimproved congestion and better quality public
transport shdd result in less travel time and improved quality of life for Bangkok
residentsThe co-benefit of reduced air pollution in congested Bangkok is also expected to
be significant (in the range of more that US $ 100 million per yB&Y. could have large
spll-over impacton livability of thecity; reshape neighborhood development and overall
urban development.

94. The adoption of urban GHG reduction program has a range of local and
national air quality benefits. The BRT component will provide improved sems to
commuters through provision of fast, secure, and convenient public transport that is
integrated with other modes including IS andMRT. The greater the benefits to public
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transport users, the higher the switch from car to public transport ba&illwith
commensurate savings travel time,vehicles, parking facilities, imported céind road
infrastructuree Reduced fuel i mports wil/ contribute
Improved thermal performance of buildings reduces the fiscal draieating and cooling

public buildings. Savings from reduced electricity bills for public buildings could be used

for other purposes such as health and education services.

95. Implementation potential.The BRT Master Plan indicates an ambitious timeframe

to complete the entire system by 201%heTlconstruction of the BRT Linei& soonto be
completel. The procurement of the low emission buses is underasthermore, the
Government has granted necessary authority to BMA to operate the BRT system instead of
the Bangkok MissTransit Authority (BMTA) which has long been operating in deficit.
The Gover nment Gazondueve enviioronent forrthe BRTdosbe effediyve
operatedThereforethe proposed CTFco-financed program is timely and can provide
tremendous value added to the successful deployment of the entire BRT systé/hen
comparing to other low carboalternatives such as BTS and MRVstems, the BRT
infrastructure is simpler, less expensive, and quicker to implement, and generates lower
emissons during the constructioddditionally, BMA which has the oversight of more
complex BTS system would be able to utilize its experience in the development and
implementation of the BRT systenit is crucial, however, that the BRT system is
integrated sealessly with other modes of low emission transport to deliver the maximum
benefits of GHG and other local air emission reductions, travel time and operating cost
savings as well as safety benefits.

96.  Additional cost/risk premium Under a businesasusual scenario, BMA would

find it risky to invest in comprehensive network of several BRT laresadopt low carbon
emission busewhen the BRT has not been successfully piloted in Thaitanttdue to

higher cost of low emission busé3RT is however proven imany other cities around the
world and lessons learned is that BRT will have the highest chance of success when
implemented as a network rather than a single line. In addition, given budget and
organizational constraisbf BMA, it is unlikely that BMA cauld allocate sufficient budget
determined on a yearly basis to finance the whole project or network. Budget is only made
availablefor each routevith no longterm commitment or longerm investment plaand
sequencing of future lines. Sometimes, budgebrisy made available for civil works
construction and not sufficient for bus purchases and operation. This fragmented
implementation of BRT seriously hampers the chance of success of the project. The
concessional financing from CTF will support the sadlénvestment needed to prove the
efficacy of a comprehensive BRT network.

97. Results indicatorgor the Urban Transformation componanésummarized imable6.

Table 6: Results Indicators for Urban Transformation Component
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Project Descriptions Investment CO,reduction
($ million) (million t)
Component| Urban Transportintegrated public | Construction
1 urban transport of priority 1,218.0 1.16
BRT routes.
Component| Energy efficiency: Improve Improve
2 Building Electricity Consumption | public space
energy and 48.7 0.02
electricity
consumption
Total 1,266.7 1.18

V. ENABLING POLICY AND REGULATORY ENVIRONMENT

5.1 ENERGY

98. The cornerstone of clean energy policy in Thailand is the 1992 Energy
Conservation and Promotion Act (ECPAct), which in turn established the Energy
Conservation Promotion Fund (ECPF) in 1993.The objectives of the Energy
Conservation Promotion (ECP) Act were to: (i) ensure efficiency of production and
utilization of energy; (ii) provide the legal basis fongaulsory energy efficiency activities

by larger users; and (iii) establish a mechanism for financing energy conservation activities,
e.g.,the ECPE The ECP Act provided for three types of government interventions in the
energy sector: compulsory, volungarand complementary. The compulsory program,
implemented by DEDHEequires that designated factories and buildings coneluetgy
audits and submit energy conservation targets, plans, and reports every three years. The
voluntary program, implemented prinigrby the Energy Policy and Planning Office
(EPPO), promotesand supportsEE and RE programsacross consuming sectors. The
complementary programs include support for R&D projects and funding for public
awareness building and capacity building of cleanggnprofessionals.

99. The ECPF is supported through a small levy on petroleum productsThe
annual inflow to the ENCONrund is aboutJSD 40million. Through the ENCON Fund,
the government habeen able to proote and support hundreds of EE, RE and CP
programs and projects since 1995.

100. A second cornerstone of c¢clean energy
Side Management Office (DSMO).Established with the support of the GEfanced

Thailand Promotion of Electricity Energy Efficiency (TPEEE) projét2932000, the

DSMO was instrumental in developing household appliance efficiency standards, labeling
and testing regimes which continue today. The DSMO also helped establish foundation of
private sector led energy efficiency industry through a series of ESCi(pgmjects.
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101 An apex organization responsible for the entire energy sector, the Ministry of
Energy, was established in 2002Most of the agencies charged with clean energy
responsibilities are consolidated under MOEN, including ERR® DEDE. MOEN also
oversees most statevned energy enterprises including EGAT, MEA, PEA, and the
Energy Fund Administration Institut€able7 summarizeshe roles of these agencies.

Table 7: Role of Energy Agencies in Thailand

Organization Scope of Work
Ministry of Energy (MOEN) | MOEN has overall responsibility for managing the energy sector and developing national
strategic energy plans and targets. Its key duties are to supervise and promote the stability

of the country's energy supply and to provide integrated services to the general public.
Energy Policy and Planning | EPPO’s main responsibilities include recommending and setting energy policies, measures,
Office (EPPO and plans so as to effectively satisfy the energy needs of the country, and ensure sustainable
Y g )

energy security. EPPO implements voluntary energy conservation programs, such as public
awareness campaigns and promotion of natural gas vehicles (NGVs) for the transportation

sector.

Department of Alternative | DEDE is the main implementing agency for compulsory and voluntary EE and renewable
Energy Development and energy programs. DEDE is onsible for EE promotion, energy cc vation regulation

Efficiency (DEDE) development of alternative energy, and dissemination of energy technologies.
Electricity Generating EGAT is a state enterprise responsible for generating and supplying electricity nationwide
Authority of Thailand through two other state enterpnises, the Metropolitan Electncity Authonty (MEA) and
(EGAT) Provincial Electricity Authority (PEA). EGAT also runs the Demand Side Management

(DSM) Office, which promotes energy efficiency in appliances and equipment, primarily
through a national standards and labeling program.

Source: USAID Ec@sia Country Report; Thailand (June 2007)

102 | n order t o addr e dependerica bn impoded soil, the a v y
government devised a National Energy Strategy in 2009.he main strategies include
establishing a regulatory framework for elecity and naturalgas industries, rdancing
energy supply for national energy secuptgmoting energy saving and energy efficiency;
promoting renewable and alternative energy, and rgifygng fuel types and sources;
Instituting marketbased pricing structures to promai@mpetition;establishingnandate

on clean energy to lessen negative impacts on the environmergraandting public and
private participation in policy for sustainable development

103 In response to the National Energy Strategythe Energy Industry Act was
passed in December 2007, establishing the Energy Regulatory Commission (ERC).
The ERC was appointed in February 2G08 is still building capacity to undertake its
responsibilities foregulating the power and natural gas sector. Offece of the Enegy
Regulatory Commission will be responsible for energy consumer protectioaggusving
tariffs, issuinglicensesand regulating statewned energy enterprises. Section 8 of the Act
calls for the Government to establish policies to fully exploit rentavabergy and other
indigenous energy sources.

104 An early initiative of the ERC was establishment of the Power Development
Fund to finance subsidy programs forRE projects. The Power Development Fund will
act as a channel for implementing the subsidy ameregts forunderprivileged power
consumers, rehabilitating localitiescompensating people effted by power plant
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operationsand the promotion of renewable and environmentally friendly energy. Revenue
for the fund is provided by a levy on power genemator

105 The Thai government has encouraged private sector participation in
renewable energy development for many years through programs such as the Small
Power Producers (SPP) and Very Small Power Producer (VSPPThese programs
support renewable electricityrqduction from biogashiomass, municipal solid waste
(MSW), wind, solar, and other renewable energy sources. The VSPP program promotes
distributed renewable energy geswgon. It is restricted to powgenerated from renewable
resources with capacity lesan o equal to 10 MW. SPP promotes power generated from
co-generation or renewable sources with capacity more than 10 MW but not exceeding 90
MW. The governmentsubsidy for SPP andVSPP is an increment fi a d doe thed )
electricity purchase price, depeémgl on the type of renewabémergy. The minimum adder

is 0.9 Baht/kWh (1.5 US cents/kWhAdders by fuel type and size are show able8.

Table 8: Adder for RE Power Production Sorted by Type and Capacity

Fuel Types / Size Original Extra Adder (Electricity Extra Adder for Southern Period
Adder from RE for diesel oil Provinces (Years
(Baht/kwh) replacing) & Remote AreasAdder
(Baht/kWh) (Baht/kWh)
1. Biomass
Capacity 0.50 1.00 1.00
Capacity > 1 MW 0.30 1.00 1.00 7
2. Biogas
Capacity 0.50 1.00 1.00 7
Capacity > 1 MW 0.30 1.00 1.00
3. MSW
AD / Land Fill Gas 250 1.00 1.00 7
Thermal Process 3.50 1.00 1.00
4. Wind Energy
Cpacity 450 1.50 1.50 10
Capacity > 50 kW 3.50 1.50 150 10
5. Mini Hydro
Capacity 50 kWO200 0.80 1.00 1.00 7
kW
Capacity < 50 kW 1.50 1.00 1.00 7
6. Solar PV 8.00 1.50 150 10

Source: EPPO

106. On the EE side, the Energy Conservatio Promotion Fund (ECPF) established
in 1992 continues to be an important source of technical and financial support tE.
A Revolving Fund capitalized through the ECPF provides interest loas for EE via
financial institutegTerm: 7 years with 1 yeara@ce, €ss than gercent APR, peproject
cap of$1.3 milion). This Revolving Fund hasipporedover 250 EE/RE projectsver the
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period 20022008 and resulted in atal investnent around $500 million, includingl$0
million co-financing from the FundFuture plans include feapitalization of up to $60
million for the Fund plus new efforts to provide more technical assistance to developers
andbanking officers.

107. A sister fund, the ESCO Fund, was established by MOEN in 2008. The ESCO
Fund addresses theneed for startup capitalization of energy service companies by
providing for the government to cainvest with private investors.The Fund can provide
equity nvestmentventure apital facilitate equipment leasing, provide credit guarantees,
and supporproject development. Two Fund Managers have already been selectrdy
Conservation of Thailand Foundati@md Energy for Environment Foundatipand the
goal for 2009/2010 is teVerageb50million in new project investment.

108 The development of REEE and CP remains limited, but with good prospects

for scaling-up in the near future. This positive outlook stems from the strong frameworks

in place for production subsidies and concessional finaneumigh have significantly
improved commercial viabijt of RE/EE/CP projects and facilitatgmtivate investment

For example, there were over 1300 individual alternativié@ No @ n v e n tSPRan@ | 0 )
VSPPprojects totaling 10,500 MW either proposed, under consideration or operational as
of June 2008Althoughonly 1,750 MW were operational andeBing to the grid another

580 projects totaling,200 MW had been approved but not yet construtted

109 For RE development, especially biomass energy, the lack of proper zoning and
management of biomass feedstock causerice volatility and shortages. Although

adders provide stable expectations for project developers and good financial incentives for
investors, whether they are set at appropriate level considering cost of technologies and net
benefits in developing eadE needs further review.

110 There is a major need for Thailand to accumulate and develop technology and
human capacity in a more integrated manner.There is stilllack of support o clean
energy technology and operating requirements. This must be addiressddr to reduce
perceived and real risks of RE projects and identify and develop critical domestic industries
and specialties. Government support through R&D and early investment to close
technological gaps and encourage technological developmentrandtions is needed.

111 Financial barriers remain the most important barrier to investment in clean
technologies.Local banksstill percéve a higher level ofrisk associated with Rpower
plants and EECP development due to limited experienoelending practicesand proven
business casedPrivate investorscontinue to experience difficulty irsecumg debt

" fThe Role of Renewable Energy, Cogeneration and Distributed Generation in Sustainable Energy

Devel opment in Thailando, Piyasvasti Amay2008nd, Wor |l c

40



financingor incurring highdebt financingcosts, whichreduce returns on investment and
commercial appetite for projects.
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5.2 CLEAN URBAN ENVIRONMEN TS

112 The BMA is taking various measures to maintain its competitiveness, better

manage the urban environment, and particularly reduce greenhouse gas emissions.

The BMA Administration h a s a Vvision t o devel op Bangko
Met ropoliiss 0,i Dtelveetl opi ng Bangkok Metropolis t
one of the worl doés | eading metropolises, wit
sustainabl e quality of -ydardévelgpmentBraiewdnkepan, d e v e |
starting from 2009 to 2020. The igear plan will be divided into three stages of
Performance Pl ans, each covering the period
term. The first Performance Plan 26P912 laid out five main strategies{sca | | eigl A5 B
Moveso) f-gear planhTée 51 Big Moves identified are: 1) Strengthening
Infrastructure for Regional Meg@ity; 2) Developing Strong Economy and Knowledge

based Society; 3) Striving for Green Bangkok; 4) Providing Good Quality of Life in

Cultural MegaCity; and 5) Mastering Best Service and M@y Management.

113 The BMAG6Gs Action Plan on GIl-20b2ad key\ita r mi n g
creating an enabling policy environment for the city to move ahead with its climate

change and sustainable developmentision. This document establishes tharget of

reduéingt he c i t yshyl5meraenthst mCOe per yeain 2012 from the levels

projected under a business as usual scenario. The Action Plan sets out in some detail the
specific activities, such asdopting the Building Energy Efficiency Code for all
metropolitan buildings and investing in a WagieEnergy incineration/power plant facility.

114 Another enabling environment for clean wurban development is
decentralization policy in Thailand. Thailand hasstarted the decentralization process in

the 1970s where a local authority is given more responsibility and financial capacity to
del i ver infrastructure services and ot her
increasing role in service delivery i8lly in line with the spirit of decentralizatioand

bottomup approach to climate change management.

115 Nevertheless, despitdoeing driven by decentralization process of the central
government and ambitious vision and strategies in place, BMA has experiende
difficulty in implementing actions on the ground. The real challenge for the city from

now on will be how this vision and strategies can be realized and implemented. Major
constraints to successful implementation miematch between functional respornigiles

which are: (i) financial resources as a result of decentralization prpedssh is still in
progress;(ii) insufficient financial resources for capital investmer(is) the lack of
coordination between numerous national agencies and locaingosetinvolved and(iv)
institutional weaknesses withBMA .
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VI. |IMPLEMENTATION POTENTIAL

116. This section addresses the capacity in place to implement the proposed investments,
as well asthe constraints that could impede implementation. A germemstraintfor all
investmentghat reduceGHG emissions through efficiency improvemeistghe volatility

of oil prices.Higher primary energy prices, especialyprices makeinvesting ina lower-

carbon economy more financially attractivedownward trend in diprices mightrequire
additional incentives or price adjustments in order to kaegstments financially attractive.
Anot her overarching risk in the context of
borrowing which has been implicated due to amjuidity in domestic financial market

and political economy of foreign borrowing.

6.1 CLEAN ENERGY ADVANCEMEN T COMPONENTS (PUBLIC AND PRIVATE )

117. Table9 summarizes the main risks and risk mitigation measur@serall risk is
considerednoderate.

Table 9: Clean Energy Advancement Project Risks and Mitigation Measures

. e Residual
Risk Mitigation Measure Risk
Policy and regulatory 1 Government Adder Policy issued to promote priv|
framework: Expected private sector investment
sector investments maynot | Channel CTF and MDBO6s
materialize due to limited intermediary banks to targeted projects
availability of cebt financing | q Technical assistance to intermediary banks
borrowers in identifying and procesginproject, L
especially risk mitigation measures
9 Technical assistance for the set up of guara
facility to facilitate lending for private investments
1 Engage in policy dialogue with government q
stakeholders
Implementation Capacity: 9 Technical assistance to transfer technological and
Limited implememation know-how and build up implementation capaaity L/M
capacity of smallescale developers.
investors
Technology: Limited know 9 Technology and knovinow transfer for relatively
how for wind and solar which new technologies such as solar and wind
have not been demonstrated | § Enhanced overall planning and regulation for
large-scalein Thailand. investment projects and management of feedstoc
Limited planning on zoning risk by MOEN, with technical assistance if needed M/H
and supply of feedstock for R| § The capacity building component will provide
power generation project, technical support to implementing aggto identify
especially for biomass optimal technologies for EE and learn from
international egeriences.
Finance: Commercial viability| § Provide technical assistance to project developerg M/H
of small projects, especially preparing projects including financial analysis and
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technology with high capital
costs such as solar, will vary
project by project. Commercic
viability of small RE projects
at community level/with
community participation is a
challenge. Commercial banks
may still feel reluctant to lend
without adequate risk
management instrument in
place.

technological knowhow.

Additional sugort on carbon finance will be
provided to support the development of
programmatic CDM to pursugarbon credits that
would enhance commercial viability of the projectg
This also entails technical support during the
implementation/verification phases.

Environmental Management:
Most of theRE projects will

be small scale and have
limited environmental impact.
Thailand has strong policy an
legal framework for and
lengthy experiences with
environmental management.

Working closely with local communitigs ensure
sound environmental and social management
practices.

Comply with national requirements for
environmental management.

Ensure compliance with national requirements for
environmental management.

Development Potential:
Although small scale
renewdle has high
development potential with
close linkage to community
participation, power plants
have negative public images
and may face community
resistances.

Working closely with local communities and u
participatory approach to develop projects.

Cabon finance measurement|
and verification risk.
Verification bottlenecks are
currently delaying annual
payments and affecting the
financing structure of large
scale transactions

Work closely with Carbon Finance Unit and
counterparts to identify any stejpsthe methodology,
and verification process that could cause delays
Consider selling into secondary carbon markets

Procurement

Competitive bidding would be used to acquire
equipment where necessary. Support will be
provided in the development of thadtding
documents using technical specifications based o
best international practice.

Overall

Moderate

6.2 URBAN TRANSFORMATION

118 The Action Plan on Global Warming Mitigation 20072012 has laid out a very

clear plan and specific activities to achievdts emission reduction target. Other
multilateral and bilateral agencies have extensively engaged with various departments
within the BMA to advise and support the climate change activities contained in the Action
Plan.For example, the World Bank Instieu{WBI) through its CFAssist programogether
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with Agence Francaise de Dével@mpent (AFD)is supporting a City Twining program
between Bangkok and Paris. This dibycity programwill involve structured knowledge
exchange (capacity buildingggardingwider use of carbon finance in sustainable urban
developmat. Working with BMA as partnerWBI is assisting in designing a suitable
program that meets the needs of city of Bangkok, focusing on specific tasks, and
achievable with the available limited resces from the cities and the twinning program.
The upshot of these exchange and capacity building efforts will be to build sufficient
capacity within BMA to undertake the very ambitious content of the Action Plan as well as
to implement the components ofighinvestment Plan related to urban transformation for
Bangkok.

119 Table D below summarize the main risks and risk mitigation measufes the
urban transformation componefverall risk isconsidereanoderate.

Table 10 Urban Transformation Project Risks and Mitigation Measures

. e Residual
Risk Mitigation Measure Risk
Policy and regulatory 1 The capacity building component will provide
framework: technical support to BMA in order to develop the
There is a clear policy for additional regulatory and policy measures that arn
urban GHG reduction. mandated under the new action plan. M
However, there is low level of
implementation measures
mandated under the new
energyefficiency law.
Implementation capacity: 1 Technical, organizational and financial assistanc
Limited humarresource strengthen the relevant agencies will be provided
capaciy and inadequate CTF resources wikkxtend assistance throughout t
technology transfer. implementing departments within BMA.
Limited capacity for scaling ujl § Additional support on carbon finance will be M
the carbon finance asset provided to support the development of
generation in a programmatic programmatic CDM to pursuer carbon credits thg
manner. would support scaling up of the interventions. Th
aso entails technical support during the
implementation/verification phases.
Technology: 1 Only well proven technology would be used.
New more efficient Technical assistanceill be providedif needed
technologies present L
operational and maintenance
problems
Finance: 1 The financial crises and global and national
Lack of resources to scalg economic recession will eventually force the
the implementation of the government to revise the budget and adjust M
program prioritization of projects across sector
1 Loan resources will be complemented with carbo
finance and private sector participation.
Environmental Management | §  Technical assistance will be provided to strength
capacity. Programs will follow approved L
procedures and annual performance auditl be
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carried out.
Development Potential: 1 Support in designing a phased approach will be
Low penetration of new provided together with the right incentives and L
technologies. supportive regulatory framework in order to ensu
anadequate market uga of the new technologies|
Carbon finance measuremeni §  Work closely with Carbon Finance Unit and
and verification risk. counterparts to identify any steps in the
Verification bottlenecks are methodology and verification process that could
currently delaying annual cause delays M
payments and affectingthe | ¢ consider selling into secondary carbon markets
financing structure of large
scale transactions
Procurement: 1 Competitive bidding would be used to acquire
equipment where necessary. Support will be
provided in the development of the bidding L
documents using technical specifications based ¢
best international practice.
Overall Moderate

VIl . FINANCING PLAN AND INSTRUMENTS

120. This section explains how the GoT and its development partnersmitilize
sufficient co-finandng from various multilateral, public and privasources, including
carbon financeto achieve théenvestmentP an6s ambi i ous objective

121 Carbon Finance will potentially play a critical role in this Investment Plan,

with the additional income assisting in project cash flowHowever, carbon financis
conditional on proved performance and therefeoald only be availablafter subprojecs

have beenmplemenéd and actual GHG emission reductionsave been verified.These

risks mean that rpject developers may, and often do, discount carbon revenues when
making investment decisions. As a res@iF fundingif structured appropriatgiwould

still be required for projects that are expected to receive carbon revanbet) situations
when(i) carbon revenues are not sufficient to make the project feasible and (ii) when risks
of receiving such revenuese perceived to be excessively high so as to prevent a project
from taking place An estimated $67 million could eventually flow to thesergects
through thecarbon financenechanism.

122 Table 11 below summarizs the investment needs and proposed allocations across
the various sources of financing (in US$ million). It must be noted that these are notional
amounts, revisable according tovgrrment plans.
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123 GoT will participate in the two public sector componentsi Clean Energy
Advancemeni Public Sectoand Urban Transformation. GoT will provide almost half of
the total finanaig requirements ($2,083 milliayf $4,313 millionin total).

124 IBRD and CTF will participate in co-financing of $460 million. Total IBRD
lending will be $230 million with $160 millioior Clean Energy Advancement afd70
million for Urban Transformation. dtal CTF support will be $230 million for these two
components.

125 IFC will provide $270 million in financing for the Clean Energy Advancement
- Private Sector componentwith CTF providing another $70 million in support. IFC and
GoT will work together to mobilize another $980 million in private investment.

126. The private sdor is expected to ebnance many individual projects within the
Clean Energy Advancement Financial Intermediarycsuiponent.

Table 11: Indicative Financing Plan ($ millions)

_ . Clean Energy_ Clean Energy_ Urban Trans-
Financing Source Advar_lcementl Ad\_/ancementl formation Total
Public Sector Private Sector
Annex 2 Annex 3 Annex 4
CTF 160 70 70 300
GoT/Counterpart 956 - 1,127 2,083
IBRD loans 160 - 70 230
IFC loans 270 - 270
Private Sector 400 980 - 1,380
Total 1,676 1,320 1,267 4,263
gg{gﬁt?a'g”ance 191 60 116 367
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ANNEX 1: COUNTRY STATISTICS

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

GDP per unit of energy
use (constant 2005 PPP $ 5.04 4.83 4.62 4.56 4.63 4.51 4.46 4.43 4.36 4.42 4.53
per kg of oil equivalent)

Energy use (kg of oil 1,226.70 1,248.66 1,157.14 1,209.59 17236.70 1,285.68 1,359.34 145426 1,562.12 1,597.51 1,629.67
equivalent per capita)
Electric power

; 80,520 86,678 84,332 84,623 91,160 95,611 103636 110,614 118,762 125,259 131,971
consumption (GWh)

Electricity production
from coal sources percent 20.04 20.43 18.48 18.22 18.33 19.14 17.25 15.78 15.97 15.42 17.97
of total)

Urban population (percent

of total) 30.46 30.62 30.78 30.94 31.10 31.34 31.58 31.82 32.06 32.30 32.64  32.98

Urban population growth

1.65 1.64 1.61 1.55 1.47 1.63 1.55 1.49 1.45 1.44 1.74 1.65
(annual percent)
PR Sl (e LU0 o g1 . . . 4300 4600 5200  54.00
people)
Final Energy
Consumption 399.9051 410.4598 419.8853 425.2132 417.355 423.4238 427.3983 422.0072 429.0871 421.1461

(TOE/Million Constant
2000 USD GDR

Source:World Bank (2009) The Little Green Data Book 2009.
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