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Background

L. Since the mid 1970s, Thaliland has been creating the policles and
lnstrumancs for achlieving rapid scuromic developwment while taking steps wo proctmar
the envirenment, including a strong support for the Montreal Preotocel (MP) on the
phase ocut of OGzone Depleting Substances (0D5). Thalland ratifled the agrasment in
July 1989 and is eligible far funding from the Ozone Trust Fund (OTF) which was
established under the MP to Finance ODS phase OUt Programs,

2, In i9%1, Thailand congumed about 15,600 rons O3S which was equivalent
to a weighted Ozone Depleting Potential (ODP) of about 10,000 tons (Annex 1). Per
capita consumption was 0.16 kg ODF. All ODS consumed was imported szince Thallsnd
does not produca ODS. ODS was used in! (1) solvent cleaning in the electronic and
metal working industry (37% of annual ODP weighted consumption), (ii) in air
eonditioaning (23%), (1i1) foam blowing (18%3, (iv) refrigeration (141}, (v} fire-
prevention, and (vi) aercsols (4X) each., As a result of fast Industrial growth
and rizing evandards of living ODS consumprion Increased by 2-1/2 times sincae 1986,
Expansion of alectromic and mwecal Industries and increased production of
refrigerators and vehiclas with alr-conditioning accounted for =more than 801 of
tnereased ODS consumprion. As &« reasult of alewer seonemia growth in 1391 and some
recent controls of ODS imporrs, growth of ODS consumption slowed down to 9% p.a.
in 1991, compared to an average of 23% p.a. between 1986 and 1590.
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3. Thailand's initial work program under tha MP is to devalop a Country
Program (CP) for ODS phase out which will define & cost effective strategy and
action program to £ulfill (or exceesd) the obligatiens undexr the MP and identify
the need for technical and financial assistance. The draft CP will be based on the

recormendations of an ODS Country Study schedulsd ta he completad by July 1992, In
parallel, Thaliland is preparing an initlal {investuent program to be funded from the

QTF.

4. The Department of Indusirial Works (DIW) in the Minilstry of Imdustry
is the lead government agency responsible for NP related activitles including the
praparation of the CP and suparvision nf ODS phase out projects. The 0£fice of the
National Environment Bosrd (ONEB) i3 vesponsible for national envirenmental
policies and regulating industrial pollution. Both inscituvions have experiencs
in the fleld of savironmental policles, but are under-staffed end lack speefalized
know-how of ODS phase out prajects. The Industrial Finance Corporation of Thalland
{IFCT) 1is & development bank serving the Industrial sector. It has been selacted
as financial intermediary for ths proposed Projech because of its experience in
financing prejects which involve technology transfer, poliution control, and energy
consarvation.

5. The Bank, with funding from OTF, 1s supporting development of
Thailand's ODS phase out. Ths Bank Iz lmplémenting ageney far the Country Study and
has spproved en Engineering Project which would prepare pre-investment studles for
projects tao recycle 0DS and to use non-QDS technologles. USEPA (USA) and MITI
{Japan} nave established a2 jolnt project with BIW te assist enterpzlises affiliated
with US and Japaness Lizms in preparing projects for phasing out ODS. A UNEP/SIDA
project offers technlcal assistance to Thail agencies on GDS phase out.

6. No adequate funding has so far been made available for luvestment in
ODE vhasa out projectsz. Such funding wauld be provided by the propesed ODS
investment Project which the Bank is now preparing. An Inicial Executive Project
Swemary (IEPS) for this Project was reviewsd in November 1991, Basad on the
decisions during that weeting, the 1EPS has been revised to include more detailed
implementation arrangements and chenmges in the funding wechanism: the definition
of eligible costs for OTF financing will be based on a methodology developed by the
Bank, and funding for eligible eccsts (incremental plus financial Incentive) will
ba pzavidad #F & gyant,

Eré }Qgt b Igan:.xga

7. Ihe objeccives of the project are to (8) establish a line of grant to
financa ODS phase cut sub-projects in Thailand, and (b) to assist the Government

in establishing an efflclent mechanism to prepare, appraisa, select, and finance
0DS phase out sub-projects eligible for OIF funding;

re 4

8. The Project has an investment and a technical assistance (TA)
componany:
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{a) Investment Componsnt, A line of grant would be established in IFCT o
provida grant funding to ODS phase out sub-prajects which are eligihle for
OTPF funding. A llac of gub-projscts likely to be funded undar tha Projaect {s
ineluded in Agpex 3. This 1ist includes sub-projects to be prepared under the
Fagineering Project and the USEPA/MITI Program., The grant would cover the
incremencal coscs of such subeprojects. Cther coscs would be “financed from
commercial sources,

(b)

h ASS S BLOOTE Tha Preoilesct would provide assistance to
imtimcicm reaponsim far implementing the Iinvestment component and to
entayprises undertaking ODE phase out proiects. The component would include:
{¢} funding of two local consultancs to assist DIV {n reviewlng sub-projects
proposed for funding undaer the Project and supervision of sub-project
implementation; (d) assiating IFCT in cozablishing an affoctive mechanfam for
appraising ODS sub-projects under the Pyojesct, including training of staff
and purchass of computer equipment; {e) funding of consultants to assist
enterprises in preparing and loplementing subprejects, including training;
{£) funding of consultants to prepare feasibility sctudies for edditional ODS

sub-projects in areas mnot vet fully soverad, such ag refrigeration, foanm
application and halon control.

. ! subl . ; which *#ou?id ba eligible for OIF
gran;: funding ’l‘hase esti:xat:&s are based on the assurption that all Thai firms are
eligible for OTF funding, Lncluding those logal f{irms owned by companies bassd in
daveloped countries. Prior te Bark appraisal, MPEC will ba asked to ¢larify cthis
matter which {3 not addressed in currant MP pguidelines. The estipmates are based on
a preliminary breakdown of subprojects by subsector and assumptions on their
average relmburseble costs, {Apnex 2). These calculations will be updated during
the appraizal mizsion based on & methodnlagy currently being developad by the Bank.
A detailed ccat estimate is atctachad in Armex 2.

A Sem annex & for o dascription of thin mathodolegy. See also ¥en King, "Finmcicg the Phasing Cui of
Ceona~DepLeting Subssances,” Womld snk, Saviromeent Depssbaent. Siviaiensk Hovking Feper Re. 1993-13
{Hashimgton, 3.0, World Bank, Febuary 19923 and [fortheomingd World Bank, "Operstionsl Interprecstions 5¢
Incrapantal Costys and Eligible Expendizutes.”

In the case of Thailend, e financlal discount xets of 321 1is being susgested, squivalent Lo Cha ssticates
einimae fipancial rate af Peturn for grivebe lnvestments in Theiland,



Brelect Financing

10, The full cost of TA and rsimbursable coscs of subprojects would be
financed by an OTF Grant to the Governmene. Subprojects will receive the aligible
cost portion of the total cost as grants channelled through IFCT, with the balsnce
financed from commercial sources, Including IFCT and other fimmc&n; institutions,
or from the enterprises own rascurcss. A financing plan is given below.

Proisck Qoats Zxtimates
~e—ee EA millicn sguivelant =-=e-~
(14 M1l Gahes. Sankk Incal
Zligibls Loscy
o= 5 |
Subprajects 10,2 5.4 16.¢
Yinessial Intarmadistion Fea 4.3 - 0.3
finktosal Invastyent Sucponsnt 2.8 K | T |
Subtetal TA Dammonsnt, -] e -
Jzkal .2 -3 832
Elnencing Plapn
AUS3 pilllon sculvaland)
OrF Grant 1%.9
Commineniud Lesna/ee Incerprisas! Dwn Punds b
Tatal pLIN )
Erolact Implemenration
i1, DIW will have responsibility for project lmplementation and will ansure

thar cthe Project ia conaiztent wich the CP for 0DS phasce sue. DIV will alse manage
the TA component, IFCT will be reaponsible for {mplementation of the lnvestment
companent, including project sppraisal, disbursement of OTF funds, and supervision
of subproject implementazion. It has been proposed thac IFCT will receive & fee
squivalent to 3X of grants disbursed for its services, A Special Acéount would be
agtablished to fazilitate disburaement of OTF grants. IFCT would receive teshnical
assistance for eatablishing an effective funding mechanism.

12. Processing of subprojects requasting OTF funding would includs the
following steps. Proiect preparation; enterprises will be responsible for preparing
pre-investment studies bur will receive support frow the USEPA/MITI program, the
Engineering Project, or under the TA componsaz of this Project. Appralsgl: IFCT
will appraiss subprcjects based on criteris to agreed upon., Preliminary exiteria
are included in Annex 4. IFCT wormally prepares brief appraisal repores in Thal
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with an English summary for projects under Baht 20 milliom {(US5$800,000) and mots
thorough appraissls with English translation for projecta above Baht 20 million.
That limit will be lowered to UESR00, 000 to comply with current MBEC guidelineas.
The summary for small projects would be propared in accordance with MPEC format as
shown in Anpazx 3. Teghulcal Review: DIV will review sach subproject to ensurs that
cost-effective techmologles will be applied and chat the subproject will counform
with prierities escablished in the CP, Bank Review and CGrant Approval: The Bank
will raviaw sach appralsal summary and report prepared by IFCT to ensure compliance
vith MP goals and procedures beforae approving the grant. ¥PEC Review: Ho subproject
approval by MPEC i3 raquired for profects of lasg than US$S500,000. Alse, it {s
sxpected thet once MPEC haa approved this Projesct based on the fiaml Projaer
Document to be prepared afver appralsal, it will not require {ndividual approval
of larger subprojects already included in this Project. Subproiegt Implementation:
Each antarprise will be raespomsible for subproject lmplementatlon,

Supervision: IFCT will have prime responsibility for supervizing lmplamentation of
subproects.

dirin 4

13. DIV and IFCT will prepare quarterly progress reports acceptable to the
Bank, ICFT will prepare an annual audit report accsptable to the Bank, The Bank
will be raspousible for supervising both the Lnveastment and TA component of the
Project, A devailed supervision plan will be prepared during appraisal.

Erogurement and Disbursemenc

L4 Procurement of goodz would follow Bank guldelines for Procurement of
Goods, Sinee the amount lavolvad ILn mest Individual subproiects would be amall,
local and International competitive shopping would be the preforred procadure.
Consultunts would be hired in accordsnce with Bank Cuidelines Efor tha Uze of
Comsultants. Project funds are expected to be disbursed by the and of the third
year, given the Covernment’s strong commitment to phase out O0DS. A detailed
disbursement scheduls will be prepared aftar Project appraisal.

Environmsntal Consideratioeng

15, The overall Project objective {3 protection of rhe enviromnment by
reduclaog the emission of 0DF, However, the subssitutisn of ODS with other
chamicals or technelopy changes may involve othar enviromzental and safety risks.
ONEE will be responsible for preparing EA's for the chemicals used in subscitute
technology, based on information from UNEP, Enterprises will prepars subprojecr

Envirommental Asseasments (BAs) according to local regulations and acceptable to
tha Bank.



wﬁ.

Exoject Suscalnsbility

ié. The Project will asalstc the Government in sstablishing an affiglant
mechanisn for developing and funding subproiscts to initlate and sustain an QDS
phase out program. The invescment program will focus on priority sectors and cost-
effective waasures to be dafined in the CP and will be complemented by changes in
policies and regulations to ensurxe compliance with ODS phase out targets. The
Projest will also provide incentives to participating enterprises to start phase
out projects quickly. Grant funding will compensate for financial, narket, and

technical risks of proposed investments and will provide acceptable returms om
invescments to parclclipating snterprlases. Financial incentives will ba cemplamentad

by regulations and non-financial incentives to be devermined by the CP,

Ratlopale for Use of Ozone Tyuat Fund

i7. The Profect would form part of Thailand’s ODS thase out program. The
propesed Frofact 1= consiscont with the Tuplementasion Culdelines and Cricaria Fov
OTF funding established by the MP Executive Commitrtae Anngx 6).

ig8, Protects utllizing Oueons Trust Fund xesources are baing developed
slaultaneously in Mexieo, China, Malaysia, Egypt, and other countries. None of
thess projects has been ¢ompleted so far. Policies concerning the owverall approach
and methodelogy of the ODS phase our program (n developing countries sre being
prepared under the direction of the Bank GEF Coordinator.

Zroject fenefics

19. The Froject will help ths Government in lmplemsnting an acceleratsd ODS
phase cut program, The amount of ODS reduction will he determined when appralsing
subprojects, The TA component will strengthen DIW's and IFCT's implementation and
supervisory capability. Participating firms will benefit from timely adjustment to
non-0DS technologies In ancicipation of a glebal phasa out of 0ODS,

Proiect Plsks

20. Institutional weaknesses and underscaffing of implementing asgenciex
could slow down project executlon, This problem Ls belng addressed by TA, tralning,
and esnsultants supporting regular staff. Another risk could ba 3 lack of interesc
by private firms in 0DS phase out Investments, The Project will minimize this risk
by providing information and TA for enverprises and grant funding for incremental
costs of such invesrments.

Isgsues and Actions
21. Key issues to be addresned are:
a. sgresment with the Government en the schedule for completion and

adoption of the CP and fts timely and efficient implemantacion
{para. 3}



review of the preliminary list of subprojects and of thelr estimated
total and reimbursable costs (para. 9) and the completion of their
fanaibilicy studises and appruaisal reparts {para 12):

agreement on sorireris for ;ubproject aligibiliiy, approval, and
salectian, including a decision on sligibilicy of forelign owmed flrms
operating in Thailand for OTF funding (paras. 9 and 11);

agreement on the methodology for detemmining the Incremental costs of
ODS phase out projects (para 9), and a level of grant funding
{raimbursahle costs) wvhich would compansate enterprises for flnancial,
warket, and technlcal risks and would grovids acceptable raturns on
fovastments { pavas. 9 and 10);

agrecment on project implementatlion arrangsuents with Ministry of
Finance, DIV, and 1FCT; agreement on terms and conditions of f£inancial
intermediation by IFCT, including determination of an appropriate fee
{para. 1l}.

Pxsjeck Review ond NWexy Sveps

22.

dhokpime 5/27/%2

The follewilng next steps ave suggested for processing the Prajact:

subpiz FEPS to the MPEC for their approval in their peeting scheduled
for June 24-28, 1992;

appraise the Project (scheduled for August 1392) and rsach agreement
witrh tke Covermment on lgsuss mentienad in para 19}

prepars MOD and Grant Agraement after appralsal for Bank approval
{scheduled for Ocrobex 19923,
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IECHNICAL ARNEX
SR8 Sepgunption Rackground

1. ODS consumption {n Thailand increased from about 6140 tons QDS In 19848
{net including small amounts of CFC-1l4é and halom 1ML and &' larger volume of
carbon tatrachloride for which ne i{nformarion is avallable} to 14,330 tons in
1950, corresponding to abour 23% p.a. growth rate. Growth continued In 1991 but
at a lower annual rate - about 9% - to reach a total ODS consumption of about
13,600 In 1891, which {5 aguivalent to sbout 10,060 tona ODF (Annex 1). Per
capitas consumption was 0. 16 kg. ODP. Details are shown below:

- DIPORTS OF ODSs INTO THATLAND (19861391 =

_ (metric tons) -
Substance | 1988 | tems | ves0 ] qem
CFC1 o os0 [iwme | omse | oser
croaa . 100 | sezs il aaei | ans ﬂ
GFC113 " s000 | ozoos | oz | memn R
CPCi14 T wa ! ma |ae | w0 |
CFC-118 1 NA NA | e oo
Cfteenze 4 2| swiln i
i halemmor NA ] N w0 b
1,4, Trichicrowihane | 3817 {5738 | 7 | 14
I Carbon Teimoniorte | WA | 1oa

Totl SOP-weigited F o170 | 590 | gsia | sooan

E
Pow b B
Total Unwelghted . | 4137 w0770 | 1asn | 1eses

“CFGendHalonPw | oo | oo | a1z | eve
Gapis nmex AY.. | : N

14-Trichiorceshane | 00088 | 0010 | 0013 | 0015
and Gubcm Lo

Tetrachioricy Far
Caplts (Atnex &)

NA = Dtz not avalladie
Ssures: Department of Industriai Woike and Customs Depactivenk
* Source: Halogarated Scivants lndustry ATance, USA
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2. The ODS that is imported {n ths largest quantities is 1,1,1-
trichlorcethane althoaugh over the past two years, imports of 1,1,1-
trichloreoethane have ramained conscant atv abour 7100 MT (equivalent to about 850
tons ODP). The primary use is in solvent cleaning applications. The second most
widely used ODS5 in Thailand {n recent years has bean CFC-113, which iz used to
claan printed cireculs boards (PCBs) matsl parts and praslslon components. Some
3,200 M7 of CFC-113 were {mported into Thailand {in 1591 (3400 tons ODP). Most
of the consumption is by foreign companias or their subsidiaries that produce for
the domestic and export marker. Imports of CFC-1l ware 1900 MT in 1991, an
increasss of 8% over the 1990 figura, The rise in consumption was primarily dus
to increased use of appliance inaulatcion foems by hess rofypigarater/freszer
marufacturers, and uke of the chemical 43 a refrigsrant in building chillers,
Imports of CFC-12 in 1991 zose to about 3100 tons, a level almost equal to thoase
of CFC-113, primarily because of increagsed consumption of mobile air conditioning
and increased production of home refrigerators and freezers, all of which use
CFC-12 as the refrigevant, CFC-11 and CFC-12 continued to be used in other
refrigerated appliances, foam blowing, aerosol formulatioms, and other assorted,
Small quantities of CFC-1l4, CFC-113, and carbon tetrachloride are used in the
vefrigavacion, aclvent clesning, sercscls, snd foam Industrias, Some carbon
tetrachloride 1s alse used in forwulating printing {nks, The astimates of 1991
consunmption reachad 140 MT in 1991. Halon 1211 and halon 1301 are used im small
quanticiss Lor fire sxtinmgulshing applicacions. The consumption was estimatoed
to be 88 MY for halon 1211 and 12 MT for halen 1301 in 1991,

Relavionship to Countyry Prosranm

i, The draft CP currently under preparation shows that an accelerated
phase out program is more cost effective than following the schedule allowad by
the MP for developing countries with a conswaption of less than 0.3kg. per
capita. DIW has informally fndlcated that Thailand is aiming toe phuazs our the
use of CFC by 1998, wmore than 10 years ashead of the year set by the MP, Except

for some very specific essential uses, phage out of haleons could also be phased
out by that year.

Rrolect Desexiption

4, Isshnical Assistanss Component. The Project would provide asslstancs
to insticutions responsible for lauplementing the inveatment component and to
enterprises undertaking ODS phase cut project. The component would include:

(a) Censultants and computer equipment to assist DIV ang ONER, which are
both understaffed, in the timaly preparation of the CP and in the

initial developmant, techmical appraisal, and supervision of
subprojects. (US$100,600)

(I} Gonsultants o assist IFOT in develeping pguldelines and an effsctive
mechanisa for appraising ODS sub-projects and determining thelr
incremental costs. Technical assistance would include tralming of
regular stafl and computer aquipment. (US§HE0,Q00)
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{c) lLosal consultantsy to asslst private enterprisss, not coversd by the
USEPA/MITI program, in developing sub-project eligible for funding
under the Project. (US$200,000)

(d) Conaultants to prepara feasibility studies for additional projects Iin
arass not yet fully coversd such as refrigeration, foud application,
and halon control (amount sllocated $120,000).

5. Inysgtuent Compporient, Full documented feagihility reports are being
prepared for each Investment project by the concerned enterprises, with the
suppert of the USEFA/MITI program and under the Bank's Engineering Project. An
inltizl group of sbout 20 subprojecta in wvarious gtages of develapmant hasz
alresdy been identified (Annex 3) as a result of a meeting betwean USEPA, MITI
and DIV held in wmid-Mareh and preliminary findings of the Bank supporred
Englnsering Project. HITY eastimates that the toctal investment cost of subprelects
it has so far In che fileld of refrigeracion, air conditioning and
elecetronics/meral cleaning will amount to about US$47 million {no estimate of
reimbursable costs {s avallable for these projects).

&, The following breakdewn of subprojsoys Waz been preparad bassd on the
already Identified 20 psubprojects and on assumptions sbour their average
reimbursable costs:

Subproject Categosies . af ! af total cost  Raizburesbls Tonal Sonts
Projects wbigibls for OTF  Conts
srant funding
Salvents ¥ iz :.0 5.0
Foaxm 5 01 3.0 L)
Refrigeration/AC i 7508 1.8 3.0
Racyeling 2 [ 1:}4 1.8 3.0
Balons H Hun 2.0 2.0
Tonal 28 0.2 8.8
7. Porailed appralsal Teperss will he prepared by IFCT for aach

subproject that reguests OTF funding. Preliminary project swmmaries for tha

following projects are given in Annex $ which {llustrate the format of summary
requived under MP regulaetions,

(1) H¥AC CFC Recyeling
{11} Household Refrigeration CFC Recycling
{{i{) Thai Alrways Solvent Phage Qut

Each of these Project Summarias will be completad during appraiszal mission ov by
the agency supporting the project preparation.

1.#sn Footnore 1 in pers. ? of PEDS
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8. Total Project costa have been estimated baaed onm the pralininary list
of 20 subprojects (Annex 3) and assumptions on average reimbursable casts.

~Auts AL CFC Recyoling
~Non=LD8 Bubprejects

Subprolesta prepered By
USERPAMMGIL/DIV,

=Non O0F Subprojscts
Qeker Suboroiscts:

~QDE Fudstituticn
Bubprojscte

“Reoyeling Subprojasts
Subicial. Subriodecta

Firnancisl Intarmedistion Pas

i 25

La. A COMPOVERT
TA for DIW and QHED

TA forz IPDY
Subproject Praparstion
Punsibility Studiex
Subtoysl IA Componknk

ICTAL JROJEET

Erolect Cozty Fstimates

—eesm N33 gidaden saulvelent <o

Balabuzeable Cosd  Qthax Sosla
Ellaible for OIF
gxans Punding *

o.%
3.3

3.0

1.4

1.2
9.3

g3
¢.08
5.2
G2

2/ See Footnote 1 in para. 9 of FEPS

[ 1

bR

.4

58

Jotsl
Costs

.8
1.4

6.0

i.0

16.9

0.3

5.1
0.04
s.3
a.12
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Al CFL Uneayeling 1334
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v Halea fenteal E N ]
ThaY (M firo [ 42 195887
ﬁ?»m;} &s;"k’ ua} €S
«That AMrways DO Phass Gut 1594
~Lhin 1 §
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*h i ttw'srwics Go. CFCW1L3
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(ThaiYand)
«Thai CRY Cu. noa,
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Dy SiRRrelasts
baaghek Foem Lo 1596
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1583
~HE] ppongants Thailand
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i R B e
~ZFE substiturian Centead Al
“GFE wku!tuﬁm Lormare inl
Antrigaratien
~SEL Substitulisn in bavsaheld 1954
Rufetguvation

A& more complsbs }ist of subprojests iy being prepared by DIW, KITI, UNERPA and the onsuitants wder the
Enginuscing Project. Daetailed sitimates of totasl sosts asd Incrsmamtal costs, by subprolects, will ba prepared
during appreissl and will be sonfivmed by the preizvestasni studies endezvsy. Eatimatis givem in ha IS aze
vakan Zigem other Frojesbe In athar scustriss that srs baing devalaped concorrantly.
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Projscta should be on prisrity list asx given in the CP or
confirmed by DIW &8 esasntial tu achieve CF objactivas,

Projscts should have direce rasult of a reduction of
008 consumption In the country.

Frajeats sheuld be cest effective and basad on envirenmentally
zound technaleogles or substitutes.

Subproject Appraisal

1.

8.

Project scope -« lnsluding full desceripsion, technology,
gource of supply; divided inze (a) ineremencal component
ralaving o ODS phasa out and (b} other components.

. Schedule and quantity of ODS phased out directly

accribuced ©o prejsce, on annual and togal basis.

Project costs, divided Into (&) c¢omponents relating to

incremental cost of ODS phase out and (b) other components.
Methodolagy for calculating Incremental costs and determining
reinburgsable costs should he shown in deazail and should be conaistent
with the Bank's Linterpretation of incramencal costs and reimbursable
costs (para 9, foortnote 1 snd annex 4), Forelgn exchange and local
costs should alse be shown,

. Financlal analysls including FRR of Project and

enterprise. Eoonemic analysis including EBER of Projects and
entarpriszas. Unit abatement cost as shown below.

Flnancing arrangsments, sources, and terms and comditions, dividad into
{a) reimbursable costs related to QDS phase out to be finmmced as &
grant from the OTF, (h) amount to be provided by the enterprise frow
its own resourcasg; arnd {¢)} smount to be financed through loans frow
IPFCT or other finameial inszitutisns al commercial Interesst rates,
should bhe shown.

Proiect imglementation arrangements including management,

procurement, erectlon and testing, operation, marketing pregram and
schedule for all lmplementatlon steps.
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gubpeoiget Selaction

i. Prioricy sheuld he giwen to subpreieces with the 3esc case effsceive
technalogy, with tha lowsst CDP unit abatament cost, in the shortest pariod
of time. Fermula for unit abartement cost is givan below:

W

A = Unit abatewment cosc, $/kg ODP saved/year
{ac full operatiom)
¢ = Capital cosc, insluding all Lnicial
one time costs suech as technology,
training
F = Capical recovery factor: ths anxualizasd
capital cost charges, discountad at
a atandard discounc rate of LOX per ysar,
sver tha sconomic 1ifs of che capital
{nvestmant,
0C w Annuzl Oparacing Costs at £ull oparation
08 = Annual Oparating benafits as full oparation
¥ = Quancisy of ODS zaved annually
sxpressed as QDP unilcs



