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EXECUTIVE COMMITTEE OF THE INTERIM MULTILATERAL FUND 

FOR THE IMPLEMENTATION OF THE MONTREAL PROTOCOL 

(Eighth Meeting, 19-21 October 1992) 

AMENDMENT JO THE UNDP 1992 WORK PROGRAMME 

At the request of the Governments of India, Indonesia, the Philippines and 
Thailand, Executive Committee approval is requested for the followlng projects, 
each of which Is under $600,000. 

1) India 
2) India 

31 Indonesia 

4) Indonesia 

5) Philippines 

6) Thailand 

7) Thailand 

Project preparation assistance ($113,000) 
Institutional strengthening ($430,600 with support 
costs to be specified at the Meeting) 
Assistance In country programme formulation 
($226,000) 
Training programme for ODS surveyors to support 
country programme formulation ($75,000) 
Assistance in country programme formulation 
($90,000) 
Technical training and public awareness on ODS 
and ODS alternatives In Thailand ($183,0001 
Demonstration and Training Centre for Retrofitting 
of Mobile Alrcondltloners and large Cold Storages 
($300,000). 

The total cost of the above seven projects Is $1,387,600 with UNDP 
support costs for the lndla Institutional strengthening project to be Included during 
project presentation, 
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PROJECT OUTUNE 

COUNTRY 
SECTOR/AREA COVERED 
ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

) 

India 
Project preparation assistance 
7,481 metric tonnes in 1990 
Assistance In 'the preparation of project 
proposals covbring technical assistance, 

' demonstration and Investment projects 
9 months 
Preparation of technical assistance, 
demonstration and Investment projects for 
submission to the Executive Committee for 
approval at subsequent meetings 
US $113,000 (Including support costs) 
UNDP 

Ministry of Environment and Foresta (MOEF) 

PROJECT DESCRIPTION 

India ratified the London Amendment to the Montreal Protocol on 19 June 
1992. According to Government and Industry officials, estimated 1991 ODS 
consumption In India was 7,481 metric tonnes with the following approximate 
sectoral shares: refrigeration & air-conditioning (31 %1, solvents 129%1, foams 
(10%), aerosols (9%), halons for fire extinguishing (6%) and miscellaneous (16%). 
Preliminary calculations by the Government have shown unconstrained ODS 
demand could reach 124,640 metric tonnes by year 2010. 

Preparation of technical assistance, demonstration and Investment projects 
for submission to the Executive Committee for approval at subsequent meetings 
would require provision for International expert assistance, national experts, other 
related project preparation support costs and necessary travel/perdlem within lnd!a 
for International and national experts. 

Project preparetlon assistance would apply to the following sectors: 
a} aerosols 
b) fire extinguishing 
cl rigid and flexible foams 
d) refrigeration & air-conditioning 
e) mobile air-conditioning 
f) solvents. 

The Government will indicate to UNDP the specific projects on which the 
above financial assistance Is to be expended. 



COUNTRY 
SECTOR/AREA COVERED 
ODS CONSUMPTION 
PROJECT TITLE 
PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL EXECUTING 

AGENCY 

PROJECT ounlNE 

lndla 
Institutional strengthening 
7,481 metric tonnes In 1990 
Institutional strengthening 
3 years 
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Enhancing the Institutional capability In India 
for ozone layer protection to assist the 
Government meet the provisions of the 
Protocol 
US $430,600 (support costs to be added) 
UNDP 

Ministry of Environment and Forests (MOEF) 

PROJECT DESCRIPTION 

India ratified the London Amendment to the Montreal Protocol on t9 June 
1992. According to Government and Industry officials, estimated 1991 ODS 
consumption in India was 7,481 metric tonnes with the followlng approximate 
sectoral shares: refrigeration & air-conditioning (31 %), solvents (29%1, foams 
(10%1, aerosols (9%), halons for fire extinguishing 16%1 and mlsce!laneous (16%). 
Preliminary calculations by the Government have shown unconstrained ODS 
demand could reach 124,640 metric tonnes by year 2010. 

The Government has Indicated Its Intention to submit to the Eighth Meeting 
of the Executive Committee a comprehensive long-range plan for national 
Institutional strengthening fully Justified under Executive Committee guidelines. 
There Is at present no provision for any national staff to work on these Issues. 
The Government would propose establishment of an Ozone Cell In the Ministry of 
Environment and Forests to act as the nodal unit for all matters relating to the 
Montreal Protocol. 

It is visualized that the Ozone Cell would comprise three professionals and 
four support staff. Provision would also be made for staff training and study tours, 
equipment and other essential needs. It is anticipated that the first priorities of the 
Ozone Cell would be updating the national ODS database and Initiating the process 
of country programme formulation. 

Prellmlnary base project cost estimates are $430,600 and UNDP support 
costs would be determined based on the activities specified In the finalized 
request. 
-==••==••••=•••==~••====••••a=====•==== 



COUNTRY 
SECTOR/AREA COVERBD 
ODS CONSUMPTION 
PROJECT nTI..E 
PROJBCT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLllMENTING AGENCY 
NATIONAL COORDINATING 

AGBNCY 

PROJBCT QUTLINB 

Indonesia 
Country prograjnme formulation 
S, 360 metric toimes imported in 1990 
Assistance In cciuntry programme formulation 
12 months 
Development of the oountry programmo which is 
~ired by the 1nterim Multilateral Fund 
US $226,000 (including suppott costs) 
UNDP 

Ministry for Population and the Bnvironment 

PROJECT DESCRIPTION 

An ODS rccollllaissancc study was completed in 1991 by an Indonesian consulting firm 
with assistallce from UNDP's own programme budget. As a follow-up, the Government 
requests Bxecudve Committee approval of funding for co11ntry programme formulation with 
UNDP as lead agency, The World Bank will collaborate closely with UNDP in this exercise. 
An inter-ageaey committee will be set up to coordinate country programme formulation. 

The country programme formulation exercise will review, update and expand the database 
in the 1991 reconnaissance study, with Sl)eCial efforts being made to obtain xeliable data on 
previously unsurveyed small-scale factories. Unconstrained ODS demand by sector will be 
estimated. Appropriate technical solutions (ODS substitutes) in each sector will be determined 
taking into acx:ount the objective of minimizing compliance costs. V arlous ODS phaseout 
scenarios will be considered based on market penetration of substitutes and the schedule most 
favourable to Indonesian conditions. The costs of the varibus phaseout scenarios will then be 
evaluated. Country programme workshops with industry representatives wm be scheduled for 
strategy formulation and validation of phaseout schedules. An action plan will be prepared to 
specify and justify needed technical assistance, demonstrat!On and investment projects. Finally 
the oountry programme will propose the most cost-effective sectoral phaseout strategy for 
Indonesia, and will determine the policy and institutional actions needed to achieve the phaseout 
strategy. 

Of the requested funding, $100,000 is for personnel costs covering both international and 
national experts; $60,000 would cover the costs of two national workshops, sectoral and national 
working group costs, other meeting expenses and rental facilities; and $40,000 would cover 
travel costs, essential training, study tours and miscellaneous expenses. 

The Government counterpart contn'bution would include delegation of government staff, 
office equipment and supplies and administrative assistance. 



COUNTRY 
SECTOR/ AREA COVERED 
ODS CONSUMPTION 
PROJECT 1lTLB 

PROJECT DURA1lON 
PROJECT IMPACT 

PROPOSED BUDGBT 
lMPLEMBNTING AGBNCY 
NATIONAL EXBCUTING 

AGBNCY 
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PROJBCT OUI'LINB 

Indonesia 
Technical suppqrt for institutional strengthening 
S,360 metric tonnes imported in 1990 
Tralmng prograµime for ODS surveyors to support 
country programme fonnuJation 
S months 
Trained national ODS surveyors who can adequately 
monitor ODS consumption in previously unsurveyed 
factories throughout the country \ 
US $75,000 (excluding support costs) 
UNDP 

Ministry for Population and Bnvironment 

PROJECT DESCRIPTION 

An ODS reconnaissance study was completed in 1991 by an Indonesian consulting firm 
with assistance from UNDP's own programme budget, The Government has requested 
Executive Committee approval of funding for country programme formulation. As was indicated 
in the reconnaissance study, it is possible that ODS consumption in the many unsurveyed small 
scale factories throughout Indonesia is higher than ODS consumption in officially surveyed 
industries and plants. For the country programme to be a.ccumte, it is essential that ODS 
consumption in these previously unsurveyed factories be specified and updated periodically. 
Similar updates would be needed for currently surveyed factories. National technical staff have 
to be trained to undertake this objective. 

This project would comprise a one-week national training workshop for qualified 
technicians. International and national experts would instruct these technicians and survey on 
in: 

a) an overview of !he provisions of the Montreal Protocol. 
b) the types of ODS covered under the Protocol and their ODP values. 
c) methods to accurately survey ODS consum~on in plants as well as to determine 

the ODS content of products. 
d) training in consistent reporting fonnats for submission to the Government. 
e) introduction to available technical options and their costs to replace ODS in 

various uses so that the surveyors can infonn plant managers aocordingly. 

The project would be nationally executed with tlie Government responsible for all 
arrangement,. Of the requested funding, $33,000 coven workshop organizational costs, 
preparation of technical and other papers/reports, and consultant costs, $25,000 covers 
transportation and per diem for participants who would cOlhe from all over Indonesia, $8,000 
is budgeted for field trips, $7,500 for equipment, and $1,500 for report preparation and 
miscellaneous costs. 



COUNTRY 
SECTOR/AREA COVERED 
ODS CONSUMPTION 
PROmCT nTLB 
PROJECT DURATION 
PROmcT IMPACT 

PROPOSBD BUDGBT 
lMPLBMBNTING AGBNCY 
NATIONAL COORDINATING 

AGBNCY 

PRQJECT OUTIJNB 

Philippines 
Country prognuµme formulation 
3,062 metric tonnes in 1990 
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Assistance in co'untry programme formulation 
S months 
Development of the country programme which is 
required by the lnterim Multilateral Fund 
US $90,000 (ineluding support costs) 
UNDP 
Department of Bnvlronment and Natural Resources 
(DBNR) 

PROmcT DBSCRIPTION 

An ODS country study was completed in the Phlllppines funded by the Buropean 
Community. As a follow-up, the Government is requesting'Bxecutive Committee approval for 
funding for country programme formulation with UNDP as lead agency. The World Bank will 
work closely with UNDP in this exercise. The Government has already established both an 
Inter-Agency Programme Steering Committe.e and a Secretariat for Montreal Protocol 
implementation. A Technical Working Group under the Staerlng Committee will be sei up for 
country programme formulation. 

The country programme formulation exercise will review, update and expand the database 
in the country study. An ODS phaseout model will be applied to detennine the phaseout 
schedule most favourable to Philippine conditions. Workshops and consultative meetings with 
industry representatives wm be scheduled for strategy fom)ulation and validation of phaseout 
schedules. An action programme will be prepared to specify and justify ne.eded technical 
assistance, demonstration and Investment projects. Finally the country programme will propose 
the most cost-effective phaseout strategy for the Philippines, will detennine the policy and 
institutional actions needed to achieve the phaseout strategy, and will define roles and identify 
mechanlsms to strengthen both government and industry capabilities in this area. 

Of the requeated funding, $45,000 is for national experts and for two short0 tenn 
international experts, $27,000 is to defray the cost of meeti!lgs of the Steering Committee, the 
Technical Working Group and other consultative meetings, and $7,SOO is to meet travel, 
perdiem, and other administrative, telecommunications and miscellaneous expenses. 

The Government countetpart contribution to cou~ programme fonnulation would 
amount to $17,600 equivalent and would cover government staff, office space, equipment, office 
supplies and local transportation. 



COUNTRY 
SECTOR/AREA COVERED 

ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 
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IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

• 

PROJECT OUTLINE 

Thailand 
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Technical training, study tour$ and publlc 
awareness 
8,984 metric tonnes In 1990 
Technical tral~lng and public awareness on 
ODS and ODS alternatives In Thailand 
12 months 
Identification Qf ODS content In products, 
dissemination bf ODS alternative 
technologies, development of ODS phaseout 
poUcy lmplem♦ntatlon procedures and raising 
industry/public awareness 
US $183,000 Unoludfng support costs) 
UNDP 

Department of Industrial Works 

PROJECT DESCRIPTION 

Thailand has a rapidly growing economy and the growth of unconstrained 
ODS demand will be high unless measures are taken :to restrain It. Country 
programme formulation Is underway. Key support measures are needed to help 
restrain ODS demand and to demonstrate ODS altematlves. 

This project has the following objectives and costs: 
a) Five technical Industry seminars to cover technicians and managers in the 

key sectors: aerosols, refrigeration and alrcondltlonlng, mobile 
alrcondltionlng, solvents and foams. International and national experts 
would participate in the training programmes Qoverlng ODS altematives, 
costs and options in each sector. Cost $48,250, with the Govemment 
contributing addltlonally the equivalent of $2,000. 

b) Consultants to assist the Government In the design of an appropriate Ozone 
Layer Protection Unit, staff terms of reference, training requirements and 
related institutional considerations based on what other developed and 
developing countries have set up to help meet the provisions of the Protocol. 
Cost $16,000. 

cl Polley study tours for staff in the Department of Industrial Works to 
environmental protection bodies In developed and developing countries to 
review and evaluate the design and Implementation of policies for ozone 
layer protection. Cost $30,000. 

d) Public awareness comprising preparation of technical papers, newsletters, 
radio messages and TV programmes on the Importance of ozone layer 
protection, the methods being followed and lmpllcatlons for consumers. 
Cost $63,000, with the Government contributing addltlonally the equivalent 
of $42,000. 
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AGENCY 
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Thailand 
MAC and refrigeration 
1,500 mettle Jonnes of CFC-12 in MAC 
11991) and 600 metric tonnes of CFC-12 In 
stationary refrlgeration service {1991) 
Demonstratlo~ and Training Centre for 
Retrofitting of Mobile Alrcondltloners and 
Large Cold Storages 
2 years 
One metric tot'lne of CFC-12 saved, much 
larger reductl~n In the long-term when the 
network of retrofit shops Is set up 
US $300,000 '(Including support costs) 
UNDP 

Department of Industrial Works 

PROJECT DESCRIPTION 

Thailand has a rapidly growing economy and CFC-12 consumption Is rising 
at around 20% per annum. A large proportion of CFC-12 use Is In mobile 
aircondltionlng and In cold storages and larga-slze refrigerators. While HFC-134a is 
the preferred alternative In new cars, there are problems wlth HFC-134a use In 
CFC-12 alrcondltloning systems in existing cars. The main problem Is the higher 
pressure that a compressor using HFC-134e must operate under; the climate and 
traffic oongestlon In Thailand's major cities will resuli In heavy cooling loads that 
will affect the durability of a HFC-134a retrofitted system since the evaporator end 
compressor wlll deteriorate quickly. 

The project wlll introduce Instead a ternary blend (ODP =0.021 for MAC, 
cold storages and large-size refrigerators. The demonstration and training centre 
would be the venue for transfer of the retrofit technology. The project would 
decrease CFC-12 emissions during operation and service, and wlil offer a more 
economic means of CFC-12 phaseout since the existing compressor with slight 
modifications can still be used. During the project, 200 cars and 10 cold storage 
units or large-size refrigerators will be retrofitted. Demonstration and technical 
seminars will cover representatives from 250 aircondltioner and refrigerator service 
shops, One metric tonne of CFC-12 will be saved directly; the future network of 
service centres providing retrofit services will save a much larger quantity of 
CFC-12 in the future, 

The retrofit for cars would cost $ 160 each and for cold storages $400 each 
for a total of $36,000. Equipment costs are $44,000, seminar and workshop 
expenses $14,000, and setup, operational and maintenance costs for the 
demonstration and training centre at $172,000. International experts would be 
provided free of charge by the ternary blend supplier, The Government would 
additionally contribute $88,800 equivalent for project costs. A 2-page summary 
financial analysis is attached. 



Demonatcttion and Iralnlna Contra tor ~etroflttlnA of 
Mobile AJrcondltiPOBCI and Larae Cold StoCIPI§ 

TocboJcat Assumottons 

Due to the availability of data for mobile air•condltionar retrofit, this section attempta only to 
demonstrate more economical aspect of a ternary blend retrofit aa compared to HFC· 134a countarpart. 
According to UNEP 11991 l, the current consumption rate of CFC-.12 ls approximately 1,3 kg par vehicle 
for factory•fllled vehicles nd 0.4 kg per vehicle per year for ae!'lllce of exiating vehlclea, Tha use of 
recycling equipment reduces the average oonsumPtlon rate from 0.4 kg to 0.24 kg per vehicle, 
Assume that, under normal refilling operations, 20 percent of the charge is typically emitted, The 
average UMful lifetime ot a mobile air•conditloner is assumed to be approxlmat&lv 10 years. Assume 
that retrofits occur halfway during the lifetime of a mobile alr-<ll>ndltloner (i.e., a retroflttad mobile air• 
conditioner will have· a remaining useful lifetime of five yeara,) 

ona-tlma saying 01 cpc-12 from retrofit: 

Average charge 
CFC-12 normally lost 
ODP of CFC· 12 

Annual savings of CFC-12 from future aervice events: 

Usage rate of CFC• 1 2 
R!lfflalning useful lifetime of MAC 
after retrofit 
Total CFC·l 2 aavlngs 

Overall CFC• 12 saved 

Retrofit with a ternary blend 

P,verage charge 
Usage rate of ternary bland 
Remaining useful llfatlme of MAC 
Total ternary blend usage 
ODP of a ternary bland 
Total ODP-welghted amount of 
a ternary blend 

Overall ODP-waighted savings 

Incremental Caoftal Cos11 

Retrofit pans cost 
t..bor coat of retrofitting 

Cost of a ternary blend •suvA· 
One•time charge of a ternary blend 
Total cost of charging MAC with 
• temarv blend 

(3.88 X 0.021 • 

$124 
20 

♦ 11,8/kg 

1,36 kg 
0.61 kg/unit 
1.0 

0 .5 kg/unit/year 

6 years 
2.5 kg/unit 

3. 11 kg/unit 

1.36 kg 
0.6 k:Qfunlt/year 

5 years 
2.5 kg/unit 
0.02 

0.08 kQ/unit 

3.03 kg/unit 

1 .36 kg/unit 



Sub-total Incremental cost 
Subtract one-time benefit of 
CFC 12 savings: 

Coat of CFC· 12 
One•tlms aavinos of CFC· 12. 
at •el'llice ' 
Be.neflt of one-time CFC· 12 
savings 

Total Incremental capita I coat 
Average annualized Incremental 
capital coat 

lneremornal Ooeration,1 Costa , 

·2· 

$160 

$3,30/kg 

$2.01 

$168 

$ 42.30 p.a. 

0 ,61 kg/unit 

Annual raqulraments of a ternary blend from future service events: 

Usage rate of a temarv blend 
Remaining useful llfatlme of MAC 
Total ternary blend oonaumptlon 
Cpst of a ternary blend 
Total cost of a ternary blend 

Offsettlno Benefits 

Coata of CFC· 12 
total CFC· 12 savings. 
Savings 

Banchmarck Volt Abatement coat 

Incremental Capital Coat 
Operational Coat 
Net Offaettlng Benefit 

Unit Abatement Cost 

$ 13.51kg 
$ 33. 75/unlt 

$ 3.30/kg 

$10.26 

0.5 kg/year 
6 vaara 

2.5 kg/unh 

3.11 kg/unit 

Cost fir Yt@[ Unit Colt PW Kg CDP IIYfd 

t 42.30 
$ 33.75 
♦(10.261 

♦ 13.80 
$ 10.85 
$13,301 

$21.16 

Comparison batwean hrnacv Blend and HFC-J 34a Botcotits 
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The calculation, herein, employ, the assumption that there Is no recycling of the refrigerant. 
In a case of HFC•134a retrofit with similar assumption, the incremental cost per kg OOP aaved will be 
more than twice as expensive as ternary blend retrofit. Thus, it Is obvious that retrofit with a ternary 
bland as a refrigerant offers more economical means of CFC-12 phaseout in the existing eciuipments. 

Kev Aasurootions 

Since Thailand Is a tropical country In which the weather Is quite warm all year, air-conditioning 
system is then operating In muoh more severe conditions as compared with countries with colder 
weather. Thus, the assumption cf 0,5 kg of refrigerant for each refill ls deemed to be reasonable. 


