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COMMENTS AND RECOMMENDATIONS OF THE FUND SECRETARIAT

COMMENTS
1. The Country Programme conforms to the format of the approved guidelines.
2. Consumption of ODS (236 ODP tonnes) is almost exclusively CFC for aerosol propellant

and for service refrigeration and air-conditioning systems. The phase-out schedule proposes a
freeze on import and consumption of controlled substances at the 1993 level by the end of 1995,
a 60 per cent reduction in the consumption in the year 2000, and a complete phase out in 2006.

3. Of the three aerosol manufacturing plants in operation, only one is still using CFC as a
propellant. A project for the conversion of this industry to LPG propellant has been identified
and described in the country programme. The estimated project cost is about US $650,000.
Conversion of this plant will lead to a phase out of about 37 per cent of the total ODS consumed
in the country.

4. The Government of Bangladesh is also proposing to convert 20 CFC-based cold storage
units and 40 fish freezing plants to ammonia, at an estimated cost of US $4 million (Annex II).
Conversion of these refrigeration systems will lead to a phase out of about 10 per cent of the
total ODS consumed in the country. A training programme for refrigeration service technicians
is also proposed.

5. In order to facilitate the complete phase-out of the controlled substances, the Government
is planning to build-up a strategic reserve of 1,000 tonnes of CFC.

6. An amount of US $150,000 is been requested for an institutional strengthening project
proposal.

RECOMMENDATIONS

7. The Fund Secretariat recommends as follows:

8. To approve the Bangladesh Country Programme. Approval of the Country Programme

does not denote approval of the projects identified therein or their funding levels.

9. In accordance with the Executive Committee decision on implementation of country
programmes (UNEP/OzL.Pro/ExCom/10/40, para 135}, to request the Government of Bangladesh
to provide information on the progress of implementation of the country programme within one
year of its approval, and annually each subsequent year.

10. To request to the Government of Bangladesh, with the assistance of UNDP or any other
implementing agency, to develop the project identified in the Country Programme following the
relevant Executive Committee guidelines.
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BANGLADESH COUNTRY PROGRAMME EVALUATION SHEET

National Implementing Agency.

Status of ratification of the Vienng Convention and the Montreal Protocol

Signature  Ratification Entry Force
Vienna Convention {1985) 02/Aug/90 31/0¢t/90
Montreal Protocol (1987) 02/Aug/90 26/Jul/90
London Amendment (1990) 18/Mar/94 16/Jun/94

Copenhagen Amendment (1992)

Production of controlled substances: 0 metric tonnes (mt)

Consumption of controlled substances (1993): 233.2 metric tonnes

{excluding methyl bromide) 233.2 weighted tonnes (ODP)

Substance CFC Halon Solvents M-Br
{lom) 11 12 113 114 115 Total 1211 1301 Towal CTC MCF Tolal

oDsS 67.4 157.4 224.8 2.5 2.5 0.3 5.6 5.9

oDr 67.4 157.4 224.8 7.5 7.5 0.3 0.6 0.9

Source: Country Programme (1994)

Distribution of ODP by substance:

CFC: 96.4% Halon: 3.2% CTC, MCF: 0.4%

Distribution of ODP by sector:

Sector: Aerosol Foam Halon Refrig. Solvent
Consumption (tonnes): 86.0 1.5 138.8

Percent of total: 36.9% 3.2% 59.5% 0.4%

Note:  About 0.9 onnes (QODP) arc used in the chemical and pharmaceutical industrics.
Country Programme

Duration of country programme: 12 years (1994-2006)

ODS phase-out target:

Freeze on import and consumption at the 1993 level by 1995, 50% reduction by 1996. 60% reduction by
2000, 80 % reduction by 2005 and complete phase out by 2006

Phase-out priority area:

Aerosol and retrigeration sectors

Cost of activities in country programme: $8,050,000

Strategy:

The phase-out schedule proposes a freeze on import and consumption of ODS at the 1993 level by end of 1995;
50% reduction by 1996; 60% reduction by 2000; 80% reduction by 2003-2005 and [00% reduction by 2006,
Proposed actions include: conversion of an aerosol plant to LPG; conversion of refrigeration units to ammonia;
training and awareness programme; use of non-CFC refrigerant equipment in domestic refrigeration subsector;
and ban on import of CFC-based refrigeration equipment as soon as new technologies become available.
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Abdullah Haroon Pasha
Secretary
Ministry of Environment &
Dhaka

15-8-1994
MOEF (KA.PRA) 4/94 Dated the ...

--------------------- EEERY]

Dr Omar El-Arini

Chief Officer

Multilateral Fund for tha
Implementation of the Montreal

Protocel Secretariat

1800 Mcgill Collegs Avenue, 27 th Floor
Montraal, Guebec Canada

Dear 5ir,

Ref; Request for congideration for funding of Country Programme for
Ejmimlﬂuljﬂ&JQQJL—Qhﬁ%JEDU&MﬂLﬂﬂ&iﬂEﬁi___&Lﬂhﬂii_

A Country Programme for phasing-out the use of Qzona DeD1atiﬁg
Substancas in B8angladesh has been prepared under supervision of the
UNDP, Ohaka, which has recently been sent to the Multilataral Fund
for Implementation of the Montreal Protoco? Secretariat. Governmant
of Bangladesh is in agreement in principle with the recomnendations
of the Country Programme and solicits support of the Multilateral
Fund for it's imptementation.

Suggestad Action Plans are: implementation of the 005 phase-out
plan as per Protocol requirements; establishment of an "Dzone Cell”
at the Department of Environment; setting up of a National
Technicel Committee to oversee and suppart the Ozone Cell; and
undertaking of regulatory measures {n order to implement Action
Plan to phasing-out of the ODS.

\ .
It is to be mentioned here that Bangladesh has ratified the
Montreal Protocol on 2 August 1990 and also jts London Amendmant on
18 March 1994, Currently, we ara taling steps towards ratification
of the Copenhagen Amendment to the Protecol.

We thank UNDP for baing the lsag Agency in assisting preparation of
8angladesh Country Programme. We look forward to hearing from you
in this regard.

;;;;:/:jzfifiélu/\.j[’\\\

ySstg
.[Abdullah Haraon Pakha]
Sacratary

Forest

EEEXEETY]



COUNTRY PROGRAMME COVER SHEET

Country: BANGLADESH

Lead Natiocnal Agency: Department of Environment (DOE)
Ministry of Environment and Forests
{MOEF)

Participating Implementing UNDP
Agency:

PHASEQUT SCHEDULE:

Substance Consumption Cumulative Cons to Planned Year
(1993 ODP t) Phaseout (ODP t) of Phaseout
Article 5 Accelerated
Schedule (i) Schedule (2)
CFC-11 67.4 2,167 2006
CFrC-12 157.4 5,022 2006
HCFC-22 2.7 1,472 2006
Halons 7.5 246 1995
Methyl- 0.6 20 1996
chloroform
Carbontetra- 0.3 10 1996
chloride
t+4+ 3 ¥ 1 k1t 1ttt 1 i 1 it i1+ i1+t 1+ 111111+t 11131+ 11 1411311
TOTAL 235.9 8,937 1,675

(1) Forecast ODP consumption until year 2010 in accordance with
Montreal Protocol schedule

(2) ODS phaseout schedule based on the Government action plan.

ACTION PLAN

An accelerated ODS phaseout by the year 2001 has been
considered. However, since Bangladesh has a significant dependency
on neilghbouring countries for ODS imports, the Government has
selected an 0ODS phasecut strategy and timing that is in concert
with those of other supplier countries in the region, thus ensuring
congisgtency between the phaseout of CFCs and the availability of
substitutes. Therefore, the proposed Action Plan aims at a
complete DS phaseout by year 2006. By the end of 1995, a freeze
on ODS import and consumption at the 1986-1993 level (about 250
metric tonnes/year) will be achieved; thereafter a 50% reduction by
1996, 60% by 2000, 80% by 2003-2005 and 100% phaseout by year 2006.



The Action Plan includes short-term and long-term objectives
for ODS phaseout and environmental awareness. The main objectives
of the Action Plan are to reduce consumptioa first, through
establishment of an ODS phaseout institutional and policy

framework; and second, through ODS phaseout projects. The
conversion of the existing aerosol plant from CFC to LPG will
reduce consumption by over 40%. The rest will come from key

projects such as converting large refrigeration units to use of
ammonia{ use of non-CFCs in refrigeration and air-conditioning;
technician training and awareness programmes in the refrigeration

sector; and import bans on CFC-based units =8 soon as alternative
technoleogies become available.

PROJECTS IM ORDER OF THEIR PRIORITY TO THE GOVERNMENT OF BANGLADESH

Imple-
Duration Project Estimated menting
Cost (USS) Ageaency
1995-97 Inatitutional Strengthening 150,000 UNDP
for the phase out of 0ODS
1995-9¢6 Training, Workshop and 250,000 UNDP
Awareness Programme in
refrigeration and air
conditioning service sector
1995-9¢ Aerosol sector nhass out 647,000 UNDP
1595-98 Conversion to large
refrigeration units to
ammonia-baged:
cold-storage (20 units) 2,000,000 UNDP
fish-freezing plants (40) 2,000,000 UNDP
19%6- Conversion to use of non-CFC Not costed
2000 equipment in domestic sector -
1995- Establishment of a national 3,000,000
2006 CFC refrigerant bank




INTRODUCTION

Bangladesh ratified the Montreal Protocel on 2 August 1990.
No ozone depleting substances (ODS) are manufactured in Bangladesh.
All ODS consumed in the country are imported. In 1993, ODS imports
amounted to around 281 metric tonnes (MT) of which CrC-11, CFC-12
and HCFC-22 together accounted for 97% of the total (273 MT), with
the remaining 3% covering methyl chloroform, halons and
carbontetrachloride as can be seen below:

Subgtances % share QDS Tonmnes ODP_ Tonnesg
CFC-11 24% 67.4 67.4
CFC-12 56% 157.4 157.4
HCFC-22 17% 47.8 2.7
Methylchloroform 2% 5.6 0.6
Halons : 0.9% 2.5 7.5
Carbontetrachloride 0.1% 0.3 0.3

TOTAL: 100% 281.0 235.9

With a population of 110 million at the end of 1993, the per
capita consumption of ODS in Bangladesh in 1993 was 2.5 gm which is
well below the limit of 300 gm (0.3 kg) per capita allowable under
the Protocol. Thus, Bangladesh qualifles to operate under
paragraph 1 of Article 5 of the Protocol,

USE OF 0DS

" Thé sectoral shares of ODS congumption were as follows:

a) refrigeration and air-conditioning, cold storage, fish
freezing plants, ice cream and dairy plants, etc {(55%)

b) aerosols sector use (42%)

¢) use of methyl chloroform, halons and carbontetrachloride
in the pharmaceutical, chemical and fire fighting sectors
(3%) .

Thus ODS consumption in Bangladesh is dominated by the
refrigeration and air-conditioning aggembly and maintenance sector.
The next largest sector i1is aeroscl, from a single aerosol
manufacturing plant which consumes about 42% of the total ODS in
the country. Halona, methylchloroform and carbon tetrachloride
accounted for about 3% of 0DS consumption on a historical basis.



ACTION PLAN

An - accelerated ODS phaseout by the year 2001 has been
considered. However, since Bangladesh has a significant dependency
on neighbouring countries for ODS imports, the Govermment has
selected an ODS phaseout strategy and timing that is in concert
with those of other supplier countries in the region, thus ensuring
consigtency between the phaseout of CFCs and the availability of
substitutes. Therefore, the proposed Action Plan aims at a
complete ODS phaseout by year 2006. By the end of 1595, a freeze
on ODS import and consumption at the 1986-1993 level (about 250
metric tonnes/year) will be achieved; thereafter a 50% reduction by
1996, 60% by 2000, 80% by 2003-2005 and 100% phaseout by year 2006.

The Action Plan includes short-term and long-term objectives
for ODS phaseout and environmental awareness. The main objectives
of the Action Plan are to reduce consumption £first, through
establishment of an ODS phaseout institutional and policy
framework; and second, through ODS phaseocut projects. The
conversion of the existing aerosol plant from CFC to LPG will
reduce consumption by over 40%. The rest will come from key
projects such an converting large refrigeration units toc use of
ammonia, use of non-CFCs in refrigeration and air-conditioning:
technician trainiug and awareness programmeg in the refrigeration
sector; and import bans on CFC-based units as soon as alternative
technologies become available.



SUMMARY OF ACTICONS AND IMPLEMENTING BODIES

Number Action Starting Isplementing

bate Body

Short-term:

1. Establishment of institutional and Jan. 1995 to DOE/UNDP;
legal/policy framework {(setting-up Dec. 1997 Chamber of Commeaerce;
of an Ozone Cell & National Technical Indusatry Association
Committee on ODS, development of & NGOs.

regulatory measures on ODS import
and use, etc.)

2. Enactment of laws and regulations Jan. 1985 to NTC on ODS; Min. of
on ODS use and import Dec. 19%6 Law; Chamber of Commerce
Ministries.
3. Monitoring of ODS use and import Jan. 1995 to NTC on ODS;
Dec.2006 Ministries of
Industries,
Fisheries and
Agriculture;
Customs Department.
4. Training Programme and Certification 1995-97 DOE-Ozone Cell; UNDP;
of Refrigeration Techniciansg, and NGOs.

awareness Programme

5. Conversion of the only existing 1955-96 ACI; UNDP.
asrosol plant (ACI) to use of LPG,

Mid to Long-term:

6. Conversion of large refrigeration 1996-98 UNDP; enterprises
units to ammonia-based GOB.
7. Conversion to use of ron-CFC 1896-2006
equipment in domestic sector
8. Import ban of CFC-based refrigeration as soomn as NTC on ODS; GOB.
and air-conditioning equipment new techno- : -
logies become
available
9. Subsgtitution of 0DS in Cold Storage 1985/96 UNDP; enterprises;GOB.
and other areas
10. Establishment of national bank for CFCs 19825 GOB; assemblers and
to supply/sexrvice the refrigeration/ contractors; chemical

aif conditioning sector importers.
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EXECUTIVESUMMARY

Section A

EXECUTIVE SUMMARY

Background

1.

Bangladesh is a signatory to the Mantreal Protocol. The Protocol was formulated and signed by the
Partiesin 1987. Sincelhenithasbeen amended twice, in Londonin 199Gand finally in Copenhagen, 1992.
Bangladesh has ratified the London Amendment to the Montreal Peotocol in 1990, Although the
Copenhagen Amendment has already been entered into force (as of 14 junc 1994), Bangladesh has not
yet ralified it. However, as a signatory to this Mrotocol, Bangladesh is commilted to phase-gut the use

of the Ozone Depleting Substances (ODS) by the time limit setin the - Amendment to the
Protocol. :
The amended Protocol ' requires a complete phase-out of CFCs and halons by the

year 1995-1996, while the developing countries with a calculated per capita consumption below 0.3 kg.
per year are allowed a grace period of 10 years to phase-out their use of ODS. Even in developing
countries, the ODS used in export products have to be phased oul by the year 1996 and the 10 year
extension applies only to ODS used to meet basic domestic demanids.

The Montreal Protocol (as amended) provides in Arlicle 10 for a mechanism to give financial
assistance from the Muitilateral Fund, established by the participating countries, Lo Article 5 Paragraph
1 countries to comply with the control measures of the Protocol.

As a first step to achieve the objectives of the Montreal Protocol a Reconnaissance Study on the use of
ODSin Bangfadesh wascarried outin early 1993 by the Bangladesh Centre lor Advanced Studies (BCAS)
on behalf of the concerned agency of the Governinent of Bangladesh (GOB) - the Department of
Environment (DOE). The study was sponsored by UNDP.

The sludy revealed that the per capila consumption of QDS in Bangladesh in 1991 was 2.02 g per year.
This is well below the 0.3 kg. per capita per year [or developing countries. Thus Bangladesh qualifies
under Article5 paragraph 1 of the Protocol to a ten year delay in the phase out of ODS, and Bangladesh
is eligible for seeking assistance from the Muttilateral Fund.

In pursuance of the commitment of Bangladesh to phase-out ODS by the time limit set in the revised
phase-out schedule of ODS, UNDP, in consultation with the Depariment of Environment of the
Governmentof Bangladesh, has contracted BCAS to prepare a Country Progiaminetor ODS phase-out.
This is essentially a requisite aclivily for seeking assistance from the Multifateral Fund. UNDP is
providing financial support. ’

This report contains the essential information from the Reconnaissance Study on ODS use and import
in Bangladesh during the period 1986-91, the import {igures for 1992 and 1993, analyses of phase-out
scenarios, description of the recommended phase out steategy inctuding an estimate of the cost of
complete phase-out, ana an Action Plan for Government activities and project proposals for which the
Bangiadesh Government seeks assistance from the Multilateral Fund.

ODS Import and Consumption in Bangladesh

7.

It was established that no ODSs are manufactured in Bangladesh. These subslances are imporled by a
limited number of importers and directly by ODS-using companies. These are imported (rom nine
countries of which 83% came from UK, Germany and USA. Since 1992, however, India hasbecome the
major supplying country for Bangladesh.

Over the period 1986-91, on the average, 230.3 Metric ton (MT) of various ODS were imported. Of this
96.9% account for CFC-11, CFC-12 and HCFC-22. Consumption of Me-chloroform, carbon tetrachloride
and halons constitute the other 3%. No evidence hasbeen found regarding the import and use of methy!
bromide as fumigating agent in Bangladesh. The 1992 and 1993 import figures {or CFCs stood at 262.73
MT and 272.99 MT respectively. Figures forimport of otherODS  are estimatedheshare of CFCs
in this figure is estimated to be the same as in 1986-1991 average.

Country Programime for Phiasing out the Use of ODS in Bangladesh 1



EXECUTIVESUMMARY

The ODS consumptionin Bangladeshis dominated by the Refrigerationand Air-condilioning Assembly
and Maintenance (Service) Sector with a share of 46% of all ODS uscd in this country. The average
consumption of the CFCs (CFC-11, CFC-12, HCFC-22) consumed jn thissector from 1986-91 isabout 95
MT/yr. The next largest consumer is a single Acrosol manufacturing unil, Advanced Chermical
Industries {(ACI), which consumes about 42% of the total QDS used for the manufacture of an insect
spray. The average consumption of CFC-11 and CFC-12by ACTis 86 MT/Yr. All other CFC consuming
sectors like Split and Central Air-conditioning seclor, Cold storage, Fish-freezing plants, lce Creamand
Dairy Processing plants together consume about 17.16 MT/ yr. The use of non-CFC ODS amounts to an
average of 8.14 MT fyr.

Phase-out Scenarios

10.

1.

Two basic phase-out scenarios have been considered

o Scenario A-1- Phase-out as per permissible time limit of Copenhagen Amendment to the
Montreal Protocol.

o Scenario A-l1-  Accelerated phase-out at a pace scl by availability of Technology including CFC
alternatives at an earlier date.

Scenario A-l utilizesthe 10 year delay provision in the Protocol by cansidering a complele phase-out by
the year 2006, whereasin Scenario A-1l a complete phase-outis envisaged by theyear 2001 based on the
assumptionthatsubstitute for CFCs will be available atreasonable price atan carlier date. However, both
the scenarios are found to be in agreement with the phase-out schedule updated in Copenhagen
Amendment bf Montreal Protocol.

There are no basic differences in the two scenarios in lerms of strategies, sequences and numbers of
implementing measures, except thetime scale foravailability of the new lechnology and the Governiment
policy imposition.

Although Scenario A-1l is achievable, Scenario A-l is considered to be the desirable and a move
pragmatic phase-out schedule in the context of Bangladesh for the lollowing reasons :

o ACI, the manufacturer of aerosol spray, is already considering switching over lrom CFCs to LPG as

the propellant gas. If incentive is provided to ACI a 50% reduction in ODS use may be cffected ‘when
they stop use of CFC,

o Enactment of laws for imposing tariff barrier or banning import may need some time because of the
bureaacratic complexities involved.

Recommended Phase-out Plan

2.

13.

The recommended phase-out schedule proposes a freeze on import and consumption at the 1986-1993
level (about 250 MT/ Yr) by end of 1995. Thereafler a50% reduction by 1996, 60% red uction by 2000, 80%
reduction by 2003-2005 and 100% reduction by 2006. This seems to be a more pragmatic schedule for
Bangladesh on the grounds stated above.

The total cost of the recommended phase-out schedule is estimated at about US $ 8.05 million. The
benefit is a reduction of ODS consumption of about 7,500 MT ODS (low estimation being 5,500 MT)

over a period of 1994-2006. The planned reduction in consumption is scheduled to be accomplished as
follows :

o Conversion of the only existing Aerosol Plant from CFCs to LPG

o Conversion of large refrigeration units to ammonia

Country Programme for Phasing out the Use of ODS in Bangladesh 2
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o Training and awareness programme for conservation of ODS usein Refrigeration and Air-conditioning
Maintenance/Servicing industry

o Use of non-CFC refrigerant equipment in domestic sector

o Ban on import of CFC-based refrigeration and air-conditioning equipment as soon as new
technologies become available.

Action Plan

14.

15.

In order to achieve the objective of ODS usc phase-out in compliance witly the requirements of the
Copenhagen Amendment to the Montreal Protocol an Action Plan has been suggested in the Country
Programme.

The plan requires the introduction of Government initialives to strengthen the institutional and policy
framework, which will effectively regulate and monitor the import and usc of ODS in the country
and lead to implementation of a number of proposed projects in the ODS end user sector. These are
prereqitisites for bringing out the ODS phase-out.

Government Actions

16,

17.

18.

19.

20.

21.

22.

The first step toward implementation of the Action Plan would be Lo eslablish the institutional
framework. As the Government agency for implementation of different international conventions
including Montreal Protocol the Department of Environment{DOE) will bethe appropriate Government
Institution to impiement the Action Plan. DOE will be required o set up an OZONE CELL within the
DOE for ODS phase-out and necessary rules and regulations are to be enacled.

‘The Ministry of Environment and Forests (MOEF), on behall of the Government of Bangladesh, will
review the Copenhagen Amendment to the Montreal Protocol and take necessary aclions to ralify it at
the earliest convenience.

To oversee and support the functions of the Ozone Cell a National Technical Committee should be set
up. Representatives from different Government agencies, whowill conccivably be direclly orindirectly
involved in the ODS phase-out programme, should be included in the Technical Commiltee.
Representatives fromChambersof Commerce, Industry Associations, NGOsand forumof enwvironmental
journalists are also proposed to be included. '

The National Technical Committee will ad vise the Government on import and export policy concerning
ODS during the transition period. The commiltee will also advise the Government on the lcgal
instruments/ reg ulatory measures for ODS phase-cut and prepare specific proposals forODS phase-out
tothe Ministry of Environment and Forest ((MOEF) of which the DOE is an organ. The MOET after inter-
ministerial discussion and tomments will submit specific proposals to the cabinet for approval and
subsequent action by the Ozone Cell.

The ozone cell will act as the Secretariat of the National Technical Commitiee for QDS and co-ordinate
and facilitate activities related to the phase-out of QDS.

A monitoring system forODS useistobeintroduced. This will be based anthe requirement of obtaining
permission {rom ozone cell Lo import before import process can be initiated and that the customs aoffice
will supply copies of all import declarations concerning ODS to the Ozone Cell, enabling the cell to be
incontrol of all imports of ODS in Bangladesh. Ministry of Industries, Ministry of Fisheries and the

Ministry of Agriculture will inform the ozone cell of the setting up of any industry based on ODS as
refrigerant.

To enable the ozone cell to act effectively the policy framework in the form of appropriate laws and
regufations should be enacted by the Government,

Country Programme for Phasing out the Use of QDS in Bangladesh 3
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23. Other proposed Governmenl Aclions are :

Introduction of Regulatory Measures

The regulatory measures proposed include a schedule of ban on the use of ODS for different purposes
tobe imposed al specifically given date; introduction of aspecial ODS tax on the import of all controlled
substances and ODS using equipments. Since such a tax will, hopefully, encourage substitution of ODS
in sectors where substitution may be easily accomplished, encourage import of ODS conserving
technology. Tax exemptions for import of ODS recovering and recycling machines under a separate
dedicated H.S. Code may be given. Toassist in preparing a schedule of regulatory measures and
draft regulations for consideration by the Government through the National Committee on ODS the
services of alocal legal consultant may be obtained. An economic consultant may be engaged to assess
the cost of introducing the regulatory measures and the impact of these regulations.

The monitoring of regulatory measures will be the responsibility of the National Committee on ODS.
Since this committee has no legislative and enforcement power it will act by making recommendations
toother Ministriesand Government agencies, especially the Ministry of Finance, Ministry of Commerce,
Ministry of Indusltries, National Board of Revenue and the Factory Inspectorate. The ODS taxes will be
coltected by the Customs and Excise wing of the National Board of Revenue.

Introduction of Certification of Refrigeration Technidans

In order to minimize operational losses and increase efficiency during servicing of reflrigeration and air
conditioning equipments in the maintenance and servicing workshops it is necessary to enhance
efficiency of the workforce in those units. It is recommended that a certification arrangement is
introduced for technicians, who have successfully completed the training programme, to be initiated

for refrigeration technicians. A Technical Assistance programme involving expalriate and local consultants
is developed.

Action Plan oni Creating Awareness

Major importers and some of the users of ODS in Bangladesh are well informed about the Montreal
Protocol and the efforts to substitute ODSs by new generation refrigerant. The majority of users,
parlicularly thetechniciansintheservice sector, ownersof fish freezing industriesand the general public
are unaware of the ozone depletion problem. Information dissemination to professional personnel/
technicians as well as to the citizens of Bangladesh about the ODS is, therefore, essential for bringing
about ODS use phase-out.

An information campaign should, therefore, be launched for crealing general awarnesss about ODS
through television spots, movie house (cinema) spots and newspapers.

The ozone cell will undertakedisteibution of international and national literature, posters etc. on ODS
alternativesto the ODS using industries. Industry Associationsin the respective sector will also support
this activity.

Project Proposals

Four project proposalsare disaissed-in the Comntry Programme .- one project each for CFC
substitution in the aerosol sector, conversion of large refrigeration units toammonia, technican training
and institutional strengthening.

The total incremental cost, which represents additional fund requirements in order to replace ODS-
based technologiesby ozone friendly technotogies, is estimated at US$ 4,897,000. To facilitate complete
phase-out of ODS use, an additional US $ 3,000,000 will be required in order to build-up of a strategic
reserve of 1000 MT of CFC. An additional US $ 150,000 will also be required to establish the proposed
Ozone Cell within the DOE  to facilitate implimentation of the proposed Phase-out Action Plan.

Country 'rogramme for Phasing out the Use of OD'S in Bangladesh 4



INTRODUCTION

Section B

INTRODUCTION

1. Background

Therole of chlorofluoro-carbons(CFCs}indepleting
the ozone layer in the stratosphere, thus exposing
the earth inhabitants and their environment to
harmiul effects of ultra violet (uv) radiation was
recognized in the nineteen seventies. Concerted
efforts by scientists, environmentalists, political
activists, UNEP, WMO and others led to the signing
in 1987 of an international agreement known as
Montreal Protocol, to phase-out use of ozone
depleting substances {(ODS). Bangladesh is a
signatory to the Montreal Protocol. Although

The detailed phase-oul schiedules for ODS (control
substancesas applicable toBangladesh) asstipulated
in the protocol are presented in Table - 1.

Asalirststeploachieve theobjectives of theMontreal
Protocol a Reconnaissance Study on the use of ODS
in Bangladesh was carried out in early 1993 by the
BangladeshCentrefor Advanced Studies{BCAS) on
behalf of the concerned implementing agency of the
Government of Bangladesh (GOB) - the Department
of Environment (DOE). The study wassponsored by
UNDP. This study was carried out with a

Table-1: Summary of Copenhagen Amendments to the Montreal Protocel

® 75% reduction:
® 100% reduction:

Halons (Group II, Annex A), baseyear 1986
® 100% reduction:

® 85% reduction:
® 100% reduction -

® 50% reduction :
® 100% reduction :

35% reduction
65% reduction :
90% reduction :
99.5% reduction
100% reduction:

@ 100% reduction:

Methyl bromide (CH,Br), baseyear 1991
® Freeze production

Chlorofluorocarbons (Group I, Annex A), baseyear 1986

Carbon Tetrachloride (Group II, Annex B), baseyear 1989

1,1,1-Trichloroethane (Group 111, Annex B}, baseyear 1989

Hydrogenated chlorofluorocarbons (HCFCs), baseyear 1989

Hydrogenated bromofluorocarbons (HIBFCs)

1995 01 01 (1 January 1995)
1996 01 01 (1 January 1996)

1995 01 01 (1 January 1995)

1995 01 01 (1 January 1995)
1997 01 &1 (1 January 1997)

1995 01 01 (1 January 1995)
1997 01 01 (3 January 1997)

2005 01 01 (1 January 2005)
2011 01 M (1 jJanuary 2011)
2016 01 01 (1 January 2016)
2021 01 01 (1 January 2021)
2031 01 01 (1 January 2031)

1997 01 01 (1 January 1997)

1996 01 01 (1 January 1996)

Government of Bangladesh has ratified the London
Amendment, the Copenhagen Amendment (1992)
has not ret been ratified. "As a signatory to this
protocol of ?reat importance in the area of
environmental protection efforts on a global basis
Bangladesh is committed to phase-out the use of
ODS by the time limit set in this protocol and its
amendments.

methodology that involved data/information
collection from both secondary as well as primary
sources (direct micro-survey) and provided a
comprehensivedata/information base ontheimport
and consumption of ODS in Bangladesh by different
consumer sectors.

Country Progranune for-Phasing out the Use of ODS in Bangladesh
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The average consumption of ODS in Bangladesh o Inlermediate growth rate Mid projection
from 1986 to 1991" was found to be 206.3 MT per whichis average of low and - Scenario Il
year. As part of the ReconnaissanceStudy a projection high scenarios (mid-values)

of consumption of ODS uplo the year 20107 were

These are shown in Fig. 1.
made based on three basic assumptions:

o Constant growth rate LOW Projection Using the HIGH growth scenario the projected

; i . consumption of ODS in Bangladesh in the year 2006
8?:23:;“ E:fitocno)nsumphon Scenario works out to be 1000 MT. The per capita ODS
o Comple:cl growth rate HIGH Projection consumption in 1991 was found tobe 2.02gram and

the high growth scenario makes a per capita

taking into consideration - Scenario il consumplion of about 6.6 gram in 2006,

population and income
factors (exponential equation)

Figure-1: Projection of Total ODS Consumption in Bangladesh
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# During the course of the Reconnaissance Study, the ODS consumption scenarios have been formulated considering the consumption
pattern between 1986 to 1991. The latest consumption figures are included in this Report and presented in Section C.

9 Thie is to be mentioned here that, the Reconnaissance Study considered the London Amendment and accordingly the deadline

appeared tobe 2010 AD. Considering Copenhagen Amendment, the new dead-line for Bangladesh for achieving complete phase-
out of CFCs will be 2006 AD>.
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INTRODUCTION

ln pursuance of the commilment of Bangladesh to
phase-outODS use by thetimelimil setintherevised
phase-out schedule of ODS the DOE of GOB has
contracted BCAS to prepare a COUNTRY
PROGRAMME for ODS phase-oul. UNDP is

providing finandal support,

The Montreal Protocol{asamended in1992) provides
in Artide 10 for a mechanism to give financial
assistance from the Multilatera! Fund to Article 5
paragraph 1 countries to comply with the control
measures of the protocol. As the per capila
consumption of ODSinBangladeshis well below the
0.3 kg limit, Bangladesh is eligible for assistance
from the Mullilateral Fund for implementing the
COUNTRY PROGRAMME.

2. Objectives

The objectivesof the country programme for phasing
out ODS use in Bangladesh are :

o Tomakean analysis of ODS phase-out scenarios
evolved during the reconnaissancestudy. Tomake

the analysis morerealistictheimport data of QDS
in 1992 and 1993 are incorporated.

o To evolve an ODS phase-oul slrategy for the
Country Action Plan to comply with the time
limit shown in Table 1.

o To prepareaspecific Action Plan forgovernmeat
activilies in this regard.

o To recommend appropriate Government Policy
Framework and Inslitutional Framework to
implement the proposed rrogramme to phase-
out ODS use in Bangladesh.

o To preparc project proposals for achieving the
objectives of phasing oul of ODS use.

The Country Programme will serve as a key
governmentdocument to monitorimport and use of
ODS and take effective steps to reduce these figures
to complete phase-out.

An important parl of the exercise is to estimate the
cost ol ODS phase-cuttotheGovernment, industries
and consumers while complying with the
requirement of the Montreal Protocol.

Country Programme [or Phasing out the Use of 0D in Bangladesh
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Section C

ODS IMPORT AND CONSUMPTION IN BANGLADESH

A summary of the major qualitative and quantitative
findings of the Reconnaissance Study completed in
1993 through comprehensive surveys are presented
inthissection. For updating theirnformationbase the
ODS import figures for 1993 are also included.

1. Import Scenario

It was established that no ODS are manufactured in
Bangladesh. These are imported from nine (9)
countries, of which 83% came from UK, Germany
and USA. UK used to be the major supplier withit's
42% share tilf 1991. However, since 1992 India has
become themajor supplying country for Bangladesh
(33% share) followed by Germany (23%), UK (11%),
USA (129), Australia (10%) and other countries.

It was lound that over the period 1986-1991, on the
average, a total of 230.3 MT of various ODS were
imported per year into Bangladesh. Of this 96.9%
were the different CFCs, thebatance 3% being Methy!-
chloroform, Carbon Tetrachloride (sol vents), asmall
percentage of Halons for {ire-lighting. The data for
imports were updated during closure of the
Recnnnai'ssance Study for 1992, when it was found
that the import quantity increased t0 262.73 M Tons
of CFCs. A comparative summary of ODS imports
for the periods1986-'91 (ave), 1992 and 1993 showing
quantities, countries of origins and ODS-mix are
presented in table-2.

It may be noted that the 1993 import level is (ound
tobe 273 M Tons of CFCs. Dataon other ODS(Halon,

Table-2: Comparative Summary of ODS Import into Bangladesh
1993, 1992 & 1986-91 (Average)

Year 1993 1992 1986-91
Variables (Current) (Average)
(Qty. Origin, Mix)
01. Import(Quantity) 281.0 M Ton 270.8 M Ton 230.33 M Ton
02. Otjgin Country Share ‘
e fdia 31.30% . 3% 347%
® Singapore 30.92% - 6.32%
® Germany 2321% 23% 29.32%
e USA 8.27% 12% 11.77%
e UK 6.30% 1% 42.20%
e ltaly - - 1.78%
® France - - 4.42%
® Japan - - 0.43%
® China - - 0.30%
® Australia _ - 10% -
@ All other Countries - 11% -
03. Import Mix
. CFC-F 56% T 54.87%
* CFC-11 24% i 23% 20.80%
*  HCFC-12 | 273.0 17% 262.7 18% 21.22%
* Methyl chloroform MT 2% MI { 2.13%
oca, . est 0.9% |est 3% 0.86%
*  Halon : S,i‘o 0.1% S{'i'l 0.12%
*  Methylbromide N/A N/A N/A

Country 'rogramme for Phasing out the Use of ODS th Bangladesh
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Methyl-chloroformand Carbontetrachloride) could
not be made available by importing agencies/
customs for 1992-93 within the short time frame of
the country study, but it is estimated from 1986-91
surveys that their imports/ use is about 3% of total.

fience that estimate has been used.

The reasons for a major drop in 1991 imports, were
a combination of several factors, namely,

® Loss of markel (unusually low business volume
of refrigeration + air-conditioning service shops)
dueloanunstable political situation inthe country
in 1990/ 1991.

First ‘shock’ of ODS manufacturing and export

® ‘[rice-effect’ caused by slightincrease of price of
CFCs by a number of manufacturers.

In the present Country Study the average of import
data from 1986-1993, which works out to be 250 M
Tons is laken as basis for all considerations.

2. ODS Consumption

The pattern of consumplion of QDS in Bangladesh
was delermined during the Reconnaissance study
from a micro-survey of 203 units in different sectors
out of an estimated total of 1442 units.

Table-3 summarizes the surveyed units/ industries
by seclors and regions, The accompanying map of
Bangladesh (Fig.-2) showsthe areas where the survey

b was conducted.
restrictions at international levels (ODS
manufacturing and exporting countries).
Table-3: Summary of ODS Consumer (Sampling) Survey
Location-wise Units Surveyed and Estimaled Total Units Operating in Bangladesh
Dhaka |Chittagong{ Khulna-| Rajshahi| Rangpur, [ Total Total Nos.
Region|- Comilla |Jessore |Region | Dinajpur|Units of Such
Ind.ush’ial . Region Region & Bogra |Surveyed Units in
Units Consuming QDS Region | (Sampled) B:mg]aclesh'I
01.  Air-Conditioner Assambly
h\du-sh'y Abaut
02 Retrigerator / Deep Freezer 01 01 - - n 1000
Assembly Nos.
03. Air-Conditionert/ 39 18 19 08 08 92
Refrigerator & A /C Repair/
Service Shops
04. Central A/Clnstallation/ 08 3 - - 1 2
Service,
05. Car Air-Conditioner Repair/ o7 05 - 12 [180}*
Servicing
6. ColdStorage Unts 15 % i7] o 09 39 173
07. Fish Freezing Plants 01 16 Q5 - - 22 70
08. Acrosol Manufac. Industry 02 01 (ACl) 01 - - 03 03
09. lceFactory M 02 0] - - 07 48
10. lceCream Factory 02 -- - 06 - 08 50
11. Dairy Milk Processing 02 0l - - 0 ]
12.  Rigid Foam Manufacture - - - -- 1
15, Flexible Foam Manuf, 2 - - -~ - 02 i4
14.  Fire Extinguisher Manuf. -- - - - - - -
15. Fire Extinguisher Servicing 0l - - - - U I
16. Electronicindusiry T ~ - - - -
17. Other Food Processing )| - - - - 0l 6
Total 85 53 ¥ 21 17 203 1442
- Total approximate number of all possible ODS Consumers = 162 Units
-Numbers of Sampled {imicro-surveyed) consumers = 23 Units
203
Sampling= -~ =14.08% (avp.)
1442

9 The total number of units in different sectors as above considers only those units which were registered with the professional

associations of relevantsectorsduring thecourse of the Reconnaissance Stud y (December 1992 to February 1993). Theremay beother
smalf units which were not registered and hence left out for consideration.

+ Car A/C Maintenance Shops included under S1. #01, 02 & (3.

Country Programme for Phasing out the Use of OPS in Bangladesh
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ODS IMPORT AND CONSUMPTION IN BANGLADESIH

2.1. Stralegy of Survey

The resources and time allocated for the
Reconnaissancestudy wereboth limited, considering
which the following strategy was adopted for the
survey

@ Where the number of establishments were less
than five (5), al! units were surveyed.

® In case the humber was large, a representative
sample size (10-20%) was drawn, keeping in
mind the geographical distribution within the
country.

Considering the urban-oriented use of CFCs (ODS),
all survey areas were limited lo municipal areas of
respective cities and towns, excepting for a few cold
storages{inMunshiganjand Daudkandi) which were
outside the municipal zones, but were within the
Dhaka region. This was due to the fact that those
were specifically polato-growing areas and a farge
number of cold storages were operating in those
areas to support this business.

The survey was conducted using acarefully prepared

uestionnaireby tenqualified and trained surveyors
anlcrviewers) who went to all the units surveyed in
order to oblain as accurate information on ODS
consumption as possible.

The survei/ revealed that between 1986 and 1991
Bangladesh consumed on theaverage 206.3M Tons/
yr. of various types of ODS.

The major findings and conclusions of the
Reconnaissance Study on the consumption and

operational losses of ODS in Bangladesh are
schematically represented in Figure-3 through
Figure-5, as well as through the schematicoverview
presented in Figure-6 (ODS Balance Scenario).

® The ODS consumption in Bangladesh is
dominated by the Refrigeration + Air-
conditioning Assembly + Maintenance (Service)
Sector with ashare ol 46% of all the ODS used in
this country (Fipure-3). The annual average
consumption of all the ODS (CFC-11, CFC-12
and [CFC-22) in lhis sector from 1986-91 is
about 95 M Tons.

® The next largest consumer of QDS is a single
Aerosol Unit, Advanced Chemical Industries
(former ICI, Bangladesh) Ltd. which alone
consumes about 42% of the total ODS used for
manufacture of an insect spray{Figure-3). The
average consumplion of ODS(CFC-11 and CFC-
12 only) by AClLis 86 M Tons/ Yr.

@& All other ODS (CFCs) consuming sectors like
Split+Central Air-conditioning Sector (5%}, Cold
Storages (2%), Fishi-freezing Manls (0.6%), Ice
Cream, Dairy Milk Processing and Beverape
Industries consume together about 0.4% of all
ODS used in Bangladesh, the tolal amounting to
an average quantity of about 17.16 M Tons/ Yr.

® CFC-12, CFC-11 and FICTFC-22 are the most
commonly used ODS constituting about 96% of
the tolat QDS - mixbeiag consumed in all different
sectors(Figure-4).

Figure-3: Share of all ODS Censuming Sectors
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Table-4: Share of ODS Consuming Sectors

Average Quantity
5l. No. | ODS Consuming Sector Consumed Share
(MT) (%)
1. Air-Conditioning & Refrigeration Assembly 95.00 46.0
and Servicing (Refilling) Sector
2. Aerosol Manufacture (Insecticide Spray) 86.00 420
3 Split and Central A/(_I Installation 11.00 5.0
4, Cold Storage 4.00 2.0
5. Fish Freezing Plan "1.30 0.6
6. lee Cream, Dairy Milk Processing and Beverage Industries 0.86 0.4
7. Other (Fire Fighting / Pharmaceuticals/ Chemicals) B.14 4.0
Total 206.30 100.0
Figure-4: ODS-mix As Consumed by All Sectors
P -T‘ﬂﬂﬂﬂﬂ
41.38% ytil
10,414 E
3.46%
= A
24.75% W\ 1
ckc ~ 12 % cEC - 11 “"""H"II
HCFC - 22 _ OTHERS l I ’
Table-5: ODS-mix As Consumed
Sl No Name of ODS Average Quantity Consumed MT/ Yr. % Share
1. CFC-12 85.39 41.38
2. Ccrc-11 62.77 3041
J. HCEC 51.09 24.75
4 | cHCC, 4.90 237
5. |cd, 197 0.95
6. Halon 0.27 0.14
Total 206.30 100.0

Country Programme for Phasing out the Use of D5 in Bangladesh
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0DSIMPORT AND CONSUMPTION IN BANGLADESH

® The use of other (non-CFCs) ODS like Methy!-
chiloroform, Carbon Tetrachloride (CTC) and
Halon together account for the remaining 4% of
total consumption only in the Pharmaceutical,
Chemical and Fire-fighting sector respectively.

The consumption amountstoan average quanlity
of 8.14 M Tons/ Yr.

This is lo be noted here that data on Consumption
patterns for 1992-93 could not be obtained and
henceforth excluded from the report.

3. Operational Losses

One important finding of the Reconnaissance Sludy
is the fact that based on information provided by the
consuming sectors on percentage of losses during
refilling of Refrigerators, Air-conditioners, Cold
storages, Fish-freezing plants, charging of Aerosol
cans elc. a total of 19.6 M.Tons/ Yr. was estimated 1o
be lostjust as operational losses. The actual (‘Zero-
loss"} consumption, therefore is about 187 M Tons/
Yr. (Table-6). While irying to draw an ODS Balance
Scenario during the Reconnaissance Study it was
further cbserved that a difference of 24 M. Tons/ Yr.
(230.3 - 206.3) existed between the total imports and
total consumptions. It was concluded in the
Reconnaissance Study thatthisdifference could arise
from the fact that compared to the import
information/data, obtained from all known
importers, the consumption data being based on
sampling survey wasrelatively lessaccurate. Another
possible cause of this difference is the excess stock
(inventory) oltenmaintained by the importers. Unlike
the usual practice of drawing Energy Balance
scenarios {IMPORTS = USE + LOSSES
(+ INVENTORY)] a quasi-accurate ODS-Balance

estimate is very difficult to establish in developing
countries like Bangladesh, where the service sector
consumers (who are the largest ODS-users} do not
regularly maintain their consumption data.

Hence, instead of focussing on thisdifference, found
while [ooking at imports versus consumption of
ODS in Bangladesh, more importance needs to be
placed on reported operational losses, specially in
the Refrigerator and Air-conditionerservicing sector,
where the average value of such losses was found to
be 21% or about 19.6 MT/Yr. of CFCs, based on
information gathered ihrough sampling surveys of
94 service shops.

4. PerCapitaConsumptionef ODSinBangladesh

The data-base established through the
Reconnaissance Study indicated that the average
{1986-1991) per capita consumption of ODS in
Bangladesh is very small, being 1.88 gm per year.
The Copenhagen Amendment to the Montreal
Protocol requires a complete phase-out of CFC and
Halons by the year 1995/ 96 only for those countries
whose per capita consumption of ODS isat or above
0.3kg per year. Developing countries with percapita
consumptionbelow this quantity, forexample, Ghana
(0.007 kg per capila/year), Bangladesh (0.002 kg per
capita/yecar in 1991) arc allowed a further 10-year
grace period to phase-out theirODS uses, i.e, by the
year 2006,

5. Trojection of Future ODS Consumption
(Uninterrupted or ‘Unconstrained” Demand
Scenario)

The Reconnaissance Study considered the projected
growlhof ODS consumption (from1986-91/ Actual)

Figure-5: Share of Operational Losses by Sectors

Sarvice Sector

2. Asrosol! Manufacture

{Ice Cream, Dairy,
Chemlcals)

1. Rnlrlq!rntioﬁ, Alr Cond. Assambly + Halntenance/

1. Cold ftoraqe & Fish Fraszing
4. #Split + Central Alr Cond. Installatien

%, A}l othar OD5 conmuming wectors
Bavarage,

Pharmsceuticals/
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Table-6:  Accounting of Estimated Losses, Theoretical Consumption and Total Average Consumptions
by Each Sector
Sk QDS Consuming Sector Theoretical Estimated Total
No. Consumption | Operational Losses | Consumplion
{(MT/Yr) (MT/Yr) (MT/Yr)
1. Air-Conditioning & Refrigeration 78.50 16.50 95.00
Assembly and Servicing
{Refilling) Sector
2. Aerosol Manufacturing 84.00 1.69 86.00
(Insecticide Spray) )
3 Split and Central A/C Installation 10.50 037 11.00
4, Cold Storage 360 037 400
5. Fish-freezing Plant 1.1 0.19 130
6. Ice Cream, Dairy Milk Processing 0.81 0.05 0.86
and Beverage Industry
7. Other (Fire Fighting/ 7.98 0.16 8.14
Pharmaceuticals/ Chiemicals) , . B
Total 187.00 19.33 206.33

in Bangladesh upto year 2010 based on dilferent
assumptions like :

® [Hislorical {past) trendsof growth 'Low’ orlinear
projection}.

® Complex growth rate, taking into consideration
parameters like Gross National Product (GNI")
and population (High' Exponential projeclion).

® Intermediate growth rate, which is average
between ‘Jow’ and ‘high’ growth projections.

Foraieastdeveloped country (LDC) like Bangladesh,
in which the GNP grows very slowly, the ‘Low’
projection, being based on historical consumption
trend is the mosl probable course that the growth
curve is expected to follow in future (Scenario - 1 in
Fig.-1). This is logical not only on the basis of low
GNP (hence low purchasing power of peopteto buy
luxury consumer items like Refrigerators, Air-
conditioners, aerosol sprays etc.) but also based on
the fact that even in absence of a strategy to phase-
out ODS use in Bangladesh, the strict phase-out
action plans being already started in developed
countries-would reduce the growth of ODS use in
this country to asubstantial extent due to creation of
a) a’supply batriet’ and

b) a’price barrier

Toe ' LOW' Pr()je&tion (Scenario-l/ Figure-1)indicales
that if the historical consumplion continues
uninterrupledly, the lotal ODS consumptionin 1993/
94 would be slightly above 300 M Tons, which is
projected toreach to450 M Tonsby year 2000 and580
M Tons by the year 2006. This is the deadline of
phase-out schedule for Bangladesh and other
developing countries wilh current per capita ODS
consumption of fess than 300 gm (0.3 kg) per year.

The shaded agea between the “LOW’ and "HIGHr
curves Scenarios-1 and [l (Fig-1) represents an
‘envelope’ projection and itis expected, based onall
possible economic and technical parameters, that
the ODS consumplion in Bangladesh will lie within
this ‘envelope’ even under most favourable socio-
cconomicconditionsof the country. In case of ' HIGH’

“growth (Scenario-IMl) the total ODS consumptions
for the year 2000 and 2006 are expecled to reach 678
and 1,000 M Tons respectively.

The HIGH' projectioncurve(Scenario-l)islogically
considered as the ‘worst-case’ scenario and forms
the base curve to represent an Unconstrained
Demand/Consumption of ODS, i.e.,‘the future
demand/consumption scenario of ODS in
Bangladesh had there been no Mentreal Protocol,
i.e, no action-plans to phase-out the use of ODS.

Country Programme for Phasing out the Use of ODS5 in Bangladesh
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ODS PHASE- OUT SCENARIOS

Section D

ODS USE PHASE-OUT SCENARIOS

1. Phase-outScenarios

With a current per capita consumplion of less than
0.003 kg per annum, Bangladesh qualifies for a
delayed (2006 AD, i.e, 1996 AD + 10 years) ODS
phase-out, as already mentioned. However, subject
toavailability of global technology support(specially
in substituting CFCs in the refrigeration and air-
conditioning sector with cost-effective alternate
refrigerants), an accelerated phase-out before the
year 2006 may be possible for Bangladesh.

Two basic phase-out scenarios may, therefore, be
considered:

® Scenario A-l - Phase-outas perpermissiblelime-
limitof Copenhagen Amendment
of Montreal Prolocol (for Article
5 countries)

@ Scenario A-Il - Accelerated phase-out at a pace
set by availability of technology
(CFC alternatives)

Theconsumptionlevel of Halons, methylchloroform,
carbon tetrachloride are very low and that of methyl
bromide, il itis used atall, isinsignificant. Therefore,
thesesubstanceshave notbeenincludedinthe phase-
out scenario.

2. Comparisonof Alternative Phase-outScenarios

Both the phase-out scenarios - A-1 (Allowable) and
A1l (Accelerated) - take inlo consideration the
following National Plan for phase-out as generally
identified through the Reconaissance Study wilh
modifications in time-schedule for concerned areas
namely the Aerosol and the Refrigeration (Assembly
and Service Maintenance) Sector.

Thesummary of the phase-out schedules considered
for these two scenarios are graphically presented in
Fig.-7 and are as follows :

m Allowable Phase-out {Scenario A-I)

® 'Freeze’'1994/95 consumptions/imports of ODS
at arerage of 1986-93 (about 250 M Tons/Yr.)
leve

@ 50% Reduction by 1996 (i.e., bring down to
approximately 125 M Ton/Yr.) through :

a) Conversion of Aerosol Propellant gas (a
mixture of CFC-11 + CFC-12)to LPG {Project
Proposal Brief 1 in ANNEXURE-1]

b) Reduction of operational losses in the
Refrigeration Servicing and Maintenance

Seclor through Technical Training {Project
Proposal Brief - 1l in ANNEXURE-3).

® A further 10% drop through conversion of
Large Relrigeration Units (LRUs) like Cold
Storages and Fish-freezing Plants. These steps
will reduce consumption to an average of 100
MTon.levelinabsoluteterms by theyear1999.
[Project Proposal Brief il in ANNEXURE-2).

@ Continualion at 100 M Ten/Yr average level
upto year 2002 and reduclion to an average of
50 M Ton/Yr by lhe year 2003. By then 50% of
the CFC-based refrigeration gadgets wiil have
been scrapped, being replaced by gadgets
operating with alternative relrigerants such as
HIFC-134 a.

® A100% phase-outof CFCs by the year 2000, the
dead-lineallowed by Copenhagen Amendment
ofthe Montreal Protocol. By then all CFC-based
old refrigeration gadgels are expected to be
totally scrapped (end of refilling requirement),
having finished their operational life.

m Accelerated Phase-out (Scenanio A-I1)

® This scenario assumes that alternative
refrigerant {(HFC-134 a) based appliances start
becoming available by the year 1995 and those
are commercially acceptable to Bangladesh in
terms of cost-competitiveness. The other
assumpltionisthat Governmenttarif(and policy
barrier (e. g. ban on import of CFC based
appliances) can be imposed by the same time
scale.

® As the phase-out in the Aerosol sector,
implementation of conversion of LRU to
ammonia-operaled units will follow the same
course asin Scenario A-lupto 1998, it would be
possibletoachieve 1009 phase-out atan earlier
date e. g. 2001 if the assumption as mentioned
above are [ulfilled.

® Since there are no basic ditferences in the
strategy sequences, types and numbers of
implementing measures, except the time scale
for availabitity of the new technology, the
Government policy impaosition being acommon
factor, both the phase-outscenarios willinvolve
the same magnitude of funds.

Country Programme for Phasing out the Use of ODS in Bangladesh
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250 Fig.- 7 : SCHEMATIC PHASE-OUT PROGRAMME UNDER THE TWO SCENARIOS
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ODS PHASE-OUT SCENARIOS

Table-7: Comperative Summary of ODS Phase-out Scenarios

Major Aspects

Scenario A-l
(Allowable Phase-out Schedule)

Scenario A-1l
{Accelerated Phasc-out Schedule)

Time Schedule

Assumptions

Sectoral Phase-outs

Impacts

Total time-scale for 100% phase-oul for
CI'Cs & other QDS :

® Year 2006, Bangladesh being a
developing country  (Arlicle 5 of
Montreal Prolocol). This is the
deadlinefor countries with per capita
annual ODS consumption of less than

0.003 kg.

® Alternativerelrigerant(e.g. HFC134
a) based appliances starl becoming
availabie to Bangladesh at cost-
competitive prices to consumers
earliest by the year 1999/2000.

® ThatGOB can plan and implement a
totalban onimportof ODS and ODS-
based appliances by the year 2000.

® Acrosol use of ODS{CFC-11 and 12)
phased out by the year 1996.

® Use of ODS in Large Refrigeration
Units (Cold Storages, Fish-Freezing
Plants etc.) phased out by lhe year
1998.

® Uscof ODSinRefrigerationand Air-
conditioning sector countinues as an
essential sector uplo year 2002 at
constant level, then reduced by half
due to availability of alternative
refrigerant based technology and
finally be phased out by the year
2006 (Dead-line).

® ODSusereduction from average25()
MT level in 1994 to 125 MT in 1996
due to phase-out of ODS use in
Aerosol sector.

® Further reduction of ODS usc by the
year 2000 - drops to 100 MT, being
limited to refrigerant use in air-
Condilioning and refrigeration sector.

® Drops to50 MT by the year 2003 due
to wide availability of cost
competitivealternativerefrigerants/
refrigerant based appliances and

finally 100% phased out by the year
2006.

Total time-scale for QDS phase-out :

® Acceleraled Phase-out Schedule by

year 2001, i.e. 5 years earlier than
allowable piase-out of all ODS used
in Bangladesh.

Alternaterefrigerantbased appliances
start becoming available at
competilive prices to consumers by
1995/ 96.

That the same ban on import of ODS
and ODS-based appliances can be
imposed ecarlier, i.c. by the year 1995
duc to carlier availability of
commercially competitive ODS-
replacement technology.

Acrosol use of QDS (CFC 11 and 12)
phased-oul by year 1996 (i.e. same as
in case of Scenario - A-T}

Sameasincascof A-Ti.e, QDS usein
Large Refrigeration Units is phased
out by the year 1998.

Use of ODS in Refrigeration and Air-
Condilioning Sector is reduced
drastically by the year 1999 and
finally phased out by the year 2001
due to earlier availability of cost
compelitive allernative relrigerant
technology.

Same as in case Scenario A-l.

Reduction of ODS use by the year
1997 - drops to 100 MT, being limited
toreflrigeranl use in air-cnndilirming
and relrigeralion sector.

However, draslic reduction (50 MT/
Y1) by the year 1999 and final phase-
out in year 2001 - all due to earlier
availability of alternative technology
by the year 1995/96 atl cost-

competilive prices.

Country Programme for Phasing out the Use of ODS in Bangladesh
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Section E

PHASE-OUT STRATEGY : RECOMMENDED NATIONAL PHASE-OUT PLAN

Although an acelerated phase-out of ODS use
(Scenario A-l]) is achievable for Bangladesh, the
Scenario A-l, taking {ull advantage of the delayed
time schedule is considered to be the desirable and
more pragmatic phase-outschedule forthefollowing
reasons:

® To achieve meaningful control of QDS import
and use tlie institutional framework,
particularly the setting up of the National
Technical Committee for ODS phase-out and
the OZONE CELL is the first priorily. It may
take some time for the Government toset up the
machinery for the purpose and have it
functioning,

#® Enactmentoflawsforimposing tariffbarrieror
banning import 6f QDS may need time because
of the bureaucratic complexities involved.

The following are the general strategies of
Recommended National Thase-out Plan.

M Short Term (2-year) Programmés involve two
steps:

® Creation of an Ozone Cell within DOE and-

setting up the National Technical Commiltee.
@ The only existing CFC-based Aerosol Plant
ACI to be converted to LPG-based piant.

@ Training and Awareness Programme for
conservation of ODS (minimization of
operational losses) in Refrigeralion + Air-
conditioning  Maintenance/Servicing
Industries.

M Mid to Long Term Programmes involve the
following :

@ Conversion of Large Refrigeralion Uniis
(LRUs) toammonia (or other appropriate CFC
substitutes as refrigerants).

® Use of non CFC Refrigeration Equipment in
domesticsector.

® Continuous Measures - Government Policy
onsuch Action Plans as:

Crealion of an ODS Moniloring Cell, Ozone
Cell, withinthe Department of Environment.

Banonimport ol CFC-based Relrigeration +
Air-conditioning Equipment (including
LRUs)as soon asnew techinologies become
available.

Il such bans are nut possible, create “lariff
barciers™ (e, high import dulies on CFC
refrigerantsand/ or CFC-based equipments
inspile of availability of alternate
technologies in the world market).

1. Substitutionef ODSby Alternative Propeilants
- Current Practices and Requirements

As established through tie Reconnaissance Sludy,
this is the single largest consumer sector of CFCs in
Bangtadesh, in which currently only one company -
Advanced ChemicalIndustries(ACI-formeriCli.e,,
Imperial Chemical Industries), is still marketing an
insect spray with a 50:50 mix of CFC-11 and CFC-12
as propellant gas. I's current share in ODS import/
consumplion is over 45% of lotal ODS imports of
Bangladesh. - - -

There are altogether three companiesin Bangladesh
which producesuchaerosol insect sprays, e.g., Globe
Aerosol Industries Lid. Reckitt & Coleman and
Advanced Chemical Industries{ACI). Of these Globe
Aerosol Spray (brand name: Globe Insect Spray) and
Reckitt & Coleman(brand name: Mortein), are using
Liquid Petroleum Gases (LLPG) as substitule
propellant gases.

The ACI acrosol plant was established in 1970. 1t's
capacily is .06 miilion units of 350 ml filled aerosol
cans/year. Currently they are marketing about
350,000 cans/year. The plant is located within the
premises of ACl Pharmaceulical complex.

Itis to be noled that following the Reconaissance
Study, ACl had beenseriously considering toswitch
over lromCFC(11 and 12) propellantto alternatives,
but had some reservations about the inflammability
of LPG as a substitule. In this respect they had been
following up closely theothertwoaerosol compantes
in Bangladesh - Globe and Reckitt & Coleman, The

Country Programume for Phasing out Ure Use of QDS in Bangladesh
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detailsonthe production capacity, LPG composition
(Propane/Butane Ratio) and other technical dataon
this plant and the available LPG are given in
ANNEXURE-I. Both Globe and Reckitt & Coleman
have been successfully producing and marketing
local insecticide sprays since 1991-92 based on LPG
as propellant gas and till to date, there has not been
any single accidents/ fire and/ or explosions, either
in their production plants or while in use by the
customers.

Having gained confidence from the global as well as
local operating experience of these two companies,
ACI has finally decided to set up an LPG-based
aerosol pianf. Apart from the ODS-awareness the
market-force of price-competition (locally available
LPG is much cheaper) alone has become a major
consideration for them. With this end in view ACI
submitted a proposal in October 1993 to the local
UNDP office to this effect, enclusing a budgetary
offer from M/S KP-AEROQFILL of U.K. The Price
Summary of the offer obtained by ACI from
AEROFILLisreproduced withdetailed break-down
of Equipment in ANNEXURE-1 (Project Proposal
Brief - I). As evident from the price summary, the
F.O.B. price of the LPG-based aerosol plant quoted
by AEROFILL, is UK. £ 272,016 (US $ 400,000).
Considering thefreight{estimated at7.5% of F.O.B),
the C & F value of the plant from AEROFILL would
be about US $ 430,000.

Based onglobal estimates, specially the prices offered
by Far Eastern Companies lhis budget seems to be
ver‘y much on the Eigh side. M /S Reckitt and
Coleman, for example, purchased a similar plantin
1990 from Singapore((iphotocopy of Invoice enclused
in ANNEXURE-1 under Project Proposal Brief -1) for
54 91,955. Considering an average escalation factor
of about 8-10% per annum the same plant should
cost approximately about US$ 125,000. Reckitt &
Coleman’s LPG-based acrosol plant has a design
capacity to fill 20 (of 300 mi. each) aerosol cans per
minule, which equates to 240,000 cans/month (or
2,880,000 cansfrear'). They are currently producing
only for 3 months (720,000 cans/ year}i.e., at 25% of
their maximum czpacity on marketing reasons.

It may be mentioned here that, the proposed plant
even at 25% production capacity will be capable of
producing 720,000 spray cans which in effect is
twice the present level of production of ACL
Therefore, the plantisenvisaged tobe able tosuppart
the prowing need ofthe future, which in turnjustifies
the investmet.

On discussion with the two present LPG-based
aerosol producers(Globe and Reckitt & Coleman) as
well asthe only onein the aerosol-market (ACI) whe,
as already mentioned, has just applied lo UNDP
(local uffice) for availing the multilateral UNEP fund,

*  Ref: Discussions with Production Department of M/S
Reckitt & Colman, Chittagong.

it is felt thal the requisile expert advice based on
proven technical experience and guidance is very
much required inthissector. Theexisting LPG-based
acrosol producers, for example, had to rely initially
oninternational {theoretical}literature and “trial and
error’ or ‘[eed-back’ approach. Althoughtheir aerosols
based on 1.PG work, anumberof technical guidelines
are required on the follmwing

® Optimum Ratio of Propellant gas (LPG) versus
solvent + active substances in aerosol cans.

® Spray-jeldinmelernplin’li?.atim\.

@ Fire-suppressants/ reta rdantadditives{optimum
ratios).

® Measuresthat need tobetakenduetofluctuations
of Propane-Butane (C,/C ) ratios and appropriate
methods of vapour-pressure monitoring/
adjustments.

® Overallstandard {internationally pracliced) salety
regulations and fire-hazard preventive measures
that need to be adopled in the LPG-based aerosol
filling plants.

In view of the above considerations, the following
Technical Assistance Package is developed. This
involves both expaltriate and tocal services, which
will not only assist the new operator (ACl) (or a
swilch-over from CFC Lo LIPG-based aerosol in most
professional and cost-effective manner but will alse
benefit all the existing and fulure aerosol producers
lo achieve an internationally acceptable
standardizalionintermsof acrosol qualily assurance
plant and cuslomer safety .

® One (1) LPG-based Acrosol Production Expert
(Expatriate) x 12 months = 12 man-monlhs.

® One(l)experienced focal Chemical / tiiéchanical/
Production Engineer (Counlerpart for Technology
Transfer to [uture plants) x 12 manths = 12 local
man-monlhs.

@ Total : 24 man-months of Technical Assistance
Programme.: (Sce Project Proposal Brief - 1).

As enclosed in  Project TDroposal  Brief
(ANNEXTURE-I) and presented in summary form
inAEROSOLSECTORPHASE-OUT-Project proposal
summary, the budget for Aerosol Main component
(LPG-based filling plant) + Technical Assistance
Programme {or asustainable Technology Transfer o
local Acrosol companies is estimated at US $ 275,000
(125,000 + 150,000).

The cost associated with the proposed Technical
Assistance package is apparantly somewhat higher
than the required budget for the LPG-based filling
plant. But actually the latter is only the "incremental
cost”, not the actual investment of ACI regarding
their entire plant facilities, which means that it
highlights the cost required for conversion to LPG-
based propellant from ODS.

Country Programme for Phasing out the Use of ODS in Bangladesh
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2. SupportProject for Aerosol Conversion Sector
(Logistics of LPG Supply)

Alter ACI converts to LPG propellant, the tolal
requirement of LPG will be aboul 600MT/ Yr. (based
on maximum design capacity of 1 million cans/yr.)
forall thethree aerosol factories assutning that these
industries plan to expand their production in near
futureby diversificationinto aerosol-based tileteries
such as hairsprays, perfumes elc.

Presently, the LPG-supply to Lhe two aerosol plants
is being managed bi' Bangladesh Oxygen Limited
(BOL)Y' - (Bangladesh subsidiary of British Oxygen
Limited) in 45 kg cylinders (22 cylinder-fillings
making ametricton of LPG). Tetransportand handle
an annual total of 600 MT LPG for the three aerosol

# BOL. is a subsidiary of British Oxygen Limited

units in fulure, a bulk transportation system would
be a more cost-effective way compared to smaller
units of 45 kg cylinders, which would involve
handling of about 470 numbersof cylindersamonth
by cach plant (if run at design capacily). The uses of
cylinders means unnecessary carriage/handling
cosls in terms of toa much dead weight of steel.

The LPG supplying agent, BOL, is already thinking
to improve such a bulk-transportation system for
LPG using a 6 Ton LPG lank-lorry. As per
international experience, standard 6 ton LPG
{horizoatal) pressure tanks {vapour pressure at
Bangladesh ambient temp. in summer - 105 p.s.i.g.
and Design Pressure 45 p.s.i.g.) can be mounted on
appropriate truck chassisto make LI'G Road Tankers
more cost-elfective and safe bulk transportation of
LPG to these aerosol plants.

Figure-8: Schematic Diagram Showing Cost Effective Bulk Transportation of LPG to Aerosel Plants
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In case of such asupply logistic system, each aerosol
company can have it’s own horizonlal storage tank
{for about 5-6 days storage, i.e., anather 10MT LPG.
Tank) at factory premises, which will receive weekly
filling (transfer from LPG tank-lorry to such storage
tank under system-pressure using special hoses,
coupling systems and non-return filling vaives).

The propused support Project {or Acrosol sector,
involving technical components as above, is
estimated to cost a further US $ 372,000, the details
being given in ANNEXTURE-1 under Project
Proposal Brief-1.

The total Aerosol Sector Phase-out budget for
Bangladesh (incremental costs only) will, therefore,
be US $ 647,000 {i.e., US $ (275,000 + 372,000)].

3. Substitution of ODS in Fish-freezing, Cold
Storage and Other Food Processing Industries

The Reconnaissance Study identified that the total
consumption of CFCs{for refilling purposes only)in
the sector of large refrigeration units (LRUs) like
Fish-freezing plants, Cold Storages, Jce Cream
factories and Dairy Productindustries amounted to
about 8% of the total ODS consumption of the country.

Since completion of the Reconaissance Study, the
total number of these LRUs (in the Food Processing
Sector) has increased and the updated (1993) data
now stands as follows:

® Cold Storages - 180 units

® Fish-freezing - 91 units
(Noincreasein Dairy & [ce Plants which stayed at
original number of 6 and 8 respectively).

Amongst the above LRUs the fellowing numbers of
Cold Storages and Fish-freezing Plants are currently
using CFCs:

@ Cold Storages - 20 units {(about 10% of total)
@ Fish-freezing Plants- 4G units(about45% of total).

3.1. Choice of Refrigerants and Systems

There are two basic strategies for a developing
country like Bangladesh to phase-out in this sector,
namely :

o Short-term - Conversion to HCFC-22
o Mid to Long term - Conversion to Ammonia.

3.1.(a} Conversionto HCFC-22

An appropriate short term solution in this sector,
without involving large investments, would be to

retrofit the existing CFC-12 operated unils for
operation with HCFFC-22, which, fromtechnical view-
point, is very simple. The ozone depletion potential
of HCFC-22 is very small compared to the same for
CFC-12. In fact, it is expected by the scientific
community that on this consideration nearly half of
the CFC market ol the world would be taken over by
HCFC-22 asashort-term alternative, within the next
4-5 ycears, i.e., for the period 1998-99.

This short term measure involves a relatively large
investment estimated al about US $ 1.8 miltion (the
average cost being US $ 25,000 - 30,000 per unit {or
adaplation of compression capacity and management
of compressoroiland oil return). Besides, Bangladesh
being a hot counlry, the requisite design pressure
may presenta problemforadirect change-overfrom
CFC-12to HCFC-22. Taking, into considerationthese
factors and the fact that the tolal consumption of
QDS in this sector in Bangladesh is relatively very
small, thisshort term optionis neither necessary nor
recommended for Bangladesh, and the projected
cost in thissector has been omitted incalculating the
incremontal cost.

3.1.(b} Conversion to Ammonia

De‘;pitebein[j environment (riendly, the availability
and price of Ammonia (NH_.) makes it an ideal
refrigerant lor use in the LRUs of food processing
industries of Bangladesh.

However, conversion of CFC-based unitstoammeonia
demands some technical considerations. Ammonia
bcing corrosive 1o the materials of constructions of
differentelements of the primary cooling circuit, ie,,
compressor, condensor, evaporator, expansion
valves elc, ammonia gas tay not be compatiable to
the existing units. As it is discussed in the

ReconnaissanceStudy (page92) and insection0.4.2.2

of the Report of the Refrigeration, Air-conditioning

and Heat PumpsTeclinical Options Committee, 1991

Assessment Report on Montreal Protocol, one must

consider the foliowing lechnical factors:

a) CFUs which are presently used in many of these
large refrigeration plants do not attack such
materials of construction, such asCopper, Brass,
Mild-steel etc. Ammoniaontheother hand, being
corrosive, will require special materials c.g.
Stainess Stecl. All primary circuits having coils,
valves, taps, vessels etc, constructed of Brass,
Copperandsimilar materials need tobereplaced
by Stainless Steel in case Ammonia is used as a
substitute refrigerants in HCFCs.

b} Due o dilference in thermodynamic properties
use of Ammonia will require different sizing/
capacily and other relate design considerations,
necessitating complete replacement of major
equipment.
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To convert such large Refrigeration units from CFC
{o Ammonia, a relatively large investment will be
required even onincremental basis. Based on global
estimates (from equipment suppliers of Singapore,
South Korea etc, whoare relatively cost-competitive
in this region) the incremental cost of conversion of
Cold Storage and Fish-freezing plants are expecled
tobe as follows:

For average sized plants:

@ Cold Storages - US$ 100,000 per unil x 20 units.
=US$ $ 2,000,000,

# Fish-freezing - US $ 50,000 per unit x 40 unils.
=US $ 2,000,000

® Total cost of conversion of all large Refrigeration
units in the Food Processing Industries = US $
4,000,000.

Itmay bementioned thatthisisonly theincremental
costi.e. the cost ofreplacemen! of majorequipments
for successful operation and long life of such units.

Itisestimated that through such replacementafurther
10% reduction (on the presentlevel of CFC import)
would be possible by 1998-1999 which means that
by the year 1999, the total annual CFC usage can
be restricted to the 100 MT level {Scenario A-l,
Figure-7), whichisexpected to continue unabated in
the service seclor due to domestic Refrigeration &
Air-conditioning only.

A Project Proposal is presented in ANNEXURE-2
under Project Proposal Brief-11.

4. Refrigeration and Air-Conditioning Sector
' Phase-out Training Workshop and Awareness
Programmes

As mentioned in section C.3 the Refrigeration and
Ajr-Conditioning Service sector, comprising of over
1000small service shopsscattered all over the country,
who do the job of refilling the CFC refrigerants in
cooling/ refrigeration gadgets, isnot only the largest
user bul, atthe same timethebiggest”
share of operational losses (during filling) is 85% of
all operational losses of ODS or about 16.5 MT /yrin
absolute terms.

The operational losses in this sector amount to an
average of about 17% of the quantily of CFC
consumedinrefilling. Based on currentimportfigures
of CFCs (273 MT) and neglecting the averageshareof
about 3% for other ODS (sucﬁ as Halons, Methyl
chioroform etc), the 1993-94 level of operational
losses of ODS in this sector is estimated to be about
255MT/yr. (17% operational losses out of an
estimated quantity of 150 M Tons consumed in 1993
for Refrigeration + Air-Conditioning Service Sector
i.e.in absolute terms : 0.17 x 150 MT/yr = 25.5 MT/
yr)

wasters”. The

Such high operational losses have been found to be
due lo tvo basic reasons :

® Lack of propertechnical knowledge/know-how
ol CFC-refilling operations by technical personnel
engaged by service shops

@ Lack of awareness (on harmful e(fects of CFCs/
otherODSonthe Environment) of peaple working
with such substances.

41. Recommended Measures - Training,
Workshop Programmes and Awareness

The gapsin technical knowledge and awareness can
be covered by introducing acomprehensive Training
and Awareness "rogramme for Refrigeration and
Air-Conditioning Service Sector. Basically by this
approach an ODS conservation is expected to be
achieved by prevenling loss during relilling of
refrigeration and air-conditioning units.

Out of the total annual wastage of 255 M T (1993-94
eslimate) it is possible lo reduce the annual
operalional losses to 12.25 M T with a two-year
(1995-97) Training Waorkshop and Awareness
Programme.

5. Certification Arrangement

It is considered in the Action Plan {see section F.5)
that a certification arrangement is introduced for
technicans, who successfully have completed the
training programme to be iniliated for refrigeration
and air-condition maintenance technicians. This is
similar to the licening of A and B class electricians,
arranged and monitored by the Electric Certification
Board. It may be notified that, the after 2 years of
successive training, teclinicians will not be able to
carry out maintenance job without the certificate.
This precondition may be bound by proper legal
mechanisums and the DOE through the Ozone Cell
may be made responsible for imp?ementing it.

Anattempt hasbeen madetosettheinitial framework
and that is, by no means, final. However, it is
anticipaled that a transition period (2 to 3 years),
within whicha publicawareness programme willbe
carried out, willbeallowed in orderto ensure thatall
the technicians in relrigeralion and air-conditioning
servicing sector have been trained and made
conversant with the new system belore it is (ully
implemented.

Thecostofimplementing this arrangementiscovered
by Project Proposal Brief-11l and is given in
ANNEXURE-3.
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6. Awareness Programme

Awarenessof both the professionals and technicians

_involved intherefrigeration & air-conditioning sector
aswell as the general public onthe negativeimpacts
of ODSisabsolutely essentialinadeveloping country
like Banglad esh, where the level of knowledge of
even theeducated people onenvironmental pollution
and their impacts is very limited.

While such awareness sessions on eavironmental
impacts of ODS will form an integrated part of
training curriculum through audio-visualmodesfor
the concerned technical group (Trainers and ‘grass-
rool’ level Trainees), public awareness on the subject
also needs to be created through the following
approaches:

@ Television ‘Spots’ (short documentary fitms)
® Movie (cinema) House ‘spolts’

® Local Newspaper

A separate budget of US$50,000 hasbeenestimated
(ANNEXURE-3) for above mass-media approaches
for creating general awareness al the public
(consumer) levels, the ultimate impact of which is
expected to show up through more rigorous
consumer resistance against the CFC-filled
refrigeration and air-conditioning gadgets, CFC-
based aerosol products elc.

The existing level of awareness of the ODS issue
among the ODS users in Bangladesh varies
considerably. The aerosol sector user ACI is well
awareof the Protocol and are actively considering to
switchover to other propellant gas, e.g., LPG. Inthe
refrigeration and air-conditioning maintenancesector
thereislack of awarenessasis evident from the huge
operational losses during refilling.

Among the fish-freezing industries owners the
awareness is also less, as can be judged from the
increase of ODS based installationbelween 1993 and
1994,

Since Bangladesh is a signatory to the Montreal
Protocol the industries, being the users of ODS and
operating under thelaws of the the government and
its concerned agencies, should comply with the
Protocol. The industries should promote ozone
friendly technologies, provide training to its
workforce and raise awareness through repeated

informal talks. They should also seek guidance of
the proposed Ozone Cell of DOE in order to get
information about cheaper alternatives developed
in the developed countries.

7. Consideration of the Problems of Essential
Users

Almost50% of CFC used in Bangladeshis accounted
for maintenance of the domestic and commercial
Refrigeration and Air-conditioning gadgels.
Bangladesh asadeveloping country would naturally
strive to improve the quality of life/standard of
living of it's people, which is directly related to use
of such gadgets in the household and commercial
seclor. Hence, it is only logical lo adopt a policy to
considerand declare lhissectorasan Essential Sector-
a seclor which should be alowed to conlinue overa
longer period with a base line import/ consumption
of approximately about 100 M Ton/year of CFC
until such time that all CFC based old Refrigerators
and Air-conditioners are completely scrapped.
Normally the average life of such gadgets is about 7
yearsand in fact, the complele phase-out of CFCs as
presented throughScenarios A-T and A-11 (Figure-7)
will depend on how soon the new refrigerant based
technology is made available globally.

The philosophy behind Accelerated Phase-out
(Scenario A-IT by the year 2001) and the Allowable
Phase-out (Scenario A-1 by the year 2006) have
already been discussed (under Section D). These are
relevant to continuation of the use of CFCs in the
Essential Sector and their ultimate replacement by
the CFC substitutes (new technology-based
Refrigeration and Air-conditioning gadgets). In fact
the two scenerios considered whether these new
technology-based Refrigeration/ Air canditioning
gadgets could be made available cost effectively to
the public earlier {1995/ 96) or somewhat later (year
1999/ 2G00).

1n both cases of the phase-out scenarious, however,
tnaintenance of the older CFC-based gadgets in this
"essential sector” have tobe continued because of the
factthatsuch gadgets cannol bescrapped overnight.
In order to keep these older gadgets running,
occasional refilling will be continued, only if the
refillable gas, i.e, CFC-12, is still available in the
market. Hence, for a pragmatic planning a strategic
reserve of 10000 MT CFC-12 have tobe maintained in
the country.
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Keeping the consumption paitern in mind, a rough
estimate gives us the following phase-out schedule
of the strategic reserve of CIC:

Year Consumpliom
(MT)
1995 125
1996 125
1997 125
1998 125
1999 100
2000 100
2001 100
2002 80
2003 80
2004 20
2005 20

Atotal of 1000 MT

Since the production of CFC-12{or any other Group-
I, Annex A material) will cease by the end of 1994,
in order to build-up such a national reserve,
procurement should start by 1995 by the concerned
countries. At a global average projected price of US
$ 3.00/ kg of CFC-12, the Government will require
US $ 3.00 million to procure the reserve. Hence, a
total of US $ 3.00 million will be required to support
the strategic action plan in the essential sector.

It is to be mentioned here that the reserve is not
planned toservebeyond theyear 2005. Thisisbecause
of the factthal, by that timemost of the older gadgels
will have completed their life-time and will be
scrapped anyway. New generation non-CFC-based
gadgets will replace the older ones and no further
refilling with CFUs wilf be requaired.

8. Institutional Strengthening

It is considered thal lhe present institutional
framework ‘may nol be adequate enough to
implement the ODS Phase-out Plan and it needs to
be strenglhened. Strenglhening refers to enhanced
monitoring capabilities, belter net-working, legal
mandale and enforcement, human resource
development etc. Enhanced capabilities will enable
the Government to scl-up the proposed National
Technical Commillee and the proposed Ozone Cell
within the DOE. The Ozone Cell will then be able to
operate in order o monitor import and use of ODS
alternate technologies, cundudtraining and arrange
certificalion to the technicians, previde advocacy
services to the relevant industrial seclorand organize
awarenessraising campaigns. | he lotal costfor settin-
up {he Ozone Cll is estimaled to be US $ 150,000,
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SectionT

INSTITUTIONAL FRAMEWORK FOR ODS PHASE-QUT

Anlnstitutional Framework suitable for phasing out
ODS use is not presently available in Bangladesh.
Ministry of Environment and Forest looks after the
environmental issues and Departinent of
Environment (DOE) is an organ of MOEF. The
following Institutional Framework is envisaged to
cnsure implementation of the ODS use Phase-out
Plan.

1. Ministry of Environment and Forest (MOEF)

A Ministry of Environment and Forest was created
in1989. This Ministry has the following components
to work on

Environment and ecology.

2. Matters relating to environmental pollution
control.

3. Conservation of forests and development of
forest rescurces (Government and Privale),
forest invenlory, grading and quality control
of forest products.

4.  Afforestation and regeneralion of forest,
extraction of forest produce.

Plantation of exotic cinchona and rubber.
Botanical gardens and botanical surveys.

Tree plantation.

N

Planning Cell - preparalion of schemes and
coordination in respect of forest.

9. Resear.i aru Laining in forestry.
10. Mechanical forestry operations.

11.  Protection of wild birds and animals and
establishment of sanctuaries.

12.  Mattersrelating tomarkeling of forest produce.

13.  Administration of Bangladesh Civil Service
(Agriculture and Forest).

14.  Liaison with international organizations and
matters relating to treaties and agreements
with other countriesand world bodies relating
to subjects allotted to this Ministry.

15.  All laws on subjects allotted to this Ministry.

16. Inquiries and stalistics on any of subjects
allotted to this Ministry.

This Ministry is still very young and has limited
capabilities. It is, however, in the process of
strengthening. There is a Directorate of Forestry
which tooks after the Forestry Sector and the
environmental affairs are the responsibility of the
Department of Environment.

The Government of Bangladesh, inrecent years, has
attached high priority to promaotion, protection and
prescrvalion of the environment. A Nalional
Environmental Policy has been enunciated. A
National Environmental Management Action Plan
(NEMAP) isalsounder preparation. All thesereflect
lhe Covernment’s commitment on environmental
protection.

Regional and International Activities of MOEF

The Ministry of Environment and Forestis the contact
ministry for all the regional and inlernational issues
concerning environment dealt by UNEP, ESCAPD,
SACEP and other relevant internationai
organizations. The Ministry is also the {ocal point of
Agenda 21 and implementalion of different
international conventions including Montreal
Protocotfor the control of ozone depleting substances.
The Ministry also represents the Government in
most of the international meetings concerning these
issues. On all these matters the Department of
Environment is the technical arm of the Ministry.

2. Depattment of Environment (DOE)

The Department of Environment hasitsheadquarters
in DhaEz\.Thcrc arefourdivisional offices-one each
in Dhaka, Chittagong, Bogra and Khulna. Each of
the divisional offices have attached laboratories -
wilh limited equipment, mainly to analyze different
raramelers of water and waste water. The
aboratories in Dhaka and Chittagong are better
equipped than those at Khulna and Bogra.

The Department is headed by a Director General
(DG)and has 25 personnel with scientific/technical
training /education, and administrativeand support
stall. The Departmentis in the process of expansion
withinductionof morescientific/technical personnel.

TheDepartment has, however, too many constrainls
to act effectively. The manpower is inadequate to
discharge the respunsibilities entrusted to it. The
logistics, laboratory facilities, guidance and budget
are also inadequate. The heag of the organization
has been changing frequently. They are of different
backgroundsand fill the position for a limited time.
This hampers the normal functions of the
Department.

Responsibilities of the DOE

The Department of Eavironment is the national
government agency responsible for environmental
planning, management, protection and monitoring,.
As the Technical arm of the Ministry its major
responsibililies include :
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- coordinating environmental assessment and
monitoring.

- undertaking certain assessment and moniloring
tasks such as on-site sutveillance of development
projects,

- follow-up monitoring of development projects to
determine if environmental improvement
measures have been effected.

- preparing reports for submission lo pertinent
planning and implementing agencies.

- promoting environmental awareness through
public information programmes.

- conlroliing and monitoring of industrial pollution.

- assisting the Ministry on technical issues.
3. ODSrPhase-outand DOE

As the Government agency for implementation of
different international conventions including
Montreal Protocol the Department of Environmenl
will be the appropriate government institulion to
implement the Action Plan to phiase-out ODS use by
the targetdatesetby the Copenhagenamendment of
the Montreal Protocol. In implementing the Action
Plan DOE will be required to set up an Ozone Cel!
within the DOE for ODS phase-oul. In this regard
necessary rulesregulations and proceduresarctobe
enacted. The ozone cell may be created by filling up
the vacant positions in the DOE.

m Inimplementing the Action Plan and smooth
functioning of the Ozene Cell, the following
organizatienal sel-up is to be established.

To oversee and support the functions of the Ozone
Cell thereshould be a National Technical Committee.
The function of the Technical Committee will be as
follows:

® to advise the government on jmport and expart
policy concerning the ODS during the transition
period.

® toadvisethegovernmentonthelegalinstruments/
regulatory measures for ODS phase oul and submit
specilic proposals for ODS phase out to MOET.

@ to create public awareness on environmental
prablems caused by ODS.

® to approve environmental impact assessment
(EIA) of all new industriai projects using ODS or
any interim substitutes before project
implementation is permitted.

m The National Technical Committee may be set
up with the following members:

® A representative from the Ministry of Finance.
# First Secretary, Customs, Board of Revenue.

& A representative of lhe Ministry of Industries not
below the rank of Deputy Secretary.

® A representative of the Board of Investment not
below the rank of Depuly Secretary.

® A Deputy Secretary of the Ministry of Commerce.
& A Director of the National Tariff Commission.

@ A Depuly Secrelary to the Ministry of Scienceand
Technology.

® Chiefl Inspector,
Department.

Faclories Inspectorate

® Chairman ot his representative from Bangtadesh
Federation of Chambers of Commerce.

@ DPresident or his representative from National
Refrigeration and Air-condition Workslmp
Owners Association,

® Executive Direclor, Bangladesh Centre for
Advanced Studies.

@ resident or hisrepresentative from the Forum of
Environmenltal Journalists.

The committee should be empowered to co-opt
any other relevant persons as member.

u The Technical Committee will submit specific
preposals to the MOEF for ghase out of QDS.
The MOEEF, after inter-Ministerial discussioen
and comments, will submitspecific proposals to
the cabinet for approval and subsequent action
by the azone cel[

m TheOzone Cell inay be headed by the Director
General of DOE to beactively assisted by a full
time Director of DOE and his staff.

m The functiens of the Ozone cell may include the
following:

@ toact as the Secretarial for the National Technical
Commiltee {or ODS.

® to co-ordinate and (acilitale activities relafed to
the phase-out of QDS.

# tocontinuously monitoractivitiesrelated to ODS
use in Bangladesh and report on Bangladesh's
compliance with Copenhagen Amendmenttothe
Moatreal Protocol to the Ozone Secretariat.

® o collect, coflate, analyze and disseminate
information on the vzone problem and related
issues.
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@ to grant permils for ODS import during the
transition period(1996 to 2006).

® to facilitale exchange of information with other
parties and organs established by the Protocol.

® tofacilitate access of local information with other
parlies and organs established by the protocol.

@ tofacilitateaccessoflocal entrepreneursto relevant
information, particular!y the Ozone Action
Computerized Information System to relevant
experts, specialistsinvolved intechnology transfer.

® toorganizeseminar/ wnrk§llop etc. forthe purpose
of recycling, reclamation and substitute of ODS.

® toparticipateinrelevantmeetingsonozoneissues.

® to organize OZONE WEEK and arrange
Certification with the help of an environmental
NGO and Technology Training Centre.

B Involvementof different Governmentand Non-
Government agencies

The National Technical Committee and the nzone
cell will have to work in collaboration with other
Government and Non-Government agencies to be
able to effectively implement the Action Plan for
ODS phase-out.

4. Government Agencies
® Ministry of Pinance

Ministry of Finance has the legislative power with
respect to taxes and tariffs. The ministry must be
involved if any financial incentives/ disincenlives
concerning ODS and ODS related equipment are
introduced.

@ National Board of Revenue (NBR)

NBR works under the Ministry of Finance and is
* responsible for enforcing and collection of duties
and taxes through the Customs and Excise services.
Alsothe proposed monitoring system for ODSimport
is based on the assumption that NBR through its
Customs and Excise services will provide copies of
allimport declaration concerning ODS to lhe Ozone
Cell through appropriate import-monitoring system
using a newly formulated H. 5. coding.

® Ministry of Industries

The ministry of Industries is responsiblie for
formulation of industrial policies, control and
regulation of existing industries. The ministry isalso
inchargeof permitting establishmentand operations

of ali new industries and has the power of preventing
setting up of new industries using ODS and of
banning use of ODSin the existing industries. In this
capacily the representative of this ministry in the
National Technical Committee will have a very
important role to play.

@ Board of Investment

Board of Investment is an autonomous body
established for promoting speedy implementations
of industrial projects and to provide infrastructural
support and registrations. The Board will have the
authority to ban use of CDS in new industrial
ventures. It can also provide investment
opportunities for the ODS substitution products.

® Ministry of Commerce

Ministry of Commerce controlstheimportand export
of commauoditiesin Bangladesh. [thastheauthority lo
ban import of ODS inte the country in accordance
with the proposed Action Plan for ODS phase-out.

The Ministry is represented in the National
Commiltee for ODS phase-out and has a very
imporctant role in implementing the Action Plan,

® National Tanff Commission

National Tariff Cominission, by creating tari{fbarrier
to the impaort of ODS, will have significant
contribution to the reduction of import of ODS
presently being used and provide incentive {o the
use of ozone friendlier subslitution products.

# Ministry of Science and Technology

This ministry in collaboration with the Bangladesh
Council of Scientificand Industrial Research (BCSIR)
is to provide scientific back up service for
technological research based on locally available
substitutes and develop environment friendly and
user friendly substitution productsand technologies.
Both are represented in the National Committee.

® Factories Inspectorate Department

Factory Inspeclorate Department has the
responsibility of aversecing the safety and
occupational health of the work places in the
industries. Substitution products of CFCs may
include inflammable substances. It is essential that
appropriale safely measures are included in the
project. The Department can also assist the ozone cell
in identifying the industries who use ODS or their
substitution products.
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@ BangladeshFisheries DevelopmentCorporation

Fisheries are a growing industrial sector. The
corporalion is in a position to raise awarencess lo the
industries in this sector about ODS and guide the
sectoral industries in phasinglout ODS use through
providing technical support.

® Ministry of Law

One of the key element in ODS phase-out Aclion
Planisthe enacimentof legal basis for regulating and
maonitoring ODS phase-out. The Ministry is
represented in the National Commitlee to assist in
drafling appropriate laws and regulations/acls to
be in force for implementing the Action Plan.

® Ministry of Information

A very important part of the attempt to phase-oul
ODS is creation of awareness among the people
aboutODS. The Ministry of information will provide
media support in raising people’s awareness.

5. Informal and Private Sector
® Bangladesh Frozen Food Exporters Associalion

The Association comprising of owners of Fish-
freezing plants will act as a clearing house for
dissemination of information about ODS well ahead
of time to its members for switching over lo
substitution technologies. A complete list of the
members of this Association is given in

ANNEXURE-6.
® Bangladesh Pesticide Association

Sotme ODS like methy! bromide, methyl chloroform
are being used ot a limited scale as insect killers or
{umigating agents. Close contact with the Ozone
Cellthroughthe National Committee will enable lhe
Association to raise awareness of its members about
ODS5 and discourage use of ODS as well as provide
information about safer products.

@ National Refrigeration and Air-Conditioning
Workshop Owners Association

In implementing the Action Plan this Association
will be a significaat conteibutor. 1t has about 1000
member workshops. The main objeclive of the
Association is o support members with respect to
professional, cconomic as well as social issues, The
Associalion can be aclively involved in the training
of air-conditioning and refrigeration technicians on
recycling, reclamation and refilling technotogies in
ODS in close coordination with the Ozone Cetl and
the relevant NGO who will  be involved in
imparting the proposed Training Mrogramme.

¢ Coimnmerce and Industry Associations

The various Commerce and Industry Associations
in the country can play a very important part in
implemcnling the Action Plan lhruugh ils active
parlicipation inthe allainment of the target for DS
phasemul.

® Cold Slorage Association

The Association will be involved io rendering
technical and logistic support to its members who
require structural adjustiment in switching over to
the environment [riendly technologies.

# Bangladesh Federation of Commerce and
Industries

A representative of the Federalion in the Natienal
Technical Committee will help disseminate relevant
information about QDS phase-outtoitsmembers on
a regular basis.

® Non-Government Otganizations (NGO)

Mlarge number of NGO's operating in Bangladesh
arealready involved inenvironmental issues. Their
continued assistance in raising awarenessabout ODS
wouldbeasignificant contributiontowards reduction
in ODS use.
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Section G

GOVERNMENT POLICY FRAMEWORK

Government Response to the Montreal Protocol

Historically, the Governemnt of Bangladesh has
alwaysbeen a party lointernational iniliativestaken
to save the ozone layer and lo reduce the use of
substances that deplete the ozone layer. As a result,
the government became a signatory to the Vienna
Convention and to theMontreal Protocol and ratified
both on 2nd August, 1990. The latter has been
amended by the Parties, once in Londen (June, 1990)
and later in Copenhagen (November, 1992). The
Copenhagen Amendment to the Montreal Protocol
was adopted on 25 November 1992 and entered into
force on 14 June, 1994. Bangladesh already has
ratified the London Amendment. However, the
Copenhagen Amendment has not vet been ratified.

The Copenhagen Amendment to the Montreal
Protocol put forward the dead-line for complele
phase-outof ODS. Asaresultthe phase-outscenarios
applicable to Bangladesh consideted priority actions
to comply with the Amended Protocol. However,
the priority actions are incorporated in the
recommended National Phase-out Man as parts of
the projects proposed in Section E. Although the
Copenhagen Amendment is considered instead of
the relaxed London Amendment, no cost would be
required in addition to the incremental cost. .

Since MOEF represents the government in taking
part in international activities, the responsibility of
ratifying the Copenhagen Amendment of the
Montreal Protocol lies onits shoulder. Itis expected
that the Ministry will review the amended Protocot
and take necessary steps allowmg the government

to seek financial assistance from the Mullilateral
Fund.

The Montreal Protocol provides in Article 10 for a
financial mechanism to assist partiesunder Article5

paragraph 1 to comply with the control measures of
the Protocol. The Government of Bangladesh decided
to follow the procedures to receive the assistance
and as a first step, contracted Bangladesh Centrefor
Advanced Studics (BCAS) to carryout a
Reconnaissance Study of ODS use in Bangladesh.
Supported by UNDP, the study was completed in
February 1993. As a follow-up of the study, the
current Country Programme for Phasing Out the
Use of ODS is prepared, again by BCAS, onbehalf of
the Government of Bangladesh and with assistance
from UNDP.

With the preparation of the Country Programme,
policies, strategies and action plan will be
suggested to be formulated to achieve the objeclive
of the protocol.

The preparation of thisCountry Programme reflects
the commitment of the Government of Bangladesh
to fulfil its obligations as a party lo the Montreal
protocol.

Environmental Legislation

The main piece of legislation concerning
environmental managementand pollution controlis
the "Environmental Pollution Control Ordinance,
1977". Thislegislalion orany other legislation now in
practice in the field of environmental managemont
inthe counlry have no implicalion or bcaring on the
control of ODS use in the country.

An important step in the implementation of the
Country Programme will be to enact legislation for
control, regulale and ultimately banthe import and
use of ODS in Bangladesh by the target date. The
Nalional Technical Committee will recommend
enactment of such laws and regulations, The
fegislation will make it binding for different
government agencieslike customs, excise, ministires
ofindusltries, commercelotake well concerted actions

in phasing out ODS usc in Bangladesh.
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Section H

ACTION PLAN

The phase-out of ODS use in Bangladesh by the
target date calls {or a specific action plan which will
beimplemented by the Government agencies along
with the private and informal sector.

Government Actions

The Government actions recommended for
implementing the proposed phase-out schedules
fall into the following categories :

a) Development of the institutional framework
for implementation of the Action Plan

b} Strengtheningof the policy framework required
for the implementation.

o) Introduction of a monitering system for ODS
import and use.

d) Introduction of regulatory measures on the
import and use of ODS.

e) lntroduction of training and certification
arrangements for refrigeration workshop
technicians.

f) Creation of public awareness about ODS.

This is to be mentioned here that both the proposed
phase-out schedules (A-1 and A-11) are achievable
following the same Action Plan and utilizing the
same budgetary allocation and both the schedules
have properly accomodated the phase-out dead-
lines provided by the Copenhagen Amendment of
the Montreal Protocol. In proposing the Government
Action Plans, due attention has been given so that
both the schedules could be achieved.

Each of the elements of Goverhiment actions are
discussed below :

1. Institutional Framework

The first step toward implementation of the Action
plan would be to set up a National Technical
Committee for ODS phase-out and an Ozone Cell
within the Department of Environment of the
Ministry of Environment and Forest. The financial
requirement for this action for the period 1995-199F
is estimated tobe US$150,000.

2. Policy Framework

The salient features of policy level interventions
would be the following

@ Ratification of Copenhagen Amendment of
Montreal Protocol and thereby strengthen
international aclivilies regarding environmental
proteclioa.

® Formalion of the Ozone Ceil and the National
Technical Committee to guide through the
functions of the cell.

@ Creation of "import barrier” on CFC and CFC-
based gadgets. Provide "Incentives forimport of
ozone friendly technologies.

® Enaclment of laws(including Acts/ Ordinances)
regarding implementalion of bansonimportand
use of QDS beyond the phase-out deadlines.

3. Moenitoring System

A monitoring system for ODS use by subslance isto
be introduced in Bangladesh. The system should
require all importers of controlled substances o
obtain permission forimport from the Ozone Cell of
DOE before imporl process can be initiated. The
Customs Department  will supply copies of all
import declarations concerning ODS 1o the Ozone
Cell, enabling tive cell lo be in control of all

imports of ODS, classified according to substance,
origin and importer. In orde. lo facilitate the
monitoring process, aspecial H. 5. coding {with sub-
headings) system should be introduced for all ODS.

Ministry of industries, Ministry of Fisheries and
Ministry of Agriculture wilt inform the Ozone Cell of
any proposal for setting up of any industry based
on ODS as refrigerant.

Importers will be required to keep records of the
end-users of ODS and send quarterly teport of the

ODS sale by substance and user to the Ozone Cell of
DOE.
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The financial implication of the monitoring action
are included in the project proposal for the
development of the institutional framework.

4. Regulatory Measures

For effective implementation of the ODS phase-out
plan the f{ollowing regulatory measures are
recommended :

a)

Bans on the use of ODS for different purposes
may beintroduced atspecifically given datesfor
each. A draft schedule of proposed ban is given
inTable}.} This is by no means a definite
schedule, but may be used asa guideline. Before
introducing the ban, however, a more detailed
study of the consumption pattern in different
sector and consultation with ODS users may be

b}

undertaken. The services of a legal and an
economic consallant may be used for these
activities.

Thisistobe mentioned here that, from a realistic
paint of view, without the proposed “strategic
reserve” (section E-7) bans can not be imposed
before the year 2000 since {atesl technologies/
producls may not be made available and or
economically viable for Bangladesh.

In order to discourage import of ODS or ODS
using equipments a special ODS tax on the
import of all controjled substances may be
imposed. Such a tax will, hopefully, encourage
substitution of ODSinsectors wheresubstitution
may be easily accomplished.

Table-8: Proposed Schedule of Bans on ODS Use in Bangladesh (Under Scenario A-I)

The use of ODS is allowed in the production and servicing of the below listed application areas until the

given date.
AN CFCs”:
1. Servicing of domestic and commercial refrigerators January 1st, 2005
2. Installation of Industrial refrigeration and air-conditioning equipment January 1st, 1999
3. Servicing of industrial refrigeration and air-conditioning equipment January 1st, 2005
4. Servicing of mobile air-conditioners January 1st, 2005
5. Import of new refrigeration equipment/appliances January ist, 2000
All halons:
6. Import/installation of new portable/ transportable fire fighting equipment | January Ist, 1995

7. Servicing of halon fire fighting equipment installed before Jan. 1st, 1990

January 1st, 1995

Carbon tetrachloride:

8. Alluses

January 1st, 1996

Methyl chloroform:

9. All uses

January 1st, 19976*

Other uses &
10. Al other uses not mentioned above January 1st, 1996
# Banon CFC-based servicing sector may only be imposed if the "strategic reserve” is maintained.
*  Subjectto availability of replacement solvents.
1 Uses of QDSs for research, laboratory purposes and special essential uses (if any) are so far not regulated. Recycled ODSs are not

regulated either.
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The revenue from the QDS tax could be used to
partly finance the activities of the National
Technical Committee for ODS and the Ozone
Cell. Therevenue may alsobe used {orfinancing
minor projects aimed at ODS substitution,
creation of public awareness or other projects
related to ODS phase-out. A lax of US$ (.5-1.0
per kg is suggested. The tax could be
progressively increased as the largel date of
complete phase-oul of each controlled subslance
approaches.

¢} Toencourage import of ODS substitution and/
or conservationtechnology, tax exemptions for
such imports may be.considered. Imporls of
ODS conserving technology such as recovery
and recycling machines should be partially or
lotally exempted from general import duty.

The"sacrificing revenue” duetotax exemptions,
instead of being collected, would be recorded
and calculated in each financial year by the
National Board of Revenue. When the
international communities will agree upon
exchanging environmental credit and carbon
tax, this sacrificing revenue couid then be
compensated and realized.

d) The monitering of regulatory measures will be
theresponsibility of the National Committee an
ODS. Since this committee has no legislative
and enforcement powers it will act by making
recommendations to other Ministries and
Government agencies, especially the Ministry
of Finance, Minishy of Commerce, National
Board of Revente, Ministry =f Industries, and
the Factory Inspectorate. The ODS taxes will be
collected by the Customs and Excise wing of the
National Board of Revenue and willbe provided
to the Ozone Cell to meet the parlial resource
requirements of the cell.

5. Training and Certifications

To achieve this ODS conservation Programme as
well astransfer of technology (practical know-how)
to maintain and service refrigeration and air-
conditioning equipment in most professional
mannet, including the alternaterefrigerant use, the
following Technical Assistance Package is
recommended :

® One Expatriate Refrigeration and
Air-conditioning Expert having
specialized operating knowledge
in the following :

- Refilling of CFCs using
existing technology with
minimuem CFC losses

- Collection of used CFCs from
refrigeralion equipment (without
venting 1o almosphere)
- CFC Recycdling Techniques
- Use of Alternate Refrigerants (e.g. HFC 134a)

- Handling & refilling techniques (both
theary and practical demonstration)

Duralion: 6 man-manths
® A Local Refrigeration and

Air-Conditioning Consultant

(as Counterparl) for the

T.A.Programme

Dutation 24 man-months

30 man-menths
of Experl service only.

Total duration:

Apart from the services of 1he expatriate and local
exports, the{ollowing programmesshould also form
an inlegrated part of this package :

o Audio-VisualTraining Materials (Projector, VCR/
TV /Casseltles)

o Technical Literature {(Mractice-Oriented Service
Manuals)

o Demonstration Equipment/Insttumentations
(e.g. CI'C sensors/ Detecting Instruments,
Evacualing Pumps, Refiling Modules, Transfer
Cylinders, Manomecters, Capillaries, Multi-
testmeters, Tool Sets, Cut-Way Models of
Compressors, etc.).

5.1. Approach and Mode of Training/Awareness
Programme

The approach and the mode of the Training and
Awareness Programmeis recommended tobeas per
the schematic model given in Figure-9.

As evident from this schematic model, a competent
Non-government Organization (NGO) is proposed
to be supported by the multi-fateral fund for
organizing, managing and operating the whole
Training and Awareness Programme in the
Refrigeration + Air-conditioning sector, with a co-
ordination function between Department of
Enviromment {DOE) - ODS Monitoring and Phase-
outCell and the practical operatorsatMicro or grass-
rools level.
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Fig - 9 : PROPOSED MODEL FOR A SUSTAINABLE TRAINING & AWARENESS PROGRAMME
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5.2. Training for the Trainers

For initiating asustainable Training and Awareness
Programme at the grass-rools level, the first step
should be to organize and manage a “Training for
the Trainers.” The ullimate targe! is to impart
practical training to refrigeration technicians (highy
skilled and skilled levels), whoessentially constitute
the ‘macro-micro’ interface, carefully chosen from
the private Air-conditioning & Refrigeration service
industry of Bangladesh.

A targel group comprising of 100 selected
representatives with adequate background in
refrigeration servicing is recommended to be
imparted an intensive hands-on technical training
on Conservationof Refrigerant Gas During Servicing.

Although the trainers, who will receive suchatraining
course should be selected from all technical
institutions of the country involved in imparting
basicrefrigerationcourses,t!\e maximumweightage
should be put in training representatives (trainers)
from Service Workshops and Private Technical
Institutes, as these are the ‘grass-root’ level
institutions who directly apply their know-how to
practice. A suggested break-down of the proposed
100 representatives (trainers) from different
institutions is as follows :

Parlicipants from Nutmbers
Service Workshops 60
Private Technical Institute 15
Cold Storage & Fish-freezing

Units {Large Refr. Plants) 1q
Polytechnic Institutes 10
Bangladesh University of

Engineering and Technology (BUET) 5

* Total Representatives to be selected 106

The training will be provided in 4 sessions, each with
25 participants and a complete session will last for 5
weeks, The expatriate consultant will talk about
refilling of CFCs on old gadgets with minimum CFC
loss, collection of used CFCs from refrigeration
equipments, CFC recycling techniques, use of
alternate refrigerants and safe handling techniques.
The series of lectures will be accompanied by audio-
visual demonstration. The local expert will act asa
facilitator in explaining the technical aspects of the
procedings in a user-friendly manner. Finally the
participants will have ample opportunity to initiate
the audio-visual demonstrations and thus will gain
praclical experience.

5.3. Certifications

Atthe end of the training cach of the participants will
be given a parlicular task to carry-oul in order to
judge his/her skill acquired through the training
imparted. On satisfactory completion of the training
each of the successful participants will be awarded
with a certilicale.

5.4. Training Dissemination by the Trainers

The cotire step involving further dissemination of
training has three modalities:

® Training arranged by the local consultant,

® Training offered by the "newly graduated”

trainers.

® Training courses organized by an institute,
5.5. Role of Local Consultant

For training of the Trainers the major role will be
played by the expatriate expert alongwith his local
counterpart. The expatriateisexpecled loleaveafter
six {6) months, by then the associated local
{counterparl) Consullant is expected to pick-up
international-level technical knowledge and skill to:

i) further continue the “Trainiog for the Trainers”
programme for another eighteen {18) man-
months of his tenure independently

ii) continue to manage, co-ordinale and meonitor
the actual dissemination of knowledge and
lraining to technician level workers engaged in
this particular ODS-consuming sector.

The Ozone Cell could provide himthe necessary
logistic supporlin arranging such training sessions.
Instead of having a random sefection of participants
from all the sectors at a time, he may concentrate
mainly on the refrigetation and air-conditioning
servicing sector and disseminate the technical know-
how. The Qzone Cell will liase with the Association
of Refrigeration and Air-conditioning Service Centres
in order to organize such a programme.

In 18 menths, he is supposed to arrange, with the
help of the Ozone Cell and the environmental NGO,
at least 10 training sessions and impart training to
250 “trainers” from diflerent sector. At the end of
each of his training sessions certificates will be
awarded to the successfuf trainees.

5.6. Training by the Trainers
Once the proposed 100 nos. Trainers are trained

properly,this coregroup of trainers will disseminate
their technical know-how at the service shop/
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practicalinstallation, maintenance and service levels

of theentire Refrigerationand Air-conditioning sector
of Bangladesh.

The desired mode of transfer of technology at this
grass-root fevel would be 90% through practical
demonstrationsand only 10% theoretical coursesto
standardize the professional skill of service jobs
(filling/ refilling of CFCs and their alternatives such
-as HFC 13a, Amvmonia elc.), as well as use of retrofit
in existing CFC gadgets for their conversion to
alternative refrigerant operation. '

A core group of about 70 certified technicians from
the service workshops dnd LRUs will demonstrate
their newly acquired technical knowledge to their
fellow workers. It is expected that, once the "lead
technicians/skills” go back lo their respective
practical job places the "seeds” to disseminate the
technical know how are planted. Tt is these
professionally trained skiiled level who will spread
their professional knowledge (received during
execution of Training for the Trainers programmes)
amongst a large number of their assistants,
apprentices and associated technicians and/or
institutions.

White the major dissemination of professional
knowledge will take place through direct further
practical work-sub-ordinates and associates,
provisionhasbeen considered tofacilitate thelraining
with audio-visual demonstrations in seminar
sessions which would be organized by the
environmental NGO. A realistic budget for such
seminars have been estimated at Tk 150,000/ - per

seminar or a total of Tk 1,800,000/- (about US %
50,000) aver the entire training period of 24 months.
The details of the budget is given in ANNEXURE-3
under Project Propasal Brief 111

Thisisenvisaged predominantly asa demand driven
made of dissemination of technical know-how and
fits well with the existing method of doing the same
in Bangladesh.

However, inordertocontinue “certification” process,
the Ozone Cell in cooperation with the local NGO
will arrange “certification week” every 6 months.
During this week those who will be able to
demonstrate their skill, will be awarded his/her
certificate. The lund for conducting such a week-
long programme will be provided by the Ozone Cell
from their operational cost. Depending on the
demandy the certification week may be conducted
more than twice a year.

5.7. Institutional Approach

An institution, similar to the proposed Technology
Transfer Centre {TTC), can be established in the
country. inordertoensure quality of training atleast
561% of their trainers should be selected fromthe first
100 “certified trainers™. Since this training institute
will be a privately operated body, those whoneed to
be trained will essenlially buy the training as it
happens in many other sectors all over the country.
Once trained, the trainees will wait for the
certification week to be jointly organized by Ozone
Celt and the local NGU to oblain the certificate and
start/continue his professionaf life thereafter.
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The approach to train the trainers can optimally be
made by supporting similar efficient private sector
technical institules, because Bangladesh experience
has shown that the technical hierarchy, specially
those engaged in Technical Universities and
government institutions have very often failed in
the past to disseminate practical technical know-
how at prass-roots level. Such an institution can
easily be set-up by the professionals in the relevant
field. The government could be instrumental in
allocating the initial resources. It could also be a
donor-assisled establishment within the existing
programme of an environmental NGO. In any case,
such an instilution could play a very important role
in achieving success and loiig term sustainabilily of
such training ptogrammes.

6. Creating Tublic Awareness

The concerned enviconmental NGO in close co-
operation with the DOE will produce short feature
films, color slides elc. through prolessional
advertising agencies and tie-up with the local
television, movie and radico broadcasting institutions
for telecasting and/ or projecting them. The themes
of such short feature filmns and/or colour slides
should besimple, attractiveand responsivetogeneral
mass and be so designed as to creale a conciousness
to care for the environmenlal protection in genetal
and protection of the Ozone layer in particular. The
same kind of approach will be taken for Newspaper
publicity materials, whereby most widely circulated
Bengali and English Newspapers should be

chosenfor dissemination.
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